








SUPPLEMENT TO “THE ENGINEER,” JULY 2%, 1863. 








~~ 








N o> Tex 








| VOL. XV.—FROM JANUARY TO JUNE, 1863. 


Lonvon: 


OFFICE FOR PUBLICATION AND ADVERTISEMENTS, 163, STRAND, W.C. 



































i 


t 
I 
I 
r 
t 
oO 
o 
] 
r 





|? “share the author’s opinions on several points. 





Jan. 2, 1863. 


THE ENGINEER. 


1 








THE ROLLING OF SHIPS. 


Last week we published a long letter from Mr. W. 
Froude on the new theory of the rolling of ships, which 
he recently brought forward so successfully at the Institu- 
tion of Naval Architects, and upon which repeated con- 
sideration has been bestowed in our columns. We have 
read this letter more than once with the utmost care and 
attention, and regret to say that we cannot by any means 
i Mr. Froude 

is naturally anxious to secure for his theory as good a 
character for unity and originality as possible; but in 
attempting this he seems to us to exaggerate unintention- 
ally the force of his own views and language, and to under- 
rate, not alone our opinions, but the investigations of others 
likewise. He also displays in some places a degree of 
sensitiveness, which amounts to captiousness, in reviewing 
the remarks made in our article of October 24th. 

Mr. Froude first complains of us for speaking of the 
‘proposition that “ a stabilised particle when floating on a 
wave tends to place its axis of equilibrium normal to the 
wave surface,” as a “ fundamental notion,” and for saying 
that “to this fundamental proposition we of course as- 
sented.” He tells us that if we will refer to his original 
paper we shall sce that the proposition was not “ asswmed” 
as a “ fundamentul notion,” but was deduced as the regular 
consequence of the special forces which wave motion deve- 
lopes. Now, in the first place, we did not state, or imply 
either, that he had assumed anything. We simply men- 
tioned the proposition as the fundamental notion of his 
theory—which it most unquestionably is; and that the 
word “ notion ” was not designed to cast any slight upon 
the principle, was made abundantly manifest by the simul- 
taneous employment of the word “ proposition” as equiva- 
lent to, and interchangeable withit. In the next place, the 
complaint, that our employment of the words “ of course,” 
in the way above mentioned, misrepresents the place of 
the proposition, is no better founded than the other. Mr, 
Froude seems to consider that he ‘established ” the pro- 
position in question in his original paper, by a process of 
reasoning in itself sufficient and conclusive, and that it was 
the force of his reasoning only that compelled ouraccepiance 
of it. Heacknowledges that “ in spite of the conclusiveness 
of that reasoning,” men of considerable scientific powers 
have found it difficult to agree with him; but that the 
reasoning ¢s conclusive he does not doubt. Now, for our 

“mart, we neither accepted the proposition originally on 
count of what Mr. Froude said, nor do we admit for one 
HBoment that the arguments referred to sufficed to demon- 
trate the proposition. We shall have occasion to revert 
to this part of the subject presently ; meantime we would 
remind Mr. Froude that our use of the words ‘ of course,” 
although incompatible with his view of the proposition, 
was not on that account necessarily improper. 

Mr. Froude next treats of the difference between the 
motions impressed upon surface and sub-surface particles 
by the transit of a wave. He admits that he was 
in error on this important branch of the subject origin- 
jly, and avows that the correction of his views arose 
out of our criticism of last year—although he would 
ave it understood that it so arose “ indirectly,” which 
‘4s scarcely a frank way of stating the fact, seeing 

,that the main force of our last year’s articles was 
“sected to this one point! That the error has turned 
uut to be of less amount than was at first supposed was so 
fully admitted in our October article, that Mr. Froude 
might very well have spared himself the pains of illus- 
trating that fact by such considerations as those which he 
now adduces, and which must be obvious to every one who 
has followed our discussions throughout. But we must go 
further than this, and must tell Mr. Froude that his eager- 
ness to do full justice to himself, leads him to do scant 
justice to us when he goes the length of imputing “ want of 
oreadth ” to our criticisms because we pointed out how much 
he overrated the oscillations of the lower particles of waves. 
Any one who reads his original paper will see clearly 
enough that his present statements are the results of new 
knowledge, and are not reconcileable with passages in that 
paper. He “believes he does no great violence to the 
natural sense” of his former words when he substitutes 
«30 or 40 fathoms for 60 or 70 ;” but we must tell him 
plainly that he docs great violence to our “ natural sense ” 
and to that of our readers, when he neglects a statement 
which flatly contradicts the view to which he now adheres, 
and to which he was driven (however “ indirectly ”) by our 
criticism, and selects only what is capable of being 
moulded “ without violence” into seeming compatibility 
with his altered opinions. If this remark should be con- 
sidered harsh by Mr. Froude, we would remind him that in 
his original paper he distinctly asserted that in deep water 
“the remoteness of the bottom prevents it from himiting 
the vertical motions of the particles; and he also said 
“‘ there appears no reason to assume that in waves of ave- 
rage proportions, the diminution follows such a law as will 
cause any sensible want of parallelism between the upper 
surface of the wave ond the corresponding sub-surfaces of 
uniform pressure.” He quotes only the latter statement now, 
but if the former formed no part of his original argument, 
why was it introduced into his paper? It is manifest 
that he considered it of importance to his theory; and 
if so, are we to be reproached by him for viewing it in 
the same light? But, however that may be, he un- 
doubtedly did greatly over-rate the vertical motions of 
deeply submerged particles, and that is all we have 
maintained. The remainder of Mr. Froude’s remarks 
upon this part of the subject, including those which bear 
upon the corrections which, as he admits, have now to be 
applied on account of the existence of that “sensible want 
of parallelism” which he before refused to believe in, 
scarcely demand notice. Without disparaging to any ex 
tent the value of the investigations already made, we repeat 
with confidence that to which he himself does not demur, 
viz., that the measurement of these corrections requires a 
more thorough and searching investigation than it has yet re- 
ceived. We understand the difficulties of the subject— 
perhaps as clearly as Mr. Froude understands thim; but 
the existence of such difficulties in no way diseutitles us 


to point out what requires to be done, even although we 
are ourselves unable, no matter from what causes, to do it. 
We cheerfully acknowledge that the results deduced by 
Mr. Froude, so far as they go, are “ specially characteristic 
and instructive ;” but at the same time they are neither 
exhaustive nor final. 

We come next to that portion of Mr. Froude’s letter in 
which he takes exception to our remarks upon Mr. Cross- 
land’s paper. We stated that the process developed by Mr. 
Crossland (of which we gave a substantial summary) 
“really furnishes the best basis for Mr. Froude’s general 
theory—approached by him in a wholly different way.” 
Mr. Froude now asserts that the basis furnished by Mr. 
Crossland is identical with that previously laid down by 
himself, and laid down, too, in precisely the same way. We 
have here a difference of statement which, unless delicately 
handled, will result in grave misapprehension. Let us ex- 
plain, then, at once that in what we said we had in view 
nothing of an abstract nature, but simply the practical 
grounds upon which the new theory had to stand. We 
knew that Mr. Froude’s original exposition was not in it- 
self conclusive to the minds of some of the scientific per- 
sons who listened to it (es he himself acknow?edges in this 
very letter), and we knew further that Mr. Crossland’s 
paper carried conviction with it. It was for this reason 
that we gave the latter paper the preference as regards 
the clearness and amplification with which certain funda- 
mental views were laid down; and when we consider how 
many other subjects Mr. Froude had to deal with in his 
original exposition, and how unsparingly his labours were 
eulogised by us, he need not have taken trouble, we think, 
to combat the preference we have expressed in this respect. 

It now becomes our duty to combat in our turn the claim 
which he sets up for himself, and to assure him that the 
foundation of the theory was not so clearly and completely 
laid down by himself that it “ did not need either the sup- 
port or the correction ” of Mr. Crossland in this particular 
branch. Mr. Froude quotes a passage from his original 
paper, and italicises a portion of it, with the view of showing 
that it “contains completely, and conveys in the most 
direct manner, the whole of Mr. Crossland’s solution.” But 
so far are his italicised words from containing and conveying 
anything of the kind, that we do not hesitate to pronounce 
them utterly devoid of any value or significance whatever 
beyond that of a mere statement of one of the most general 
and well-known principles of mechanics. They positively 
have no special application even to wave motion, much less 
do they solve the successive problems to which Mr. Cross- 
land applied himself. They simply tell us, what every 
one who pssesses a knowledge of mechanics knows per- 
fectly well, viz., that when we observe a particle—no matter 
of what, or where—moving about (upwards and down- 
wards, backwards and forwards), the continued change 
“implies that it is subject to corresponding accelerating 
forces, and hence the action of the particle is no longer 
that of simple gravitation, but that of gravitation compounded 
in every instance with the corresponding accelerating force 
which governs its path ; and this composition of forces pro- 
duces an appropriate and inclined resultant, the direction 
and magnitude of which expresses precisely the whole action 
of the particle to which it belongs.” This is the passage to 
which Mr. Froude wishes to direct our “ special attention,” 
and having specially attended to it we say that it settles 
nothing, solves nothing, but simply lays down a general 
principle, which is no more pointedly applicable to a 
particle of a wave than it is to a particle of smoke ascend- 
ing in a chimney, or to a particle of a cloud drifting along 
the hill-side, or to a particle of a leaf waving in the wind. 
Mr. Froude is not slow to impute error to us, but we chal- 
ler.ge him to produce in any remarks of ours anything 
approximating in the remotest degree to the absurdity of 
the statement that the above quoted passage contains a 
solution of the fundamental problem of which he speaks. 

But we must go further, and say that, not only does the 
above passage contain no such solution, but no such solu- 
tion is given by Mr. Froude. This is the point to which 
we just now promised to revert, and concerning which 
we entertain no doubt whatever. In his original paper the 
only attempt made to demonstrate the “fundamental pro- 
position ” silently ignores the fact that in waves the surface 
is continually changing. 
all the pressures in a given particle at the surface of a fluid 
should lie in a particular line,” said Mr. Froude, “it is 
necessary that the surface itself should be at right angles 
to that line ;” and so forth. Reasoning like this would be 
convincing enough if the inclined surface of the water 
were fixed ; but it is the characteristic feature of undulating 
water never to be so, and therefore who is to say before- 
hand that such conditions apply to it? If Mr. Froude will 
allow us we will accept the “fundamental proposition,” 
because we see satisfactory reasons of an independent 
character for doing so; but at the same time we must 
deny that his reasoning possesses that conclusiveness 
which he so confidently claims for it. We entirely dissent, 
also, from the opinion that Mr. Crossland has expressed 
any exaggerated idea of the “special and quasi-para- 
doxical cases by which he illustrated his views.” We can 
discern in his paper no trace whatever of any disposition 
to do this, and the illustrations themselves are no more 
paradoxical, or quasi-paradoxical, than those to which 
Mr. Froude himself gave prominence in his own original 
disquisition. 

With respect to the question of “ hydrostatic tension,” 
Mr. Froude is, of course, quite right when he says that the 


= l+v ° ' 
co-efficient (~*~) sec. 6! must not be severed into its 
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two factors, a circumstance which neither he nor ourselves 
seem to have observed until now, owing, in all probability, 
to the temptation we were under of comparing the parts of 
the two sets of expressions (his own and Mr. Crossland’s) 
separately. We need not follow himthrough all his remarks 
upon this subject, because we do not observe that there is 
any reason whatever for modifying what we have pre- 
| viously said upon this part of the subjcct. But as Mr, 
Froude so urgently represents that he has seen everything, 





| or almost everything, bearing upon the subject, even from 


“In order that the resultant of 





the beginning of his public expositions, it may be worth 
while to remind him that he has never yet accounted for, 
or even mentioned, that variation of the pressures exerted 
upon a floating body, which must of necessity arise, upon 
the trochoidal hypothesis, from the circumstance that the 
particles situated at varying depths in the wave move 
round in circles of different diameters, and with different 
velocities. Perhaps he will not object to our suggesting 
that it is highly desirable that this feature of the wave 
motion should be recognised. 

Mr. Froude’s next complaint is that we have spoken of 


7 (0 — 6), as “ only 


. . 7 ‘ «é 
his equation of motion, = 
dt? 


differing from the well known equation of motion for still 
26 2 

water (viz., “ie ae ae as 6) by having (@ — 6') substituted 
for 9.” He demurs to our speaking of the latter equation as 
“well known,” on the ground that the usual equation is 
given in terms of the height of metacentre and the radius 
of gyration. He is perfectly correct in this respect ; but it 
surely is no great feat for a man like Mr. Froude to trans- 
form a well known equation by substituting quantities which 
he requires to use for those which he does not happen to re- 
quire! We are very sorry that he should have taken the 
trouble to search for the equation in the precise form which 
he has given to it, because it was the substantial equation 
itself ot which we spoke as “ well known,” and not the mere 
form in which he had thrown it to suit a certain purpose. 
It is positively painful to us to address our readers on such an 
insignificant point as this; but the singularly captious 
manner in which Mr. Froude treats this part of our pre- 
vious article, renders some notice of it necessary. He takes 
grave exception even to the useof the word “ only” in the 
passage last quoted, and takes some pains to show that al- 
though the difference mentioned is the “only” one, it is 
“neither slight nor unimportant.” He is quite right in 
this, of course, for, as he says, the substitution of (@ — 6') 
for (@) is fundamentally the greatest step in the whole 
theory. But, then, we neither implied nor insinuated that 
it was otherwise. In compar:iy the two equations we pointed 
out the “ only” difference that existed in the form of them, 
as we were bound todo; and we must really protest against 
this morbid criticism which sees in every sentence a wrong, 
and in every syllable asin. All that Mr. Froude says 
about the substitution of 4 for sin. @ is the result of this 
excessively sensitive and over-retining criticism. We do 
not require Mr. Froude to teach us that sin. @ may some- 
times be used as erroneously as @; nor did we say or imply 
that it may not. 

We will only add that if Mr. Froude addresses us upon 
this subject again, we hope he will deal with it in the 
spirit which we believe actuated our previous articles, and 
endeavour to steer clear of mere fruitless criticism and con- 
troversy. Our respect for him, and our deep sense of the 
value of his labours upon this subject, both compel us to 
regret the necessity which he has laid upon us of taking 
issue with him upon so many points ; for no one would be 
more grieved than ourselves to see him distracted by mere 
verbal disputation from the pursuit cf a subject to which 
he has hitherto devoted himself so successfully. We have 
repeatedly taken pains to extol, as well as to make known 
his labours, and we must confess that we are extremely 
astonished to find that Mr. Froude has received our at- 
tempts to do him justice so coldly and critically. Let us 
hope that the present mutual explanations will have the 
effect of bringing about a better understanding. 





Tue Corton Famive.—Our anticipations that the worst phase of the 
cotton crisis has been traversed for the present, seem to be realised. 
Mr. Farnall’s report on the state of the cotton districts, read before the 
central executive relief committee, at Manchester, on Monday, shows 
a decrease to the extent of 5,163 persons in the number receiving 
public relief. It was stated by Mr. Farnall that there was an 
increase in eleven places, of which Manchester was the principal ; 
and a decrease at twelve others, of which Stockport and Ashton 
were the chief. We must not be too much elated, however, by this 
cheering change in the aspect of affairs, until experience shows 
whether the amelioration is likely or not to be at all continuous, 

Tne Fens.—The fen troubles continue, with more or less severity. 
One of the last mishaps is the flooding of some marshes at Wells, Nor- 
folk, reclaimed three years since from the sea by the Earl of Leicester 
Upon this subject contradictory and confused statements have 
appeared in the daily papers, and we, therefore, append the narra- 
tive of an intelligent, reliable eye-witness:—“It is not the 
fact, as has been stated by a contemporary, that the new bank made 
at so much expense by the noble earl about three years ago was 
broken in, and that its failure was the cause of the disaster. This 
bank runs from the quay in a straight line parallel with the harbour 
for upwards of a mile, and protects the march farm on the east. The 
barrier on the shore boundary consisted of a natural sand bank, 
formed by the sea, and further to the west there is a long curved 
ridge of sand hills—shapeless heaps of sand, some of considerable 
base and altitude, which had so i escaped being disturbed by 
the ocean that they had consolidated themselves into something 
like a permanent form, and had even set up a delusive parade of 
vegetating powers in the shape of numerous bunches of long wiry 
grass. All that was done on this side was to join the natural sand 
bank to the new one, rounding it off atthe corner, to strengthen the 
former with a quantity of shingle, and to put up outside it a number 
of faggot break waters. Lord Leicester, no doubt, intended atsomefuiure 
time to continue the embankment at that end of the marsh, which 
required at least as much protection as the east side, being exposed 
to the full direct flow of the open sea. The natural barrier, fortified 
with the shingle, had, however, proved equal in all weathers, and it 
was never expected that it would have to resist such an enormous 
tide as that of Sunday se’nnight, when the sea, infuriated by a 
terrific gale from the N.N.W., rose several feet beyond the usual 
height of the spring-tides, and consequently swept clean over 
the bank, which did not break, but literally dissolved and floated 
away, opening a passage of more than a couple of hundred 
yards, through which the sea rushed over the whole marsh, 
and with such force that it ploughed up a deep channel, through 
which the tide now ebbs and flows. Until the neap tides set 
in, it will, of course, be utterly impossible to make any at- 
tempt to remedy the disaster; and meanwhile, the repeated 
and violent rushing in and out of the tide threatens to affect the 
new bank between the marsh and the harbour very seriously. 
During the irruption, a portion of about thirty or forty yards of the 
marsh side of the bank was considerably torn, and unless steps are 
taken to protect this face of the bank, the bank may be undermined ; 
for the material is only sand, puddled over and turfed. Moreover, 
the marsh side of the bank 1s, from its steepness, less adapted to 
resist the action of water than the other side, which forms a very 
gradual slope.” 
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THE GREAT FORTIFICATIONS AT PORTLAND. 
(From the Times.) 


Tue great Portland Breakwater is by no means the only wonder- | 


ful work of human skill and ingenuity whichis going on in this part 


of England. To quarry away a mountain and build its fragments | 
into a submarine work is labour enough, but even this astonishing | 


effort of patient toil is equalled by the magnitude and importance of 
the works in progress at the Verne, where 
is being shaped and hewn into one of the strongest fortresses in the 
world. The relative merits of these defences as compared with 
those of iron-clad steam floating batteries is just now a matter of 
dispute among tacticians. Each party has really so many strong 
and able reasons to bring forward in support of its own views that 
the Government very wisely decline to commit themselves ex- 
clusively to either, and adopt both. We are building plenty 
of iron-clads, but at the same time we are not neglecting our 
land defences, which are, by uo means, the unimportant and auxi- 
liary defences which their opponents would make them out to he. 
It is quite true that steam batteries can be sent for and concentrated 
on any supposed point of attack, while fortifications, unless in the 
neighbourhood of the post of dange r, are mere lumps of granite, 
and, as an active means of res against the descent of inva- 
sion, as useless as so many Druidical cromlechs. On the other hand, 
with movable batteries it must not be forgotten that an enemy 
always thinks he may elude them by decoying them on a false alarm 
away from the spot where the blow is to be struck—a hope which is 
often successful, and which, we need scarcely say, is never enter- 
tained with regard to fortresses. Once built and armed there grim 
stone sentinels are always on their posts, never to be eluded or dis- 
mayed; and whereas a Jauded enemy can afford to snap his fingers 
at the baffled power of all the iron frigates in the world, he must 
still be cautious with the fortresses—as formidable on the 
land side as on the sea, ‘The enemy knows they give a 
terrible base of operations against him while they jeopardise his 
own; they must be blockaded at sea by a fleet; avoided by circuit- 
ous marches on land; and even when thus avoided troops must be 
left behind to watch and keep their garrison, if possible, in check. 
We, of all people in the world, who so toiled and suffered, lavished 
blood and treasure under the walls of Sebastopol, should be the last 
to underrate the importance of a good fortification as a check to an 
invading army. ‘The lesson, however, has not been forgotten 
apparently. Plymouth has been made secure; the mouth of the 
Thames is virtually impregnable; a tremendous chain of forts is fast 
encircling Gosport and Portsmouth; and, surely but slowly, as be- 
comes its nagnitude and tremendous strength, the Verne at Portland, 
the Gibraltar of the Channel, is rising into what is, probably, one of 
the strongest citadels in the world. In spite, then, of the popular 
tradition embodied in the old song, that— 
* Britannia needs no bulwarks, 
No towers along the steep,” 

it would seem that bulwarks are now considered indispensable, and 
towers compact in strength and tremendous in array are rising, or 
have risen, along the steep in all directions. The vote taken two 
years ago for “ towers and bulwarks” wis the larzest sum taken 
‘or a single object since the days of the Irish famine, and the money 
was well appropriated, and has beer tolerably well spent. It isa 
common objection of economists to say that, now we have made 
these places so strong, an enemy will turn aside and attack else- 
where. That is precisely the purpose they were intended to an- 
swer, and for which they are built. A prudent man has an iron 
safe for his valuables, though he does not case his house with 
metal. ‘lhe naval arsenals contain the very germs of our power, 
and need special protection accordingly. All our great arsenals are 
so mavy national strong-boxes, which must be made fire and water 
and foe proof, and so entirely does this consideration govern the 
whole subject that the tremendous works at Portland are undertaken 
svlely in anticipation of the great naval depot to be formed here- 
after in its splendid harbour. 

It is scarcely necessary to remind our readers of the peculiar con- 
formation of the Billof Portland. Both in shape and situation it 
almost precisely resembles Gibraltar. There are the same bold 
steep headland hills of stone, the breakwater stands in place of the 
Moule, and that geological enigma, Chesil-bank, connects it with the 
main land, as the neutral ground does our great Mediteiranean 
citadel with the Spanish shore. Its height, its isolation, and the 
harbour it commands all pointed it out asa place for an impregnable 
—we had almost said an inaccessible— fortress. ‘To the late Prince 
Consort is due the merit of having seen its vast importance in this 
respect, as it was also owing to his enlightened judgment that the 
breakwater was begun at last, and he himself laid the foundation- 
stune. Portland is rising, as we have said, into a first-class fortress, 
of which the Verne is the great key or citadel. More compact than 
either Cherbourg, Cronstadt, or Sebastopol, it is more than thrice 
the elevation of those works from sea, and therefore so much the more 
unassailable from that point, while such precautions are being taken 
to secure it from the one or two places on which it might be 
threatened from the land that it is uot too much to say that when 
all is finished any engineer would regard its reduction by other 
means than starving out as almost a physical impossibility. That 
our readers may understand how perfectly this is so we will explain 
what the position of the citadel and nature of its defences are in 
the plainest and least technical terms that can answer the purpose. 
The Verne, then, is on the extreme northern end of the island of 
Portland—its highest point, in fact, and quite overlooking not only 
the rest of the island, but every part of the harbour within and 
without the breakwater. It is a triangular piece of ground, about 
sixty acres in extent, on the summit of three or four very steep 
rounded hills of stone, which rise to a height of some dvvit above 
the Jevel of the sea. These hills, though very steep, are by no 














means inaccessible except on the north side of the island, 
which overlooks the harbour, where for a length of about 
one-third the circumference of the Verne they are quite per- 


pendicular for 100ft. beneath the summit, and thence graduaily 
go down to the breakwater in a broad, rapid slope, called the 
East Weir. The first and most obvious step, therefore, towards 
making the Verne impregnable was to surround it with a deep dry 
ditch in the form of a horse-shoe, the two ends of the horse-shoe ter- 
minating in the face of the perpendicular cliffs which we have 
mentioved as protecting it on the north or harbour side above the 
East Weir. but to speak of this great artificial ravine as a ditch 
seems absurd. It is a ditch to which all other fortification ditches, 
ancient or modern, are mere gutters. Rocks have been riven as if 
by a convulsion of nature, and nearly two millions of tons of stone 
blasted quarried away to make it. Its minimum depth is 8vft.; its 
minimum width lvvft. Insome parts, as at the angles of the citadel 
within it, its width is nearly 200ft., and as the floor of this immense 
cutting has been kept at an even level all roundthe works, where there 
is a rise in the surface of the ground above there is sometimes a sheer 
rpendicular depth teers the batteries it protects of 130ft. In 

t, the little mountain which forms the Verne has been rent away 
and isolated from its fellow headlands by this stupendous chasm. 
No perfect idea can be got of it till the visitor descends to the tloor 
of the great excavation and traverses its whole length, which is 
nearly a mile. The sections of the wonderful geol gical strata 
which form the island of Portland are seen for the first time in the 
straight rocky walls cf the ditch in all their curious variety. What 
is most singular is, that at regular intervals of twenty-tive or thirty 
yards, and commencing about Yt. below the surface of the ground, 
are a series of vertical * faults” or gaps, about 2ft. wide, which, as 
far as can be judged, to penetrate the lowest sulstrata of the 
island and traverse it completely from north to south. In these 
extraordinary clefts human bones have been found with those of 
wild boars and the bones and horns of reiudeer—not fossilised, but 
with all their osseus structure as perfect as if they were not fifty 
years old. Lower still in the oolite the bones of saurians have 
n brought to light with sharks’ teeth, shells now only found in 
the Red Sea, huge ammonites of stone and copper, fossil trees, and 
near the surface, Phoenician gold coins, ancient British weapons, 
Roman pottery, and the mysterious flints in the drift, All 








a tremendous headland | 











these “faults” in the strata have been carefully filled 
from base to summit with solid masonry, so that the sides of the 
ditch, both scarp and counter-scarp, are almost as smooth as a wall 
from end to end. It is, perhaps, ueedless to say that such a gigantic 
foss as this is unnecessary, and would never have been attempted 
but that the stone excavated in its formation was wanted for the 
breakwater. A dry ditch of 40ft. deep by 50ft. wide would 
have been of almost unusual proportions, and more than sufficient 
to protect the Verne from any assault; but the Government wanted 
cheap stone to make the bi eakwater, and, as that from the ditch 
round the Verne was already pi aid for, they naturally took as much 
as they could get, and in so doing made the foss of the enormous 
dimensions we have given. 

Jutting out from the main body of the fortress into the ditch are 
to be two bastionettes. One of these is to have eight faces mounting 
guns on each, so as to sweep, with a murderous fire, two-thirds of 
the whole length of the excavation. The second bastionette is to 
have three faces, and placed in such a manner as while two of its 
guns cross fire in the ditch, the remainder of its armament com- 
mands every spot in the rest of the foss, where its curve keeps it 
out of reach of the more important work of the same kind. Both 
these bastionettes are also pierced with loopholes in all directions 
for the fire of riflemen. 

Within the great enclosure of the Verne, and snugly ensconced 
under the green parapets of the batteries, barrack accommodation 
has been built for a minimum garrison of 3,500 men; the size and 
height of these casemated barracks being calculated on such a 
liveral scale as io give in the rooms no less than 750 cubic feet of 
air per inmate. The usual scale on whish common barracks are 
built being at the rate of 350 feet per man, it follows that the peace 
garrison at the Verne can in times of danger be increased without 
the slightest inconvenience from 3,510 to 10,000 men, which is really 
the number the place can accommodate, and which it might perhaps 
require to fully man all its works, though it is so strong by 
nature that its peace garrison could stand a siege with safety. 

All these barracks are bomb-proof. Their roofs are made of 
solid brick arches nearly 4ft. thick, over which again is a layer of 
concrete 2ft. thick, and coated with asphalte to keep it water-tight, 
then one foot of shingles to arrest the drainage, and over all 8{t. thick 
of solid made earth. There is nothing more di ult in casemated bar- 
racks than to keep them free from damp, and give a proper allowance 
of light and air without interfering with the security of the inmates. 
These almost irreconcilable conditions have been admirably fulfilled 
at the Verne. The wide skylights over the parade face of the 
doors give almost too much light; the floors raised 4ft. from 
the ground secure the soldier from damp, and give immense 





cellarage for provisions; while a fine corridor running 
the whole length of the back of the casemates, and com- 
municating by pipes like windsails with the foss  out- 


side, gives not only ventilation, but a very considerable draught 
when the wind blows—and it always is blowing over the heights of 
the Verne. The two ranges of these barracks are almost quite com- 
plete. They could all be occupied within a mouth, and some in fact 
are occupied by small detachments. Near the barracks is already 
built a small bomb-proof hospital, with surgeons’ quarters and stores, 
similarly protected; and near these a larger hospital, or rather a 
series of casemates like the barracks, is also to be erected, capable 
of accommodating, if need be, 50 patients. The Verne has no water 
supply of its own within the great ditch of the fortress. Every at- 
tempt to procure a supply by boring through the solid rock has proved 
fruitless. A number of tanks, each capable of holding 60,000 gal- 
lons, have therefore been formed beneath the casemates for the 
collection of rain-water, and, as rain is as plentiful as wind at the 
Verne, these are always full and always flowivg away. In such an 
all-important matter, “however, the garrison has not, of course, been 
left to depend on the eccentricities of the weather. These great 
reserve water tanks have therefore been excavated in the solid rock 
beneath the parade-ground. Each of these tanks is 80ft. long by 
56ft. wide and 8 ‘ft. deep, and, being covered in with the usual sbot- 
proof roofs and the water kept from the light and air, it will remain 
sweet for centuries. These tanks each hold a three-months’ supply 
for a garrison of 8,000 men at the rate of two gallons per man a day. 

Asa matter of course, these important reserve tanks are always 
kept full to the top, but never to be used till the emergency of 
a state of siege arises. ‘The ordinary daily supply is drawn 
from Chine, a little village about three miles from the Verne, 
where there is ample water, which is pumped by a 30-horse power 
engine through underground pipes into the fort. By this engine, in 
case of a siege being imminent, not only the reserve tanks of the 
Verne could be filled to their utmost capacity, but the rain water 
tanks as well, which would, at the daily rate of consumption we 
have mentioned, give more than a year's supply to the garrison, 
exclusive of the rain water which would fall during that time, and 
which, over a surface of sixty acres, where every precaution is 
adopted to catch and retain it, would probably be as much more. The 
expense and reserve magazines are on the same scale. There are five 

expense magazines, built each to hold 100 barrels of powder, with a 
proportionate allowance of live shell, with one great reserve maga- 
zine cut in the rock, like the tanks, capable of containing 3,000 
barrels of powder. ‘Ihe expense magazines are protected, in addi- 
tion to walls of solid masonry I4ft. thick, with an outer covering 
of solid earth 18ft. thick 

As to the armameut of this place of strength, it is just now, in the 
undecided state of the competition between Wiitworth’s and Arm. 
strong’s, impossible to say whose guus are eventually to defend it 
All that the engineers kuow is, that the citadel itself, without any 
of its outworks or East Weir batteries, will mount at least 200 guns 
and mortars, at least half of which number, according to present 
estimates, will be 150-pounders. The whole place is to bristie with 
cannon, the longest and largest which science can suggest, when it 
is fully armed. In fact, like Malta, it errs on the side of being 
rather over than under gunned —with this difference, that whereas 
the wide defences of Malta would require at least 25,000 men to hold 
them all, so compact is the Verne that its defence might be entrusted 
safely to its peace garrison against almost any force. ‘To illustrate 
thealmost excessive precautions taken we may mention that the south- 
east face of the work looks down a steep barrow valley like a funnel, 
leadiug to the little Villageof Fortune's Well. lt was thought possible 
that a mortar vessel might run into the narrow inlet on which this 
valley ends, and throw a shell or two into the citadel. The efforts, 
therefore, mads to guard against this remote eventuality are on 
much the same scale as the ditch, the tanks, barracks, magazines, 
and, indeed, all connected with the tremendous strength of the 
defences. Overlooking the valley the works have, at this point, a 
double flank, that is, there are two tiers of stone batteries, and 
three tiers of guns of the heaviest kind. ‘The lowest tier is a 
casemate battery, built @ da Haxo—which means with earth mounds 
between the stone port-holes, through which twelve guns will peep. 
Above these is another tier of twelve guns in earth embras aan 
lined with stone; and above these, again, twelve more guns, 
mounted en barbette, that is, simply placed in a row on a flat plat- 
form. ‘Thirty-six guus in all to sweep a little valley not much 
wider nor so long as Regent-street, aud so steep that it is hard 
work to climb it! 

Outside the ditch, on the south face, and about half a mile from 
it, runs a thin ridge of hill, abowt a mile long, terminating on the 
West Cliffs. This ridge contains the quarries where the convicis 
pass the time which they ought to devote to labour, Itisa: 
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long mound of stony ground, exuc tly like that in which the allies 
had to work against the Reaan, and not within some 40ft. of the 
height of the Verne, though the highest ground next to it, It was 


thought just within the linits of possibility, that an enemy might 
get some cover here, so the whole crest of the hill is to be shaved 
off 40ft., so as to leave the raw, solid rock to be swept clear by the 
guns of the citadel. In addition to all this there are to be erected 
hereafter beyond the ditch, and distant about three-quarters 
of a mile from the Verne, two powerful outworks at Easton a 
Weston. These are to be regular little fortresses, mountiog thirty 
or more guns each,and the positions chosen for their site are so 
commanding to everything but the Verne, which looks down into 








each of them, that both would have to be re lened by a regular siege 
before anything could be attempted against the Verne itself, sup- 
Pp slug thi at an chyineer Was sanguine “enc ugh to hope to do any- 
thing “put starve it out. In short, the Verne is made, or will be made, 
to dominate wach ap lug in range of cannon, to cover the harbour 
inside and outside the b: kwater, to command all parts Of the island 
of Portland, tosweep Chesil-bank, tocross fire with the great North Fort 
at the head of the bre 


sakwater, aud with the still more powerful fort 
which is being erected on the little headland called the Nothe, which 
divides Portland proper from the beautiful bay of Weymouth. The 


works on this Nuthe have just been recommenced, after having lain 








idle for nearly a year. This headland is to be coated with an armour 
of granite of immense thickness. an { to a he sight of S50ft. above the 
water. It is to mount eighty guns in dk yuble tiers, and, though 


none are to be _ ed in casemates, all the storehouses, hospitals, 
aud buildings for the garrison are to be bomb-proof, as at the 
Verne. 

We have spoken of the East Weir, the steep slope which leads 
from the scarped cliffs of the Verne on the harbour side down to the 
water. These slopes have been cut away so as to form five power- 
ful and well constructed earthworks, which, ona larger scale, very 
much resemble some of the more important links in the similar 
chain of defences thrown up by the allies round Balaklava. There 
are to be five of these batteries, the three smallest mounting from 
ten to twelve heavy guns each, aud two large ones mounting twenty- 
two guns each—abvut eighty guns in all. Each of these “batteries, 
besides being of the most solid description, is lined inside with stone, 
with large and carefully protected magazines, aud bomb-proof places 
to shelter their defenders from the effects of a vertical fire. From their 
position and different elevations, varying from 8 )ft.to 150ft. above the 
level of the sea, there is no part of the harbour or approach to it, 
whether round the head of the breakwater or through the south 
opening, near the smali fort, which is not covered by their fire; and, 
quiet and inoffensive as these neat green lines of parapet aud glacis 
appear from the sea, lookiug at first as if it were intended to lay out 
the slopes in terrace-gardens, these massive batteries of the East 
Weir would be quite as formidable to ships attempting to enter the 
bay as the great works of the Verne iiself. The rear of each of 
these works is left open, as they all rest upon the cliffs of the Verne 
itself, with which they are to havea communication by a deep- 
cut zig-zag up the slope, leading under cover to the floor of the 
great ditch of the citadel. In addition to all these works it 
was at one time suggested to form, after the manner of a 
breakwater, a small island in the sea, about a mile from the 
fort now building on the extremity of the present break- 
water, and in this ‘island to erect another circular yrauite fort of 
three tiers of guns, similar to that to be built at Spithead. This 
idea, however, has for the present been very wisely abandoned, and 
we hope will never be revived. Apart from its stupendous cost (and 
it would be nothing short of a million), it would, as a permanent 
defensive work, be utterly superfluous and unnecessary. When the 
present and intended works are all completed Portland will be the 
strongest fortified harbour in the world, aud additional towers 
would be as entirely works of supererogation as if it were proposed 
to cover Gibraltar itself with 4-inch plates of iron. If anything 
were ever needed here it would be in the shoal waters, so as 
to drive an enemy's vessels as close over to the guus of 
the Weir, Verne, North Fort, and Nothe as possible, and a 
fluating iron battery would amply answer this purpose. But even 
this latter simple defence seems superfluous when we come to 
remember that on any hostile fleet bold enough to enter the harbour 
the works we have meutioned could concentrate a fire of more than 
300 of the very heaviest guns, a’l so elevated as to be practically 
out of reach of the guns of a fleet to reply to them. In fact, of the 
300 guns more than one-third would be firing almost point-black 
down upon an enemy's decks. What has and will be done is not 
only enough to render Portland harbour secure, but, as far as human 
skill and caution cau foresee, absolutely invulnerable from sea or 
land. Foran enemy to approach it with evil intentions would be, 
not figuratively but literally, to ventureinto the cannon’s mouth, 























Tue PyLapes.—The screw steam corvette Pylades, 21, was last 
week tried at the measured mile off Maplin Sands. Tue Pylades is 
titted with Penn’s horizoutal direct-action trunk engines, of 34U- 
horse power, which worked extremely weil. ‘There was an cutire 
absence of all hot bearings, priming, or any perceptible vibration 
irom the machinery. ‘The results of the trial were :— iverage 
speed, 10°373 kuots per hour; revolutions of engines, 63 per minute ; 
vacuum, 20; pressure of steam, 20 lb. Griffith’s screw, pitch, 2uft.; 
diameter, 1dft. Yin. Draught of water: forward, 1dft. 1Uin.; aft, 
loft. Zin. 

Peruvian Docks anp Rattways.—The Pacific Steam Navigation 
Company propose to construct a dry dock, at a cost of £200,000, at 
Callao, ou the Peruvian coast. Mr. Laski, agent of Thompson, 
Bonard, and Co., Loudon, and of Homberg and Uo., Paris, has pre- 
sented a memorial to Cougress with proposals for laying down a 
railway between Lima aud Jauja, a town of 16,000 inhabitavts, 120 
mniles east of Lima, uuder conditions, of which the principal are:— 
Exclusive privileg re for ninety-nine years, guarantee of 7 per cent. 
ou the capital invested; out of the excess of 7 per ceut. on the capital 
which the rvuad may yield will be paid to Government interest at 
1} per cent. on the value of all state advances. The Chamber of 
Deputies have approved this scheme of contract. 

FoRxeiGN AND C a mail from the Cape of 
Good Hope, which arrived wt Plymouth on Friday, brings advices to 
tue effect that the colonial public works, which had been more or 
less interrupted by the severity of the weather, were being vigo- 
rousiy pushelon., Rulway works were almost completed to Klap- 
nuts. ‘The Wynderg luilway was progressing favourably. —Cottun 
growing has commenced in earnest In the province of Corrientes, in 
the Argentine republic. On two estates 238,000 plots have already 
been sown with tue seeds of that staple. An immigration company, 
lunduolders of Santa L'é, bas been formed. 
The tertile lands aloug the benks of the Salada are to be divided 
into smail farms for cotton growiug. Lumi grants are to 
introduced to assist in its culture— Letters from Charles- 
South Carolina, state that two rams had been completed 
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co nposed of the 


lon, 
in that neighbourhood, but hat proved useless for offensive opera- 
tious, the eugines not being strong enough to drive them through 


the water with the requlsive velociiy, V iie y were auchored In the 
harbour, aud were used as an additional meaus of defence. The 
frames were built of timber eight inches thick, covered with one- 


luch plank ; over this was a Leavy armour of two layers of railroad 
irou, each bar (7) two iuches thick and four inches wide, and placed 
parallel and diagonally. Each vessel was 12v0ft. long, having but 
six inches of the hull above water, aud carried tree 10-inch guns, 








aud one still larger.n—ihe recent storms have occasioned great 
| damage at the French port of Fécamp. the break w. avd stockade 
} havi wen Washed away.—The building for the ris Universal 








Permanent Exhibition will be opened in August, unless some unan- 
ticipated contretemps intervenes. —The prelimiuaries for laying a 
cable from the head of the Euphrates, across the Persian Gulf, 
have been completed, aud the contract for coating the cable has 
within the last few days, beea concluded with Messrs. Leigh aud Co., 
of Leadenhall-street. This cable will be landed at or pear Kurrachee. 
When this telegraph is brought down, as it will be speedily, from 
the Euphrates to the shore of the Mediterranean, Kurrachee will 
possess advantages eujoyed by no other port in Tudia, advautages 
i imust ald in a reu mauuer Ils prospects as a port of 
shipmevi.—luundatious have oceurred at Rotte.dam from high 
tides, the lower part of the town being flooded no Jess than four 
times lu two days. Cous‘deravle daniage Was dupe both to houses 
and roadways. One of the greatest tnconveuiences Was the sus- 
pension of gas lighting from injury done to the mains, At Kralin- 
gen the water rose to the beight at Wuich, according to regulativa, 
the alarm bell is rung to warn the inuabitants of danger. Belshaven 
was also inundated, aud at Amsterdam the waters of the Wye rose 
to an extraordinary height, and several small houses were thrown 
down. A despatch frou Niewendam states that the dyke at that 
place had given way, and the houses were inundated. 
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MR. FAIRBAIRN ON PRACTICAL SCIENCE. 
Art the distribution of prizes (at Liverpool, last Friday evening, 

in the Liverpool School of Science, Mr. Fairbairn, after a few 
introductory observations congratulatory of the benefits which the 
School of Science would confer on the town, made the following 
remarks :—Until of late years the savans of the universities and the 
workers in practical science were perfectly distinct in their pursuits, 
tastes, and habits. They had little or no community of feeling, 
and they looked upon each other, if not with jealousy, at least 
with some degree of suspicion. Now it is widely different, and we 
are indebted for the numerous advantages of this change to the 
present era in which the truths of science come to the aid of 
practice; and in which the whole operations of industrial art are 
assuming the character of efficiency, inherited from the undeviating 
and indissoluble laws of nature. In my own time there appeared 
to be aline of demarcation drawn between men of science and 
men of practice, and beyond this imaginary division neither were 
allowed to pass, the greatest care being observed to keep these 
forbidden grounds—althongh so intimately connected—perfectly 
distinct. Thanks to the British Association for the Advancement 
of Science, which was the first to break down tlis barrier, and lay 
open for practical science a rich mine of wealth, at which both 
parties may now work for the extension of knowledge and the 
confirmation of truth. If it had not beeu for this change in the 
sentiments of scientific men we should not have had the privilege 
which we now enjoy in the presence of my friend, the great 
naturalist, as chairman of the present meeting, and who brought 
his great talents to bear upon one of nature’s productions, which to 
all appearances, is the nearest approach to the human race, or 
connecting link besween man and the lower animals. It is 
interesting to witness those scenes of cordiality which exist between 
our learned societies and those of an humbler class, and how readily 
and cheerfully the learned professors come forward to lecture and 
teach those whose means «nd opportunities for acquiring knowledge 
are confined within the limits of an hour or twoin the evening 
after the labours of the day are ever. I hate watched these changes 
in the feelings of society with the greatest interest and satisfaction ; 
and I have personally derived great benefit from associations with 
a class of harned and scientific men free from jealousy, and to 
whom I am indebted for the position I now hold in the estimation 
of the public. Entertaining these views, I am sure you will permit 
me to direct your attention, and more particularly the members of 
this institution, toa few points connected with their studies, and 
the benefits to be derived from t!.is nob'e institution. I need not 
allude to the generosity, good feeling. and good heart of my venerable 
and respected friend near me. The intellectual wants of the citizens 
of this large commercial capital have been specially eared for by 
Colonel Brown in the library, museum, and scientific adaptation of 
this valuable establishment; and J am sure it wili be the faust of the 
young men of Liverpool themselves if they do not reap the fall 
henefit of this intelligence and mental culture which is now open 
fr their especial use. I have examined the daily programme of 
subjects which this institution offers forthe im provement of the student; 
and there is no tranch of Jiterature or science but what may be 
acquired within its walls, and that at a rate within the reach of the 
sons and daughters of the working classes. To this institution I 
therefore beg to direct your attention as a boon given to science 
and from which, by perseverance, you may derive imperishable 
renown. This cannot, however, be accomplished without ]:bour 
and study; and I am glad that sech is the case, otherwise the 
thoughtless, indolent, and lazy might aspire to honours to which 
the labour of the hard-working student is alone entitled. Let us, 
therefore, be satisfied with the fact that there is no distinction and 
no reward valuable (whatever that may be) without labour; it 
sweetens every enjoyment, and stamps upon the mind the pleasing 
reflection that I have earned this honour, it ismy work and not 
that of another. Ona former occasion, when discoursing on this 
subject, I endeavoured to show the necessity which existed for the 
acquisition of scientific knowledge as a stimulus for its application 
to the useful arts and the ordinary concerns of life. It appeared to 
me that a kn -wledye of first principles was essential to sound 
practice in whatever trade or profession we are destined to fo low. 
In this country, which above all others is famed for the extent 
of its manufacture. mechanical skill, and extensive practice in the 
useful arts, it is lamentable to see so many skilful artisans and 
sound practical men so wofully deficiint in knowledge of the laws 
which govern the operations of their respective trades, and how 
much superior their works might be performed if they were 
acquainted with the laws by which nature works in all similar 
performances. What we call theory, in contradistinction to 
speculative theory, is neither more nor less than a knowledge 
of fixed and determined laws on which our practice i> 
founded. In my opinion every one should be taught the rudiments 
and higher bianches of his profession on the same principle as 
barristers or ply-icians are tuught, and with this difference only, 
that no man should be ineligible to practise his profession whenever 
he finds himself competent to the discharge of its duties ; any enact- 
ment to the contrary would militate against the freedom of labour 
and the employment of capital, and if carried out would paralyse the 
best interests of a manufacturing aud commercial community. Ali 
persons intended for professional pursuits in connection with the 
art of construction should have a theoretical as well as a practicai 
education. ‘They should be tanght the fundamental rules connected 
with their respective professions, or at least so much of theory as 
would enable them to enter upon the practice with some degree of 
certainty, and that more especially in the practical development 
of those principles on which the safety of the public and the success 
of their professional career depend. In mechanical science how 
difficult. precarious, and unsatisfactory are the thoughts of men 
unacquainted with first principles, aud how very often does that 
deficiency lead them into mal-construction, and those errors which 
a knowledge of science would teach them to avoid. Itis true that 
some of our first engineers and some of our most ingenious 
mechanicians have been men of limited education—men of humble 














origin; but how much more perfect would have been their labours | 


had the emanations of their minds, and their subsequent construc- 
tions, been based upon the unerring Jaws of natural science. A 
knowledge of exact sciences must be valuable uncer every cireum- 
stance of life, and this knowledge, when united to sound judgment, 
is irrevocably the forerunner of a sound and perfect construction. 1 
could multiply examples where ignorance— as a pretender to know- 
ledge—has been productive of the most untoward results, not only 
in abortive attempts at construction, but in those on which the 
lives and property of individuals depend. It is not an uncommon 
occurrence te witness in works of this kind the most glaring 
imperfections, a waste of material, and a total want of proportion 
arising from the absence of this knowledge; and in order to lessen 
the number of these discrepancies our practical men should be 
educated, and that education should be accompanied with the 
conviction that sound practice can never be attained without some 
definite rule for its guidance. In ship-building, for example, now 
that irov is applied on such a large scale, we ave attained a con- 
siderable degree of perfection. We have become acquainted with 
nearly all the properties of iron as regards torsion, tension. and 
compression, but we are still far from perfect in our knowledge of 
the different forms and combinations by which the hull of a vessel 
is constructed; that know!edge is still wanting, and nothing but 
direct experiment, in combination with scientific investigation, will 
enable us to construct our iron vessels, which, in all their parts, 
Shall attain uniformity of strain, and, wien united to those condi- 
tions in combination, shall tend to the great resultant of equal 
Strengths. The construction of an iron ship, submitted as it is toa 
variety of strains, is a question of deep importance to this country ; 
and although much has been done much has yet to be accomplished 
before we arrive at those definite rules of 5 1oportion on which we 
can affirm that this is a strong and a perfect ship. It is true that 
my frievd, the honourable member for Birkenhend, and my>-elf 
Jaboured incessautly for years at this important question as the 
Pioneers of iron shipbuilding. Both of us Love continued to labour 
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at it ever since, and, from what I can see at present, I am likely— 
whatever may be the destiny of my friend —to die in harness in my 
attempts at the solution of this interminable question. Before I sit 
down allow me to direct your attention to changes—I may venture 
to say a revolution— which are pow pending over the destinies of this 
and all other countries depending for security oun maritime construc- 
tions. Itis obvious toevery reflecting person that the days of the wooden 
wells—on which for so many years we rested for security —are num- 
bered; and we may see from the experiments now in progress at 


Shoeburyness that an entirely new era is bursting upon us in the | 
| and discharge a cargo of about 2,000 tons, without the slightest 


forms and conditions of the future navy of England. It is interest- 
ing to observe the fluctuations which almost monthly take place 
between the forces of attack and defence. It is a contest in which I 
am personally engaged, and, in connection with clearer heads than 
my own, have to draw conclusions and deductions which may 
seriously affect the security and prosperity of the kingdom. In this 
contest the iron plate committee are sometimes the winners and 





sometimes the losers; but it must be admitted that our opponents, | 


the Armstrongs and Whitworths, have recently had the advantage; 
and the iron plate committee being limited to the weight that a ship 
can carry without destroying its efficiency, are rather at a discount 


in regard to the powers of resistance. We are, however, in no way | 


discouraged, as the experiments disclose, from time to time, means 
by which we may reasonably hope to beat our antagonists. It may 


be true that the construction of ordnance has not yet attained its | 


maximum force; neither has the construction of ships, nor the | 


powers by which they may be proportioned to set the largest guns 
at defiance. That they will receive damage is evident, but I am 
persuaded that the loss of life aud the security of the ship will not 
be increased (under certain conditions) to what it was in former 
times under the command of such men as Rodney, Duncan, and 
Nelson. It is uot for me, in this place, to state how this should be 
done ; suffice it to observe that our naval architects have to contend 
against shot of 500 1b. weight, that may strike a ship with a velocity 
of 1,500ft. per second; and as this weight multiplied into the square 
of the velocity gives the work done, or the damage done to the ship, 
it therefore follows, according to the formula deduced from the 
experiments, that we have a force equivalent to the enormous weight 
of 10,405,116 Ib., raised to a height of one foot, concentrated in this 
comparatively small body, which it is able to deliver on every resist 
ing medium within a distance of fiora three to four hundred yards ; 


THE GREAT EASTERN, 


Tue advices from New York, by the Cunard steamer Chi 
report that the repair of the large fracture in the bottom of the gi 
ship has been completed in the most satisfactory manner. Ovr 
readers will, no doubt, remember that the ship struck on a sunk: 
rock at the entrance of Long Island Sound, in the latter part 
August last, ripping the outer shell or skin of the bull to a consider- 
able extent. The peculiar construction of the bottom of the shij 
enabled her to proceed to New York (a distance of nearly 100 mulled 


damage, and most of the passengers landed at that port without the 
remotest idea of any accident having occurred. Divers were then 
sent down to examine the bottom of the ship, and they reported a 
fracture extending to about four feet. Messrs. Howland and Aspin- 
wall, the agents of the Ship Company in New York, upon consulting 
the Messrs. Renwick, eminent engineers at that port, at once deter- 
mined to repair this damage by means of a coffer dam made to fit 
over the hole. The divers, however, subsequently discovered that 
the fracture extended to upwards of 80ft. in length, the width vary- 
ing from a few inches to four feet; and that, in addition to this, 
there were several minor injuries. Nothing daunted by these dis- 
coveries Messrs. Howland and Aspinwall, in the exercise of their 
discretion as agents, determined upon adhering to the plan of repair, 
in preference to senditg the ship across the Atlantic in her dama 
state; and the Messrs. Renwick at once set to work to construct a 
coffer dam on a plan the details of which, together with the parti- 
culars of the fracture, are given in the following extract from the 
New York Journal of Commerce : ~ 

“ The first thing was to ascertain the precise location and size of 
the break. This was done by professional divers, who descended 
from the outside, explored the lengti: and breadth of the rupture, and 
measured its precise distance from a given point on the outside. The 
break was on the port side near the stern, about 28ft. below the 
water line. The bottom of the Great Eastern is flat; and had the 


} accident occurred in that part the repairs would have been compa- 


| 


| ratively easy, but the break was on a rounding part of the hull—a 


| part that gradually changed in its degree of curvature towards the 


or, in other words, it is equivalent to raising a weight of 4,671°9 tons | 


ove foot high in the air. Viewing the subject in this light it will 
be seen that a great deal has yet to be done before we cau declare 


the iron-clad ship invulnerable, and before this new system renders | 


the British navy, as of yore, the terror of its enemies, aud the pre- 
cursor of liberty and civilisation in every part of the globe. 


THE TELEGRAPH TO INDIA. 
(From the 7imes.) 

Berore this time twelvemonth the wire will be ‘aid, and London, 
in poiut of time, within twelve hours’ distance not _y of Bombay, 
Madras, and Caleutta, but of the furthest limits of our E stern Indian 
frontier beyond Rangoon! Colonel Stewart has, dur: g the lust 
two years, travelled through and exam ned the various overland 
routes which have been from time to time su; gested for a part o! 
this line across the Turkish portions of Asia M nor. One oi thess 
has been selected from the greater ease with which land lines are 
erected and kept in repair as compared with submarine wires; and 
also because along at least three-fourths of the route the Turkish 
Government have already established and keep in admirable work- 
ing order a telegraph from Coustantivople to Bagdad. This land 
line runs from Scutari, on the Bosphorus, across Asia Minor to 
Diarbekir, thence to Mossul (the ancient Nineveh), and thence to 
Bagdad. It happens, however, that over tie broad tract of country 
which intervenes between Bagdad and the head of the Persian Gulf, 
along which the submarine cable to India is to be laid, various pre- 
datory tribes of Arabs claim a sovereignty, and fight for it with more 
or Jess success. ‘These people will require skilful handling, and the 
land line from Bagdad wili most probably be taken along the frontiers 
of Arabia, through the territories of the most powerful of the tribes 
who are able to protect it against all comers, and whom a subsidy 
of £1,000 a year will at once render most willing. By this route, 
for a length of some 30u miles, it will pass to the head of the Per- 
sian Gulf at the broad estuary which marks the junction of the 
Tigris and Euphrates—an eastern township called Stiat-el- Arab. 

It is not intended, however, torely solely upon this route; another 
land line will most probably be taken from Bagdad over the frontier 
of Persia to Teheran, thence to Ispahan, aud so on by Shiraz down 
to the shore of the Persian Gulf at Bushire. Thus, even in case of 
the Arabs ever proving refractory, there will always be the land 
line through Persia to Bagdad, and so on to Constantinople aud 
England. From the estuary at Shat-el-Arab the submarine portion 
of the line is to be Jaid in three sections; for, though the length of 
the whole is only 1,010 miles, yet the Government Lave most wisely 
determined to avoid the dangers which always beset telegraphy 
through long deep-sea routes by making no less than three breaks 
at the stations at which the cable will be landed. The first length 
will be from the head of the Persian Gulf at Shat el- Arab to Bu-bire, 
a distance of 170 miles, along which the cable will be submerged 
in from 20 to 25 fathoms of water. The next length will be from 
Bushire to Mussendom, a bold, desolate, stopy headland, on the 
coast of Arabia. This section will be 440 miles long, and submerged 
in from 30 to 35 fathoms of water. The third length will be from 
Mussendom to Guaddel, a small city on the Mekran coast, on the 
frontier of the Kelat territory. This portion will be 400 miles long, 
and laid in from 40 to 50 fathoms of water. From Guaddel, a short 
length of land line is now almost complete along the coast, giving 
direct communication with Kurrachee, and thence all over India. 
The submarine portion of the line is, of course, its most important 
part, and in the manufacture every care will be bestowed which the 
recent improvements in the science of telegraphy show to beadvisable. 
The cop er conductor is to be unusually lerge, composed of four seg- 
mental wires drawn into one—a new method, combining the advan- 
tages of aconductor formed of many strands, while obviating the draw- 
backs upon that mode of construction. Thisconductoris to be insulated 
with four coatings of gutta-percha and Chatterton’s compound, the 
whole ivsulating material to be wound round with broad tape or 
webbing, strougly bound on. Outside this, again, comes a “ serving” 
of tarred hemp, and then the protecting sheath or iron covering of 
twelve large galvanised iron wires, to be wound on spirally. With 
ordinary cables the protecting covering would stop at the outer iron 
wires, but in this instance, as the line is to be laid in comparatively 
shallow water, the wires themselves, though galvanised, are to be 
still further protected from their most formidable enemy—rust. 
This is done most effectually by coating the whole cable thickly 
with two servings of tarred hemp yarn, overlaid with two coatings 
of a patent composition invented by Sir Charles Bright and Mr. 
Latimer Clark. The composition consists of mineral pitch, or 
asphalte, Stockholm tar, and powdered silica, mixed in certain pro- 
portions, and laid on hot. When quite cold this forms a massive 





stern. ‘The exact length and position of the gap being known the 
Messrs. Renwick ordered the coustruction of a caisson, or coffer, or 
‘scuw,’ which it resembles closely, 104ft. long. 15ft. wide, and 8ft, 
high. This was made very strong and perfectly water-tight, aud 
its edges were so shaped as to exactly fit on the known contour of that 


| portion of the hull which border: d on the break. Near each end of 


‘scow’ was built a chimuey-shaped wooden tube, about (ft. square, @ 
curving outward, so as to fit alongside of the vessel when the scow 
should be sunk to its place. ‘These tubes were fastened inte the 
scow air-tight. The precise distance of the break froma given point 
on the outside of the vessel being kuown the scow was filled with 
sufficient ballast to sink her, and was slung overboard attached to 
chains exactly long enough to reach that distance. Chains were 
ilso fastened to the other side of the scow and passed underneath 
and around the vessel to the starboard side. When all was ready 
the latter chains were tightly drawn up, and the scow or caisson 
was pulled to its proper position over the break. To insure the 
accuracy of the operation divers were seut down through the tubes 
into the scow, and reported that it completely covered all the rup- 
tured portion. (lhe top of these tubes, it should be stated, protrudes 
above the water several feet.) The next step was to get the scow 
close to the bottom of the vessel and pump the water out of it, aad 
also out of the space between the ‘skins.’ A sufficiently tight 
packing was obtained by means of an india-rubber hose, which was 
laid in a groove about two inches deep all round the edge of the 
scow, and afterwards filled with water by means of a force pum 
worked by a donkey engine on deck. The water being forced into t 
pipe, swelled it into a packing, which ef to be quite impervious 
to the greatest pressure between the edge of the scow and the bottom 
of the vessel. ‘This having been done all the water was easily pumped 
out of the scow, and the space between the skins, and also the pi 
which led from the outer air to the scow. ‘The water being pumpe 
outof thescow there wasa pressure of waterupon itfrom beneath equal 
to 1,6 tons, which suffived to keep the scow securely in its place. 
Several slight accidents caused an unexpected detention of the work, 
but iu about two weeks after the pumping was commenced every 
thing was ready for the prosecution of the repairs inside of the scow, 
The * Andrews’ and ‘Worthington’ centrifugal pumps were used 
with entire success. After the scow was free from water lights 
were placed at intervals from end to end, illuminating the whole 
space clearly enough for the intelligent performance of the work. 
lt was found that tle air in this -ubmarine retreat was pure, and 
meu could work there all day long without injury. The two tubes, 
ove at each end, furnished a complete veutilation. The plutea, 
shaped and punched at the Continental Works, under the diree- 
tion of Mr. Korison, chief engineer of the ship, were taken down 
the tubes and fitted into their places. The iron bolts used for 
fusteuing the plates were heated red hot on deck and sent down to 
the scow, all ready to be used, through a small wrought iron 
tube. There was plenty of room for the workmen to swing 
their hammers in the scow, and the difficult task proceeded rapidly 
to its completion. ‘Tle space covered by the new plates was about 
98ft. long, and from 4ft. to 6ft. wide. The extra width and length 
were given to the patch in order to cover all the portion which 
might be supposed to have been strained by the accident. All these 
plates have now been put on, and the public may rest assured 
that the ship is as strong as she ever was in the place where the 
fracture occurred. In fact, she is stronger, inasmuch asa 
portion of the broken part was only ‘spruvg in' and still remains 
between the two skins, contributing to the general strength of the 
vessel. The lapping of the new plates over the old ones, a distance 
of several feet all around, also imparts some addiuonal strength.” 
The difficulties attending this mode of repair were, a8 nay be 


| inferred from the above description, mighty; nevertheless, 


covering of great strength and pertect flexibility totally impervious | 


to water, and incapable of being destroyed by the minute animalcula 


which exist in such abundance in tropical waters. The weight ot | 


these main sections of the cable is about three tons per mile, but the 
extreme shore ends will be very massive, coated with galvanised 
iron wire, of almost tenfold strength, and weighing as much as 
fifteen tons a mile. In certain portions of the route near Bussorah, 
where there is any danger to be apprehended from small cvasters 
anchoring, the weight of the line will also be increased by the extra 
thickness of its wires to nine tons a mile—enough to shield it from 
any risk from anchors there. The vessels which are to take this 
line will probably leave England ebout the end of next June, 
arriving on the scene of their operations in the Persian Gulf in 
November or December—the best time of the year in which to lay 
the cable. The process of submergivg it and securing the shore 
euds is not hkely to occupy at te most more than three weeks. 
The total cost of the submaine sectious of the line will be less than 
£300,000, including the expenses of laying it. 


were in time surmounted, and the work was completed on the 
18th ult. 

An inspection was made a day or two afterwards by the presidents 
of the various marine insurance companies in New York, Lioyd’s 
agent, and several eminent surveyors and engineers. The result of 
the survey may be gathered from the following certificate given by 
the port wardens and surveyors, viz. :-— 

“ We, the undersigned, having carefully examined the steamer 
Great Eastern and the repairs, which have been done in a scientific 
and workmanlike manner, are of opinion that she is in every wa 
seaworthy, and in condition to carry passengers with safety and 
comfort, and a full cargo of any description to any part of the world. 
The accident and subsequent occurrences have fully demonstrated 
the great value and safety of a double bottom. 

“ We further certify that, having examined into the circumstances 
connected with the accident to the steamer off Montauk Point, we 
are of opinion that no blame can be attached to Captain Paton, who, 
from the cross-bearings of the different lights, knew the exact posi- 
tion of the vessel when she struck a submerged rock not laid down 
in any chart, though iu the fairway channel, 


*“Topert Macxte, Lloyd's Agent. 

“W. H. Bur.eién, President, Board of Port Wardens. 

“TE. B. Leaman, Port Warden. 

“ W. C. Tompson, Vice-President, Neptune Insurance 
Company. 

“Erastus W. Sarrn, Engineer. 

“ Bexsamin Hurcaingon, Port Warden. 

“ Joun M. Weeks, United States’ Inspector of Hulls. 

“Cuar.es H. Hasweut, Surveyor of Board of Under- 
writers.” 

The Great Eastern is to leave New York for Liverpool on Satur- 
day next, and, in addition to a large cargo, it is expected she will 
bring a considerable number of passengers. 

The accident tv the Great Eastern adds another proof of the para- 
mount importance to an Atlantic telegraph to the commercial 
interests both of this country and America. Had such a means of 
communication existed the Ship Company might possibly have 
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been saved sume thousands of pounds. The Great Eastern, in her 
damaged condition, was fully as safe as any other ship constructed 
upon the ordinary plan, and the company might — likely have 
determined upon ordering her home if the agents had been able to 
communicate by telegraph, and to have received the reply of the 
directors in twenty-four hours, instead of at least four weeks, which 
the course of post occupies. In the present state of things the agents 
were obliged to use their own discretion, and ip the exercise of that 
decided on doing the work in New York in preference to sending 
the ship home without attempting her repair. 











BOWNS’ RAILWAY WHEELS. 
Patent DATED Sept. 111, 1861 
One part of these improvements consists in having a dovetail 
projection turned on the inner face of the tyre, and asimilar dove- 
tail projection on the outer circumference of the rim of the wheel. 
The exterior diameter of the projection on the rim of the wheel is 
made less than the interior diameter of the dovetail projection 
around the tyre. A space is left between them, and the tyre is 
connected to the rim of the wheel in a cold state by means of two 
rings, one on each side (or by segments of rings). The inner faces 
of these rings, or segments, are made with a double incline, so as 
to fit into the projection on the wheel and on the tyre.g 
‘The rings or segments on the opposite sides of the wheel are 
drawn together by means of bolts and nuts passing through the 
space between the rim of the whev! and the tyre, and are thus made 
to hold the wheel and tyre together in such a manner as to remove 
all tendency to breakage or flying off. 





Fig. 1 is a front view with one part of the ring removed, to 
show the space between the wheel and the tyre; also their dovetail 
projections 

Viz. 2 isa transverse section illustrating the manner in which 
the tyre is secured to the wheel. a is the tyre; b, the wheel; ¢ c, the 
dovetail projection ; dd, the securing rings; e, the bolt passing through 
the rings and space between the wheel and tyre, secured by a nut, 
having the end of the bolt slightly riveted to prevent its coming off 
should it become loose. 

As an experiment to test the correctness and safety of the 
principle, the tyres of three pairs of these wheels were cut into 
four segments cach; two pairs of which have run a distance of 
20,328 miles, and the whole are now working satisfactorily. 





Trareic Recemrs.—The traflic receipts of railways in the United 
Kingdom amounted, for the week ending the 20th of December, on 
10,505 miles, to £531,735, and for the corresponding week of last 
year, on 10,186 miles, to £535,995, showing an increase of 319 miles, 
and a decrease of £4,260 in the receipts. The gross receipts on the 
following fourteen railways amounted in the aggregate, ou 7,227 
miles, to £420,722; and for the corresponding week of 1861, on 
7,006 miles, to £427,793, showing an increase of 221 miles, and a 
decrease of £7,071 in the receipts. The decrease on the Great 
astern amounted to £1,947; on the Great Northern to £697; 
on the Great Southern and Western to £35; on the Great Western 
to £2,946; on the Lancashire and Yorkshire to £1,501; on 
the London and South-Western to £1,534; on the Manchester, 
Sheflield, and Lincolnshire, to £218; on the Midland to £466; and 
on the South-Kastern to £1,261; total, £10,605. But from this 
must be deducted £106, the increase on the Caledonian: £1,159 on 
the London and North-Western; £877 on the London, Brighton, 
and South Coast; £340 on the North British; and £1,052 on the 
North-Rastern; together, £3,534, leaving the decrease as above, 
£7,071. The goods and mineral traflic on those lines amounted to 
£236,504, and for the corresponding week of 1861 to £229,126, 
showing an increase of £7,378, ‘The receipts for passengers parcels, 
&e., amounted to £184,218, against £198,667, showing a decrease of 
£14,449. The tratlic receipts on 64 other lines amounted, on 3,279 
miles, to £111,013, and for the corresponding week of last year, on 
3,180 miles, to £108,202, showing an increase of 99 miles, and of 
£2,811 in the receipts. The total receipts of the past week show an 
increase of £12,623, as compared with those of the preceding 
veek, ending the 13th inst. 

Voyace or AN Inon-cLav.—The following is an extract from a 
letter, dated on board the Passaic, Fortress Monroe, November 30, 
1s62:—* We have arrived here safely, and I hasten to transmit an 
account of the first voyage of the second Monitor. 1 have already 
telegraphed about the two bolts starting in our boiler. It made it 
necessary to shut off steam, and we were towed up. But the trial 
was over—the experiment fairly tested. I suppose you know that, 
beside the apparatus for firing our great gun and the small hole in 
the turret, there were other principles involved in this ship which 
needed application to show their value. ‘They were — 1. The water 
tight nature of the turret. 2. The arrangement for using the com- 
pass. 3. The sea-going qualities of the ship. In rega:d to the 
first, it will be remembered that the leakage of the original Monitor's 
turret was found to be a serious inconvenience. Water forced it- 
self under the huge ‘castle of iron,’ and in a heavy sea, when 
these low craft are almost ‘ buried in the deep,’ it was thought 
that this feature would be fatal to their suceess. A new in- 
vention was devised to remedy the difficulty. It has worked, 
and now the turret is waterproof. There is even no use for 
the little channel made to carry off the ‘inevitable leakage,’ as there 
is no leakage at all. The second principle is a grand one. It 
enables a sailor to steer the heaviest iron-clad by the aid of a 
looking-glass. You know that no compass can perform its fne- 
tions within such an iron prison as a turret. The magnetic needie 
acts sluggishly and is lifeless, pointing never correctly. There was 
another difficulty to overcome. It has been removed in a beautiful 
manner. ‘The reflexion of the compass’s movements is conveyed to 
the helmsman through a mirror, the compass itself being raised far 
above the deadening influence of the iron house. In battle the 
compass is removed, it being only essential at sea, The third 
— tried is the general sea-going qualities of the new Monitor. 

seing water-tight, where alone water could always come, they are 
safe. If waves reached the top of the turret, they may wash over, 
but cannot drown anybody. The steadiness of the crait is wonder- 
ful. Moving through the roughest tide, she is as free from rolling as 
one could well imagine; with fine engines she might steam round 
the world. We are ordered to Washington. What is the business 
on hand for us it is not for me to say, if 1 knew. But Monitor 
No, 2 is successful, and that is good news enough for one letter.”— 
k Tribune, 
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HUTCHINSON’S SCREW-PROPELLED SHIPS. 


Tus invention, by Major-General W. N. Hutchinson, of Ply- 
Mouth, consists in filling up the well or space left between the 
frame or body-post and stern-post in ships propelled by a screw 
when the screw is raised, by causing beams of woed, plates of metal, 
or other suitable material, to slide down horizontally in succession 
from the deck until the aperture is filled. 

Screw steamers los? a great portion of their efficiency as sailing 
vessels from the free passage of water through that open space; 
especially s that loss apparent when “ona wind,” but at all times 
it increases the difficulty of steering screw ships under sail, particu- 
larly ships of great length. The inventor fills up that space ina 
manner which is nearly as applicable to vessels already built as to 
those designed for the employment of the invention, which is appli- 
cable to vessels of «ll sizes, from the smallest screw yacht to a three- 
decker. No alteration is made in the structure of the ship, and 
when the screw ‘trunk is angularly shaped the accommodation in 
the cabin is only altered by the loss of the four angular spaces 
usually turned into cupboards. In ships with circular trunks, 
as in the Warrior, the parts corresponding to such angles might be 
made angular. Thus the horizontal section of the screw trunk would 
nearly become a parallelogram. ‘lhe beams or plates are guided in 
their descent, and are formed to join or fit on or into each other, and 
are retained in their position by the guide bars and tongue and 
groove or other suitable joints. 

Fig. 1 is a side elevation of the stern of a ship with the improve- 
ment for closing the well applied to it; Fig. 2 is a vertical section 
of nearly one half of the same ship taken through the line 2, x, of 
Fig. 1. a,a, are the beams or plates, a detached view of the inside 
of one of which is given in plan at Fig. 3, and in end view (without 
the hinges) at Fig. 4; 4, 6, are guide bars extending from the upper 
deck to the keel and following the curve caused by the screw bracket, 
as seen in Fig. 2. There are similar guide bars attached to the body 
post, and care must be taken that the curves of the bars correspond, 
and that the bars are all at an equal distance apart. ‘The beams or 
plates a, a, have angle pieces c, c, united to them at each end 
forming recesses d, d, which slide over the guide bars 4, 6, and 
thus guide the plates down the screw well, one above the other, 
until the well is enclosed on both the starboard and port sides. 
Instead, however, of having the plates detached from one another, 
it is preferred to joint them together; and for that purpose they 
are united by hinges e, e, in such manner that they form a continu- 
ous frame capable of being bent, and of following with facility the 
curve of the guide bars 4, 6. The hinges tend to support and strengthen 
the plates, but they may, if desired, be further secured from the action 
of the sea by cross bars, or bars may extend from end to end of the 
seer passing through the brackets in their course. Were a 

urther support for the plates considered advisable it could easily be 
given to the upper plates (which are those most exposed to be 
struck by a sea) bya bar run horizontally through a hole pierced 
close to the side of the body post, which bar, passing through brackets 
fixed to the beam, would enter a corresponding hole made close to 
the stern post. If the end of this bar were in the form of a 
ferule, which could be left in the hole by unscrewing the bar 
before it is withdrawn, there would be no leakage, especially if 
an india-rubber washer was used. It is preferred to make the 
lower plates narrower than the upper, as shown in Fig. 1, for the 
lower have to slide over sharper curves than the upper. In raising the 
plates, to avoid straining the hinges, chains are used (as indi- 
cated by dotted lines) hooked on to the lowest plate, in which 
case they are all simultaneously raised and successively reach 
the deck, where they are stowed away in any convenient position ; 
or sometimes the lowest plate is only raised to a little above the 
load line, when they are allowed to hang at the sides of the screw 
well. When the plates are hinged together the upper half of the 
plates may be detached from the other half and be stowed away, as 
shown at Figs. 2, 5, and 6, in which case they lie in nearly two vertical 
planes. ‘The plates, when stowed, should not be brought up close 
under the upper deck; sufficient spaces must be left, as shown at Fig. 2, 
for the yoke of the rudder to work jn when carried hard to port or star- 
board. When the plates are made sufficiently strong to resist the 


blow of a heavy sea, they may be stowed away with advantage by | 


being made to slide along guide bars so adjusted that the plates 
would cover transversely the bottom of the screw trunk above 
the screw when the screw was lowered. In ships with circular 
trunks, should there be an objection to altering the trunk, a 
narrow rectangular opening (running fore and aft) could be cut in 
the deck close to the circular trunk, through which the beams 
could be slid down outside of the trunk. The part, however, 
of the trunk which is below the lowest deck must be made some- 
what rectangular, for the plates would have to glide down within 
that part of the trunk. Over the aperture a slight casing would 
be made running upwards -(in many ships) to the poop. Within 
it would lie the stanchions, to which the guiding bars would be 
attached. A water-tight lid immediately below the open space left 
for the yoke of the rudder would prevent air or spray from 
rushing up. All the plates are formed with notches f J; 
as shown in Fig. 1, in order that any number, or single plate, may 
be removed, when desired, and in the following manner:—The 
two or three uppermost plates are made so that they may be re- 
moved from the others and have a clutch fitted to the lowest of 
the three, as shown in Fig. 7. These plates thus fitted are guided 
down to the other plates until the clutch is forced by its spring g in 
the notches ff; in the plate required to be raised, and it is drawn 
up with the others above by the chain or chains by which they were 
lowered, Chains for this purpose are shown in dotted lines attached 
to the top plate. Itis to prevent canting that two or more of the 
top plates are used as a messenger instead of one plate. Instead of 


a clutch a cleanivg hand would occasionally be fitted to the side of 
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the messenger plates. Weeds, shells, and other matters which will 
become attached to the guide bars ought to be removed from time to 
time when the beams are raised. The cleaning hand of steel 
© the same form as the guide bar) being pressed up and 

own, would cut away all such obstructions. When, how- 
ever, the beams or plates are in use they should be raised 
and lowered daily, say, even to the extent of a few inches, 
when no weeds would grow on any part of the apparatus to an 
injurious extent. The dotted lines show the screw raised out of the 
water, and the full lines show the plates lowered, the screw never 
being down at the same time as the plates, and vice versi. In large 
ships the weight of the plates may be a ton and a half for each side. 
They in part act as a counterpoise to that of the screw, as both are 
never out of the water at the same time. 

Aquepuct in Parts.—One of the greatest works undertaken by 
the Emperor for the improvement of Paris is nearly completed. 
When the Canal of l’Oureq was covered over in order to make way 
for new streets and a new boulevard it became necessary to construct 


| an aqueduct in order to carry off the waters of the river Ourcg 
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This subterranean canal, which in some places is 42ft. under the 
level of the street, was commenced in May last, and it is now nearly 
completed, without any accident. The greatest precautions were 
adopted by the contractors of the work, and their rules and regula- 
tions were posted at the mouth of every opening. 

Tue Great Eastern Steamsuir.— The following letter appears in 
the New York papers:—“ New York, Dec. 3.—in conformity with 
your request, I yesterday visited the steamship Great Eastern, 
anchored off White Stone, for the purpose of examiuing the nature 
and extent of the injuries received by her in her late collision with 
a submerged rock, and the character of the repairs rendered neces- 
sary and in progress in consequence of that collision; and having 
discharged this duty, I submit the following report:—Upon my 
arrival | examined the hull externally above water and within 
board to ascertain if it gave evidence of any unresisted stress since 
my survey of her upon a previous voyage. Having satisfied my- 
self upon this point, I descended from without the hull to within 
the coffer enclosing the rupture in her bottom, and also from 
within the hull between the outer and inner plating, again down to 
the place of rupture, being by this proceeding enabled to examine 
the full extent of the injuries to the bottom of the hull covered by 
the coffer and the character of the repairs being made thereto; and, 
upon a full consideration of the elements presented, I am of the 
opinion—First, that the effect of the collision is restricted to a 
partial crushing of two of the webs and rupture of some of the 
outer plates of her bottom upon the port side, and that the hull of this 
vessel, beyond the points of rupture, above water and within board, 
is in nowise injured by the collision ; secondly, thatthe repairs to her 
bottom, so far as made, have been executed in a manner to restore 
it to its original security as to leaks and resistance to stress, and that 
the design both of the method of effecting these repairs and tho 
manner of executing them reflect high credit to all concerned. In 
connection with this it is proper to refer to the construction of the 
bottom of the vessel, in order that it may appear how peculiarly 
adapted it is to meet an injury like that which has occurred to it. 
Thus, the bottom is composed of an outer and inner plating of equal 
thickness, with an intervening space of 3din., the connection be- 
tween the platings consisting of 32 webs, or kelsons, running fore 
and aft, and 13 athwart-ships, whereby the bottom is divided into a 
series of apartments, or cells, the communication between thein 
being at command, and from within board by the use of manhole 
plates. In the event, therefore, of the outer plating alone being 
ruptured as in the present case, the inner plating will resist the 
admission of water within the hull, and the cellular structure of the 
whole will resist the admission of water between the platings 
beyond the limits of the cells enclosing the rupture. In communi- 
eating the result of my survey to the underwriters here and to 
Lloyd's, London, I shall report her seaworthiness, provided the 
repairs now in advanced progress are completed, to be of the same, 
character as before the collision which has involved them.—I am 
very respectfully, your obedient servant, C. H. Haswell, Engineer 
and Surveyor of Steamers.—T'o Messrs. Howlaud and Aspinwall, 
New York.” Messrs. Howland and Aspinwall, agents for the 
Great Eastern, publish a card in which they explain the nature of 
the accident to this monster steamship and its relative consequences. 
They say that the result of the accident was a fracture 80ft. long, and 
in some places 4ft. broad, and in order to demonstrate that no other 
vessel affords the same protection against accidents, they remind the 
public that she delivered nearly 1,000 passengers and 2,000 tous of 
merchandise (some of which remained on board for a week) without 
accident or thedamageof any portionof her cargo. The vessel, being 
built with two “skins,” is, in fact, one vessel inside of another, and 
it is alone owing to this construction that she could survive such an, 
accident an hour, the water being unable to penetrate the inner 
skin. The ship was hove to off Montauk, waiting for her pilot. 
when she struck a rock which is not marked down on the chart 
The injury done was entirely to the ship's bottom, her screw not 
having been touched. Workmen have been engaged for nearly 
two weeks past in drilling rivet holes and putting in the iron plates 
over the fracture in the vessel’s bottom. ‘The rivets are put in 
red hot, as in the original construction of the ship, and the only 
delay at present is in waiting for iron plates, which can be put on 
faster than they can be made, owing to the enormous quautity of 
iron required for the United States Government. ‘The Great 
Eastern’s inner skin (which is of the same thickness as the outer one) 
being unimpaired, it is the opinion of scientific engineers that, even 
without any repairs, the ship would have been perfectly seaworthy, and 
could have crossed the ocean without risk. 
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FOWLER'S ENGINES FOR HAULING 


AGRICULTURAL IMPLEMENTS. 








E.RINGAULT. 


Tunis invention, by John Fowler, of Leeds, has for its object the 
so arranging an engine and winding machinery that it may be used 
for hauling either the ordinary steam ploughs or tilling implements 
requiring ordinary draught, or Grain ploughs, or similar implements 
requiring a very heavy draught. Heretofore separate engines have 
always been employed for these two purposes, as the gearing of the 
winding or hauling drums has to be very different for ordinary 
ploughing or tilling to that required for drain ploughs and similar 
implements, the speed required in the former case being much 
greater than can be attained in the latter case. According to this 
invention Mr. Fowler so constructs the engine that it may be used 
either for ordinary tilling or for drain ploughing; this is done by 
mounting underneath the boiler of the engine and between the fore 
and hind wheels two drums mounted on vertical axes, and so driven 
that one makes several revolutions for each revolution of the other, 


the two axes being geared the one to the other by spur wheels 
properly proportioned. The fast running drum should have 


nipping instruments upon it, so that it may hold a hauling rope 
which passes only half round it. The slow running drum should 
be a winding drum, to wind or coil up the rope upon itself, but it 
may be a nipping drum very strongly made. In place of mounting 
both the fast and the slow drums so that they both remain perma- 
nently on the engine, the apparatus may be so arranged that the 
fast running drum may be removed, and a slow running drum with 
its intermediate gear substituted therefor, the frame of the engine 
being accurately “titted and prepared to receive such parts. 

Fig. 1 is a side view of a hauling engine arranged in the manner 

preferred when it is desired that the engine should be applicable 
both for ordinary tilling and for drain ploughing ; Fig. 2 is a plan, 
and Fig. 3 a transverse section of the same engine. 

The steam engine consists of two horizontal cylinders a mounted 
on the fire-box 6 of a horizontal boiler ¢ of ordinary construction ; 
dis one of the rods of the piston in the cylinders a, and e is a con- 
necting rod which connects it with the crank shaft f, which is thus 
driven; this shaft has upon it a fly wheel g, and also the bevelled 
toothed wheel A; this gears with and drives another bevelled wheel 7 
on the vertical axis 7, which is carried by bearings on a frame 
rivetted to the side of the boiler. At the lower end of this axis is a 
pinion & mounted loosely thereon, but capable of being made fast 


thereto by meaus of aclutch actuated by the lever handle /, the | 


pinion gears with teeth formed within the nipping drum m; this 
nipping drum is constructed in the manner heretofore commonly 
practised, and as is well understood; this drum mounted 
on a stud or axis, one end of which is secured to the under side of 
the boiler and the other to the strong wrought iron frame nz passing 
under the boiler and from end to end thereof; this frame is strongly 
rivetted to the boiler. On the axis of the nipping drum is a 
pinion n* with a clutch n', by which it can be made fast thereto; 
this pinion gears with and drives the spur wheel 0, which is formed 
ou the upper part of the winding drum p; this drum is made in 
two parts, as is shown, which are firmly held together by 
The engine and apparatus are mounted on four wheels, the fore 
pair of which are made to lock round, the axle of the hind wheels is 
tixed and the wheels turn loosely thereon ; and in lieu of an ordinary 
friction brake on one of these wheels a pulley q is fixed at the ex- 
tremity of the axle, and the wheel is made to carry round with it a 
brake band surrounding this pulley; by drawing the ends of the 
strap r together by the screw r! the movement of the engine can be 
impeded. The nipping drum m is employed for ordinary steam 
ploughing, and for similar purposes where considerable speed is 
required, and where the strain on the rope is proportionally light ; 

the winding drum p is employed for drain ploughing where motion 
is slow, and the strain great. 


is 





bolts, | 


In place of mounting both the fast | 


and the slow druins so that they both remain pe srmanently on the | 
engine, the apparatus may be so arranged that the fast running | 


drum may be removed, an id a slow running drum with its inter- 
mediate gear substituted therefor; this may be done by making the 
fixed studs or axes on which the two drums revolve so that they 


may be removed from the frame simply by taking out a key, or re- | 
| with the Severn Valley Railway, near Bridgenorth, and terminate 


moving some other such like fastening. W hen the fast running 
drum is required, it is fitted on its axis as shown, but the engine is 
not encumbered with the slow running drum and gear. W hen the 
slow running drum is to be used the other is taken off, and its axis 


receives the intermediate spur gear for the slow drum, which is then 


| 
| 





it is sl 


placed on its axis in the position in which own, This 
arrangement lessens the weight of the engine somewhat when it is 
arranged for use with the fast runving drum, but on the whole it is 
considered less convenient than the arrangement shows. 


NEW RAILWAYS. 

East Lonpon Ano Rornennirie.—It is proposed to purchase the 
Thames ‘Tunnel, and appropriate it to railway purposes, the line to 
be made from the Blackwall Railway, commencing about 50 yards 
on the west side of Christian-street, St. George’s-in-the-East, and 
terminating at Rotherhithe, in the Deptford Lower-road. All the 
public thoroughfares are to be crossed by means of iron girder 
bridges, and traffic facilities are to be afforded by the South-Eastern, 
L ondon and Brighton, and Blackwall Kailw ays to New Cross. The 
parliamentary estimate for constructing the line, iucluding the 
purchase of the Thames Tunnel, is £300,000, with power to borrow 
£95,000. 

Abert Station AND Mip-Lonpox.—This proposed subterranean 
railway is to commence on the east side of St. Martin’s-lane, the 
station being intended to occupy Bedfordbury, running thence, ‘at a 
depth below the surface of 40ft., under the poriahes of Westminster, 
St. George’s, Hanover- -square, St. James's, Brompton, Old Bromp- 
ton, Knightsbr idge, and Chelsea, into the West London Railway at 
St. Mary Abbotts, Kensington, with seven branch lines communi- 
cating with the Kensington station and North and South London 
Junction, Warwick-road, on Lord Kensington’s Park, the Fensing- 
ton Canal basin, the West London Extension, near Hammersmith, 
Fulham, and other points of the West London Railway. The esti- 
mated cost of the undertaking is £740,000, with powers to borrow 
an additional sum of £240,000. 

Evesnam anp Asucuurcu.—The works of this line are progress- 
ing rapidly. It will form a junction railway between the Midland 
line at Tewkesbury and the West Midland at Evesham, and by a 
junction with the Tewkesbury and Malvern line at Ashchurch will 
open anew route from Hereford and South Wales to Evesham and 
London. 

Evesnam AND Repprrea.—This proposed line is intended to join 
the Evesham and Ashchurch line at Evesham, and the Redditch 
branch of the Midland Railway at Redditch. 

CentraL Wares Exrension.—The amount of additional capital 
required by this company in their application to Parliament for 
their new extensions is £160,000, and to make working arrange- 
ments with the London and North-Western Railway. 

3uRTON-ON-TRENT AND Sovurn Lercestersuire. — The _parlia- 
mentary estimate for the proposed line from near Hinckley to the 











| Leicester and Burton line of the Midland Railway at Desford is 


£60,000. 

ItrracomBpe.—The committee appointed to ascertain the best route 
for a line from Ilfracombe to the North Devon Railway, near Barn- 
staple, have decided on the western route, vid raunston. 
posed line would be fifteen miles in length, and the estimated cost 
£150,000, or £10,000 a mile. The estimated traffic, at £600 per mile 
per annum, would be £9,000, and it appeared the London and 
South-Western Railway Company were disposed to subscribe £2,000 
a year out of the receipts of traffic passing over their line and 
the North Devon line to and from Ilfracombe towards making 
the dividend on the capital 4} per cent. per annum; 
and also to work the Ilfracombe line for 45 per cent. of the gross 
receipts. They would also agree to lease the line in perpetuity, 
when completed, on terms favourable to the shareholders, so as to 
secure them 4} per cent. upon their investment. The report of the 
committee was recently adopted at a meeting of the inhabitants of 
Ilfracombe. It was stated that the eastern route from Barnstaple to 
Ilfracombe, vid Bittadon, would be difficult in respect of gradients 
and curves, and would cost at least £230,000. 

WOLVERHAMPTON AND BripGenortH.—The parliamentary estimate 
for this proposed line is £150,000, It is to commence by a junction 





by a junction with the Grand Junction section of the London and | 


North-Western, near Wolverhampton. 
Nortu anp Souta Strarrorpsuire Junction.—The estimated cost | 
of this new line is £130,000. 
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Railway, car Rugeley, to the Potteries line of the North 
shire, near Uttoxeter, with branches to Colwich, and from Stowe to 
Abbott's Bromley. 

Focuaners AND GArwoutTa.—This new line is proposed to be 
constructed from the Fochabers station of the Inverness and Aber- 


deen Junction Railway to Garmouth, in the county of Elgin, at an 
estimated cost of £40,000. 
Tae Russtan Navy.—The Russian Government has resolved to 


follow the example of the other great maritime powers, and, like 
them, has commenced the development of an iron navy. In addi- 


tion to ordering the construction of several armour-plated vessels 
in this country, it has determined to build such steamers in the 
naval docky: ards of Russia. Messrs. C. Mitchell and Co., the ex- 
tensive shipbui lders of Neweastle-on-Tyne, have been entrusted 
with all the arrangements necessary to convert the Govern 
ment dockyard at St. Petersburg into an iron shipbuilding 
yard. Steam engines, punching, shearing, and other machines 
of the most modern construction have been sent out from 


Manchester and London. <A railway will traverse the dockyard and 
communicate with the workshops and building slips. Steam travel- 
ling cranes will be erected over the vessels while in course of con- 
struction, thus performing the es st amount of work by means of 
mechanical appliances. Messrs. (. Mitchell and Co.'s engi 
superintending the erection of the various constructions, which will 
very soon be in full operation, Messrs. Mitchell have also under- 
taken to build on the establishment some of the armour-plated war 
steamers required for the Russian navy, and have already sent to 
St. Petersburg many hundreds of tons of iron for this purpose. The 
workmen employed will be chiefly Russians. 

Merrorouiran Ramway.—On Saturday Colonel Yolland, the 
Government Inspector, again inspected this line, Mr. Fenton, the 
general manager, and Mr. Johnson, the resident engineer, Messi 

aing and James, of the Great Western Railway, and other officials 
were in attendance. The train, consisting of first and second-cla 
carriages, was drawn by one of the new engines. It started shortly 
alter twelve o'clock from the Bishop’s-road. station at Paddington, 
and proceeded along the up-line towards the City, stopping at each 
station for tho purpose of allowing Colonel Yolland to inspect 
the signals, telegraphic apparatus, &c., which had been al 
tered to meet the views of the inspector. With few exce p- 
tions, they worked tolerably well, and only required a little more 
attention to make them effective. Having completed the run to 
Farringdon-street station, where the signals were carefully ex 
amined, the train returned along the down-line to Paddington. 
During the journey the guard communicated several times with the 
engine-driver by means of a wheel fixed in the brake van, to which 
was attached a cord running along the sides of the carriages to a 
bell on the engine. The engine worked very well, emitting no 
smoke or steam in the tunnels. It is supposed that the line will be 
ready for public traffic on Monday next, the Sth of January. The 
passenger trains are to run every twenty minutes from 6 to 8 a.m. ; 
every fifteen minutes from 8 a.m. to 8 p.n.; and every twenty 
minutes from 8 p.m. to 12 p.m. 
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Goops Trarric on Ramways.—The movement of passengers 
and minerals on British railways last year has been noted in the 
Times, but it remains to take some account of the quantity of 


merchandise conveyed and the receipts derived from that 
It appears that the total extent of general goods carried 
in England and Wales in 1861 was 25,074,982 tons, yielding a re 

venue of £7,978,803; in Scotland, 4,108,938 tons, yielding 
£1,026 524; and in Ireland, 1,461,973 tons, yielding £417,978—pre- 
senting an aggregate for the three kingdoms of 30,638,893 tons, und 
£9,423,305. In 1860 the movement of general merchandise in Hing 

and and Wales was 24,541,075 tons, yielding £7,814 in Scot 

land, 264 tons, yielding £960,510; and in Ireland, 1,280,592 tons, 
yielding £383,154, presenting an aggregate for the three kingdoms of 
29,470,931 tons and £9,157,987. An increase was consequently 
established last year of 1,167,962 tons in the quantity of goods con- 
po od and of £265,318 in the receipts, but it appears that the 
average amount acquired per ton conveyed declined last year to 
bs. 14d., as compared with 6s. 2}d. in 1860, showing the effects of 
the competition encouraged by ‘the Le gislature " and developed by 


general 
source. 
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the superabundance of capital. The twelve great companies 
occupied the following positions last year in regard to this 
description of _ traffic ‘t—The Caledonian carried 736,783 ton 
of goods, producing £264,705; the Great astern carried 
1,396,142 tons, producing £480,026; the Great Northern carried 
,577,883 tons, producing £466,946 ; the Great Western and its allies 
carried 2,849,466 tons, producing £852,513; the Laneashire and 
Yorkshire carried 2,655,498 tons, oye £961,554; the London 


and North-Western carried 3,327,377 
the London and South Western carried 637,238 tons, protes ing 

£251,456; the London, Brighton, and South Coast carried 384,' 31 
tons, produci ing £141,477; the Manchester, Sheflield, and Lincoln- 


woducing £1,824,017; 

























shire carried 808,499 tons, producing £302,393; the Midland 
carried 3,075,597 tons, producing £947,041; the North-lastern 
carried 2,377,829 tons, producing £698,923; and the South- 
Eastern carried 583,233 tons, producing £238,159. Seve ral 
other lines also transported considerable quantities of goods last 
year. ‘Ibus the Bristol and Exeter carried 803,035 tons, pr os icin 

£92,417 ; the North Londen carried 436,385 tons, producing £.9 O10: : 
the North Staffordshire carried 560,320 tons, producing £154,457 ; 
the Stockton and Darlington carried 602,375 tons, producing 





£70,974; the Edinburgh and Glasgow carried 605,250 tous, produc- 
ing £116,108 ; the Glasgow and South- Western carried ; 320,104 tons, 
producing £115,638; the North British carried 650,302 tons, pro- 
ducing £155,930 ; the Scottish Central carried 416,560 tons, produc- 
ing £95,788; and the Great Southern and Western (irela ud) 


It will run from the Trent Valley | | carried 325,081 tons, producing £132,518. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


TURBINE WATER WHEELS. 


S1r,—We beg to submit a few remarks, having reference to the 
article ou Turbines, in your piper of Sth iust., and shall feel obliged 
by their insertivn in your next publication. 

I, regard to the angle formed by the extremity of the vanes, or 
buckets, with a tangent to the circumference of the wheel, you 
observe that, in outward-flow wheels, an angle of 20 deg. is 


adopted, and that one author prescribes 10 deg. ; and you add that, | 


in ‘'homson’s inward-flow wheel, the corresponding angle is from 
30 deg. to 45 dey., aud that, consequently, a considerable part of the 
power is lost. 

In reply to this we may state that the maximum angle which 
occurs in Professor Thomson's wheel, constructed according to the 
formule prepared by him, is less than 8) deg. and that in large 
wheels it will be little above 20 deg.; certainly the average does 
not exceed 25 deg. But you omit altogether a very important 
consideration, which materialiy affects the amount of work carried 
away in the water leaving the wheels, namely, that in the vortex 
the water and wheel, at the point of discharge, are moving with 
velocities grevtly below those whici they bave in the outward flow 
turbine. It is the excessively rapid motion of the wheel at the 
discharging ends of the vanes, or buckets, in outward flow tur- 
bines, that renders a very small angle necessary or advisable in 


them, in order that the water may be shot back quietly enough | 


without the communication of a very prejudicially great radial 
velocity to the water on its leaving the vanes. But, on the contrary, 
in the vortex, the wheel has so little rotatory velocity at the inner, 
or discharging, ends of the vanes, that the water does not require 
to be shot backwards rapidly; and while the radial component of 
its motion relatively to the wheel is small, the proper taugential 
component is also small, and thus a larger angle for the inner ends 
of the vanes is perfectly admissible and proper. There would be 
no difficulty in diminishing the angle in the vortex, if that adopted 
were vot as perfectly good as could be desired. ‘I'v make it smaller 
we would only require to increase somewhat the depth of the 
wheel at the inner ends of the vanes. 

The following is an example, in the simplest form, of the 
effect of this difference in the velocities at the points 
of discharge in the two wheels. ‘The velocity of the 
outer circumference of the Fourneyron turbine, where the water 
leaves the ends of the vanes, may be fairly taken for this compsrison 
as equal to that due to the whole fall, while the like velocity in the 
vortex will be that due to one-eighth of the fall (since the inner 
circumference where the water leaves, in the latter, revolves only at 
half the speed of the outer circumference, which, again, has the 
velocity due to half the fall). Practically the actual working velo- 
cities would be arranged somewhat less to allow for the practical 
effects of resistances of friction, &c.; but as the modification would 
be applied to both wheels, it is unuecessary to take it into account 

ere. 

If, then, we suppose an outward flow turbine in a fall of 20ft., 
and that its outer circuinference is runuing with the velocity men- 


tioned, = Vz x 62-2 X 2 = 35°87Kt. per second, and that the angle 
formed by the ends of the vanes with the tangent to the outer cir- 
cumference be the extremely small one of 10 deg.; also that the 
water is sent backwards, so that the tangential component of its 
motion (relatively to the wheel) be exactly equal to the velocity 
with which the wheel moves forward (theoretically the condition of 
maximum effect), then the absolute velocity of the water will be 

tan. a = 3o°d7 X tan. LU deg. = 63 per second, and the 


“= 0-621ft, With 
the vortex, the velocity forward of the wheel and backward of the 


water will be V 614 x 12°68ft. per second, and with the 
average angle of 25 deg., the velocity retained by the water 
= 12°68 X tan. 25 dey. = 5-912ft. per second, aud the loss of head 
corresponding = 0042ft. ‘Thus, taking the unusually small angle 
in the outward flow wheel, and the average one aciualiy used in 
the vortex, the amount of work carried away in the waer leaving 
the latter is less than in the former. Besides which we have, in 
the vortex, the advantage of a better formed orifice. 

Turning to Professor Rankine’s work or Prune Movers, and ap- 
plying bis formule for turbines to the supposed case, we find the 
results to differ ouly very slightly from those wh ch we have shown. 
Professor Rankine gives, in the above work, a table of angles which 
may be ured for various turbines with corresponding effect; for the 
outward-flow wheels the two lowest he meutions are Li} deg. aud 
18} dey., aud the angles Le assigus for the vortex, With the same 
loss iv the final velociues, are 36 deg. and 43 deg. respectively. 

In regard to the paragraph you quote (which is, though not quite 
accurately copied, from a notice by William ‘Thomsen, Professor of 
Natural Philosophy in the University of Glasgow, and uot the in- 
vento: of the vortex) we cannot see that it presents any difficulty. 
It points out the important fact that, in the turbinesof Four veyron aud 
Poucelet, the water has communicated to it a much bigher velocity 
than in the vortex, where the maximum is approximately that due 
to half the fall; whereas in tie Fourneyron wheel it necessarily at- 
tains the velocity due approximately to the whole fall, usetully 
applied, and in many examples of reaction wheels much highe: 
Velocities are imparted to it, As the losses from friction, &e., in- 
Crease as the square of the velocity, a reduction such as is effected 
in the vortex is of great importance. 

e will now refer briefly to the question of the efficiency ob- 
tained with the outward flow wheel, aud we give the following 
quotations from Weisvach aud Rutilmann, who have probably more 
completely examined the principles of the turbine than any other 
writers on the subject. 

Weisbach writes :— These recipients of water power are in many 
respects admirable machines; but to suppose that an efficiency 
= 0°85 to 1-90 1 as been obtained from them, arises from some mis- 
take.” After enumerating the various losses from friction, &c., 
which he estimates together to amouut to 24 per cent., he proceeds : 
— There remain only 76 per cent. of useful effect, and the -efure a 
turbine that gives an efticieucy of 0°73 may be considered as a very 
excellent oue. ‘he experiments of Morin, and other impart‘al per- 
ries give results as to efficiency as Ligh as 0:70, but never above 

As. 





loss of head corresponding thereto = 


2 


” 


Kuhlmann writes :— It is now fully admitted that Fourneyron 
deceived himself in supposing that these wheels economised 80 per 
ceut., aud more of the total available force. But the latest and fullest 
experience has shown that they economise certainly from 60 to 70 
per cent., when those precautions are taken which should be at- 
tended to in their formation.” 

De Lacolonge considers that, as leaving a margin for deterioration 
in the turbine after working some time, 65 per cent. may be pru 
dently taken, * notwithstanding,” as he says, * the results presented 
by some lightly made experiments showing figures of U'79, 0 80, and 
even more, aud the assurances of some inventors possessed of more 
imayination than information.” 

We might multiply such instances of the opinion of those best 
informed on the subject; but instead of this we will give the results 
obtained by various experimenters on the Continent, including 
Redtenbacher, Morin, Dieu, Vaugny, and others. The efticieucies 
for fifteen different wheels (ihe majority made by Fourneyron 
himself) are the following :—One gives less than 06 ‘ 
between 0-64 and 0-70; five between 0 70 and 0:75; one 0°77; and 
one 0:79. ‘Lhe correctness of the last appears to have been after- 
wards found to be doubtful by Morin, wno made the experiment. 
All these are given as maximum results, and the average for the 
fifteen turbines is 0-6: 9. 

Of experiments made in America there are published in detail, we 
believe, only those by Mr. Francis, at Lowell, and those by the 
engineer of the Fairmount Waterworks, Philadelphia. Of the 





> seven 





| former we may say that, from the apparent care and completeness 
with which they were carried out, it is probable that their results 
are not far from the truth. But they do not give an efficiency 
greatly exceeding the approximate calculation of Weisbach, although 
the wheel tested was of very large size, new, of good workmansuip, 
| and in a moderate fall, aud with its best speed experimentally 
ascertained ; in fact, with every condition in its favour, Yet the 
maximum efficiency obtained is 0°79375 ; and, by the way, there are 
in the same book experiments exactly similarly conducted on an 
inward-flow wheel, which gives a slightly higher result, namely, 
079753. Thus the highest efficiency shown by Mr. Francis is 
obtained from an inward flow wueel, which, we may add, is demon- 
strably inferior to the vortex. 

As to the Fairmount experiments, the apparatus employed for 
| ascertaiuing the fall, the quantity of water used, and the work done, 
are not such as to give trusiworthy results, especially in the short 
time allotted to each trial. Each experiment lasts from twenty to 
thirty seconds, during which a weight is raised to a height of 2oft. ; 
on the cord which lifts the weight are tied two pieces of tape, 
25ft. apart, and an observer notes the time at which the first 
passes a given point (the turbine having previously attained its 
proper speed), signals to an assistant to direct the water from the 
turbine into « measuring trough, and when the second tape passes, 
again signals for the water to be stopped, notes the time, and the 
experiment is complete. An error of one second in the time of ad- 
mission to, or stoppage of, the water froin the trough will alove make a 
difference of 4 to d per cent. iv the result. Although the most im- 
portant errors do not necessarily appear in the recorded results, yet 
even in these the almost coustaut variations of the quantity of 
water used, and of the time occupied, in repetitions of experiments, 
where they should be identical (because the weight raised, the 
height of lift, and the fall of water on the wheel are given as unal- 
tered throughout), abundantly prove the existence of error. Cer- 
tainly these experiments cannot be held as authoritative against the 
unanimous testimony of the numerous eminent scientific men who 
have, in Europe, investigated the question of efficiency by rigid 
trials, and also by the application of the general principles of hy- 
draulic science, WILLIAMSON BRoTHeRs. 

Canal Ironworks, Kendal, Dec. 24, 1862. 


_— 





8 
fe) 


INCLINES IN NAVIGABLE STREAMS, 

Sia,—Would your correspondent *R. M. G—e” kindly inform 
me how he proposes to get rid of the friction of the rope which 
must necessarily join the two proposed boats, aud which must (if 
of any length) sway in the water, thus producing (in proportion to 
its length) an amount of resistance which would altogether absorb 
the advantage gained by the extra friction of the propelling boat 
down stream, 

Should the writer not consider the total loss of his propelling 
power a@ suflicient reason to abandon his idea, if he would explain 
a satisfactory way in which he could arrange the necessary ropes, 
conducted in a winding stream, he would succeed in doing what few 
of his brother engineers would care to attempt. 

Apart from all this, taking into consideration his proposed dam 
machinery and other numerous details and contingencies, I cannot 
see even the least advantage, but altogether the reverse, in that 
important item—a pecuniary poiut of view. F, H——1 

December 3Uth, 1862, 





PADDLE FLOATS. 


Srmr,—I should feel much obliged if you will admit into your 
columns the following description of an entirely new form of paddle 
float : — 

Conceiving that some measure of grip is desirable, and also that 
a large portion of the float should be quietly submerged before it 
begins to act, f have adopted a species of plunging, from having a 
straight line next to the vessel anda curve extending outwards. 

Vhat is, taking the radius of the paddle wheel on which seven 
floats areto be used, and passing one ring round at its ceutre and 
another at its extremity (representing the ordiuary strengthening 
rings of a paddle wheel), L fill up one-eighth of the disc comprised 
between these rings with sheet iron, then at the outer semi-radius 
I bend the same sheet outwards aud backwards, bringing it round 
to the rear, trimming itsedges perpendicular to the aforesaid rings, 
extending the shape so formed to the proportion of d3ths of the 
semi-radius, and cutting it off in its rear, perpendicular to the rear 
line of the inver portion of the dise already described. 

The general form thus obtaincd resembles the inner and outer 
forms of the half hoof of acalf, and the float so formed enters th 
water without the least concussion. Its grip commences from the 
moment that the toe enters. Its action is from the tue to the heel in 
descending, so obtaining a measure of compression, and from the 
heel to the toe as the float leaves the water, while, as thus the broad 
open heel comes out first, and the dripping toe puiut ouly comes out 
last, all lift of water is avoided. 

Having perfected this form after thirty days’ boat experiments, the 
result obtained over the common wheel is 32 per cent. better speed 
when using seven floats agaiust twelve common rectangular fl sats. 

My slip was 22 per cent. as agaiust 16 made by the common 
wheel, and reducing the number of common flvats till each set of 
wheels had equal slip, the superiority remained to my wheel of 14 
per cent. in speed. 

In comparison with patent feathering wheels none are so simple 
in construction and work so smoothly, that I think they will be 
found cheaper and better (they will certainly be cheaper to con- 
struct and keep in order), since their submerged section of float is 
equal, and to that must be added the effect of the weight of water 
which they retain just so far as is useful aud no more. 

Where more than seven floats are used with a dip of one-seventh of 
the diameter of the wheel, which L consider to be the best dip, the floats 
interfere with each other's clean beat against unbroken water. Yet 
to avoid concussion with rectangular fluats moure than seven must 
be used in large vessels, unless resort is had to the shape, which I 
have herein endeavoured to explain. 

In conclusion, 1 can certainly add that parties constructing 
paddle wheels who do not wish to go to the expense of patent feather- 
ing wheels will find my patent as cheap to construct within a frac- 
tion as common wheels, and very much better. 

J. Scotr Paixuirs, 
2, 1862. 





10, College-crescent, N.W., London, Dec. 





EXPREss TRAINS, 


Srmm,—In reading my daily paper a short time ago, I came across 
a short paragrapp, stating that the directors of the Great Eastern 
Railway have just got some express eugines capable of running 
* seventy miles an hour on an emergency.” | presume, with a load, 
if not, the little paragraph need not have been published. 

The public are no doubt pleased to hear that the Great Eastern 
| Company are going to improve the speed of the trains formerly 
under the old Eastern Counties management; but who is going 
to sit down quietly in a train at Norwich, we will say, 
kuowing that if they are five or ten minutes late into any int 
me tiate station, the time is to be made up before arriving in London, 
if possible, by going seventy miles an hour whenever the driver sees 
an opportunity for attaining that speed? In my humble opinion the 
real secret of running fast trains is not in making up the time tables 
without regard to gradients, curves, junction stoppages, &c., and 
then leaving it to the engine-drivers to do the best they can, with 
puni hment to follow if they are before or behind time. The result 
of this is that between some stations they have to creep along to 








torn over at Great Eastern Railway speed for fear of a late arrival. 
If these few items were considered a little more by some of our 

railway managers, “seventy miles an hour on an emergency’ 

might not be necessary. For economy and safety, five-and-forty 

must be ample. HyMe 
December 24, 1862. 








| Government, 


} nearly completed at Sourabaya, Batavia, Duich Indies, 


avoid coming in too soon, while, perhaps, the next stage has to be | 


Inpran Tetecraras.—The Government of India has, it is said, 
resolved to construct an international telegraph of its own. The 
whole European system of lines is counected with Constantinople ; 
the whole Indian system terminates at Kurrachee, and it remain..to 
connect those two points. This will be effected by extending a ne 
from Constantinople to Bagdad, thence by the Arabian froutieT to 
Bushire, aud theuce through a submarine etble to Kurrachee. The 
contract for the cable has been given to Mr. Heuley, of North 
Woolwich; Sir Charles Bright and Mr. Latimer Ciark have been 
appointed electric engineers; and Colonel P+trick Stewart has been 
selected as general superintendent. {the cable is to be laid down 
next November, and the line, if possible, opened by the ist January, 
1364. The appoiutmeut of Colonel Stewart is almost a guarantee 
for the success of this experiment. Anexceedingiy young ofticr for 
his rank, he is notuvious iu India for personal daring, for unvarying 
success, and for a habit of getting kille In 1836 he accompanied 
Lord Clyde as Director-General of Telegraphs into Oude, and how- 
ever fast the Commander-in-Chief might march, by evening the 
electric telegraph, as Mr. Russell has testified, was ready in his tent 
to communicate with Calcutta. One day Lord Clyde received a 
message from the Viceroy, running thus:—“ Do not let Pat Stewart 
be killed. He cannot be replaced.” Raising his eyes, he saw the 
subject of the message sueaking out of camp, rifle in hand, asa 
volunteer on a particularly dangerous expedition, He was brought 
back. “ Confound you, sir,” said the chief; “what have you tu do 
there? If you're killed, sir, by George, Vil arrest you!” Once 
carried off by a tizer, once ripped up by a bear, ouce pronouuced 
dead of cholera, Colonel Stewart has seen more, done mure, and 
dared more than most men of twice his age, and has in Ludia the 
reputation of making a habit of success.—-Spectutor. 

TP HALLIUM.—On this new metal the Academy of Sciences has re- 
ceived asecond communication from M. Lamy, from which it ap- 
pears that if the discoverer, Mr. Crooke first discovered it tu be 
a non-metallic substance he was not far wrong. Atleast, M. Lamy 
finds it wanting inoue of the chief properties of metals, viz., the 
power of conducting electricity aud heat, siuce the effects of induc- 
tion developed in the metals are of but slight intensity when the 
circuit of the pole is successively closed and broken. ‘Yhallium and 
its compounds are diamagnetic; its density is enormous, being 
1862, or U5 more than lead ; its specific heat is 0'0325 ; its cuemical 
equivalent, 204. The aqueous sulutions of its salts are nut preci- 
pitated either by alkalies or alkaline carbonates, or by the yeliow aud 
red ferrocyanides of potash. But hydruchloric acid produces 
an all but insoluble white precipitate, which is a protochlo- 
ride; iodide of potassium, chloride of platinum, and chromate of 
potash yield yellow and insoluble precipitates. Zinc precipitates 
thallium from its solutions, especially from that of the sulphate, 
in brilliant laminz variously ramified. ‘Thallium combines wit 
oxygen in two different proportions. The protoxide is soluble in 
water, to which it imparts alkaline and caustic properties, It is 
yellow if hydrated, aud black in the contrary case. If heated in 
concentrated alcohol a part of it is dissolved aud a curious com- 
pound produced, called “thallic alcohol” by M. Lamy. It is a 
limpid oil, containing great refractive power and a caustic taste. 
Its density is 350. The black peroxide is obtained by burning 
thallium in oxygen; it is composed of one equivalent of the metal 
and three of oxygen; it is insoluble, and melts at a bright red 
heat, losing some of its oxygen. The carbonate of thallium is 
soluble in water, aud erystallises in long prismatic needles of a 
grayish yellow. The nitrate is the most soluble salt of this metal ; 
there are three chlorid:s and one sesquichloride, crystallisiug in 
fine yellow hexagonal plates; its density is 590. 

NAVAL AND OxpNance Marrers.—The committee appointed to 
test the merits of the Armstroug and Whitworth guns will consist 
of the fullowing officers: —Major-Geueral Rumley, Inspector-Geueral 
of Jufantry, President; Colonel Taylor, R A. Commandant of the 
School of Guunery; Major Youug, K.A., Director of Artillery 
Studies ; Colonel Simmons, C.B, REL; Captain Preedy, C.B.. K.N ; 
and Commander Singer, R.N., with Captain Dyer, K.A , secretary, 
Nearly eighteen mouths ago a recommendation was submitied to 
the War Deparimeut that guns on the plaus advocated by the French 
Cominauder R, E. Scott, RN., Mr. Lancaster, Mr. 
Bashley Britten, should be experimented upon, but the authorities 
at Uiat time saw no reason to depart from tue arrangemeuts which 
then existed, and declined to listeu to the suggestion; but now, 
in consequence of the unsettled state of the artillery ques- 
tion, it has been resulved to manufacture a gun upon each 
of the above-named principles with all convenient speed, 
so that the value of the different inventions may be 
ascertained, with #« view to the beuefit of the service. Will they 
include a Dahlgren ?—We understand that, by order of the War 
Department, six 110-pounders, on the Armstrong b:each-loading 
pituciple, are linmediately to be coustructed at the Royal Arsenal, 
Wovlwich, and in their mauutacture steel coils, prepared according 
to the method lately uoticed by us, are to be used.— Mr. Whitworth 
is busily engaged, we understand, at Southport, in carryiug out 
eXperiments With a view of periecting his gun, Which is w be 
tested against one of Sir William Armstrong’s of — similar 
weight, &© We are informed that the Adimiraliy have authurised 
him to send in a monthly account of his expenditure, so that 
it may be settled; aud they have also directed Captain lugle- 
field, of the Majestic, Coastguard ship at Liverpvol, to supply 
him with any number of seamen he may require to assist in the 
mauipulation of the artillery uuder trial—On Monday and ‘Tuesday 
there took place, in Porevester Creek, under the superintendence of 
Captain Hewlett, C.b., some most interesting experiments against a 
batch of armour plates supplied by the various manutacturers. ‘lhe 
results Were somewhat disappointing, as, from the damage inflicted 
by the shot, it would seem, speaking generally, that we have not 
made that progress in rolling and hammering which, from the 
capital and energy employed in the business, mighs naturally have 
been expected.—We believe that it is contemplated to commission, 
soon after the commeucement of the new year, one or two heavy 
frigates, formerly of the d0-gun class, but which, under the altered 
style of armament, will pow only mount thirty-nine guns. One of 
these will, in all probability, be despatched to the Pacific with a 
commodore of the second class, uuless, indeed, the repalrs of the 
Curagoa, which, according to report, are seriously impeding the pro- 
gress of the Royal Sovereign, are svon finished, When it is not un- 
likely she may be selected for the duty.—Army and Navy Gazette. 

Large Fioatinc Dock 1x Batavia.—(from our Correspondent.) 
— The consiruction of a very large floating duck is now (Sept. 17), 
the duck, 
which is entirely composed of plates of forged iron, weighs 1,000 
tons; its total jength is 250ft., and its breadth 7ft., aud it will 
receive ships of 3,000 tons burthen. Lt does not draw more than 2ft. 
of Water when empty, but when it contains a ship of lvuu tons 
burthen, it will draw dit. of water, and, with ashipot 1,5Uu tons, 6ft. 
Iwo powerful steam engines, Which put iu motion centrifugal pumps, 
throwing 40 to 50 tons of water per minute, secure the draimage of the 
duck, which is diviced intu twenty water-tight compartmeuts, each 
capable of being separately tilled or empued at pleasure. The ascen- 
sivnal power of the basin is such that in hour and a half it can 
lift up the large steamers Of the fleet of the Peaiusular aud Oriental 
Company, even when car rying engines and ¢ When it is tully 
submes ft. of water, The 
all the elements of 
itis divided traus- 
versely by iron beams placed at a distauce of Sft. from each other, 
and forming, with iron forged plates, rectangular tubes of immense 
strength, y of these tubes compuse the floor of the basin, and 
they can support, without breaking, a pressure of 2,400 tuns. This 
great work has been executed in Eugland from plans prepared by 
Mr. Thompson; and each of the pieces of iron brought together has 
been dealt with by itself with such precision that the operation of 
putting the whole together has been pursued with complete suc-ess. 
No less than 67,000 pieces of forged iron and 1,000,00U rivets have 
been forwarded from England in connection with the dock, which 
will be ready for working in December. SouraLaya will then offer 
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bottom of the dock is constructed so as to give 
svlidity possessed by tubular railway bridges. 
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facilities for docking great ships unequalled in auy other port in the 
Tudian seas. 





San. 2, 1863. 
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PRICES F.0O.B. NETT CASH AGAINST BILL | 
. = j s 4, ad «4, 
OF LADING. | 3 sths No.1 (Cashprompt .. .. 54 3perton.| Boulogne, Calais, Dunkirk,) 19 9 to 0 per ton 
s. 4. (= pate . IL month open ee .. 54 6 4 Dieppe,and Havre.. .. pe . 
No. 1 Gartsherrie oe 57 3 Glasgow | 2-5ths No.3 )2 a oo oc 0 OD ” Rouen se os +s oe os MOt00 ” 
» 1Calder .. ou. 9 se — . 3 ” co oe 5S O 4p JNANteS we oo oo oo of 1200000 
. = a stad . | Bordeaux ee oe oe of MOwWOO ” 
» 3 Coliness 1° ee 3 ” : , MANUFACTURED IRON. | Marseilles ue ee ee ee 2301000 Se 
» 1G.M.B se oe 0@ 5S 6 ° Bars—Govan, £7 5s. nett. |Geroa .. oe of «+ ef 200000 ” 
» 3 » oo «+ os © i” | 5 Blochairn, £7, less 4 per cent. |Trieste 1. s+ oe es 23 0100 0 * 
+» 1 Glengarnock .. .. 54 6 Ardrossan | Common, £6 15s. we — York 2+ ++ ee ov A =. : ” 
» 3 ” ee oe 04 0 % | » Drumpeller, £6 17s. 6d. ,, ‘a canes ** COASTWISE ” . 
» 1 Eglinton or Blair .. 53 6 ~ |» ” B. Best, £7 15s., less 4 per cent. | Liverpool,Runcorn, and Fleet- 40t000 
s @ -. 54 0 - St. Rollox nail rods, £7 15s., less 4 per cent. | wood,and Poulton .. .. ” 
» 1 Dalmellington .. «. 52 0 or Ayr | Plate and sheet, £9to £10 ,, 3 ,, \Chester and Saltney .. .. 561000 ” 
3 51 0 Rails, £6 10s, nett. English Channel se - 96000 ” 
* " ” ae, : ed Pipes, £1 15s. ,, jBellast oo 2 88 «7 46000 * 
» IL Forth... «. «- «- 54 0 Alloa Chairs, £3 10s. ,, Aberdeen, from east coast .. 400000 ,, 
s» i Kinniel ee .- «. 54 0 Bo'ness Hoops, £3 10s. ,, |Bristol Channel .. .. «. 60000 » 
saamaeni adeaGadieriniatiniDatiniadaenetntichianiinan a Cejas A, A _ ARSE Se ES atone 
SCOTCH PIG IRON TRADE. 
* ee a ue — ‘ eset : oY — 
1861. 1360. | 1859. 1858. 1857. 1855. 1854. 1853. 1852. 1851. 
Total foreign shipments «2 «+ se ee ee 26,870 230,000 | 254,245 | 238,125 | 294,232 2 244,320 | 283,903 | 318,020 | 224,370 192,610 
Total coastwise shpints, & pr rail to Engiand 318,130 337.000 | 312,755 | 319,875 | 233,768 247,680 | 301,096 316,980 | 210,530 | 260,090 
Total Shipments... ss +e ee oe oe 585.000 567,000 | 567,000 | 558,000 528,000 505,000 | 542,000 | 585,000 635,000 | 434,900 452,700 
Local censumption .. «2 «2 «2 os 350,000 350,000 343,000 | 275,000 312,000 325,000 310,000 | 306,000 300,000 | 245,100 242,300 
Total deliveries +. +s 2 ee ee ee oe 910,000 | 833,000 840,000 | 830,00 | 842,000 885,000 | 935,000 | 680,000 695,000 
Computed makes. «+ «+ oe «+ oe «+ 1080000 1,010000 990,000 960,000 | 980,000 910,000 | 820,000 | 822,000 775,000 | 710,000 | 770,000 | 775,000 
Stock, 3ist December 4. 42 2 oe ee 637,000 535,000 460,000 | 387,000 | 337,000 | 190,000 | 120,000 | 130,000 | 150,000 | 215,000 | 440,000 | 350,000 
Increase of stock ee se ee ee ee ee 192,000 75,000 73,000) 50,000} 147,000! 70,000 ail ain Satis abies $0,000 , 80,000 
Decrease Of SOCK 4. we oe ne ee mel whens iba saine eh ‘ 10,000 | 20,000! 80,c00 | 295,000] .... oes 
Average number of furnaces in blast .. .. 120 123 121 124 129 128 117, 117 116 lil 110 114 
- s. 4d. s €, e & a 4 s. d. s. a. s. a. s. ad. a & 8s. 4. s. 4. s. d. 
Hichest price .. os oc sc of oe ce | 57 h2 0 6l 6 59 0 60 0 83 6 sl 0 83 «6 92 3 | sl O 77 0 44 9 
Lowest Price a is 0 17 0 49 3 47 0 52 0 48 6 Oo 6 536 63 6 | 49 0 35 °6 37 «6 
AY TAGS PLCS +e oe oe oe oe ee oe 63 UO | 49 3 | 5B OG | FI 9 154 5 1 OO SB O72 CG 70 9 |79 8 | 6l 5 5 3 | 40 0 
Variation oe ee ee ee te ee ee ee 8 OG 5 6 | 12 3 | 12 0 |] 8 0 |/35 0 | 15 6 | 30 O | 28 9 | 32 0 | A 6 7 3 
® This includes 30,000 tons of Carron stock 


GLAasGow, 31st December, 1862. 
year just closing the Scotch iron 
prospects for the year could not 

The Staffordshire, Welsh, and 
same condition, and lower prices 
were taken for manufactured iron than had been accepted for nearly 
five years. While this depression was at its worst, an effort was 
made by the ironmasters iu Scotland to effect, by general arrange- 
ment, a reduction in the number of furnaces in blast, but, after 
numerous discussions, the attempt was finally abandoned. Such 
attempts are not very often likely to succeed trade which 
wrought at unremunerative prices speedily riglts itself, by the weak 
having to give way to the strong. : 

At the end of March it was difficult to see from what source an 
improvement could be expected. The American war wus operating 
most prejudicialiy on people's minds—no new industrial schemes 
could hope to be launched with succes: 
seemed imminent and inevitable. Quite suddenly, however, a new 
phase of affairs was entered upon. Few people would have looked 
to any events occurring in America, where the Morrill Tariff con- 
tinues to do its worst to exclude our iron, as likely to be beneficial 
to the trade, yet it happened that the first improv impulse same 





During the early months of the 
trade was extremely dull, and the 
have been more discouraging. 
Cleveland districts were in the 
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and further depression 




















from that quarter. ‘he naval action in which the Merrin 

committed such devastation in Hampton Roads amongst e 
Federal shipping was shown to have a most important  bear- 
ing on the iron trade. After that incident in March the iron 
trade in fact recovered its tone—its marked feature since 





then, not in Scotland merely, but in Yorkshire and Stuffordshire, 
has been the unprecedented demand for every description of iron 
for shipbuilding purposes, including armour plates for Government 
vessels and newly invented guns. In our circular of the 12th April 
we intimated the changed aspect of trade, and stated that the 
“ elasticity recently imparted, while it is calculated to create con- 
siderable and frequent fluctuations, will at the same time assuredly 
lead to a higher range of prices.” At the opening of the year the 
price was 49s. 6d., in April it was 49s., and from then till September 
it steadily rose to 57s. per ton, cash. 





No doubt much of this advance was owing to large speculative | 
purchases which were made by some wealthy Liverpovl houses, 
who bought a large quantity of warrants for iron in storekeepers’ | 


hands, which were floating ou and harassing the market. The im- 
mediate reason for these heavy purchases—which astonished the 
dealers in iron here—was a strong expectation that the American 
war was coming to a speedy close, or that at least recognition of 
the South would be accomplished; but in these points the specula- 
tion has been a failure. Much of this iron, probably 60,000 to 
80,UU0 tons, is still held Ly these parties, and, as it cannot be sold at 
a profit at present, we have no doubt they will continue to hold till 
their anticipatious are realised. . 


Although the buying was chiefly speculative, it liadan effect upon 
the trade itself which was Leneficial—more orders were given to rail 


and bar iron makers aud founders by railway companies and mev- 
chants, who saw the price advancing, and ‘a ‘ker demand was 
consequently produced for pig iron itself. Merchants thought it 
wise tu increase their stocks, and consumers pretty generally made 
contracts for forward delivery. . 

From September till now the speculative part of the pig iron trade 
has languished—occasionally, as warrants became scarce, fitful ad- 
vances were made and ruled for a short timo, but the decline has 
been gradual from 47s. to 54s. 3d.—-at which the market is now 
steady. 

The demand for shipbuilding iron has never abated: there never 
were so mauy ships being built on the Clyde, Mersey, and Thames, 
and so powerful an impetus has been given in this direction, and 
the preference for iron ships has now taken so firm a hold upon 
European Governments and the public, that we can only look for- 
ward to, and hope for, still greater activity in this branch of the 
trade. There have been built on the Clyde iz8 vessels of 72,000 tons, 
against 86 vessels of 63,000 tons in 1861, ‘bere are at present 
building 86 vessels of 87,00 tons, ayainst 35 vessels whose tonnaze 
Was computed at 30,000 tons, at the end of last year. 

The most noticeable feature in the statistics w 
above is, the increase in the stock of 102,000 ton 















hich we have given 
terarding this 











we would simply say that, however healthy the t may be, so 
long as the production is so much in excess of demand, the 
makers are duing their best to prevent their gett higher prices. 





While the price continues so low as it has done for nearly five 
years the public are being benefitted, while some, at least, of the 
makers are not making profits, 

The shipments are the most inte 
statistics— 

France took 77,000 tons, 
Portugal tovk 11,000 tons, against 10.000 tons in 1 3 Cie 
and Holland, 104,000 tons, against 96,000 tons in 1861. W 
United States ouly took 20,000 tons, against 34,000 tons in 1861 
77,000 consin 1s60; and | 


o.* 


resting portion of this year's 


gainst 62,C09 tons in 1 









, and 
taly only took 2u,00U tons, against 23,000 


tons in 1861, aud 15,000 tons in La6u, 

Prosperous as the trade has unquestionably been during the past 
year, 1t has uudvouLtedly suffered immensely from the calamitous 
tne We have little hesitation in 
that this is one of the things which cannot | 


war still unhappily ragiug in America. 
hazarding the assertion, 





, but it is variously estimated up to 75,000. 


go on much longer, and we confidently look for a settlement during 
next year. We see no reason why the trade should be any worse 
without this, but with it we should be able to look for a far more 
favourable state of ih Everything points to an increasing 
demand for iron in every industrial undertaking, and its place k 
becoming yearly more prominent. At the present price we believe 
pig iron to be worthy of the best attention, both of those who wish 
to buy for consumption, and of those who regard the article as an 
investment. Snaw, Tuomsox, AND Mvore. 


ngs. 





LOCOMOTIVE EXPENSES OF BRITISH RAIL- 
WAYS. 

We have been at some pains at analysing the relative locomotive 
expenses of the twelve p:incipal railways of Great Britain, viz., the 
London and North-Western, the Great Western, the North-Eastern, 
the Midland, the Lancashire and Yorkshire, the Great Northern, the 
Great Eastern, the London, Brighton, and South Coast, the South- 
Eastern, the London and South-Western, the Caledonian and the 
Manchester, Sheffield, and Lincolnshire. By these systems are im- 
plied all branch lines, Ge, worked in connection with them. We 
have arrived at the following results, so far as 1861 is concerned, 
the figures for the year just closed not being available at present :-— 
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run, 

Allowance must be made, of course, for the greater relative 
difliculties experienced by some companies in obtaining combus- 
tible, &c., aud the proportion of goods and passenger train mileage 
must a taken into account. The London and North-Western 
mileage rate, however, seems too high, all things considered. It 
should be observed that the return for the Great Western comprises 
the West Midland, but not the South Wales, as the latter urder- 
taking, although virtually merged in the Great Western, unfortunately 
mixed up the outlay incurred in the repair of carriages and trucks 
with the locomotive expenses, at any rate in the return from which 
our table is compiled. 


lso be 











CuarinG Cross Raitway.—The entire space intended for the great 
western central terminus of this line, Letween Villiers-street and 
Craven-street, Strand, is now, with the exception of a few remain- 
ing houses, completely cleared, and operations have been com- 
menced by the contractors for laying duwn the foundations. The 
great iron girder bridge over the Thames is nearly completed, to- 
gether with the land arches of the viaducts on both sides of the river. 





LOCOMOTIVE POWER. 


Mr. Drxow, chief engineer of the Stockton and Darlington Rail- 
way, has furnished us with the following particulars of the locomo- 
tive trials reported by him in a letter to Tue Encrneen, published 
in October, 

Experiment at Ormesby.—Steam was cut off with reversing lever 
in full gear, piston forward, at 74°62, and piston backward at 78°74 
per cent. of stroke. With reversing lever, second notch from centre, 
piston forward, 48°78, and piston backward, at 5464 per cent. of 
stroke, 

Experiment at Bowes.—Steam was cut off with reversing lever in 
first notch from centre, piston forward, at 35°72, and piston back- 
ward at 39°84 per cent. of stroke. With reversing lever in second 
notch from centre, piston forward, at 48°78, and piston backward at 
54°64 per cent. of stroke, the stroke being 24in. 

It must, however, be understood that the steam action, including 
the expansion, is only carried to about 22}in. and 23in., with the 
reversing lever in full gear, the former beiag the forward and the 
latter the backward stroke of piston, and lsin. and 1¥in, with 
the lever in first notch from the centre; 20in. and 2lin. with the 
lever in second notch from the centre; 18 and 20 being piston 
forward or towards the buffer beam; 19 and 21 being piston back- 
ward, or towards the crank axle. At these points the steam com- 
mences its escape to the atmosphere, and its pressure upon the 
piston, afterwards to the end of the stroke, is only equal to its 
power to force itself into the air. 

There are two other actions developed by the slide valve :—I1st. 


| Compression of steam or air left in the cylinder, on the opposite 


side of the piston, after the piston has passed a puint nearly corre- 
sponding to that where the steam commences to escape or exhaust ; 
2nd. The admission of steam from the boiler, against the piston, 
before it has completed the stroke. 

The cut-off and expansion of steam is carried out to its uttermost 
limits in the Cornish engines. 


New Gas Company at Newcastis.— The bill of a proposed 
new gas company for Newcastle and Gateshead has been printed. 
The un lertwking is to be called the “Newcastle and Gates- 
head Lquitable Gas Consumers’ Company,” aud the capital is 
proposed to be £150,000 divided into 30,000 shares of £5 
each. The works are to be erected, if the formation of the 


| company is sanctioned, on a piece of land between the Scotswood- 


road and the ‘l'yne, opposite the mouth of the Derwent. The land 
belongs to the trustees of the late Mr. Joseph Crawhall, and imme- 
diately adjoius the fire-brick works of Messrs. ‘Thompson and Scott. 
It has been raised above high water mark by a large portion of the 
rubbish recently dredged from the river being laid upon it by the 
‘Tyne Commissioners. The price proposed tu be charged for the gas 
isds. Ud. per 1,000 cubic feet. 1t renainsto be seen whether all these 
fine promises and schemes will be practically realised. 

CenrairuGaAL Pumps.—The following letter has been addressed to 
the Admiralty. As Mr. Coiburn’s report is nearly the same as that 
published on the Sth ult. in Tue ENGINEER, We may observe that 
circumstances have transpired which render it proper that the letter 
should appear in our columns:—* My Lords,—'Trials of the large 
centruugal pumps in the Jate International Exhibition were made 
early in November last by myseif and by Mr, D. K. Clark. Mr, 
Clark has stated that “he acted for the Admiralvy in the matter,” and 
he has pronounced my report upon the trials to be erroneous, I 
deem itus much my duty as just to myself to state to your lordships 
that if Mr. Clark has made any report upon the trials in question, 
materially at variance with my Own report (a copy ot which has 
been laid before Colonel Greene, one of your lordships’ officers), then 
such report by Mr. Clark is erroneous, and | hereby protest against 
its conclusions. I hold myself ready, on the productiun of such 
report by Mr. Clark, to point out the errors it may contain.—I am, 
my lords, your lordships' obedient, humble servent, Zeran COLBURN, 
76, Gower-street, Bedtord-»quare, December 29th, 1862.” 


Latest Novetty.—The New York papers boast of an invention 
which will destroy iron-clads, the most impreguable of them being 
as unprotected aguinst it as a wooden vessel agaiust a 500 1b. ball. 
The mwventor is an engineer in the pay of tue Government, has 
been in the Naval Engineer corps for years, aud while attached to 
the man-of-war Kearsarge, in the Mediterranean, conceived the idea 
which is to revolutionise even the latest modes of naval warfare, 
The gentleman alluded to was recalled from the Mediterranean, and 
arrived some weeks ago. He visited the Navy department, and laid 
before a somewhat incredulous board the uature of his extraordinary 
plan. His scheme is to get a fair and impartial trial, and an iron- 
clad man-of-war now in course of eonstructiou has been turned over 
to him that he may have his machine fixed to his satisfaction. The 
inventor is First Assistant-Kugineer James W. Whittaker, of New 
Jersey. He entered the navy in 1807, and made his first cruise in 
the steam corvette Brooklyn in 1839. He is considered a clever pro- 
fessional man by his compeers, some of whom, however, doubt the 
value bis invention, which is said to be a torpedo. 


New Move or Workine Hypravie Presses.—Mr, Alexander 
Samuelson, of Messrs. Samuelson and Co., of Hull, bas patented 
an improved mode for constructing and working hydraulic presses. 
The invention is for a peculiar construction and arrangement of 
accumulating apparatus to be used in combination with hydrostatic 
presses for crushing seeds, nuts, or other fatty substances, and con- 
sists essentially in the adaptation to such presses of ap accumulator 
so arranged that one weight produces two distinct pressures, one 
considerably greater (by preference about nine times greater) than 
the other. ‘his is effected in the following manner:—-There is a 
lower cylinder containing oil, water, or other liquid; in this cylinder 
a ram is fitted in the usual manner. Above this ram, and forming 
a continuation of it, isan upper ram about one-third the diameter 
of the lower one; this smailer ram is inserted into an inverted 
cylinder also containing oil, water, or other liquid, and which 
cylinder is embedded in and forms part of the weight or load. 
There is no communication between the two cylinders, each being 
charged by its own pump or pumps through proper pipes, these 
pipes also communicating with the stop boxes attached to the 
pre A stop box may be fitted to each press, or one stop box 
may communicate with and actuate several presses. Each stop box 
is fitted with three ordinary cone valves, viz., one communicating 
with the low-pressure cylinder of the accumulator, one with 
the high pressure, avd the third to discharge the presses. The 
spindles of these valves have rather coarse pitched threads upon 
them working through the packing glands as nuts, and above these 
threads, on the tops of the spindles, are cams actuated so as to open 
and shut the valves by a central cam and handle, and so arranged 
that by one revolution of this central cam all the valves are succes- 
sively opened and shut as required in the operation of oil express- 
ing; thus when a press, or several presses in connection, have been 
filled with the said bags (the stop box during that operation being 
open to the discharge) the handle is moved through one-third of its 
revolution, by which the discharge is closed, and low-pressure 
opened. When the press ram or rams have been raised the height 
due to their pressure, the handle is moved through another third of 
its revolution, thus closing the low and opening the high pressure. 
At this the press or presses remain till the oil is completely ex- 
pressed, when by moving the handle through the remaining third 
of its revolution, the high-pressure valve is closed and the 
discharge valve opened, thus relieving the presses, the rams of 
which immediately descend. In these three operations with the stop 
box handle the closing of the one valve takes place an instant before 
the opening of the other, and the movement can only be made in 
the proper direction. The discharge oil, water, or other liquid from 
the press cylinders is returned into the pump cistern in the usual 
manner, and is again available for being forced back into the 
accumulator. 
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Tis machine, designed by Messrs. Jolin Yule and Co., of th 
Hutchesontown Engine Works, Glasgow, is intended for boiler niaking 
and rivetting ships’ beams and railway girders, cheapness of con- 


struction coupled with efliciency being the chief object in its design. 

Fig. 1 is a side elevation, and Fig. 2 an end elevation. A, A, A, 
Fig. 1, two standards cast in one piece, the lower part being in the 
ground is shown by the dotted lines; the whole is in the form of a 
boilermaker’s “ bear,” 
purpose of fastening it to the foundation, which may be of timber. 
The standard for the gearing has bosses C, C, Fig. 2, cast upon it 
for the first and second motion shafts. 
is adisengaging clutch D for throwing the machine out of gear, 
which is done at every rivet. 

The main shaft £ has an eccentric motion, with a throw of 
for pushing forward the rivet die G; H is the fly-wheel ; 
and loose driving pulleys. 

The machine may be made to go at any speed, but from ten to 
fifteen strokes per minute are preferred. ‘It has been in use by 

essrs. Yule and Co. for three years at boiler-making, and has from 
the first made good work ; it has also been in use for a considerable 
time in other places rivetting railway and ships’ beams. 

To show what the machine is capable of we give the following 
description of an air vessel rivetted by it, and made without a man 
hole :— 

The vessel was 20ft. long by 3ft. Gin. diameter, having spherical 
ends, plates \®:ths thick and double rivetted, pitch of rivets 2in., 
diameter of rivets § and jth of an inch. The ends were made in 
three plates, one centre p slate going from side to side, each end of the 
plate being equal to } of the circumference of the shell, and a wing 
plate on each side of it. 

The side plates were all punched, fitted, and rivetted complete, 
except one; the whole was then thoroughly caulke : inside and out, 
and a hole served for holding on the rivets on the last wing plate ; 
this plate, of course, could only be caulked ~~ the outside. The 
vessel was then proved with water pressure to 4251b. on the square 
inch, when all the rivets and joints were Rome to be perfectly 
tight. We may mention that there were a few leaks both in the 
rivets and in the joints, but these were all made tight with the 
pressure on and as it rose. 


sin, 
fast 
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Bourne ON THE SteAM ENGine.—A valued correspondent writes to 
say that he has discovered eleven errors in 240 lines of the tables of 
squares, cubes, &c., in the last edition of Mr. Bourne’s book. 

Fat or A Raitway Viapect.—On Wednesday morning an alarm- 
ing accident happened near the Clapham station of the Metropolitan 
Extension of the London, Chatham, and Dover Railway. It will be 
remembered that a part of this line was opened a short time back, 
connecting the Victoria and the Elephant and Castle stations. The 
second station on the line is that at Clapham. At a distance of 
about 200 yards the line crosses the ( ‘lap Jham-road and the Bedford- 
road by means of iron girder brir Between these two bridges 
was a viaduct, consisting of nine arc hes of massive brickwork, stand- 
ing ina field. All the structure appeared to be ‘quite safe up totheeven- 
ing of Tuesday, when there were slight indications in the para- 
pet of a subsidence of one of the centre piers. The officials of the 
company Were at once apprised of the fact, and every precaution 
was taken for the safety of the public. On Wednesday morning, at 
about half-past six o'clock, the men on watch found that the pier 
began to sink rapidly. Before long it sank upwards of 4ft. into the 
earth, carried with it the next pier, and, as a matter of course, the 

centre arch and portions of the arches on each side. Notwithstand- 
ing this great sinking, and the manner in which a large portion 
of the brickwork had become broken up, the “ road” ‘(the rails) 
did not give way for some time. Information was at once sent up 
to the Victoria terminus, from which a train was to leave 
at 7.25, and the booking beyond ( ‘Japham was stopped. There 
is not the slightest appearance of defect in the brickwork, and the 
foundations were laid on the solid gravel; and there is no knowledge 
of any old sewer existing in the vicinity. The conclusion is that 
there is a peat bottom at some depth below the gravel on which the 
foundations rested. Men were employed all day in taking down the 
damaged arches, and when the brickwork is removed the exact cause 
will, no doubt, become apparent. ‘The traffic round the whole circle 
from Victoria station to the Elephant and Castle will be suspended 
for about three weeks. The traffic from Victoria station to Clapham 
was carried on all day, and will be continued, and the company have 
arranged that a sufficient number of carriages and engines shall be 
removed to the other side, in order that the traffic shall be resumed 
from the Elephant and Castle to Brixton station Sunday morning 
next. 








having a large flange B cast upon it for the | 


On the second shaft there | 








| 


' or tackle, &e. 


RIVETTING 


4) 


We give a few particulars of a new 
engine which was delivere vd by Bray’s Traction Engine Company at 
Woolwich Dockyard on Monday last. It is the one exhibited by 
the company in the International Exhibition, where it was awarded 
two prize medals in Classes VII{. and IX. A series of trials were 
commenced with it on Tuesday, in the presence of Commodore Si 
F. Nicolson, the master’s attendant and shipwright, Mr. Trickett, 
chief engineer, and other officials of the yard. One of the boilers for 
the “ Caledonia,” 








weighing 28 tons, was placed on a truck and 
attached to the engine, which it drew about the yard with the 
greatest ease. The engine then went to the foundry, where a load 
consisting of a plate weighing 16 tons 18 cwt. was drawn by it to 


the factory travelling crane, when two other plates were put on the | 


truck, each weighing about 8 tons, bringing up the load to over 
30 tons. With this the engine went several times round the yard, 
turning the sharpest corners without any difficulty with only one 
driving wheel in gear. The engine was then uncoupled, and ran up 
and down the yard without any load being attached. The speed 
attained was ten miles an hour. It was tried over the rough 
paving, the soft ground and the trams answering equally well on 
each. The day’s proceedings were wound up by its taking an old 
boiler weighing 22 tons from the foundry yard to the old iron yard. 
On Wednesday the engine commenced by ‘lien a load of about 20 
tons of loam plates from the foundry to the iron yard. It had to take 
this load in and out and around the various iron stocks, &c., in 
the yard, and this it did without any difficulty whatever. 
It returned to the factory, and the sheer legs were fitted up when the 
engine lifted the screw propeller of H.M.S. Racer, which it took to 
the weigh-bridge, when the weight was ascertained to be 2 tons 1 
ewt. 2 qrs., and then brought back again. It then went to the 





armour plate shed, and drove, by means of the drum fitted for 
transmitting power, the hydraulic pumps used for working the press 
for bending the 5in. armour plates for = “ Caledonia,” some of 
which were bent to the required extent by the power transmitted 
by the engine. Yesterday the experiments were to be continued 
and the engine was to be tried as a steam _ fire engine. 
The following 
cylinders, Zin. ; length of stroke, 10in.; working pressure of steam, 
120 Ib. ; gearing, 21 to 1 slow speed, and 7 to 1 quick speed ; weight 
of engine, complete, with fuel and water, 12 tons liewt. It is fitted 
with link motion and reversing gear, feed and tank (hot 
and cold water) pumps—the latter being a double-action 5- 
inch bore, worked direct from the piston through the bottom 
of the cylinder—Giffard’s Injector, sheer legs and barrels for 
hoisting, a drum for driving machine 
The wheels and steering gear and general arrange- 
engine are on the company’s patent principle, the 
effected by means of a worm working in the 
The driving wheels have inner and outer bearings, 








ment of the ¢ 
steering being 
segmental rack. 
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are afew particulars of the engine :-—Diame ter of | 


'y, a@ winch-end for a fall rope | 
| except the period when early in the year 


and the engine is mounted on inner aud outer springs on cach side 


of the driving wheels, while the fore carriage is also mounted on 
a strong stecl spring. The gearing is throughout of the best 
malleable cast iron, and the driving wheels are of wrought iron. 
The machinery is cased in by alight iron casting, which at the end 
is formed into bunkers, wherein can be carried about 12 ewt. of 
fuel, while the tanks contain about 400 gallons of water. The 
engines and all the machinery are attached to a framing quite in- 
dependent of the boiler, which is of the horizontal tubular de- 
scription, made throughout of the best Low Moor iron. 

Tue Iron Traps or tHe WoLverHawptToN District. —(Fromour Cor- 
respondent. )—U pon taking a retrospective view of the iron trade of this 
district during the past year we find that, though activity has not been 
a prominent characteristic, yet, comparing December with Januar Vv,a 
favourable contrast is presented to the first month of the year by 
the last. ‘The improvement has not, however, throughout the entire 
period been gradual and progressive. If the state of the demand for 
the first few months be recalled, it will be found that the orders 
during that time were by no means numerous; and a_ proof 


of this assertion is seen in the solitary change in the official | 
list prices in March last, when a reduction of 10s. per 
ton was declared in the price of hoops. Midsummer arrived, 


and then was felt the first spur which, progressively exerted during 
the following montlis, resulted in the present comparative ly favour- 
able aspect of the trade. Iron for the construction of the ships began 
at Midsummer to be more extensively in demand, and the increased 
wants of America gave a slight impetus (which afterwards in- 
creased) to the exports to that country. These, however, have not 
been the only sources of improvement. The increased manufacture 
of galvanised sheets has exercised an appreciable influence upon 
the production of sheet iron, and the requirements for girders 


and bridges has occasioned a large consumption of plates and irons. 
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The official price of £7 for bars has remaincd unaltered from July 
1861, and, even assuming that the oflicial list has been ri 
adhered to, this fact is sufficient proof of the low condition of prices. 
But such rigid adherence has not been maintained during the early 
part of the year, and iron of no despicable quality could be bought 
at no less than lds. below the recognised standard; in an extended 
sense this is, however, no longer true. Turning a glance to 1859, 
and comparing past with present, a gradual reduction in the price of 
iron is at once apparent. In January of that year bars were reduced 
from £9 tu £8, and by two successive reductions of 10s.eachin August, 
1>60, and July, 1861, the present standard has been reached. Ex- 
tending our retrospect, as regards pig iron, to a less recent period, 
we find that in 1854 large purchases of best native all-mined hot 
blast pigs were made atan average of £5 10s. per ton; in 1855, when 
a considerable depression was felt, the price was £3 3s.; in 1856, the 
average was £4 6s. 10d.; in 1857, £41s. 8d.; in 1858 and 1859, 
£3 12s. 6d.; in 1860, £3 10s.; in 1861, £3 5s. 6d.; and during the 
past year, £3 3s.—thus show ing upon eight years a nett decrease of 
£2 7s. <A reason for this general disparity ‘of the prices of pigs is 
sought in the growing proportions and importance of the manufac- 
tured iron on the banks of the Lees and in the Cumberland district, 
where hematite is the principal description of ore obtained. But 
this alone would not have occasioned the decrease noticed ; and the 
remaining reason will be found in the absence of anything like a 
proportionate increase in the demand for iron. The above 
statement respecting the general state of the iron trade during 
the past year applies with equal or greater force to the con- 
dition of the hardware trades during the same period. Dulness, 
varied at brief intervals by a flickering improvement, has 
been the leading feature. An inspection of the pauper returns of 
the district would, however, reveal the fact that though considerably 
below the average, yet the trade has been sound, and destitute of 
any unhealtby or delusive briskness. The trade with France is now 
beginning to assume a definite shape. From the time when the 
commercial treaty came into partial operation until the com- 
mencement of the past year, nearly all the transactions were 
of an experimental nature; but now that we are beginning 
to learn what are the wants of the French people, and 
now that they are becoming more acquainted with the nature 
and character of the hardware goods that we are able to supply to 
them, the Freuch trade is assuming encouraging proportions— pro- 
= that will be increased by tiie Permanent Industrial 
Exposition in Paris, of which our manufacturers are wisely availing 
themselves for exhibiting samples of their goods. The irade with 
Italy generally has been gradually increasing all the year, if we 
large exports were 
made vid Marseilles for the purpose of scattering the English hard- 
wares as samples throughout the whole of that improving country. 
Of the other continental nations, Spain has been a more valuable 
customer in 1862 than during 1861. Russia, too, has consumed 
more largely in the latter than in theearlier year. India is exhibiting 
a slow but gradual return to the activity of demand which was dis- 
played before the outbreak of the rebe Nlion. China is rapidly rising 
into importance, and will soon become a very excellent customer. 
As compared with 1861 a much larger trade has been done with 
that distant empire in hardwares in ‘the past_year. To the States 
of America the falling off has been quite 5U per cent. since the 
commencement of the war in that country, and this circumstance 
will occasjon a slight reduction in the total of the exports of the 
year, for Northern America had long been one of England’s best 
customers for iron and hardwares. ‘lhe unnecessarily heavy ship- 
ments to South America and to Australia and New Zealand have 
interfered with the trade to those vaiuable markets for English 
hardwares in the past year; but in all these parts of the world the 
prospects are now improving ina marked degree, the quantity of 
goods sent out by the last two or three mails being larger than for 
some time before. 

Borer Expiosiox.—At an inquest on the bodies of three boys 
killed at Rising Bridge near Haslingden, Mr. L. E, Fletcher, 
engineer to the Prevention of Steam Boiler Explosions Association, 
said the cause of the explosion was corrosion of the plates. Inu one 
part they were as thin as a sixpence. No one could sweep the flues 
without discovering the corrosion which had been going on for two 
years. If the engine tenter had done his duty, he could not have 
failed to have detected it. He was sure that the accident could have 
been prevented by inspection. Thomas Parker, the manager, said 
that the flues were swept out last August. Nicholas Story, the 
engineer, said that he cleaned the flues out in March last. He saw 
no signs of corrosion, nor did he notice any signs of dampness in 
the flue dust. Other witnesses having been examined, the jury, 
after a short consultation, returneda verdict of “ Accidental death.” 
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TO CORRESPONDENTS. 


Nottce.—A SpeciaAL EDITION oF THE ENGINEER is 
published for’ FoREIGN CircuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 





*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

J. T.— Thanks. 

W. B. (Belhaven).—Received. 

J. M. (Governors).— Thanks. 

R. B. 8.—Templeton’s work is a useful one, but not correct in every point. 

P. S—We presume any maker of tile machines would undertake such an 


order. 

U. V. W.—We will look into the subject, and, perhaps, prepare an article 
upon t. 

G. W. (Bromley-street).—Something very much like your plan has been befor 
proposed, 

R. A. M.—We believe the Patent Coinmission will give the 
attention 

J.N. (Bray).—We must decline to publish your letters when they have already 
appeared in other papers. 

B. an S. (Birmingham).—Tke odoieter is made and sold by most makers of 
philosophical instruments. 7 

W. J.—There is no restriction, other than that imposed by good taste, on the 
assumptoon of the initials **C. B.” 

W. F. (Paignton).— Your nole was quite unnecessary, although we do not the 
less appreciate the spirit which dictated it. 

W. B. &. (Rothsay).— We do not see why there should be any difference. 
can easily try and see. Pray let us know the result. 

B. E. (tredegar)—You are right. With 15 tons on a Zin. round bar the 
strain is nearly 34 tons per square inch. 

W. M. AND CO.—Thanks. Mr. Cowper has also dropped us a note on the same 
subject. We shall probably publish his specisication when it is completed. 

H. W. (Boston).— Yes, s:veral patents have been taken for such safety valves, 
but they have inostly expired, and you are sree to use a differential valve of 
that construction, 

J. F. (Braintree).—Except in increasing the speed, and except the strain due 
to the vibration, dc., of the weight, the strain ou the rope would be no greater 
when raising the weight than when supporting it at rest. 

W. B—You are iv error in supposing that ninety-nine boiler explosions out of 
a@ hundred, or even two out of three, occur through want of water. If the 
plates once gave way above the water line the explosion would be as severe 
with plenty of water as with very little. 

L. C.—Colonel Gowen was in London « short time ago. You could obtain his 
address at the Anerican legation, or the Americsn consulate. No deseription, 
ae believe, has been published of the means employed to raise the ships sunk 
in the hurbour of Sebastopol. 


mutter their best 
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STEAM ENGINE INDICATORS, 
(To the Editor of The Engineer.) 

Str,—In your last week’s notice to correspondents you stated that the 
price of Hopkinson’s Steam Engine Indicator was five guineas, whereas it 
should have been four guineas, with the book (fourth edition). ** The Steam 
Engine Explained,” twelve shillings and sixpence extra. 

Hudderstield. Horkinson and Co, 





FRICTION COUPLINGS. 
(To the Editor of The Engineer.) 

§ir,—Can you, or any of your readers, kindly give me a good practical 
formula for determining the dimensions of a conical friction coupling 
sufficient to transmit the power of a shaft which is driven by a moderately 
tight belt, 3in. wide, on a 30in. turned pulley, at about 200 revolutions per 
minute? It would be necessary to start or disengage the couplings easily, 
while the shaft is running. 

Would a metal cone working in hollow cone of wooden segment built 
with grain placed radially give materially better results than two metal 
surfaces? J. K. 

December 23, 1862. 
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1863. 

ONE year ago we were making every preparation for 
what was likely to be a calamitous war. The whole nation, 
too, was then in mourning for the loss of a great and good 
Prince to whom England owed much. Amid our sorrow 
and anxiety we had also additional cause for apprehension 
for the condition of our manufacturing interests. War, 
however, was happily averted, and the gloom which 
followed our great bereavement at length passed away. 
Our manufactures have, it is now hoped, and, indeed, 
believed, gone through the worst, and we have already 
found fresh sources for the supply of cotton and fresh 
markets for our goods. Our national balance sheet for 
the year shows a not unsatisfactory state of affairs, and 
the prospect of a vast, if not interminable increase 
of our armaments having greatly diminished, we may 
reasonably hope to greatly curtail our expenses in that 
respect. There is, in other words, a greater sense of 
security than was felt a year ago, and it is but natural, 


therefore, that there should be a better disposition to em- | 


bark in commercial undertakings both at home and abroad. 
The approaching marriage of the Prince of Wales is likely 
also to have the happiest influence on extensive branches of 
trade, and thus, indirectly, upon the material interests of the 
whole country. 

Under all these circumstances we may look for the 
initiation of many works of magnitude and public im- 
portance, and for the active prosecution of those already 
in progress. In building houses, shops, markets, and 
factories, in making railways, harbours, docks, highways, 
and bridges, in water and gas supply, drainage and the 
reclamation of land, in mining, shipbuilding, and in the 
thousand branches of our already vast manufactures, we 
may expect to see a sensible increase upon our present rate 
of progress. We do not doubt that a large amount of 
capital will be attracted abroad, and that more work than 
usual will be done under concessions obtained by our coun- 
trymen from foreign Governments. Increasing intelligence 
is constantly disclosing fresh requisites and necessities, and 
many of those works of the engineer which have hereto- 


| fore been occupied or enjoyed by a comparatively small 
portion of the public are now demanded by very many 
small communities. 
We shall not now stop to speculate upon the direction 
of improvement in our professional practice. We do be- 
lieve, however, that with a disposition to embark in nume- 
rous new and large undertakings we shall find a willing- 
ness on the part of engineers to work out more of those 
broad principles of reform which have been so often 
indicated, and of which the ultimate success appears 
/so certain. We should not seek to stereotype our 
| practice, for under no circumstances are mere copyists 
better enabled to compete with and to the great 
disadvantage of men of practical science than where 
the originating faculty is not merely suppressed, 
but openly rejected. The object of the engineer should 
ever be, not merely to accomplish a given physical 
purpose, but to do so with the least possible outlay of 
money. Cheapness does not necessarily mean unsound 
|design or workmanship, but it should be attained 
| through the best possible adaptation of means to ends. 
Nearly the whole value of the works of the engineer consists 
| in the means which they afford of economising and giving 
additional certainty to the results of human labour, and 
this is but another expression for saving money, the repre- 
sentative of labour. No public works which are unlikely to 
“ pay,” when that term is construed in a broad and liberal 
sense, ought ever to be undertaken, and in order to pay 
| there must be a money saving in the result smmaiidel 
| In the hands of an engineer who can embody good taste 
and fitness in his works, true economy can never de carried 
too far. We are now, we believe, very far indeed from the 
possible useful results to be attained in our profession, and 
to these it is to be hoped that engineers will give renewed 
attention. 
CHELSEA SUSPENSION BRIDGE. 

THE official correspondence relative to Chelsea bridge, 
moved for last session by Mr. Ayrton, and ordered by the 
House of Commons, August 7th last, to be printed, is of 
some present interest, especially on account of Mr. Hawk- 
shaw’s and Mr. Edwin Clark’s report that the suspension 
chains are wanting in strength. How Mr. Clark came to 
be called in by the Office of Works appears by a letter from 
Mr. Austin (secretary of the First Commissioner of Works) 
to Mr. Page, the engineer of the bridge, and dated Novem- 
ber 20th, 1860. It appears that,on the 23rd November, 1859, 
or nearly two years after the public opening of the bridge, 
the Board requested Mr. Page to report upon the accounts 
then unpaid in respect of the work, and on December Ist, 
1859, the Board, in the absence of any report by Mr. Page 
on the subject, requested to be informed when the bridge, 
if not completed, would be so. Mr. Page paying no atten- 
tion to thse letters, the Board addressed others to him on 
the 80th December, 1859, and 28th February and 27th 
March, 1860. On the 2nd of May Mr. Page found time 
to partly answer one of the inquiries which the Board 
had adéressed to him more than five months before, and, 
on receiving a reminder that he was expected to reply 
more fully, a desultory and really most unsatisfactory cor- 
respondence ensued, until at last the Board determined to 
take the bridge out of Mr. Page’s hands altogether. Even 
to the letter intimating that such a course appeared to have 
become necessary Mr. Page took no less than twenty-two 
days to reply. On the 13th December, 1860, therefore, 
Mr. Edwin Clark was requested to survey the bridge and 
to report to the Board whether it was structurally perfect 
and completed, and in a condition to be received by the 
Board, and, if not, Mr. Clark was to state what works were 
requisite and what would be their cost. A(tter four days’ 
cousideration Mr. Clark replied that the matter should 
have his “immediate attention,” and on March Ist, 1861, 
he sent in his report. Mr. Clark appears to have gone 
carefully into the whole design and structure of the bridge, 
and in but one essential respect did he find fault with it— 
the single objection being that the main chains were, in 
his opinion, of insufficieut strength. The centre span 
between the points of suspension measures 345ft., 
and the deflection is 29ft., or one-twelfth of the span. 
The four chains (Mr. Clark’s report erroneously says each 
chain) have, he finds, a total sectional area of 224 square 
inches at the piers. Their own weight between the 
points of suspension is 160 tons, and the weight of the 

roadway girders, suspension rods, and roadway, is 475 tons, 

| making 635 tons in ail. The angle which the chains make, 
| with the towers at the points of suspension, is 71 deg. 
| 36 min., and the consequent total strain on the chains 
| 1,006 tons, or 4:49 tons per square inch, exclusive of load. 
|The load Mr. Clark takes as 80 1b. per square foot of the 
| whole platform between the towers, this being an estimate 
‘of the greatest load which might ever come upon the 
| bridge. With this load the maximum strain on the chains, 
| Mr. Clark estimated, would be 8°49 tons per square inch. 
| This strain, Mr. Clark thinks, is too much, 5 tons being a 
proper limit. The chains were made of best scrap 
iron, rolled, without welds in the eyes, by Messrs. 
|; Howard and Ravenhill, and hed all been tested to 
134 tons per square inch of section. Their ultimate break- 
| ing strength does not appear to have been ascertained, 
but Mr. Page, we believe, calculated this as 30 tons per 
square inch. We must say at once that, when it is con- 
sidered that the strength of a bridge is only the strength 
at its weakest part, uo experiments yet made upon iron 
will justify an engineer in an estimate of a minimum 
breaking weight of over 24 tons per square inch for nearly 
two hundred links of rolled iron, each 16ft. long, and of 
the considerable section of 8in. by lin. Out of many hun- 
dred samples of iron tested by Mr. Kirkaldy, now the 
best authority on the strength of iron and steel, only two 
samples bore 30 tons per square inch before breaking, and 
those were two 3in. round bars which had been forged 
from ltin. round rolled bars of the best Lowmoor iron. 
Bars 3iu. in diameter, of hammered scrap iron, stood 23} 
to 24 tons per square inch, and bars cut from the throws 
of a 124in. crank shaft of hammered scrap iron bore only 
from 20 to 22; tons. ’ 

But whatever may have been the breaking strength of 
the Chelsea suspension chains, Mr. Page proved them, as 








he says, to 134 tons per square inch, with no permanent 
elongation. This strain is certainly a high one, and must 
be admitted to show unusual excellence in the iron. The 
chains, Mr. Page states, measure 225°28 square inches in 
sectional area on the drawings, and .',th inch was added to 
give ample dimensions, making 230-4 square inches. Mr. 
Page considers that 50 1b. per square foot is the highest 
necessary allowance for a moving load, this exceeding the 
weight of closely formed troops in march, although men 
may be massed to 841b. per square foot. At 501b. per 
square foot of the whole available area of the platform the 
strain due to this load on 230°4 square inches of chains 
would be {2°1133 tons per square inch, which, added to the 
strain caused by the weight of the structure, would give 
G-4783 tons per square inch upon chains every one of 
which has been tested to more than twice that strain, 
or to 134 tons per square inch, without permanent elonga- 
tion. It may, we believe, be safely said that a load of even 
301b. per square foot has never yet come upon Chelsea 
bridge, and that therefore a strain of 6 tons per square inch 
has not yet been brought upon the chains since the bridge 
was opened to the public. The allowance of the French Ponts 
et Chaussées is under 41 1b. per square foot for the “ charge 
mobile” of all bridges, and Mr. ‘Telford adopted 43 1b. per 
square foot as his estimate for the Menai bridge. It is 
difficult to believe that a load at all exceeding these limits, 
or, at the most, 50 lb, per square foot, could, even by inten- 
tion, be gathered, as a mass of human beings, upon the 
whole platform of Chelsea or any other bridge. If then, 
the greatest ultimate load is never to exceed at the 
utmost one half the proof of the chains, where is the 
danger? Even if 80 1b. per square foot be adopted and a 
strain of barely over 8 tons per square inch of the cross sec- 
tion of the chains be once or twice brought for a short time 
upon the bridge, where, even then, is any real danger to be 
apprehended? Eventhe most unusual and improbable strain 
of 8 tons per square inch would be, supposing the breaking 
weight of the chains to be 24 tons per square inch, but 
one-third of the breaking weight. At the Manchester 
meeting of the British Association Mr. Fairbairn stated 
that he had tested a model, representing one of the girders 
of the Spey viaduct, by a moving load equal to one-fourth 
of the breaking weight, and which load was changed one 
million times without injury. The load was then increased 
to nearly one-half of the breaking weight, and the model 
broke down only after 5,175 changes of the load. ‘The 
model was then repaired, and two-tifths of the breaking 
weight were applied, under which 25,900 changes of load 
were borne without apparent injury. This load having 
then been reduced to one-third of the breaking weight, 
was changed 2,727,754 times, after which the girder was, 
to all appearance, uninjured. Mr. Fairbairn’s model beam 
was made of ordinary bridge plate, not so strong, on the 
average, by at least 10 per cent. as the bars of rolled serap 
iron employed in Chelsea bridge. Yet, said Mr, Fairbairn, 
the model beam would sustain xo deterioration with strains 
of nearly 75 tons to the square inch, and it was only after 
5,172 changes of load that the beam broke down, even 
when loaded to 10 tons per square inch. Then, said Mr, 
Fairbairn, “as the limit of elasticity was reached at about 
“ 9 tons per square inch in ordinary boiler plates and bridge 
“ plates, it would appear that it was unsafe to load struc- 
“tures subject to a continually varying load beyond that 
“ point.” Now the absenee of permanent elongation under 
the tests of 154 tons per square inch, in the case of Mr, 
Page’s rolled scrap chains, showed that the limit of elas- 
| ticity was not reached, and that they might be permanently 
loaded even to that limit without any immediate injury. 
“ Within those limits,” said Mr. Fairbairn (that is to say 
|} a limit of 9 tons per square inch in the case of ordinary 
| bridye plates), “there was no evidence that a deterioration 
|“ of structure took place. * * He would advise that 
| ** in all beams and girders, tubular or plain, the permanent 
“ load or weight of the girder and its platform should not, 
“in any case, exceed one-fourth of the breaking weight, 
“and that the remaining three-fourths should be reserved 
“to resist the rolling load in the proportion of six to one.” 
Taking the breaking weight of the Chelsea chains as 24 
tons per square inch, and assuming even the unlikely load 
of 80 1b. per square foot of the available roadway, the re- 
sulting strain of about 8 tons per square inch might, it would 
| appear, be applied, once every hour, for at least 300 years, 
| without injury. Butas Mr. Fairbairn furthermore says that 
| ordinary bridge plates will bear 9 tons per square inch with- 
| out injury, even under millions of changes of load, and as 
| the Chelsea chains may be believed to be at least 10 per 
| cent. stronger than common bridge plates, it is fair to sup- 
pose that they would bear even 84 tons, and, certainly, 
6 tons per square inch, an almost infinite number of times 
without injury. Mr. Fairbairn says in substance that the 
dead and live load should not exceed, in all, three- 
| eighths of the breaking strain of the iron. ‘Thus taking the 
breaking strain of the Chelsea chains as 24 tons per square 
inch, they would be adequate to a strain of 9 tons; or, if 
taken as having a strength of 20 tons, they might be 
trusted to bear 74 tons, this being a permanent and not an 
occasional load. Were the chains really able to bear 30 tons 
per square inch before breaking, and Mr. Page has declared 
his belief in that strength, they should safely support a per- 
manent strain of 114 tons persquareinch, And yet Mr. Kawin 
Clark declares them insufficient for an occasional load of 
84 tons, and even when it is unlikely that a strain ex- 
ceeding 64 tons can ever, in the course of traffic, be 
brought upon them! Hammersmith suspension bridge, 
if loaded with 80 lb. per square foot of platform, would, 
according to trustworthy calculation, be strained in the 
chains to 9°36 tons per square inch, and the great bridge 
put up at a cost of £666,000, by Tiernay Clark over the 
Danube, at Pesth, would, at the same rate, be strained 
to 811 tons per square inch. ‘This was Tiernay Clark’s 
greatest work. It was opened in 1849, but before the 
public opening it was accidentally subjected to the 
| severest test. The whole Hungarian force, pursued by 
| the Imperialists, crossed it in hot haste, and it is stated 
that, for nearly two days, the whole platform of the 
bridge was one dense mass of moving soldiers. Yet the 
proof of all the links of the chains of the Pesth bridge 
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was but 9 tons or two thirds as much as that which 
the Chelsea bridge chains bore without permanent 
elongation. 

Mr. Hawkshaw, however, on being applied to by the 
First Commissioner of Works, contirmed Mr. Clark’s re- 
a, and the last-named gentleman is now the engineer to 

helsea bridge, commissioned to have it duly strengthened. 
We should wish Messrs. Hawk-haw and Clark long lives 
were we to wish they might live until the Chelsea bridge, 
as left by Mr. Page, broke down under traffic. 


TURBINE WATER-WHEELS. 

A LETTER appears in another column in defence of the 
so-called “ vortex wheel.” ‘The writers touch upon several 
points requiring a few words from ourselves, and these 

oints we will take up in the order in which we find them. 

he angle of the inner ends of the buckets in the so-called 
“ vortex wheel,” 1s given by Mr. Fairbairn, in his work on 
“ Mills and Millwork,” page 164, as from 30 deg. to 45 deg. 
(Mr. Fairbairn speaks of Profesor James ‘Thomson, tue 
patentee of the wheel in question, as “one of my own 
pupils,” in erroneously giving him credit for the invention 
of “turbines in which the water flows horizontaily in- 
wards.”) It isour impression that the angles mentioned 
were given ip a paper upou this wheel once reid by Professor 
Thomson himstif. If te now adopts an angle of 26 deg. from 
@ tangent at the extremity of the buckets we must sup- 
pose thut he is giving less of the ohjcctionable reversed 
curvature to the buckets than he formerly did, or px ssibly 
he makes the circle of the inner extremities of the buckets 

reater than one-half of the whole diameter of the wheel, 
fn either case, or in both, the partial return to the practice 
of former makers of inward-flow turbines must, we should 
say, have been attended with advantage. 

We are next toid that “ the velocity of the outer cireum- 
“ference of the Fourneyron turbine, where the water 
“leaves the ends of the vanes, may be fairly taken, tor 
“this comparisun, as equal to that due to the whole fali.” 
We cannot answer for everything that M, Fourneyron may 
have done, but in no good outward-flow turbines with 
which we are acquainted is the velocity of the outer cir- 
cumterence equal to that due to the whole fall, or anything 
near the whoie fall. In outward-flow whe ls giving from 
78 to 79 per cent. of the full theoretical effect due to the 
watcr, the velocity of the inner circumference has ranged 
from 544 per cent. to 67 per cent., and the velocity of tue 
outer circumference from GS per cent. to 83 per cent. of 
that due to the whole fall. In other words, the velocity ot 
the outer circumference ranged from that due to 46 per 
cent. of the fall up to that due to 69 per cent of the fall; 
46 per cent. of the whole fall generating 68 per cent. of 
the velocity due to the whole fall, while 69 per cent. of the 
whole fall would generate 83 per cent. of the velocity due 
to the whole ful’. ‘The relative velocities of the discharging 
ends of the buckets are made use of, by our correspondents, 
to show that the inward-ilow wheel may have a more 
obtuse angle, between the ends of the buckets and tangents 
to the circle, than outward-flow wheels. ‘They do not 
mention, however, that the inward-flow mus¢, other things 
being the same, have a more obtuse angle for the buckets 
than an outward-flow, in order to properly get rid of the 
water, and to pievent its being forced into a direction 
nearly opposite to, instead of at rigi.t angles to, that in 
which it entered the whecl. ‘This would, indeed, be a flow 
of the water “ backwards,” as our correspondents use the 
term, whcreas, in their wheel, the water should only flow 
forwards and towards the centre, and were the buckets 
continued to the centre (if we may for an instant sup- 
pose such a thing), the inner ends of the buckets would 
require to be radial to the wheel. More strictly, as the 
inner ends of the buckets approach the centre of the 
wheel, so must they, pro tanto, assume the direction ot 
radii 10 the wheel. Ali this, however, has nothing to do 
with the fact, that whatever centrifugal force is left in the 
effluent water is exerted against the head acting on the in- 
ward-flow wheel, and in favour of the head acting on the 
outward-flow wheel. ‘This is the main point which we have 
all along urged against inward-tiow wheels. 

Next as to the unintelligible, or, if intelligible, incorrect 
statement of Professor William ‘Thomson, as quoted by Mr. 
Mailet, and again by ourselves in an article on turbines in 
our impression of December oth. If the statement means what 
our correspondents state that it does, it is uatrue, because, 
Ist, in well constructed outward-flow wheels the velocity 
with which the water moves in the buckets is less than that 
theoretically due to one half of the fail—that is to say, 
less thun 70:7 per cent. of the velocity due to the whole fait. 
A velocity of ‘62 of that due to the whole fall, correspond- 
ing to 384 per cent. of the whole full, is a common velocity 
for the passage of water through the narrowest parts o! 
the buckets of good outward-tiow wheels. 2nd, whatever 
may be this velocity in outward-flow wheels, there is 
nothing whatever in the principle of construction ¢f inward- 
flow wheels, asa class, which can necessarily cause the velo 
e ty of the water through the buckets to differ from thet in 
© iward-tlow wheels. Professors William and James 
Tacmson have shown a want of knowledge in contending 
fur any such diflercnce. In respect, therefore, of the 
friction of the water in the buckets, there is no necessary 
d fterence between the outward-tlow and inward flow- 
wheels. 

Uur correspondents then quote a number of authorities 
t) show that no turbines can give off more than 75 or 76 
per cent. of the power of the water. ‘This limit is om 
deduced from theory, while authcrities entitled to gre 
confidence ussigu $8 per cent. as a resut actually atiainea 
in jractice. Our corespendents admit that Mr. J. B. 
Francis’ statements are probably * not tar trom the truth.” 
And, in a'most the next sentence, they commit a flagrant 
error in representing the highcst efficiency reported by 
Mr. Francis as ‘797038, and as having been obtained from 
an inwurd-flow wheel. Mr. Francis had stated that two 
out of three outward-flow wheels, of 190-horse power each, 
had been most carefully tesied at the cotton mulls of 
the Appleton Manufacturing Compiny at Lowell, that 
the duta were put into his hands for computation, 
and that he fouud that “the mean maximum effective 


ater 





“ power of the two turbines tested was eighty-eight per cent. 
“ofthe power of the water expended.” We might employ 
a harsh term to designate the manner in which our corre- 
spondents have made use of Mr. Francis’ work. He had 
it is true, himself designed four outward-flow turbines of 
165-horse power each, end the highest result obtained from 
the only one of these tested was *79375, and he had also 
designed two inward-flow wheels of 230-horse power each, 
having the great external diameter of 9ft. 4in. (8ft. in- 
ternal diameter) and one of these once gave ‘79753 effi- 
ciency. ‘The 40 buckets of these wheels made the sharp 
angle of 11 deg. with a tangent to the inner circumference. 
These wheels were made with great accuracy, and were 
probably the most complete and most nearly perfect in- 
ward-flow wheels ever made, whereas Mr, Francis’ outward- 
flow whee's, made for the Tremont and Suffolk Mills, were 
not fitted with the “ diffuser,” invented by Mr. Boyden, 
and applied by him, for the purpose of utilising the energy 
of motion in the water on leaving the wheel. The large 
turbines of the Appleton, Merrimack, and some other cotton 
mills at Lowell, have these diffusers, and are known to 
utilise from 80 to 85 per cent. of the efficiency of the 
water. 

All that has been said in favour of the inward-flow wheel 


does not remove the facts, Ist, that more or less centrifugal | 


force is carried away in the water issuing from all turbines, 





and 2nd, that this foree acts antagonistic to the water | 
doing its work in the inward-flow wheel, and in favour of | 


the water doing its work in an outward flow wieel. Upon 
this very point Professor J. Thomson “staked” (and, it 


can hardly be deni:d, lost) his * professional reputation ” | 


in our own columns last summer. A like want of know- 
ledge has led to the alsurd statement as to the velocity of 
the water being less in the buckets of the inward-fiow 
than in those of the outward-flow wheel. If the velocity 
of the water were really Jess in one wheel than in the 
other it would only foliow tat less water was passed and 
less work done. ‘lhe stundard ef comparison between any 
two turbines must of course be the quantity of water 
passed in a given time on a given fall, and if these be the 
same, and the area throug the narrowest parts of the 
buckets be the same in both wheels, the water must have 
the same velocity, and its motion be attended with the 
same amount of friction in both turbines, whatever may 
be the principle on which they may be constructed. ‘lhe 
best turbincs of all classes move, with relation to the water 
passing through them, with a velocity equal to that theo- 
retically due, not to one-half, but to about three-eighths of 
the fall, and often, indeed, with both outward and inward- 
flow wheels, with the velocity due to but 31 per cent. of 
the fall. An inward-flow wheel must, in order to pass 
a given quantity of water on a given fail, be of 
larger diameter than an outward-flow wheel, and as 
the guides, in the first-named wheel, are external, 
the weight and cost cf fitting will be greater for 
the inward-flow wheel. The so-called “ vortex wheel” 
differs from other inward-tlow whecls chiefly in having 
but four guides, and buckets of needless length, and 
having a reversed curvature wanting correspondence 
with the path of the water through the wheel, and 
the “ vortex,” or any other inward-flow wheel, if made for 
the same quantity of water, the same fall, and the same 
number of revolutions, and of the same materials, wiil be 
found to cost considerably more than the outward-flow 
wheel. 

But for general purposes we believe the parallel flow or 
Jonval wheel to be preferable to either the outward or in- 
ward-flow wheel. Our reasons are, chiefly, that while the 
action of the water is scarcely less effective than in the 
Fourneyron wheel, the Jonval wheel may, with the aid of 
the “ draft box,” or suction pipe, be placed above the tail 
water; and if the fall be over 2dft. the wheel may be 
placed even 25{t. above the tail race, and thus, while ob- 
taining the same effect as if the wheel were submerged, it 
may at any time be left high and dry for repairs by simply 
turning off the water. ‘Thus, with a few feet of piping, a 
Jonval wheel giving from 75 to 80 per cent. of effect may 
be more cheaply put up than the cheapest water motor of 
any other description. Our correspondents seek to throw 
doubt upon the experiments made by the Philadelphia 
Water Department, and yetof nine trials made with one 
form of Jonval wheel, with the gate fully open, but with 
loads varying in nearly all the trials, t2e variation in effici- 
ency was but from ‘7771 to ‘5210, the quantity of water used 
in each experiment having been actually measured, and not 
estimated by a formula. With another form of Jonval 
wheel, the trials having been made under precisely the 
same circumstances, the variation in twenty trials, during 
which the gate was fully open, was but from ‘7857 to 
S777, the average being ‘8485. These differences were 
fully accounted for by the differences in the weights lifted ; 
the load on the wheel, with the lowest efficiency, having 
been nearly 20 per cent. greater than im the trial giving 
‘S777, or 872 per cent., which was exclusive of the friction 
of the whee! and testing apparatus. ‘The Philade'phia 
experiments showed, on the whole, a remarkable degree of 
correspondence and probadle accuracy; aud we have no 
hesitation in saying that Jonval wheels may be constructed 
to give off 85 per cent. of the full theoretical effect of the 
water expended, 


WoOOD-WORKING MACTIINERY, 

SHOULD architects and builders evr consent to adopt 
standaid sizes end patterns of doors, window frames, sashes, 
shutters, staircases, &c., a great field would be opened for 
ihe introduction of wood-working machinery. Mr. Whit- 
worth, who hus given so much attention to the proper 
graduation of size in all the various branches of the 
mechanic arts, observed, in an acdress delivered in 1856 to 
he Institution of Mechanical Engireers, “Lf think no 
* estimate can be formed of our national loss from the over 

multiplication of sizes. * * * ‘this question is also 
“ weil worthy the attention of our architects and builders. 
“ Suppose, for instance, that the principal winduws ard 
* doors of our houses were made only of three or four 
“ different sizes. Then we should have a manufactory 


“ start up for making doors, without reference to any par- 








“ticular house or builder. They would be kept in stock, 
“ and made with the best machinery and contrivances for that 
“ particular branch ; consequently we-should have better 
“ doors and windows at the least possible cost.” In the 
construction of carriages, furniture, &c., a determination 
on the part of the leading makers to secure such a degree 
of uniformity as to permit of the more general use of 
machinery would result in a better quality and lessened 
cost of the articles produced, just as machinery has im- 
proved and greatly cheapened a large number of manufac- 
tures formerly carried on by handicraft. There is still 
more or less prejudice against machinery, and as for wood- 
working machines they now cost heavily, although there 
can be no question as to the excellence of their quality as 
turned out by our leading makers. As a rule our builders 
work rather harder and more costly woods and with less 
waste than the American wood-workers, but the differences 
in the prices of the tools eu p oyed are extraordinary. Let 
us take a rack circular saw bench. One, by a first-class 
firm, with a rack-bed 40ft. long, 26in. wide, and intended 
for a 62in. saw, running at 600 revolutions, and cutting 
27in. deep, weighs 8 tons, and costs, exclusive of saw, 
£260. Herrick’s portable circular saw mill, used in the 
States, having a 60in. saw, running at 400 revolutions, 
weighs 11 tons, and costs, inclusive of saw, £100. Here 
we have a planing machine, with both fixed knives and 
revolving cutters and side eutt rs, the whole weight being 
six tons, and the maker’s price £380. The Americans use 
chiefly revolving cutters; and with these their Wood- 
worth planiig machines, with iron frames, 13ft. long, 
planing 24in. wide, and having top and bottom cutters 
and grooving cutters, and made throughout in the best 
style known in the States, cost £190. A class of machines 
on the same principle, but having wooden frames, and 


designed for planing narrower boards on but one side at a 
time, costs £110, and is Jargely used in the States. Mr. 


Whitworth found them planing boards 18ft. long, and 
varying from din. to Yin. in width, at the rate of dUft. 
per minute. ‘The cutter heads had three cutters, the 
circle described by the cutting edges being 12in. in 
diameter, and the speed was 4,000 revolutions, or over 
12,500ft. per minute. Mr. Whitworth was informed that 
the cutters only required sharpening with the oil-stone 
once for every 2,000it. to 3,000ft. of work, and grinding 
once for every 20,000ft. to 30,000ft. Our best makers 
charge £200 for a planing, surfacing, and squaring-up 
machine ; and where made double, to take two pieces of 
timber 18in. square, the price is £325. A machine for the 
same purpose, and known in America as the “ Daniels 
planer,” planing 42in. wide and d0ft. long, costs £102 ; 
while that planing 16in. wide and 20ft. long costs but £42. 
The best power mortising machines made in the States 
have also a boring spindle, and the chisel is worked 
through a link in such manner that, without interfering 
with the driving power, the stroke may be instantly 


adjusted from ‘in. to lft. by the pressure of the 
fuot upon a treadle. These machines cost from £26 
to £65. The largest and best mortising machines 


mad» in London cost, with boring apparatus, £200, the 
smaller machines costing from £80 to £100. Without ex- 
tending the comparison we may say that the prices of wood- 
working machines, such as are used throughout the United 
States, vary from one-fourth to one-half those which pre- 
vail here for machines intended to turn out about the same 
or possibly a rather larger quantity of work, although in 
some cases the American tools are made to turn out more 
work than ours. The American wood-working machines 
have gencrally had wooden frames, but this does not 
account for their cheapness, for where iron frames are 
adopted, the price of the machine is but very little more. 
The framing is, however, very much lighter than our own, 
the whole weight of the machine being always much less. 
The American machinists insist, however, that their wood 
working machines are amply strong, and while they are 
doing probably a hundred-tuld, if not a thousand-fold more 
vood conversion than is done in all the rest of the world 
together, they could not be induced to adopt our propor- 
tions. 

While upon the subject of wood-working machines, it 
may be interesting to state the actual standard thickness 
of the circular saws used by the American sawyers. For 
from din. to din. saws, No. 19 of Stubs’ gauge is the 
thickness employed, from Gin. to Sin, No. 18, 9in. No. 17, 
10in. and llin. No. 16. Saws of from 14in. to 16in. are of 
No. 15 gauge, 18in. saws No. 14, 20in. No. 13, while from 
22in. to 26in. the gauge is No. 12. Saws of 28in. and 30in. 
are of No. 11, and from 32in. to 36in, No. 10. From 38in. 
to 42in. No. 9 is adopted, while from 44in. to 52in.a gauge 
of No.6 to No. Tis used. From d4in. to58in the gaugeis from 
5 to G, and for saws varying from dft. to 6ft. in diameter, 
auniform g:uge of No. 5 is adopted. These thicknesses 
are rather less than the Americans have been supposed to 
use, although it is the fact that they do oceasioually run 
thicker saws, especially at the high speeds of from 12,000ft. 
to 15,000ft. per minute, which they often employ. A dft. 
saw, Which costs here £18, costs £36 in the States ; a 4ft. 
saw costs £7 10s. here, and £12 10s. there; a 3ft. saw 
costs £4 in both countries, while saws under 3ft. cost less 
in the States than here. 

It may be that the band saw is destined to be much more 
used than heretof-re for heavy sawing. Mr. Worssam, we 
believe, has fitted it to some of his heaviest rack saw 
benches in conjunction with the cireular saw, and for cut- 
ting logs up to 42in. in diameter. For reciprocating saws 
asteam cylinder can be fitted directly to the swing trame, 
something on the plan patented last year by Mr. Green- 
with provision against the striking of the 
no matter how suddenly the re- 
sistance to the saws might removed. ‘Thus the piston 
should have a trunk on is lower side, leaving an area upon 
which the pressure of the steam should be always 
sufficient to carry up the saws and frame, and upon 
this area the steam should be always pressing, no ex- 
haust taking place, the area of the whole upper face of 
the piston being such that the steam should not only carry 
down the saws, but overcome, also, the constant pressure 
on the lower side. The cylinder could then be made of 


wood, but 
piston or swing frame, 
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any desired length, without consequent waste 
hausting a large volume of steam from below at every 
stroke. A steam- moved valve, of the same form as the 
main trunked piston, and having a constaut pressure of 
steam on its smuller area, might be easily fitted so as, 
without any valve gear, to mgulate the admission and 
exhaust of steam to and from tie top of the piston, and 
this could easily be arranged to give any required stroke 
to the latter, and that always without wasie of s'eam. 
The cheapest and best reciprocating saw-mill wiich could 
possibly be devised might, we believe, be made on this 
lan. 

There is a useful tendency to combine upon the same 
frame two or more of such machines as are not required 
each to be in constant use. Thus Messrs. Worssam’s 
“ general joiner,” on a single frame, and for £85, serves 
the purpuse of, at least, five distinct machines, which, if 
construcied end sold separately, would cost from £300 
to £400. This kind of combination can, doubtless, be 
carried cut with advantage in the case of other machines. 

The rejection of needless weight, unnecessary finish, and 
roundabout cou.binat:ous of parts and complicated move- 
ments, will lead to the production of a class of wood-work 
ing machines much better adapted to the geueral wants of 
engineers, manulacturers, and bui.ders. American muctines 
fur nish, among others, one instance of such useful simpli- 
city which we will notice, and which deserves to be copied. 
The journals being turned, they are placed in cast iron 
boxes, recessed cut so as uot to touch the finished surface by 
qin. or so all round. Into this space is run a composition 
of 100 paris tin, 10 antimony, and 2 of copper, which forms 
a perfect wearing surface, und which may at any lime be 
cheaply renewed. ‘The composition lining is, of curse, 
divided to serve both halves of the plummer box. Whicre 
lateral motion is especiaily to be guarded against, the 
journo] is first turned with a number of circular V gicoves, 
each forming a collar like the thread of a screw, or lke 
those in Mr. Kobertson’s frictional wheels, aud the compo 
sition already describea is then cast arvuud the journal 
thus foru.ed. Tiis simple and inexpensive practice gives 
results not to be attammed with fifty times the expen- 
diture of money on otter plans. This is but one illustra- 
tion of the kind of improvement to which our wood-work- 
ing machinery must be subjected befire it can ever be 
used to anything like the extent of machinery for a like 
purpose abroad. 
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$o7U. JUNsTUAN LOBEKT HAMPSON, Manc.esier, “ Certain improvements in 
the weihed of securing tLe extremities of the hoops or bands employed 
in packing bales, and iu appaiatus connceted therewith,” 





. Lractord, Yerbshire, * laprovements in machinery 
arily fibrous materials.” 
Biwinu.bam, ** luprovements in breech-loadi: g 


London, * lwprovements in the 


| 337%. Joun Wiison Hapweky, 


ans of renewing Worn Out and pui tially Worn out Hles and | 


N HENRY Jonnsoy, Lincoln’s-inn-fields, London, “ Improvements | 


| $415. Gustave Everenn Mica+L Gerarp, Paris, 


eo 








3371. Jans THoRNe, Cardington-street, Hampstead-road, London, “ Im- 

_P ovet euts in apparatus for regulating the fluw of gas to burners.” 

2. Jouy RawspoTToM and GsuR@s HMackine, Accrin.ton, L newwhire 

*Luprovements in machinery or apparalae for measuring and registering 

th tlow of water and other tiuids 

Kebroyd Mills, near Halifax, Yorkshire, 

improvements in unchin ry or apparatus for spiuning, twisting, and 
doubling co! tou acd other tibrous materials,” 

3377. Rosenr Wureter, High Wycombe, Buckinghamshire, “ Improve- 

ment. in ploughs.” 

$378. Henny Buxton, Princes-terrace, Prince of Wales-road, Kentish town, 

* Imp rovemen s in castors for furniture and other purposes.” 

379. GeoRGE At GusTUs HuppAKtT, Brynkir, Carnarvoushire, 

ments in buttons.” 

3380. WiLLIAM ( LARK, Chancery-lane, Londen, * Improvements in holders 

for lamps, ¢ ndies, and other lights."—A communication from Mes-rs. 

Louis Gabrie: bugene Isabey and Anthony Moutalba, Bowevart St. 

Martin, Paris, 

1. CARL JoNAN LAURENTZ LEFFLER, Gefl:, 
covsiructing armour for ships aud tortiticatious.” 
17th Lecember, 1862. 

$384. Joun CLAytox, Wolverhampton, Staffordshire, “ Improvements in 
reverberatory furnaces for heating large musscs of iron and steel, aud in 
economi-ing the waste heat of the sar furnaces.” 

3386. Geonek RusseLL, Glasgow, Lanarkshire, N.B., 
crates, 

358. JESSE BrreRtey and ABRAM Brier.iy, Spa Mill, near Huddersfield, 
Yourkslire, “Improvements in cardin, engines,” 

3391. dsaac HoLvKy, tracford, Yor ksuire, “* Loprovements in meaus or 
upparatas emp.oyed in preparing ond combing wool wnd other fibres,” 

8306. Joun LoU.s WILLIAM LHUDICHUM, ensinzton, London, * Laprove- 
ints in the preservation of becr aed other fe: tacnted siquids, and in the 
appiretus a d means to be employed tierein.”—Peliions secorued 18th 
December, 1862 








** ILmprove- 





Je 








Sweden, “* Improvements in 
’ — Petitions recorded 





‘Improvements in 





inventions Protected for Six Months by the Deposit of a Complete 
Speciication, 

3383. EpMonpD Lrpaintevr, Paris, © lnpro wemmaene in the fabrication of a 
sait for oyemy t acile materials,”"—Deyosited ans recerded loth December, 
18 2 

‘Improvements in the 

aratus 





fabrica ton of thieacs from vu conised incia-subber and the ap 
co hected therewith.’ — Leposites and recordet 2. ne Decembev, 1862. 
2422. Frepenick Pa KER, Cambrioge, “ luprovements in carriages.” 


Deposited and rcovded 2rd December, 02. 


Patents on which the Stamp Duty of £50 has been Paid 


£953, Xavier CARREKE DE Napat and ARMAND CARRERE DE Nabat, Rue 
d’Ar gon @me st. Hono. é& Peris.— Da'ed 27 h December, 1 . 

22. GrorG@e Puede ick STI LP lpswieh.— Dated 220d D vember, 1859, 

yu. ALFaib» CHARLES 1WiNTYMAN, Wolverhawpion, St.flordshire, — A 

mated tzth da uary, 

unLon-stree!, London. 

tT, High Ho.borm, London, 

Datel 2+ h December, 1450. 

92, HENKY COCHKANK, Middiesbro’-on-Tees — Dated 3 th December, 1°59. 

{ Joser.) WHITWORTH, hester.- Dated Suth December, 1859 

AL. XANDER McDot GALL, Manchester. —Dated 281h December, 1859, 

. Kine, edwards street, Pui tman-square, London, — Dateu 20th 

n Is o. 

JAMES STr AD CxrosLAND, Johnson Brook, near Hyde, Cheshire.—Dated 

h December, ioiv 

96. Jossru Guvbarv, Stockport, Cheshire.—Dated 13th January, Is 





communication, 
203 . JOuN GILES? 
2936. Davin Ht 
Potnes, D vonstire. 





3rd December, 18°9. 
,d GotTthies Boccivs, 














0. 





Patents on which the Stamp Duty of £109 has been paid, 
2925. CuanLes May and Evwarp ALFrep Cowper, Great George-street, 
Vestuinster, Londen,—Dated 26th trecembcr, 18>), 
9950, THOMAS HIOLMEs, Liuli,.—WVated 29th December, 18°5, 
il Joun HAMILTON, jun., Liverpool.—Dated 16th January, 1856, 
“938. GrokGE CHISHOLM, St, Jobn’s-square, Clerkenweli, Lonuon,—Dated 


2Suh December, 1255, 





Notices to Proceed. 

2981. Joun Invine, Patshull, and Joun Wittiam Hann, Beckbury, Salop, 
*A new or improved rifle rest.” 

2206. WiLLiaM bikp Heexapatu, Old Market-street, Bristol, ** lmprove- 
ments in tieating crystalisavle sugar, to render it more saitahie for 
fermentation and conversion inio alcohol and vinegar.” —/'etiions recurved 
14th Auguat, 1802. 

2502. Tiomas F.eeston Kirsy, Alder 
ments in garments for gentiemen aud ladies 
Lith August, Loo. 

2315, Joun Tuomas OAKLEY, Grange-road, Bermondsey, Surrey, 
ments i heating st.ves employed for drying and other purpose,, 
tion vec rded Isth Auguat, 1362, 

2 26. Joun _ Gatien longus, Southampton-buildings, Chancery-lane, 
Londow, ** improvements i processes and upperasus jor extracting the 
natural Wax oF fatty mat ersfrom wool, hair, or other animal or vi. ge able 
substances containing the same, and in the »pplication thereof to various 
useful pur, oses."—A Communication fiom Augustin Evrard, Paris. 

252s, Henry WutrTaKerR, Church, near Accrington, Lancashire, “ 'm- 
provements in heaids or heddies, and in the munutacture of the rame, " 
Petitions vecordes 2 th August, 1x62. 

2334. STANISLAUS JuskPH fauis, Manchester, and WiLtiAM Bare, Salford, 

Luprovements in alpusbetical electric weiegraphs. xs 

Improvements in the mana- 


ite-street, London, ** Improve- 
’ wear.”—Paition recorded 





** Improve- 
"am Peti- 





Lancashire, * 

2535. Jouann CAKL SCHEMMANN, Hamvuigh, “ 
facture of sieei.” 

2338. Tuomas CLEMENTS, PETER LurweLLin, Joun Litweiuix, and Jon 
WAKLYN JAMES, Lri-tol, * Improvements in the construction of self- 
acting lubricator for iubric ting various parts of steam engines.” — Petuwns 
re orded 21st August, 1862, 

2541. SANDIFUKTH FEATHSRSTONE GrirFin, New Adelphi Chambers, London, 
" Improve wents in apparatus to be used in the distillation of petroleum, 
or any Oleagivous, resimous, or alcohoiic bodies,” 

2348. HARPsk ‘1WELVETREES, Bromley, Midd.esex, “ Improvements in the 

preparation of washing — soup powders, and cleansing crystals. vi 
2. WILLIAM CAKWoou, Ste; ney, and \ 1.t1aM Boaz, Bromley, Middlesex, 

and CHAKLES * OLWELL, "Beivedere- place, Southwark, Surrey, ** Improve- 

Wwents ip apparatus jor propeiing ships aud other vessels.” ec itwane Te- 

corded 22nd Avugueat, ist2. 

236, WILLIAM £DWARD Newton, Chancery-lane, London, “ Improvements 
in the mode of and apparatus f r treating fermentable substances for 
brewing and distilling. communication from Friedrich Wilhelm 
Hoepfuer, Limenstrasse, Beriin, Prussia. —Petivion recorded 23rd August, 
18o2 

2365. Grorce Daviks, rle-street, Lincoln's-inn, London, “ Improved 
machines for washing skeins of cotton, liven, wool, or silk.”—A com- 
munication from Alexandre Marie Fortuné Tulpin, Paris.—Petition re- 

wrued . 6th Avguat, siz 

2370. ALEXANDER CxIchToN, Glasgow, 
luoms tor weaving ornaun utal fabrics, 

2371. GEORGE VAVIES, Ser.e-strect, Linculn’s-inn, London, “ A machine for 

woveh tabrics of cotton, wool or si k, by means of gas or 








23 








- 








Lanark, N.B., “ Improvements in 





singemy 
alcouoi.”—A communication from Aiexandre Marie Fortuné Tulpin, 
Paris 


2375 
mach nery or apparatus for carding co.ton — other fibrous materials. 
2379. Ricuakp AncuibaLp BRrooman, Fleet-strect, London, ** improvements 
in machinery tor sepa ating OF sortiv a washisg coal and other 

minerals,'’— A communicaion from y milion Evrard, St. Etienne, 
France.—Petiions recorded 2. th Au ust, 1562 

2.21. WiLLIaAM CLank, Coancery-lane, .ondon, “ Improvements in means 
of obtaining light and heat, and in apparatus for the same. "—Ac m- 
murication fiom Mwin Joseph Alphonse Mille, boulevart St. Martin, 
Paris. 

2423. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
In apparatus lor r gujaling or contro ing the wo King of motive ete’ 

pplicable aisy Lo tue regulation of che flow of liquid air or gus 

throush pipes or conduits.”—A communication from Eruest Ulysse ling 

Paris. — Hetitions vee rded Let September, 162 

446. WILLIAM CLakK, Chancery-lane, Lonion, “Improvements in the 

manulacture Of a blue colouring m.tier my communication from 

es Philippe Collin, Bou.evart st. Martin, Paris. —Petwiva reco. dea 4th 


2375. WitLiam Hexry Turser, Blackburn, Lancashire, “ Improvements in 












Seplewh 7. 0. - 
iSu. JoUN STeWAKT Manoersos, Cheapside, London, “ Improvements In 
the menufeeture of the materiai intended for scarfs Or cravats, and 10 tue 
achiners employed «he cin "— he (ile recrvrded th Septomver, 1 oz. 
246. JoHN Henoy Jomxson, Linco.n’ -inu-tieids, London, * improvements 
In bYe-aruis wd projee lies.”— A communication trom Louis Micuel 
Descourures, batis. -etten recorded . th Se, tember, (862. 
2 76. ALEX s\DEK J akDIN« ALDEKMAN, Guildfurd-s reet, b.oowsbury, L-ndon, 
‘apetans, and © sbie slLoppe 3, 
Pein re- 








“Lu proven ents in Sthips’ Wind asses, 
applicable gener. lly to hauling and working with chains.’ 
cmdd oth Septent ver, Ie. 

249%. MaRK oulrtu, Heywood, Laneashire, “ Improvem:nts in machinery 
for rai ing the nap on Woven tabrics."—A communication from Carl 
Martin say, Maven G.wibach, Pruss a. 

24yl, GkO.ek RiTCHIs, Kdubuigh, Mid Lothian, N.B., “ Improvements ia 
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extracting the liquid portion of yeast, spent hops, or other similar 

matters, and in the apparatus employed therein.”— Petitions recorded 10th 

S-ptember, 1862. 

2502. WittiAM CLARK, Chancery-lane, London, “Improvements in cigar 
and ciyarette cases.”— A communication from Joseph Schoenfeld, 
Boulevart St. Martin, Paris.—Petition recorded 11th September, 1862. 

2659. WittiaM Topp and Jacon Topp, Heywood, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus for ‘ collecting waste or fly’ from 
spinning machinery, whether for cotton or any other fibrous material.” 
—Petition recordet 18th September, 1862. 

2609. WiLLIAM UPFILL and WILLIAM Asbury, Birmingham, “ Improvements 
in the manufacture of metallic bedsteads, part of which improvements are 
also applicable for ornamenting tubes and curtain and cornice poles.”— 
Petition recorded 24th September, 1862. 

2829. WALTER Henry TUCKER, Fleet-street, London, “Improvements in 
self-closing apparatus for doors.”—Petition recorded 21st October, 1862. 
3115. Joszru Jewsnury, Kinver, Staffordshire, ** An improvement or im- 
pr ts in hi for raising weights, which improvement or im- 
provements may also be applied to lashes.”—Pelilion recorded 20th 

November, 1862. 

3196. JAMES Abas, of Bridge House, Bow, and WILLIAM CorNweLL WuiTe, 
King-street, Regent-street, London, ‘‘ Improvements in apparatus for 
boiling and evaporating.” — Petition recorded 28th November, 1862. 

8209. Joun ANDRKSON, Royal Arsenal, Woolwich, Kent, “ Improvements in 
the manufacture of the tyres of railway wheels and rails, switches, and 
crossings of railways.”—Petition recorded 29th November, 1862. 

3259. RicHarD HoRNsBY, jun., Spittlegate [ronworks, Grantham, Lincoln- 
shire, “* Improvement in apparatus for cutting and pulping turnips and 
other vegetables,”— Petition recorded 4th December, \sG2. 

3276. JOUN BircuaL., St, Helen’s, and Epwarp Borrows, Sutton, Lane: 
shire, “ Improvements in propellers for ships and other navigable vessels.” 
—Petition recorded tth December, 1862. 

3282. Groro#t Lowky, Salford, Lancashire, ‘‘ Improvements in machinery 
for hackling flax, and preparing to be spun flax, hemp, tow, and such 
like materials.”—Petition recorded &th December, 1862. 

3323. AnTUUR WELLINGTON BurGess, Strand, London, “ Improvements in 
the preparation of anchovies.""—Petition recorded 11th December, 1862. 

3381. CHARLES Hancock, West-street, Smithfield, and StreHEN WILLIAM 
SiLver, Bishopsgate-street, London, ‘‘ Certain compounds and substances 
applicable for eiectric insulation and other purposes.” —Petition recorded 
12th December, 1862 

3837. Joun Brown, Sidney-street, Commercial-road East, London, “ Im- 

provements in hydraulic machinery.”—Petution recorded 1ith December, 

162. 



















And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications pabl:shed during the Week eading 
27th December, 1862. 


1192, 10d.; 1493, Is. 4d. ; 1494, 10d.; 5, 10d.; 1496, 4d. ; 1497, 4d. 
1498, 10d. ; 1499, 4d. 5 1500, 4d. 51501, 10d. 5.1502, 4d. 5 1503, 4d 5 1504, 4d. § 
1505, 40. ; 1506, 2s. 40.3 1507, 6d. ; 1508, 4d.; 15090, Wd.; 1510, ry 
1511, 4d. ; 1512, 4d. 3 1514, 4d.3 1515, 4d. 5 1516, 4d. 5 1517, Sd. 5 

; 519. 1521, 2: $d. 3 1523, 
, 1Od, 3 15% 
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1537, : , Sd.3 15 
154%, ; 1546, 4d. 5 1547, 1548, 4d. ; 
1550, 4d,3; 1553, 4d. ; lod. ; 
1546, i. 3 59. : i , 08.5 
i; 4d. ; fit, Wd. 5; 1467, 4d. 5 
Ad 3 1572, Gd. 





*,° Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely execeding One Penny). Sums ex- 
ceeding 6s. must be remitted by Post-oflice Order, made yable at the 
Agata High Holborn, to Mr. Bennet Woodcroft, Great seal Patent- 
Office, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tuk ENoinwer, of the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §¢. 
1683. G. ALLInON and E, SNELL, Lewisham, “ Surface condensers and super- 
heaters.” —Da'ed Ath June, 18b2. 

This invention relates to the construction of tubulous vessels in which the 
steam or vapour to be cooled or condensed or superheated or charged with 
additional degrees of heat, as the cas ay be, is made to pass from one 
chamber or passage by means of a bent tube into another chamber or pas- 
sage, the cooling or heating, or the heat abstracting or superhea ing (as the 
case may be) being effected within the main casing, and through the 
external surfaces of the bent tubes. The apparatus may consist of a vessel 
divided into two parts by a tube-plate, in which the two ends of each of the 
bent tubes are secured, the larger portion of the chamber being occupied by 
the tubes, and the smaller portion being occupied by a number of divisions 
or plates forming chambers or passage ways, alternately arranged’ for the 
ingoing or outcoming of the ste which is made to pass through the legs 
of each of the bent pipes. Or, instead of the apparatus being formed of 
one vessel only, the tubulous portion may be one vessel and the divisional 
or cellular portion for the inward and the outward passage of the steam may 
be another vessel, and these two may be bolted together or otherwise con- 
nected. For surface condensers the patentees prefer to make the case or 
external shell of cast iron, although it may be constructed of any other 
metal, and where horizontal lavers of bent tubes are preferred, the front 
and back of the condenser should each be enclosed or secured by a perfectly 
air-tight cover, so that ready access may when necessary be had to the inte- 
rior. Each of the passage ways devoted to the exhaust should be connected 
with a bottom chamber or general receiver for the condensed water, while 
the *..am passages are, in the like manner, connected together from the 
steam exhaust pipe. The bent ends of the pipes, which are free to expand 
and contract, may be supported either on bearing pieces cast with the back 
cover, or they may be supported on bearing bars or independent bearers 
arranged within the case. The two ends of each bent pipe being secured in 
the same tube-plate, in each case the one leg communicates with the steam 
—— or chamber, and the other leg with the exhaust or condenser, the 

pnt tubes being one above the other ; for each set of vertical passages the 
number of vertical series may be increased according to the space which can 
be afforded to the width of the condenser, and according to the condensing 

















surface or area required, For superheaters they prefer to employ an appa- | 


ratus generally similar to that described as intended for the condensation of 


steam, although the proportions as well as the details of the arrangement | 


should be varied, to render it more suitable for the special purpose and the 
position of its application ; but, generally, they prefer to add an exterior 
ewing surrounding the shell, within which the heating operation is per- 


formed, and within which interior shell is contained the bent tubes through | 


which the steam to be superheated is made to pass, 
1686. E. Scurutz, Brompton, “ Rotatory engines.”— Dated Ath Tune, 1862. 
This invention relates toa previous patent dated 30th Jectober, 1860 
(No. 2656), and consists in so constructing such engines as to enable them to 
be worked expansively if desired. For this purpose a steam port is made to 
open into one end of the cylinder, at the side thereof, commun'cating with 
the valve chest, and another port communicating with the former one, and 
the steam pipe and the end of the piston at that part has a number of 
chambers or recesses formed in the surtace thereof, such chambers or recesses 
being made to travel in front of the steam ports above referred to, and, con- 
sequently, they alternately o;en and close the communication between 
those ports, thereby cutting off the steam at any previously determined part 
of the revolution of the piston, A direct steam communication is also made 
with the valve chest, and a cock or valve is fitted therein, so that the steam 
may either be led at once to the valve chest by opening the cock, or the 
cock may be closed and steam diverted through the separate passage, and 
through the steam ports above referred to, in which latter case the engine 
will work expansively. 
1689. S. Huston, Deeping, Lincoln, “ Safety valves."—Dated 4th June, 1862, 
For the purposes of this invention two valves are used on the same spindle 
or stem, one being of larger diameter than the other, and tue steam is 
caused to act in such manner as to poss one towards its seat and the other 
off its seat. The spindle or stem of the two valves is hollow from the upper 
end thereof to nearly the lower end thereof, in order that it may receive a 
short red which is pin jointed to the weighted lever by which the valves are 
pressed into their respective seats. Below the seat of the lower valve is a 
pipe by which the steam which escapes from under the lower valve is con- 
ducted away, and, if desired, the steam passing the upper valve may a.so be 
conducted away by a pipe, or it may be allowed to escape directly into the 
outeratmosplere. By these arrangements the steam in a boiler is con- 
stantly tending to open the valve having the larger area, while the steam 
is tending to close the vaive having the smaller area, and the weighted lever 
is —* tending to press both the valves to their seats.—Not proceeded 
with, 








1692. G. RypiLt, Wardrobe-place, London, “‘ Hydraulic pump or engine for 
raising liquids and obtaining motive power.” —Dated 5th June, 1862. 
This invention cannot be described without reference to the drawings. 


1713. C. Hook, Bridgewater, Somersetshire, ‘* Steam engines."—Dated 7th 
June, 1862. 

This invention consists in forming an oscillating engine which regulates 
the introduction and emission of the steam or other motive power by the 
motion of the cylinder, thus obviating or avoiding the necessity of a slide 
valve. Toeffect this the patentee forms in the one bearing or support of 
the cylinder two passages connected with the steam pipe, and in the 
trunnions of the cylinder casts corresponding holes or passages, so that the 
| apertures in the trunnions of the cylinder coincide with those in the bearing 
or support. In the opposite trunnion he forms two passages which serve as 
the exhaust, the waste steam after being used passing down the interior of the 
support to the exhaust pipe. ‘The next part of the invention relates to the 
cock or valve which regulates the introduction of the steam to the cylinder 
This he makes of a circular form, hollowed out on two sides, by means of 
which, when turned obliquely to the right or left, the steam is admitted or 

llowed to enter one passage of the cylinder, which admits the steam into 
ahe bottom of the cyiinder, and urges the engine forwards. To reverse the 
tengine the cock is turned in the opposite direction, the steam is admitted 
through the opposite part into the cylinder above the piston, which thus 
changes the direction, When the handle of the cock is turned quite 
straight both passages are closed, and the engine will be at rest. 
1720. C. W. HECKETHORN, St. Ann’s-road, Brixton, Surrey, “ Obtaining and 

applying motive power.”— Dated Sth June, 1862. 

According to this invention the inventor proposes to attach to a shaft a 
series of hollow spokes, to the closed ends of each of which a beliows is 
fixed, the upper or movable plate or cover of the bellows being weighted 
with metal. The bellows cou municate with the holiow spokes by suitable 
openings at the places of attachment, and the hollow spokes communicate 
with each other by means of an opening through the shaft. The apparatus 

is to be placed in a reservoir of water, the shaft being set in bearings some 
| distance below the surface of the water, when it will be found that the 
| weights ou the bellows will force down and close the covers of those in a 
vertical position, and will open or separate those bellows on the opposite 
spokes, Which would then be in a contrary or inverted position, the effvct of 
which would be that the closed bellows would expel the air through the 
spokes into the opposite bellows, thus causing the series of inflated beilows 
on one side of the shaft to rise in the water, while those on the opposite 
side being shut would sink. When the spokes of the ascending bellows 
have just passed their highest point, and are in the act of descending, their 
weights in turn being uppermost press down the bellows, which sink in the 
water, aiding those on the opposite side to ascend. By these means a 
powerful rotary motion is communicated to the shaft, and by placing suit- 
able gearing thereon the power thus obtained may be applied to machinery 
or other useful purposes.—Not proceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

1673, J. Biers, Tottenham-court-road, London, “ Shoes for horses and other 

animals.” —Dated 3rd June, 1862. 

For the purposes of this invention in making shoes, the under surfaces are 
| formed with proje s between the 
| neighbouring projections, This part of the construction does not materially 
| differ from what has before been done in the making of some kinds of shoes ; 
| but according to this invention, in place of the upper surfaces of shoes being 

as heretofore when they have been made with projections or roughings on 

their under sides, they are, according to these improvement-, made with 
| indents or cavities opposite where the projcctions are produced on the under 
sides, so that the projections are hollow on the upper surfaces of the shoes, 
thus forming undulations or corrugations, by whicli means shoes are made 
extremely strong, and at the same time comparatively light. In order to 
fasten such shoes to the feet of horses and other animals, the outer edges 
of the upper surface of a shoe are made to fit as heretofore against the 
under surtace of the outer edges of the hoof. For this purpose the undula- 

tious or corrugations of the metal do not proceed to the outer edges of a 

shoe, but stop short, soas to leave a sufficient width to fit against a hoof, 

and to receive the nails, 

1676. J. Fincuam, Mildenhall, Su folk, “ Arrangements of mechanisin vseful 

Sor facilitating the repairing of vouds and waus.”— Dated 8rd June, 1962. 
In carrying out this invention a frame is constructed composed of bars of 

iron or other metal orgmaterial, the said frame having the form of a square 
or other convenient figure, such frame being provided with guides for the 
purposes hereafter described, the whole being mounted upon wheels (three 
being the number preferred),the axle of the frout wheels forming part of, or 
being properly secured to, the said frame, and the hinder wheel being secured as 
hereafter described. ‘To the front part of the above named frame is 
attached (as hereafter described) the after mentioned rake arrangements and 
nearer to the back or handle part of the machine than to the rake there are 
arrangements of scrapers provided to follow the said rake when in use, and 
scrape together the stones, roadstuff, and the like. To make the connec- 
tion between the said rake arrangements and the frame aforesaid, long pins 
or slide bars are used, which work in the guides above mentioned, these 
guides crossing one another at right angles or nearly so, by which arrange- 
ments the sai scrapers may (within the limits of the guides) be moved to 
a greater or less angle, as may be required, scraping the filth from off the 
roads, and allowing the angle of the scrapers to be reversed for levelling the 
roads, ‘he said pins or slide bars are provided with such screws, nuts, or 
heads as shall keep the scraper arrangements steady and secured to the 
frame aforesaid, but with capability of travelling in the guides when 
desired. Handles or levers are attached to the said scraper arrangements 
for lifting and also for pressing the same down upon the road. For tilling 
land the scraper arrangements and the rake arrangement can, if required, 
be removed, and agricultural hoes, rakes, harrows, or scaritiers be substi- 
tuted in the place of the rake atoresaid, and thus this machine may be 
rendered also applicable to the tilling of land. 

1677. A. H. Perry, Brighton, “ linprovements in fustenings for, and in the 

method of fastening together or securing, railway chairs and sleepers, dc.” 

— Dated 4th June, 1862. 

Instead of employing the ordinary solid or compressed wooden trenails 
alone, and instead of using iron spikes of any convenient shape or form alone 
lor securing iron chairs to the wooden sleepers of railways, as is now coni- 
monly practised, the patentee forms a hoilow or tubular wooden trenail, 
and uses in combination therewith a novel-shaped metal spike. He takes a 
wooden trenail either turned parallel with a head or shoulder, or with any 
suitable amount of taper, and he bores a hole along its axis; he also takes 
an iron spike or round metal pin with a head, and he flattens it ut some 
distance above the point; but he prefers to le the point cylindrical, so 
that there is a square shoulder formed on two sides by the flattening. For 
the purpose of fastening iron chairs on wooden sleepers he first bores the 
sleeper or other substance, and then drives the hollow wooden trenail 
through the hole in the chair and into the wooden sleeper to the required 
extent ; he then drives the novel description of spike or pin into the hollow 
trenail, which is thereby expanded at its lower end, and thus forms a dove- 
tail within the wood, which will prevent the trenail from being withdrawn 
from the sleeper, as also the spike or pin from being withdrawn out of the 
trenail, 

1687. F. P. Preston, New Cross, and C. GoopMan, George-street 

** Permanent way of ailways.”—Dated 4th June, 1862. 

This invention cannot be described without reference to the drawings,— 
Not proceeded with. 

1694. J. Bein, Portobello, Midlothian, “ Fustenings for railway chairs.”— 

Dated bth June, 1862. 

This invention relates to improved metallic spikes to be substituted for 
the trenails or fastenings by which railway chairs are ordinarily secured upon 
their sleepers, According to one moditication the improved metallic spike 
is made of a piece of sheet or malleable iron or steel, Which is bent or 
shaped in dies or moulds, or by means of any other suitable tools that may 
be in use for hike operations, into a tubular torm. In this modification the 
edges of the metal are not brought quite close together, but are left slightly 
apart, so that the spike may be siightly compressed on being driven home, 
aud its consequent tendency to re-expand will give ita firwer hold in the 
sleeper. With this view the hole in the sleeper is made a very tight fit for 
the spike, or even of a slightly less diameter than the uncompressed spike, 
and the point of the spike is shghtly concd or sharpened, as shown, to faci- 
litate its introduction. 
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. E. Deatu, Leicester, ‘* Road locomotives of traction engines.” —Dated 6th 
June, 1862. 

This invention consists in the First place in fixing the engine or engines 
on a bed plate connected to square plates at each end of the boiler, instead 
of to the shell or fire-box of the boiler, as usua!, thereby obviating the pre- 
sent liability of the bearings and joints to become affected by the expansion 
of the boiler, and also admitting of the engine or engines being readily dis- 
connected from the boiler when required. The invention consists in the 
Second place in mounting the axle in two side plates extending from end to 
end of the boiler, and fixed to the square end plates thereof, fur the purpose 
of preventing the liabiiity of the axles to become heated by contact with the 
boier. The invention consists in the Third place in forming the axle with 
journals working in bearings between the side plates and the wheels, which 
bearings are fixed to a frame extending the whoe k ngth of the engine. By 
this arrangement the said journals of the axe are made to form two pivots 
on which the hinder part of the frame rests when the front end of the 
boiler is raised or lowered by means of a screw and jevers or other suitabie 
lifting apparatus appiied thereto, The inveition consists in the Fourth 
p'ace in applying the power for turning a single steering wheel at or near to 
the axle, instead of above the top of the wheel as usual. The invention 
consists in the Fifth place in constructing the side or end framing, or both, 
in the form of hollow tubes, for the purpose of carrying water, so as to 
dispense with the use ofa tank or tanks for the same purpose.—Not pro- 

! ceeded with. 








Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


1651. W. E. Newton, Chancery-lane, London, “ Treatment of cloth and other 
textures, leather, or animal tissues, for the purpose of rendering them 
more durable and impermeable to water and other fluids, and for pro- 
ducing from any firm fibrous texture, such as cloth, cotton, woollen, or 
mixed goods,a dui able artijicial leather.”—A commuinication.—Dated 31st 
May, 1862. 

This invention consists, First, in giving increased body and durability and 
impermeability to vegetable, woody, and animal fibrous textures, as silks, 
woollens, leather, gelatinous tissue, }r:nella, cotton, linen, satins, mixed 
goods, and other analogous articles, by first subjecting such goods or articles 
to the action of a solution of alumina (or its basic salts), or other true 
mordant and gelatine, in such proportions and in such manner as to 
chemically combine the alumina and gelatine, and form an insoluble com- 
position which combines chemically with the fibre of the cloth, making the 
three a chemical compound, and subsequently subjecting the said goods to 
the series of actions, operations, or processes of the chemical and other 
agents employed, as described, so that by the various processes and sub- 
stances employed, substance is added to fibrous tissue, andthe materials 
are chemically mixed, thereby forming a compact body, possessing grea 
tenacity, flexibility, and at the same time being waterpreof. Secondly, in 
producing artificial leather from any kind of firm cloth, cotton, woollen, or 
mixed goods, by first immersing the cloth in sulphate of alumina, or oter 
true mordants, then in a solution of tannia, and subjecting it to the various 
processes, substances, manipulations, and applications, as fully set forth in 
the specification. 











1655. J. Kine and J. Partincton, Rochdale, “ Looms for weaving.” —Dated 
Qnd June, 1862. 
This invention cannot be described without reference to the drawings. 


1656. J. ELce and W. J. GRADWELL, Manchester, ‘* Machinery for spinning, 
doubling, and winding cotton and other sibrous substances.”—Dated 2nd 
June, 1862. 

The First part of this invention is particularly applicable to the machines 
for spinning called throstles, and to other machines of the like nature for 
doubling and winding, in which two pin cylinders are employed for driving 
the s; indles by means of bands, and it consists in causing the tin cylinders 
to appr: ach each other simultaneously, for the purpose of slackening the 
bands when it is requisite to turn the spindles by hand for removing the 
flyers previous to doffing the fall bobbins, and for replacing the flyers. 
One mode of performing the invention consists in making the bearings of 
the tin cylinders with screw nuts in which right and left handed screws 
revolve, and these screws are turned round by worm wheels acted upon by 
worms on a side shaft. The details of the machinery for moving one or 
both of the tin cylinders, so as to slacken the bar and then to tighten 
them again, may be considerably modified. The Second part of the invention 
is applicable to those machines used in spinning, doubling, and winding, 
in which the spindles are driven by tapes passing over a_ centre 
cylinder, and then around guide pulleys supported in elvow levers, and it 
consists in actuating all the elbow levers on one side of the machine by a 
shaft and eccentrics, or other equivalent agents, for the purpose of slacken- 
ing the tapes sinultancously.—Not proceeded with. 














1658. T. CAMBELL, Leeds, ** Apparatus for ‘witneying piled fabrics."— 
Dated 2ud June, 1362. 

This invention consists in arranging the rubbers so as to diminish the 
pressuie on the surface of the cloth or fabric, which the inventor effects by 
suspending the levers to which the rubbers are connected at such height 
above the surface of the cloth, that heat is not evolved through the great 
pressure of the rubbers ; also in applying heat, through pipes or otherwise, 
for the purpose of imparting to the cloth or fabric the amount of heat 
required to facilitate the process of ‘ witneying,” thereby obviating the 
present inconvenience arising from the great pressure of the rubbers on the 
cloth or fabric. Also a kind of cushion of cotton pile or other suitable 
material is fixed under the cloth opposite to the operating surface of each 
rubber.— Not proceeded with. 

1666. A. V. Newton, Chancery-lane, London, “ Breaking and cleaning Mix 
and other like fibre-yielding plants.” —A communicction.—Dated 2nd June, 
s6v 


ls 

This invention cannot be described without reference to the drawings. 

1685. J. end G. Battinxson, Halifar, Yorkshire, ‘* Combing wool, dc.” —Dated 
4th June, 1862. 

In carrying out this invention the inventors make the combs and _ lifter 
straight, except the front ones, or tho-e next to the circular comb, filling up 
the angles or spaces betwixt the straight and curved ones at each end by 
short rows of combs or teeth and litters, By this means they can pro- 
duce better work and in greater quautity than heretofore.—Nut proceeded 
with. 

1708. G. Daritnson, Coventry, ‘ Ribbons."—Dated 6th June, 1862. 

In addition to warp of the ordinary kind which is used and woven 
together in the usual way, whether to produce a plain or figured ribbon, 
the inventor uses as part of the warp of the improved ribbous, whether 
plain or figured, a certain quantity of chenille or narrow velvet, and the 
velvet may be either plain edged, or of the kind usually known as stamped. 
The said cheniiles or velvets are passed through the harness and sley of the 
loom, and are caused by the usual means te work into the fabrie of the 
ribbon, or to float on the face of the same, or upon the back, or to become 
attached to its edge as may be necessary to produce the effect desired, viz., 
a pattern produced by the appearance in the required places of the chenille 
or velvet on a pileless ground.—Not proceeded with. 


1708. A. V. Newton, Chancery-lane, London, “ Knitting machinery.”—A 
comiiunication.—Dated 6th June, 1862. 

The patentee claims, First, a pad of india-rubber, or other yielding 
material, applied and operating in combination with the needle ring or 
needle bar and needles of a knitting machine, in the manner and tor the 
purposes set forth. Secondly, the employment in combination with the 
pad above mentioned of a second pad, so applied as to press upon the work 
just before the first mentioned pad leaves it, and continue holding it against 
the needle ring or needle bar while the first one is raised, as described. 
Thirdly, the employment in a ci:cular knitting machine of a presser divided 
into two or more pieces or sections, having independent movements, sub- 
stantially as specitied. Lastly, the stop motion composed principall) i 
part of siides suspended from the yarns, and a threaced rotating and longi- 
tucinal moving shaft or notched reciprocating bar, or their equivalent, 
applied in combination with the driving shaft and driving puliey ot a 
properly organised knitting machine to operate as set forth. 

1715. W. H. Turser, Backburn, Lancashire, “* Engines for carding cotton, 
d&c.”—Dated 9th June, 1862. 

This invention relates to the carding engine, and consists in placing under 
the “licker in’ cylindera number of grate bars of varicd angular shapes. 
The tops of these bars are formed so that, when in tieir places, they .ppear 
like the teeth of a circular saw inverted, but having spaces between them 
which gradually widen towards the bottom. At varied intervals the bars 
are formed of different angles. —Not proceeded with. 

1719. J. M. R. Catreav, Paris, “ Machinery Jor tiisting wool, cotlon, Rlaxs 
silk, de." —Dated 9th June, 1862. 

To effect the object of this invention the patentee mounts on a suitable 
frame or stand a spindle carrying the cotton or fibrous material to be 
twisted, to which he communicates a rotary motion by means of a drum 
connected with it by means of a band. By these means be gives the thread 
the first twist ; after leaving the reel or bobbin the thread is passed between 
two drawing cylinders or rollers, over one of which the thread is wrapped, 
From the:e cylinders, if cotton is being twisted, the thread passes unuer a 
roller immersed in water (f silk or wool this is omitted), then throug 
guide, from which it passes to the second bobbin or spindle similarly tormed 
to the other, but placed vertically, and revolving in a different direction, 
which gives the thread a second twist. This bobbin is moved up anddown 
on its spindle by means of an eccentric on the main axle, for the purpore of 
winding the thread regularly and eveuly. The rotation of the last bobbin is 
regulated by means of a smail grooved pulley placed bencath it; in the 
groove of this pulley, and partly enveloping it, is a cord with a weig 
attached to it; by causing the cord to embrace more or less the circum- 
ference of the pulley, aud thereby increasing or diminishing the friction, 
the tension of the thread as it is wound on the bobbin isdetermined. By 
this arrangement the thread is twisted with greater speed and with pericet 
regularity, neither are the colours liable tu be mixed, which remain per- 
fectly distinct and visible after the twisting. 




































Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §e. 


1664. W. E. Newton, Chancery-lane, London, “ Handles of shovels, spaces, 
dung forks, de.” —A communicatwn — Dated 2nd June, 1262. 

Thi, invention cons in forming the eye of the handle by splitting or 
sawing in a lougituai direction tor a sui able distance the cna of the bar 
or shaft of Which the wooden hanale of the impiement is composed, and 
then bending out into the form of a fork the parts formed by the spl.t or 
key. The holder is then secured between the ends of the fork in any con- 
venient mawner, and the parts are held together by a tie rod with screwed 
ends. 

1681. T. ALLCOCK, Ratcliffe-on-Trent, “ Horse rakes."—Dated 4th June, 
1862. 











This invention consists, First, in placing a boss on the inner side of the 
machine at each end thereof, and in bringing this boss nearly throughout 
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its length, but leaving its inner end closed. In this bored boss the patentee 
fits a turned axle, and the other end of the axle he inserts and secures in 
the nave of the wheel. He also cuts a groove round that end of the axle 
which is placed in the boss, and passes a set screw through the boss, the 
end of this screw taking into the groove, and thereby securing the axle fast 
in the boss, but leaving it (the axle) free to revolve. The improvements 
next consist in the following improved mode of altering or varying the 
pitch of the teeth. For this purpose he places two or more transverse bars 
in the machine, upon each of which bars he places a clip ; these clips 
embrace the bars, and have a series of holes in them through which he 
passes spring cotters, the cotters also passing through holes in the trans- 
verse bars, that is to say, each cotter pas-es through one of the holes in one 
of the clips, and through a hole in the transverse bar embraced by such clip. 
The lever bar on which the teeth of the rake rest lies on the top of the 
clips, so that the pitch of the teeth is regulated by the height at which the 
clips are placed and secured on the bars. The teeth can thus be set either 
to touch the ground or just to clear it, or they may be raised up to the 
hizhest point required. There is attached to the machine a presser bar 
which works on the top side of the teeth, for the purpose of making the 
teeth hold closer to their work. 

1690. A. V. Newton, Chancery-lane, London, “ Grain and grass harvesters.” 

—A commnunicution.— Dated 4th June, 1362. 

This invention has for its object tomake agrain and grass harvester, capable 
in its general construction and in its operation of being changed from a 
grass mower to a grain reaper, and vice versd, and yet perform effectually 
the functions due to each operation, which differ in some materia! points. 
Thus, for instance, in cutting grass, the cutting apparatus must run close 
to the ground, and receive all its rising and falling motions from the ground 
over which it (the cutting apparatus) pas- aud uninfluenced by the 
inequalities of the ground over which the driving or supporting wheel (or 
wheels) passes. In cutting grain, the cutting apparatus must be set up 
above the ground at a suitable height, and be there maintained in a firm, 
rigid manner, but so that it may be raised to pass wny intervening 
ob-truction, or adjusted from time to time as circumstances may require. 
For one purpose, therefore, the cutter or finger bar must be flexible, and 
follow the undulations of the ground over which it passes, but under the 
control of the operator tending the machine, and for the other it must be 
rigid, and be carried at a fixed distance above the ground uninfluenced 
certainly by the ground over which the driving orsupporting wheel (or wheels) 
passes: but when mowing grass it is always under the control of the opera- 
tor, who rides upon the machine, and with a lever or its equivalent governs 
the cutting apparatus as to height, and raises it over any obstructions in its 
=. The invention cannot be described in detail without reference tu the 
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Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, sc. 


1652. W. D. K. Suttivan, Rathmines, Dublin, ** Preservation of stone, plaster, 
cement, &e.”—Dated 3lst May, 1862. 

The chief object of this invention is to impregnate stone, cement, or 
plaster with chemical substances that will render the same impervious to or 
capable of resisting the effects of damp. To this end the inventor applies 
fluo-silicate of magnesia, fluo-silicate of zinc, or other soluble fluo-silicate to 
the stone, plaster, or cement, and then decomposes the same by the appli- 
cation of a solution of an aluminate of potash or soda, or silicate of potash 
or soda, or both successively, or by a silicate of alumina dissolved iu an 
alkaline solution. He applies the solutions by means of a bi ish, syringe, 
or hose in the case of buildings, or, where practicable, by immersion. In 
general he prefers the stone or plaster to be damp, and in order to make it 
so he prefers applying a weak solution of silicate of potash instead of water 
merely.— N vroceeded with. 

1704. J. Veriry, Kentish-town, London, ** Composition for coating and pre- 
serving walls, d&c.”—Dated 6th June, 1862. 

In forming this composition the inventor takes one bushel of quick or 
grey lime, which he mixes with twenty-eight gallons of water, and while the 
liquid lime is in a warm state he adds either 201b. of common salt, rock 
salt, or any analogous substance. which, after being well mixed and allowed 
to cool, is strained through a fine sieve; any of the ordinary colouring 
materials to produce the required shade may be added. The mixture when 
thus prepared is ready for immediate use.—Not proceeded with. 

1714. J. Lovecrove, Dalstou-lane, Hackney, “ Iinprovements in apparatus 
Jor insp cting smal sc wers and drains, and sor facilitating the removalof 
obstructions therein.” —Da'ed 9th June, 1862. 

For these purposes, in constructing ventilating, inspection, or flushing 
shafts at intervals over small drains and sewers, they are constructed from 
the top of the sewer to the surface of the ground partly vertical and partly 
curved, and also in two divisions for a double shaft, so as to admit of the 
passing of a bamboo cane (screwed together in short lengths) down one 
division of the shaft, turning into and along the sewer towards the outlet 
for any distance, and thus to effect the removal of any obstruction that 
may have formed between the shaft and the distance reached ; also down 
the second division of t':e shaft turning into and aleng the drain towards 
its terniinal end for any distance, and thus remove any obstruction that 
may have formed in this portion of the sewer. The shaft is covered with a 
marked box, adapted either for carriage or foot roadways, that can easily 
be opened or lifted off without breaking the ground. In the construction 
of ventilating and inspection shafts over house drain traps, they are con- 
structed partly vertical and partly curved, and also in three divisions, so as 
to admit of the passing of a bamboo cane down one division of the shaft 
towards the outlet of the drain, or down the second division towards the 
terminal end of the drain, and down the third division forming a triple 
shaft (into the syphon dip trap), and thus in each of the places reached to 
remove any obstruction that may have formed. This shaft is covered with 
one of two marked box covers, dependent on the mode adopted for the 
ventilation of the drain, i.¢., if the drain is ventilated above the roof or 
from its termival end, then the shaft is covered with a box cover contain- 
ing an air supply valve, to admit air into the drain down one of the vertical 
shafts on the inlet side of the drain trap, to pass all through the drain to 
the exit at its terminal end, and, if the drain be ventilated into the sewer, 
then the shaft will be covered with a marked box cover to contain an air 
exit valve to admit from the shaft on the inlet side of the dip trap upwards 
to and through the exit valve, and down the shaft on the outletside of the vip 
trap, the foul air contained or generated within the drain. The dip trap 
and box valve together seal the foul air trom the sewer. The valve is 
opened by the pressure of the contained air caused by a barometric 
difference of temperature between the air contained in the two shafts, or,by 
the sudden influx of water, 

1696. J. M. and J. STANLEY, Sheffield, “ Sloves or apparatus for diffusing 
heat.”—Dated 5th June, 1862. 

This apparatus consists of a fire-box cast in one piece, or in sections fitted 
together, the length being about «qual to four times its width. This fire- 
box is raired from the floor upon a holiow pedestal projecting more or less 
beyond it on every side. ‘the sides of this pedestal are perforated, and in 
the top thereof a number of apertures are formed, through which perfera- 
tions or apertures the cold air to be heated enters, and passes through 
the heated tubes hereafter described. In an opening in the centre of tne 
pedestal a set of fire-bars formed to the shape of the tire-box are fitted, and 
under these bars a sliding ash pit which draws out at the end is also fitted ; 
this sliding draw or ash pit encloses the entire area of the grate, but does 
not project to any considerable extent thercfrom more than is sufficient to 
cover the bar space and regulate the draught thereto ; thedraw or movable ash 
pitis fitted with a valve at the end for regulating the flow of the air to the 
fire-bars, which are cut off from the surrounding atmosphere, or very nearly 
so, when the slide is closed. The tire-box is closed at the top by a metal 
arch or roof, by which the products of combustion are conducted to an 
aperture at the extreme end thereof. Through tnis aperture they are allowed 
to pas: and return under a second arch or roof, and over the first to a second 
aperture at the opposite end of the second roof or metal arch, and are again 
ce onducted to a third aperture over the first, passing over the second arch 
and under the covering plate of the stove to an a-cending or descending 
flue therein, by which the smoke and other products of combustion are 
carried off, and are thus effectually prevented from coming in contact with 
the surrounding atmosphere of the room or building, the latter being 
warni d by heat diffused by the circulation of the air through the apertures 
and tubular passages surrounding the fire-box and traversing the heated 
chambers of the apparatus. The air which enters the perforated pedestal be- 
fore described is prevented from passing through the fire grate by the enclosed 
sliding ash pit, and is conducted from the lower to the upper part of the 
apparatus through a number of vertical cells or tubes which entirely sur- 
round, and are heated by, the fire in the fire-box. : 

1721. F. Giacnosa, Warwick, “ Ventilating mines, ships’ holds, &c.”— 
Dated 9th June, 1862. 

The object of these improvements is to facilitate the removal of carbonic 
and other obnoxious and deleterious gases or vapours from mines and other 
places. For this purpose the patentee employs chambers formed by covers 
and diaphragms or partitions, the surfaces of which are combined by cy- 
linders of leather, or other suitable flexibie material. The bottom of the 
chauber, or the lower of a series (whet a series is employed), is connected 
by a cylinder of leather or other suitable flexible material toa bell-mouthed 
cullector, adapted to collect or admit of the flow of the gases from the lowest 
surface where such apparatus is applied. Motion is given by suitabie me- 
chanisim to the diaphragms or partitions io the chambers, or to one of 
them, to effect the alternate expansion and contraction of the chamber or 
‘hau bers for the reception of the gases, and for their being forced upwards 
by suitable passages in connection with such chambers or chamber. 
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CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
1653. W. E. Newton, Chancery-lane, London, ‘‘ Construction and operation 
of shot-proof gun towers.” —A comimunication.— Vated 31st May, i862, 
The principal points of novelty in this invention are, First, placing the 
gun tower, shield, or cupola upon a rotating bed or base, and arranging the 
steam cylinders and the necessary appliances for working them and the 
tower aud the guns in such a manner that they shall turn with the tower. 
Secondly, connecting the gun carriages with the pistons of steam cylinders, 
so that the guns may not only be run out of their ports, or back into the 
tower, by steam power, but that the recoil of the guns, when discharged, 
may be taken up or counteracted by the elastic force of the steam in the 
cylinders. Thirdly, making the gun tower, cupola, or shield of much 
smaller dimensions than has been heretofore proposed, and constructing in 
it sections something like a telescope gas holder, so that the top section 
may be lowered into the hold of the vessel when required for the purpose of 
lowering the centre of gravity of the vessel, and thereby preventing it from 
rolling in a rough sea. Fourthly, levelling the gun in the tower in the act 
of raising it by means of a projecting stud, pin, or stop-piece placed near its 
muzzle, in combination with a fixed guide on the tower, so that, as the gun 
rises, the stop-piece therein, by coming iu contact with a fixed guide, may 
so point the gun that a very small port only will be required, as the gun 
must, by this arrangement tor pointing it, enter the port fairly, without 
striking the sides of the port. 
1663. J. Wuitwortn, Manchester, ** Shells.”--Dated 2nd June, 1862. 
According to this invention shells are made of metal properly hardened. 
They are solid fora sufficient length in front of the internal cavity, to give 
the requisite strength for penetration. The fase usually employed for | 
igniting the bursting charge is dispensed with, as the heat generated by the 
impact of the shell is sufficient to ignite the charge. To prevent the heat 
generated by impact from acting prematurely, and to regulate the time of 
ignition, the bursting charge is surrounded by a proper thickness of flannel 
or other material which is a non-conductor of heat. The body of the shell 
the patentee makes of the mctal known as homogeneous iron, or of very 
mild lowly carbonised steel ; the meta! is by the makers of homogeneous iron 
cast into an ingot and hammered so as to produce a bar of suitable section. 
Having obtained such a bar forged approximately to the form of the shells, 
he cuts it into lengths, each sutticient to form two sheils ; these lengths are 
then, what istechnicaily termed, converted, so as to render the exterior | 
part more highiy carbonised, and therefore harder than the interivr, to a | 
depth of from a quarter to half an inch. These pieces he divides, boring 
them internally, and turning and cutting them externally. This being done | 
he puts the body of the shell into an iron box, and surrounds it with animal | 
charcoal, cuttings of horn, and such like materials ordinarily employed in | 
the process of case-hardening, and as is usual in that process he heats the box 
with the body of the shell within it to a red heat. He then withdraws it still | 
red hot from the box, and haviug set it up on end he causes numerous jets | 
of cold water, by preferénce brine, to play both on its outer and inner 
surfaces, thus the shell body is rapidly cooled and rendered hard. In this 
state, however, it is more brittle than is desirable; this he obviates by 
tempering it, for which purpose he places it with its base on a block of 
metal heated to dull redness, and allows it to remain there until a straw | 
colour at the front anda blue colour at the rear indicate that it is tempered | 
to the proper degree. 
1667. J. Manson, Birmingham, * Projectile for small aris, &e.”—Dated 2nd 
June, 186 
The projectiles constructed according to this invention are well adapted 
for smooth bores, because they rotate of themselves by being propeiled 
through the air, and this object is attained by making the projectile with | 
helical or winding passages around its axis. ‘Yhe centre of the axis may be 
solid er concave, but the inventor prefers the cavity of the form of the ex- 
terior, which exterior he sometimes makes of a parallel or cylindrical body, | 
and conical apex or point, the base being flat.—Not proceeded with. 
1710. A. J. Avams, Devonport, ** Rijling Jire-arms."—Daited Tth June, 

















The object of this invention is to reduce the windage and, at the same 
time, get a larger missile or projectile mto the bore of a fire-arm of any 
calibre, and the patentee effects this object by a combination of ratchet 
wheel or eccentric grooves with rounded angles, and of angular grooves in 
the “‘ lands,” sometimes modifying the same combination by rounding all 
the angles. 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upho!stery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, se. 
1661. J. Key avd F. Patrs, Birmingham, ** Producing designs in ivon.”— 
Dated 2nd June, 1362. 

The pateniees claim the application of the process of rolling to the pro- 
duction of designs in wrought iron, the same to be used for the manufacture 
of metallic bedsteads, couches, chairs, flower stands, out-door seats, and 
the like, or other purposes to which the said ornamented iron is or may be 
applicable, without regard to character or extent of the design so produced, 
as described. 

1669, T. L. ScowEN, Stoke Newington, ** Indicating time and accent in inusic.” 
— Dated 3rd June, 1-62. 

This invention consists in having spaces marked on a dial or tube, the 
dial representing different length bars in music equally divided, and hands 
or pointers, worked by clockwork, pass at an equal rate from left to right 
successively, which will show the exact time each of the various length 
notes or rests is to be held or continued, and a hammer with such arrange- 
ments as to cause it to give a louder beat at the accented parts of different 
bars. The accent is indicated or produced by the higher teeth in a star- 
formed wheel ; the whole is set in motion by means of a train of wheels 
with spring barrel or weight, and regulated to the different degrees of 
quickness or slowness by means of an expanding fly.—Not proceeded with. 
1705. W. E. Newton, Chancery-lane, London, ‘‘ Construction of organs and 

other wind mstruments.’—A communication. —D ied 5th June, 1862. 

This invention relates, in the First place, to a novel construction or ar- 
rangement of parts, whereby the pressure of the air ia the different parts 
of the instrument may be regulated. And, in the Second place, to a novel 
or improved construction of single or double-action pneumatic motor, 
applied to the keyboard or action of the instrument, for the purpose of 
reducing the power required to be exertee by the player to produce the 
notes, 








Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Puint, Paper, Manures, ye. 

1665. E. Luoyp, Bow Paper Mills, London, “* Machinery for Ue manufactur 

of paper.” —Dated 2nd June, User. | 
The patentee claims, First, operating, in the manner set forth, upon vege- 
table-fibres preparatory to converting them into pulp for the manufacture 
of paper, in a close vessel or boiler, either fixed or movable, and provided 
with a perforated false bottom or lining, and into which boiler or close 
vessel steam, water, or air is or are admittd for the purposes set forth. 

Secondly, lining the sides and bottom of the bleachinz, poaching, and beat- 

ing ves-els with perforated meial, so that the liquor may be drawn off 

without removing the fibres. Thirdly, countersinkins the holes made in 
the perforated metal employed in the bleaching, poaching, or beating 
vess :1, and also in the close vessel or builer, as described. Lastly, adapting 
to the delivery end of the papermaking machine a shifting or movable table 





to receive the paper as it is delivered trom the machiue, as and for the pur- 

pose set forth. 

1693. J. E. Momoux, Windmill-stret, Tottenk 
“Compound for protecting and presevcing the polish, polished and other 
suriac8 Of metals, woods, skins, and pape, and for ren ering aul woven, 
tertile, and other Jubrics water and weather-provf.”—Dated bth June, 
162, 

This compound or liquid is produced by the chemical action of acids, 
water, and ether in the quintessence of alcoho! upon silk, Cotion, or otver 
vegetable matier, by which the latter is uecompored, dissulved, and con- 
verted into a liquid state, so as to combine or mix with tne rectitied spirit, 
and form a limpid, transperent guu or compound possessing the properties 
above mentioned, The liquid may be used with colour without losis its | 
properties.—Not proceeded with, | 
1717. E. Hortix, P vis, “ A composition for rendering wninfllammable linen, 

Jlia, silk, cotton, woolwork, dee.’—Dated Vth June, 62. | 

This composition contains three products, of which salt of tartar is the 
base, the two others being starch and sulphate of suda.—Not proceeded with, 
1718, J. KEELING, Reading, “ Manufacture of gus.”—D sted 9th June, 1862, 

This jnvention cannot be described without reference to the drawings, 


‘-court-road, London, 


Crass 9.—ELECTRICITY.— None. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the prccetng heads. 


1654. B. Temptan, Manchester, “ Registering and indicating billiards, &e. 
— Dated 3ist Moy, 1-62. ; 
This iuve.tion caunot be described withvut refereuce to the dra vings. 


” 


1657. A. J. Sax, Paris, *‘ Kettle, big, or other drums.”—Dated 2nd June, 1862. 

This invention cannot be described without reference to the drawings. 
1659. C. H. Rorckner, Bristol, “Coffer dams.”"—Dated Ind June, 1862. 

This invention consists in driving piles across the bed of a river or other 
watercourse at some distance from each other, say two, three, or four 
feet asunder, and in employing a strong woven material or fabric, such as 
sail cloth, rendered waterproof by any known means, for the purpose of 
keeping out the water, the fabric being placed along the piles, reaching 
from the top thereof to the bed of the river or other wateicourse.—ot pro- 
ceeded with. 

1660. J. Baker, Coatbridge, Lanark, “* Pumps.”—Dated 2nd June, 1862. 

This invention relates to the arrangement and construction of pumps, 
more especially those of the portable kind, which are specially adapted for 
the use of horticulturalists, and varivus other purposes. According to one 
modification the pump consists of a brass barrel, to the lower end of which 
isattached a ring, which is connected by two curved stays toa foot plate 
beneath. To the lower part of the pump barrel is screwed the box or 
chamber in which the inles valve is fitted. The extremity of the vaive box 
has screwed to it a short length of bent tubing, to the outer end of which 1s 
connected the flexible tubing which serves to convey the water from the 
source of supply to the pump. A dise valve is fitted in the inlet chamber, 
ané this valve rises with the upward motion of the piston, and the water 
flows into the barrel, The piston is of the ordinary kind, and is attached 
to a rod passing out through a stuffing box at the upper end of the barrel 
and terminating in across handle or hand lever. The downward pressure 
of the piston forces the water through a laterally projecting tube, which 
communicates wish the outlet valve chamber. The outlet valve opens 
upwards into a small chamber of a spheroidal figure, the upper part of 
which communicates with the outlet tube; to this is screwed the flexible 
tube and jet piece for directing the stream of water in any required direc- 
tion.— Not proceeded with. 

1662. C. E. Gray, Great Suffolk-stre-t, Southwark, “ Apparatus for extract- 
ing, renderwmg, receiving, purivving, cooling down, aad delivering 
oleaginous and fatty matters or other yvaterial treated by steam pressure 
Jor extraction,” — Dated 2nd June, 1862. 

The patentee claims the use or application in the treatment of fatty or 
oleaginous matters, or for other similar purposes, of a closed steam-tight 
vessel or digester, in combination with a receiver or second vessel, for the 
purposes of treating, that is to y, melting, purifying, and drawing off 
under pressure the fluid portions of such matters for the objects and pur- 





va 








| poses described. Secondly, the use and application in the treatment of the 


aforesaid matters and like purposes in combination with a digester 
or other similar vessels of a steam-tight receiver or second vessel, 
as a recipient for the fluid portions of the aforesaid matters heated 
under pressure, for the purpose of allowing the same to cool down to the 
temperature at which they may without injury be exposed to the atmo- 
sphere, for the reasons and purposesdescribed, Thirdly, the use and appli- 
cation of a jointed or movable pipe, with or without a strainer, rendered 
buoyant by a float or otherwise, and having its outiet at the lower part of 
the vessel to which it may be attached, for the purpose of draining off the 
supernatant fluid contents of the vessel or vessels, Fourthly, the applica- 
tion of the drying apparatus, as described, for the purposes specified, 

1608. J. J. H. Genuanrnt, Larcrence-lane, London, ** Fastening for bags, purses, 

de.”—A communication.—Vated 2ad Jun”, 1862. 

This invention consists of an improved fastening in which is a lever so 
arranged that, when depressed at one end, it depresses a spring placed 
beneath it, aud thereby releases from each other the two engaging parts of 
the fastening, but when the lever is released or restored to its previous 
position, it allows the spring to rise, and the engaging parts of the fasten- 
ing (supposing them placed together) to be again engaged. ‘The lever is 
worked trom outside the bag (or other article to which the fastening is 











| applied) by means of a handle, finger piece, or end, on raising which, or 


moving it in an upward direction, the opposite or inner end of the bar is 
depressed, the spring forced down, and the fastening opened, 
16/0, G. Gurnky, Bude, Cornwall, ** Apparatus Jor the production and ap- 
plication of artyicial light "—Datea 3rd June, 1862. 
Tuis invention cannot be described without refereuce to the drawings. 


1671. W. H. Haut, Birmingham, ** Miners’ safety lamps.”"—Dated 8rd 
June, is62. 

This invention consists in the manufacture of the Davy or safety lamp 
with a spring lock, and superior wire gauze. The superior wire gauze is 
made by forming the woven wire work into the usual or suitable shapes, and 
then tinning or galvanising them; this process solders the seam and 
strengthens them eutirely.—Not proceeded with. 

1674. 8. Weston, Tenterden, Kent, “* Trusses.”—Dated 3rd June, 1862. 

In carrying out this invention the pad is mounted on and carried by a 
metal disc or plate, which has two studs or projections thereon, which 
enter through holes in the back of the pad. On either side of these studs 
or projections is a half elliptical spring, which is fixed to the dive or plate 
so that the ends of the springs rest against and press the pad outwards, yet 
allow of its moving on the projections or studs in any direction, On the 
dise or plate is attached one end of a bent wire or rod, by means oi a pin 
joint, so that it is capable of movement. This bent wire or rod ascends up 
nearly to the hip. At the other end of this wire or rod there is a hook or 
other means of attaching it to a strap, which passes over the hip and 
behind the back of the person who is wearing the truss. The other end of 
this strap is then passed over the other hip, and is attached to the end of 
another wire or roi, which is, by its other end, fixed to the dise or plate, 
and ascends some distance from the disc up towards the hip last mentioned, 
One end of a second strap is attached to the end of another wire or rod, 
which is also atrached to the disc or plate, and d ls some dist 
below it. This strap passes between the legs of the person wearing the 
truss, and then ascends up behind the person in an inclined direction, and 
is made fast to the other strap near where it passes over the hip last men- 
tioned. 

1675. J. L. Noxton, Belle Sauvage-yard, London, “ Raising and forcing 
water.”—Datei 3rd June, 1802. 

This invention is applicable to pumps where diagrams or flexible parti- 
tions are employed, as well as to other forms of pumps, and consists in 
applying the suction or induction pipes or inlet at the upper part of the 
cylinder or chamber of a pump, within which the piston or viaphragm 
works, so that the cylinder or chamber of the pump is at all times charged 
with water, even though the valves be defective ; and, further, in combining 
with pumps, whether they be double or single acting, a peculiar arrange- 
ment of valves. For this purpose the inlet and outlet vaives are placed at 
or above the upper parts of the cylinders or chambers of the pumps, and 
the outlet valves are arranged above the inlet valves, which are placed in 
suitable boxes or compartments exterior of the cylinders or chambers of 
the pumps, but connected with them by suitable passages, to admit of the 
valves being readily got at. The iniet and outlet valves are arranged over 
the upper ends of the suction pipes of the pumps. 

1679. C. 8S. Cammn, Gerrard-street, Islington, ** Felted Jabrics suitable for 
hats, bo nnets, dee.”"—Dated 4th June, 02. 

The First part of this invention consists in preparing such felted fabrics 
by taking a body, foundation, or form of suitable shape made of paper, 
paper pulp, calico, linen, or other woven fabric, and applying vo it a coating 
of varnish, shellac, india-rubber in solution, size, glue, or other suitable 
adhesive mate. ial, upon which the inventor applies a sufficient quantity 
of ground or properly prepared flock, wool, silk, cotton, or other suitabie 
fibrous material, which is then pressed and worked to a proper surface, and 
if not of sutficient substance an additional coat or coats of the adhesive 
material may be applied, and addivioual quantities of the felting or other 
materials may be added.—Not proceeded wih. 

1678. G. PEEL and J. Simpson, Manchester, “ Construction, arrangement, 
and mode of working hydraulic presses.” —Dated 4th June, ise2. 

These improvements in the construction of hydraulic presses consist in 
making the cylinders and rams of steel, instead of cast iron, as heretofore 
customary, in making the columns of steel instead of wrought iron, and in 
making the framing for the top and bottom of the press of wrought iron 
or steel, either alone or combined with cast iron or other materials, instead 
of entirely of cast iron, the object being to unite great strength with com- 
parative tightness. The improvement in the arrangement of hydrautic 
press s consists in m king the rams and cylinders to work within each 
otwer iu the same manner as the slides of a telescope ; the largest ram works 
within a stationary cylinder, and the smailer ram works w. thin the larger 
ram, which acts as a cylinder, and in this way two or more rams of 
different diame‘ers may be acte1 upon successively to increase the power of 
the press as the speed dumin shes. When the smatier or smallest ram has 
been raived seli-acting blocks come into action to support the follower, 

















| which is then carried forward by the action of the succeeding ram. The im- 


provewent in the mode of wo: king hydraulic presses consists in forcing the 
water that has becn used to raise the ram or rams into an air vessel, in which 
it accumulates under pressure, and in conveying this water again into the 
cylinder or cylinders of the press, for the purpose of partialiy raising the 
ram or rams during the next operation, By this means the rams are 
rapidly raised, while the pressure to be overc»me is small, thus econo~ 
mising power and time in working the bydraulic press, The air vessel may 
be charged direct by the pumps when the pumps are not required for work- 
ing the press. The improved arrangement of force pumps for hydraulic 
yresses consists in connecting the plungers of two or more pumps toa 
en working on afulerum, the piston rod of a steam cylinder, direct to 
one or both ends of the beam, thereby applying the power in the most con- 
venient manner for working any conven.ent mumber of force pumps, The 
pumps areor may be of different diameters, and they are provided with 
selt u ting Valves, su that, a. the r increases, the larger pumps are 
successive:y Lirown Out ol ect on, 
1680. W. James, Dudicy, Worcest r, ‘ Bolls, spikes, and nails."—Dated 4th 
June. idt.. : 
This invention consists in making bolts, spikes, and nails of round spiral 
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‘oovel rods, and in a peculiar «nparatus for producing the twist in the 
rod during the process of manufacture. The metal rods of which these 
articles are manufactur. d are first roiled with one or more straight grooves 
or channels. To give the required spiral direction to the grooves or 
channels the rods are afterwards twisted, and finally the bolts, spikes, or 
nail are headed in the usual manner. For the purpose cf producing the 
twist in the meal rod a simple box or cylinder is used, with a perforation 
slightly larger than the rod itself, on which perforation spiral protections 
are formed equal in number to the grooves on the rod, and varying in size 
ond form according to the size and desired curvation of the grooves or 
chambers in the tnished ar‘icies. The metal rod coming from the rollers 
passes into and is fore d through the ssid box or cyluder, thereby twisting 
the rod more or less, the degree of twist depend ng upon the form of con- 
st: uction employed for the inside of the box or cylinder. This twi-t or 
spiral form, however, may be given, though not so conveniently, ty the 
ordinary means to evch length se arately, either b fore or after the bolt, 
spike, or nuil is headed. When «ne of these bolts, spikes, or nails is 
driven isto a hole somewhat smaller than the sad bolt, spik-, or nail, it 
passes through sp rally, or ina manner -imilar to that of a screw, and it 
retains its position With a much greaterteuacity thun the ordinary bolt, 
spike, or screw. 

1682. R. Rog, Frivrgate, York, 
de.” Dated 4th June, 1862 

The object of th.s invention is to supersede the necessity for the numerous 
planes required by ac reenter or joner for preparmy the tongues used in 
the various operations of carpentry ; and for the purpose of carrying out 
these improvements the inventor makes the piane with an acjus'able fence 
similar to these weedin a “plough” or ‘side fillister plane” having two 
plane: similir tothose known as rabbet p'anes work ng on « bar, so as to 
keep them perfee ly parallel and true with one anvther. The-e planes are 
als» provided with a “stop” which reguates the depth to which the 
tongue -hill be cut, and they are provided with suitab e adjusting and set 
screws so as to enable the workman to make the tonzue+f avy desired 
wid'h, depth, or position on the plank or other picee of wood operated upon. 
—Not proce ed with. 

1684. G. B TossEuu Threadveedle-atreet, Lond n, “ Apparatus for freezing 
and co ling liquids wad mixina syrups.” Dated 4th June, sor. 

This invention ¢ nsists in arranging on apparatus so us to give it a hori- 
zontal rotary mo ion, in order that the refrigerating compou'd shal ree ive 
@ vertical motion, so that it shall aet quiet y and ellicaciously, and alse to 
change con inually the positions of the liquids to be congealed for the pur- 
pose of disengaging the air. 





* Planes for t ngucing, working svsh fillistere, 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPIOCN, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Past Week at THE Finished Inonworks—FIRMNEss IN THE 
Pie jxon Trave: J/rices Kising—Mien Prick or Inonstonr— 
Coa, Tape Goop—Tre Past Week's Trape in Birmincuam: Nil-- 
950 Facrors aNp Oruers Paying on Fripays—DBoarp or Trabe 
Returns rox November anp tae Eveven Montus: Metals and 
Hardwares: Spee fied—Locau Varnes: Mr. Hipkins and Samue! 
Griffit sand E. B. Thorneycrojt—Vervipie Pit SHart ACCIDENT: 
Twelve Lives L st: Mysterious Breakage of’ Iron. 

Most of the finished ironworks in this district resumed operations 

on Monday evening or ‘Tuesday morning upon orders in hand be- 

fore the commencement of the holidays. Hitherto in the present 
week very few orders have come in. There is, however, an ex- 
cellent tone in the trade, every one anticipating an active demand in 
spring. If there should be anything approaching a revival at that 
time it is most likely that the prices of finished iron will then be 
advanced; for the sellers of pig iron are remarkably firm 
at the prices that have for the past month been quoted in the 
open market. ‘Ihe splitting of the difference between the prices 
given before the last advance and the quotations since the last 
quarterly meetings is not now taking place, and a rise of half-a- 
crown upon the present selling prices will probably be declared at 
the quarterly meetings next week. Excepting at that rise, makers 
and agents are now indifferent to negotiate transactions. The 
price of Schneider and Hanuey’s hematite pigs will then be £3 10s., 
and the same will be the quotation for warranted all—mine 
Staffordshire pigs—that of Ward and Sons, for instance. Pigs of an 
inferior description are also advanced and advancing, and at the 
~:c veiling comparatively high prices much in demand. Jn illustra- 
tion of this we may state that the Parkfield Company, whose make is 
about 520 tous a week, have orders on their books for 9,000 tons; 
and most of that quantity, we are assured, has been bi woked at £2 lds. 
aton Varkfield pigs are now therefore £2 lis. tid. his is a re- 
markable rise in a comparatively short time, inasmuch as it was not 
many months ago that Parkfield pigs could be obtained for £2 ds. 

The profits of the makers of best Staffordshire iron are not so many 

as some persons would, from the above quoted figures, imagine, for 

go scarce has good stone, the produce of this district, become that, 
instead of the price of stone being 13s. 6d. a ton (pigs being 
£3 7s. 6d.), it is 15s. a ton, and some makers have even begun to 








ask I6s. 6d. ; 7 ; 
A good trade is being carried on at the collieries. At all the pits 
where work was being done before Christmas operations have been 
resumed, - ¥ 
Of the past week's transactions in the hardware trades of Bir- 
mingham and South Steffordshire, we have nothing to report 
worthy to be placed upon record, inasmuch as the manufactories 
are being re-opened only as we are writing ; aud as, with the rarest 
exceptions, all the travellers are at home, and as, further, shopkeepers 
are steck-taking, very few orders are expected to be received till 
nearly the close of this month. We may, however, Titea eeum- 
stance in connection with the business proceedings of factors and 
merchants in Birmingham, which will exert a considerable amount 
of beneticial influence upon a large number of the employes in that 
town, and upon many of the “small masters "and their operatives 
both in Birmingham and in different parts of the black country, 
Vhe circumstance to which we refer is, that about 250 firms in the 
metropolis of the Midlands have ex pre ssed their determination 
to pay accounts on Friday, instead of Saturday, during this year, 
The Board of Trade returns for the month of November, which 
were issued on 1 uesday last, show that the diminution in the 
ayyregate value of the exports of Briti-h produce and manufactures, 
Which took place during September and October, continued dur ing 
the succeeding mouth, bringimg the total value down to a figure 
little abowe that of March last, from which time to the beg ; 
the autunn there was a rapid Increase, The total exports of Ne 
vember amounted to £9 TELS, against £9 Red 762 in the co Ves- 
ponding period of last year, and £1,757,049 in that of 1860 
Steel, un, and tin plates show a decline; but the dycline is slight as 
compared with cotton and silk and worsted manufactures. With 
these exce plious the foreign and colonial trade of the mou.h exhibits, 









in respect of exports, a considerable increase 5 and in ne article is 
this more remarkable than mm bardwares and cutlery, iC is borue in 
mind that the United States is our principal customer for these goods, 
and now takes only half the usual quantity. “The exports ot No- 
vember amounted in value to £318,922 agaaust £356,309 in the cor- 
responding period of the previous year, and £5LLULS in that of 1861 

This increase extended to all our markets, except the Uuited States, 
but most considerable in respect of the ex- 
the River Plate. ‘The 
off. however, on the 


Brazil, and South Africa; 
ports to Kuss a, Germany, India, Australia, and 
eleven mouths’ account shows a slight hullng eff 
same portion «et last year, vaud a mere cous le rable aanintion as 
compared with 1860 Fire-arms, the exports of which have miulti- 
plis din value nine times sinee the commencement of the « iv iw ar 
in America, Were exported in November to the amount ef £187,149 








against LLTSA 
the whole of the year the exports of this branch of manufacture 
in value to more than a million and a quarter 


amounted ‘ 
less than half a million in the previous year. 


sterling against 
The exports of machinery during the year J 
whole, been on asmalier scale thau in 1d61; but steam engines show 









a considerable increas 
instance, being 41! 


,224, against £74,019, in the corresponding 
month of the previous year. 


There were fewer ¢ hgibes eXported 





nery fell from £267,566 to £235,688, the decrease extending to 
‘France, Holland, Germany, India, and Australia. Jewellery, watches, 
plate, and plated wares exhibit an increase from 438,949 to £44,806, 
both amounts, however, being below those of the corresponding 
mouth of 1860. This applies also to the exports of the whole of the 
expired portion of the year, as compared with the two preceding 
years. Metals show an improvement, under nearly every head, as 
widl be seen from the following table:— 
Month of November, 
186, 186. 

£101,575 .. £77906 .. 





Pig and paddled iron... .. 5 
272 


Bar, angie, built, and rodiron 182134 .. Ja ,{i2 .. 

WONG F WON 5 06 2s. oe 245.962 .. 134,062 .. 214,950 
Iron wire oh: ey sey ee 23.752 .. 13,170 .. 31945 
Cast iron .. $7,106 .. 56,755 .. 59,148 


Iron hoops, sheets, and boiler 
° . 91,766 





ee ° ef 76,548 .. 
Wrought iron.. .. «. .. 143 345 oe o- 46 
Steel, unwrouzht.. .. .. $38,159 .. ee =. 85 3:25 





Copper, upwrought ..) .. 42,802 .. 21,507 .. 37,450 
Wrought copper and yellow 

ie ie ee ae ae (8,828 94,202 «2 163,238 
Brass a a ae 23,84 0 15,190 .. ly, 61 
ee a 5273 .. 39.284 .. (2,682 
Tiv, unwrought .. .. .. $1,'S4 se 24 505. 21,384 
ee 05,994 .. @1,574 .. 76,3 4 
Zine ba ee, ee b.8h8 <s 6415... 11,c60 


The eleven months’ account shows an increased exportation of all 
the metals except railway iron; but the exports of that period ex- 
ceed those of 1860 only in respect of pig aud puddled iron, iron 
wire, wrought iron, and copper, lead, and tiu. As regards the 
month of November, the increase in pig and puddled iron was due 
to the exports to France, Russia, and the United States. The in- 
crease in bar iron extends to all markets except a small falling off 
in the direction of the Hanse Ports aud India; but it was most consi- 
derable in the exports to France, Turkey, and the United States. 
The increase in railway iron was not general, there being 
a great falling off in the exports to Prussia, Russia, Sweden, 
Cuba, and Chili The 
iron Was almost general, the exceptions being in respect of the 
shipments to the United States and Brazil. There was a diminished 
exportation of iron, hoops, sheets, &., to Russia aud India, but in 
every other quarter a cousiderable increase. The ouly exceptions 
to the increase in wrought iron were Holland, Russia, and South 
Africa; but the greatest increase Was in the exports to France, 
India, Australia, and the United States. The falling off in steel 
was not general, but both of the principal consumers, France 
and the United States, took less than in 
month of last year. India was the only exception to the augmented 


comparatively small increase in cast 





the corresponding | 


demand for unwrought copper, while the United States formed | 


the sole exception in respect of the increase in copper goods and 
yellow metal sheathing Both the Chinese and the Americans took 
largely augmented quuntities of lead. and there was a smaller increase 
in the exports to all other countries, except France, Russia, and 
India. ‘Tbe falling off in unwrought tin was general, except in 
respect of the exports to France, while there was an increased ex- 
portation of tin plates to all markets except Australia and the 
United States, the falling off in the latter direction being extensive 
enough, however, to bring about the results shown inthe table. The 
imports of copper, steel, aud tin fell off, but there was an augmented 
supply of bar iron, lead, and zine. 

Kelative to local bankruptcies we have to report that the concern 
of Mr. Hipkins, irouma-ter, of Dudley Port, is likely to be wound 
upin the Bankruptey Court, and that the respective petitions of 
Samuel Griffiths and Edward Bagnall Thorneycroft are to be pro- 
ceeded with as one with a joint estate. 

One of those accidents incidental to mining operations when carried 
on in direct and systematic violation of the established rules, and of 
late years especially frequent ip this district, happened on Monday 
last at one of the pits worked by the Lilleshall Company, at Priors 
Lee, a small village in Shropshire. Early on the morning of that 
day the men had assembled on the pit bank as usual to descend the 
mine to their work. ‘the first lot of twelve had reached their desti- 
nation in safety, when another twelve entered a cage attached to a 
spripg box, also to descend the shaft. The signal was given, the en- 
zine Was set in motion, and the crowded cage commenced the descent. 
In a few seconds the engineman found that something had detached 
itself from the end of the lowering rope, a flapping noise was 
heard against the sides of the shatt by those above, and almost 
instantaneously a rush of wiud, followed by a crashing sound, 
was felt and heard by a man working near the bottom of the shaft. 
He hastened to the spot, and there, mingled with the frag- 
ments of the cage, saw the mutilated and lifeless bodies of 
nine men and three boys. The corpses were quickly conveyed 
to the top, and as the news spread among the villagers 
the pit bank became crowded with anxious inquirers. When it is 
stated that eight women found them-elves widows, and twenty- 
seven children fatherless, the rest will with ease be supplied by the 
imagination Now for the cause of this accident. Those of our 
readers Who are conversant with mining matters will remember that 
the spring box is an oblong tube closed at each end, and con- 
taining a spring. When the box in a vertical position is in use, by 
the mechanism of this spring the wholestrain is thrown upon one end. 
In the present instance this part was five sixteenths of an inch in thick- 
ness, and having fractured at ove corner had liberated the suspend- 
ing cage, Which, with its cargo, was then precipitated to the bettom 
ofa shaft 260 yards in depth, Au Inquest upon the bodies was 
oO} ened near the spot on Wednesday last, and was adj urned for a 
few days, for the making of furiher inquiries, with a view to the 
thorough investigation of the whole maiter. By the evidence 
given on this oceasion, it was shown that in direct vivlation of arule 
Which provides that no largernumber thaneight persons shall descend 
in a cage or slip at ove time, it has been the almost invariable cus- 
tom at this pit to place in the vehicle twelve men and boys for a 
single cargo. One witness stated that only for three Or four morn- 
ings during the last fourteen months had he seen this course varied, 





| and on those occasions the alteration was ouly made in deference to 


the urgent remoustrances of some of the men, Another witness 
asserted that for three years he had known the rules to have been 
constantly infringed at this pit. The negligence, however, 
would seem to be chiefly contined to the subordinate officials. The 
ebgtucers In giving their evidence stated thatthe drawing apparatus 





| had been regularly lus pt ected, that the iron of wiich the box was 


656 in the corresponding px riod of 1861; and during | 
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» the value of those shiy ye d in November, for | 


tou France and Span, but to all other countries there appears to | 
have been an increase, especially to Russia, India, Aust wil, and 
Brazil. ‘Che value of the exports of other descriptions of muachi- 


made was ot good quality, and that the broken part had been cal- 
culated to bear a we ight of tens. Both seemed tuo be of the 
opinion that the fracture was the result of some sudden iniuence, 
and had not arisen from the existence ofany slight previous fracture 
or Wear of the particular part, inasmuch as, bad this been the case, 
it must have been before perceived. There can be but 
doubt that, when the inquest is resumed, the matter will have been 
thoroughly sifted, and ihat something practical will be the result. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


and Harlour Board— Nortwexn ‘Vorics: North: kasrern Rk aw ye 
* hielis Stam Shippin Compiny : Exports fiom the Tyne; Colliers 
Disagreements: hussia and the Lyne—Mr. Adam Sultu—scottish 
Matters: Institution of Engineers in Scotiand: tuessr's. G. and J. 
Burus and the North oritish Railway C mpany. 


State or Trave: Sheffield: Manchester—Liverpoon : Mersey Docks 


Bustxess at Sheffield has been interrupted by the Christmas holi- 
days. The closing of the mauufactories this season has been general, 
but an exception must be noted in the case of several large firms 
which have bot suspended their operations, Many establishments 
will pot resume business atall actively for thenext fortuight. Captain 
Palin's statistics with regard to the state of employment at Man- 
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chester do not show more discouraging results; on the contrary, 
there is, if any thing, some improvement. The captain returns 
position of the machinists aod foundries of his district as follows :— 
Machinists—On full time with all hands, 7: on full time witha 
portion of their hands, 20; on short time, 17; stopped altogether, 8. 
Foundries— On full time with all hands, 5; on full time with @ 
portion of their hands, 13; on short time, 5; stopped altogether, 1. 

To turn to Liverpool. At the last weekly meeting of the Mersey 
Decks and Harbour Board it appeared that the emount transferred 
to the general estate from the warehouses was less by about £3,000 
than at the end of the previous half year; the falling off arising 
entirely from the non-arrival of guano, of which there had been none 
stored this year in th» warehouses of Birkenhead.—A communication 
was read from Mr. John Bigham, inclosing a list of stores now open 
for petroleum, showing, he said, accommodation for 80,0: 0 barrels. 
After the late heavy arrivals, he said he was prepared to show that 
there was not, and not likely to be, any want of storage at present, 
and there covld be no necessity, therefore, for the board to interfere 
with the legitimate trade of warehouse keepers. Mr. Boult re- 
marked that le nevertheless understood it to be a fact that petro- 
leum was being carted from the Canada Dock to the sheds in 
Sandon-street—a cartage of five miles, at the least—and if that were 
the case it would be hard to say that the trade were properly accom- 
modated. 

We glean several items of interest from the north, Commencing 
with yesterday, the passenger trains on the Newcastle and Carlisle 
brauch of the North-Eastern Railway will arrive at and depart from 
the Citadel station at Carlisle. This is regarded as a valuable 
accomodation to the public. When the bill was introduced into 
Parliament for the amalgamation of the Neweastle and Carlisle 
‘ ompavy with the North-Eastern, a clause was introduced em- 
powering the North Eastern Company to run into the Citadel 
station. It was originally intended that the change should take 
place on the Ist of July, bat in the bill's passage through Parliament 
the date was changed to the Ist of January. The joint station com- 
mittee have been using every effort to get the station ready for the 
increased traffic cousequent upon the introduction of the Newea-tle 
and Carlisle line and the North British.-The Shields Steam 
Shipping Company is about to place a second steamer, now building 
by Messrs ‘T. and W, Smith, Limekiin shore, upon its station to run 
iu conjunction with the commerce between Shields and London. 
The new capital stock of the company, amounting to £11,000, has 
been wholly subscribed for.—The exports from the Tyne last week 
comprised 20,629 tous coals, 3.267 tors coke, 15,60 ewt. iron, and 
242 ewt. alkali. ‘There was av increase last week in the shipments 
of coke of 1,828 tons, and in iron: f 6 ewt ; while there was a 
decrease in the shipments of coals of 10,357 tons, and in alkali of 
4,212 cwt. 

There has been some excitement during the last few daysamong the 
pitmen of Northumberland. It is usual in winter to make some reduc- 
tion in the working prices at all the steam coal collieries, the present 
being generally the dullest time of the year for that branch of the coal 
trade as it is the briskest for househeld and gas coals. The men do 
not generally object to the propose 1 reduction, but they have 
strongly oppo-ed the project of the masters for introducing at this 
time the old plan ef yearly bindings. For the last 18 years, ever 
since the last genera! strike, yearly bonds have been abandoned, and 
monthly agreements have been the rule of the trade.—Russia appears 
to have done the Tyne a very important good turn. Besides order- 
i: g the construction of several iron armour- plated ships in England, 
the Russian Government intend to build such vessels in their own 
dockyards. Messrs, Charles Mitchell aud Co., of Low Walker, have 
been entrusted with the arrangements necessary to convert the 
dockyard of St. Petersburg into an iron shipbuilding yard. 

We are happy to hear that Mr. Adam Smith, of the Grimsby 
Docks, has recovered from his recent severe indisposition. An 
epergne, of the value of £15", is about to be presened to Mr, 
Smith, who is highly respected in the scighbourbood in which he 
has passed the latter part of his profe~s1onal career. 

Turning for a brief space to Scotland, we note that at the last 
monthly mec ting of the Institution of Fngineers in Scotland, Professor 
W. J. Macquorn Rankine, in the absence of the president, oceupy- 
ing the chair—five new members and one graduate were unanimously 
elveted; after which the Institute agreed to remit to their council to 
appoint a committee to assist in making arrangemeuts with the 
Philosophical Svciety of Glasgow for a conversazione in the end of 
the month, Toe adjourned discussion on “Experiments on 
Wrought Iron and Steel,” by Mr. D. Kirkaldy, was resumed and 
finished, and a vote of thanks passed to the experimenter, A paper was 
read * Ou obtaining Fresh Water by Evaporation,” by Mr. George 
Russell, a new apparatus being shown in explanation of the paper. 
After praise had been bestowed upon the apparatus, for its sim- 
plicity and adaptability to all kinds of vessels, Mr. Russell received 
the Institution’s thanks. Mr. John Warner, from Pennsylvania, was 
then introduced to the meeting, and described an instrument for aid- 
ing in the compu'ation of earthwork. An interesting “debate” is going 
on at preset in the Court of Se: sion as to whether a railway company 
can own stem vessels, or use the capital subscribed for a specific pur- 
pose in a manner not specified in their Act of Parliament. The firm 
of Messrs. G. and J. Burns wish to interdict the North Britisb Railway 
Company from running a steamer called the Ariel, or other vessels, 
between Silloth, in Cumberland, and Belfast, Liverpool, or other 
ports. he North British Railway Company are proprietors of the 
docksat Silloth, and they convey their tratlic vid Carlisle, by arrange- 
ment with other lines. By this means the North British Railway 
can convey goods from Dundee aud other places in the East of 
Scotland to Liverpool, &e., and to Belfast, &e. This Scottish rail- 
way, in fact, has placed Silloth in) competition with Greenock. 
As the owners of the TBclfast and Liverpool steamers which 
trade from this port, Messrs. Burns olject to the arrangement 
on the ground that they have invested capital in those trades, and 
that the Nerth British Railway Company cbtaized its capital and 
powers for another purpose than that of being shipowners, and 
that they cannot legally own or subsidise steamers. Mr. John 
Burns, as a shareholder of the North british Railway, seeks an 
interdict. ‘This is the k gul mode adupted to try the que stion, which 
has been again avd again raised elsewhere. The case of the 
railway compony, of course, is that the steamers objected to serve as 
feeders to their general interest and traffic. 

We propose to glance next week at the progress made in con- 
nection witli Clyde shipbuilding during the past year. 
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CommanperR Ropert Scort has recently submitted to the Admiralty 
the pia» and secuion of a iortified vessel to carry ten Horsfall puns, 
Which, fiom experiments he deduces will do as much damage upon 
an armour plated ship as 400 €8-pounders. The Admiralty Lave 
made a requisition upon the War Department for eight l3in. guns 
for the present year, ‘The Americons have already set us an 


exemple, aud shown that guns of 15-in. Lore, of similar weight, 
viz., 42 tons, can be worked and Le fired on board ship. 
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CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
December 11th, 1862. 
ELECTRICITY AS APPLIED TO CLOCKS. 
By Mr. C. G. Guuret, Mechanical Engineer. 


Tue author introduced his subject with a short sketch of the 
history of the practical application of electro-magnetism, in special 
relation to time-keepers, beginning with Gauss and Weber, who 
established, in the year 1833, a telegraph in Gottingen, which, 
although only intended for experiments on a grand scale, naturally 
suggested the possibility of telegraphing letters, words, and whole 
sentences ; while it afforded also the means of sending (i.e., telegraph- 
ing) the correct time from the observatory for the regulation of 
clocks. After this undoubtedly first attempt of applying electricity 
for horological purposes, the author referred to Steinheil’s improve- 
ment in making the electric current itself the corrector, instead of 
leaving it to the observer to do. This was the first self-acting 
apparatus, executed at Munich, in 1839. The next improvement 
was Professor Wheatstone’s, in making the electric current the 
motive power for a certain number of secondary clocks, the current 
itself being regulated by an ordinary clock driven by weights. Next 
came Bain, who made electro-magnetism the primary moving power, 
in lieu of weights and springs. The author then alluded to the 
enticing idea of making a clock which does not require winding as 
having led to the many attempts at producing electric clocks; in 
most of which the main object of keeping correct time was sacrificed 
to the above. The real cause of the not more frequent application 
of electric clocks the author declared due to the capricious nature and 
unreliableness of the moving force, i.e., the galvanic battery ; and 
he divided his subject, treating first on the forms of batteries em- 
ployed, and secondly on the mechanism for producing a proximate 
perfect time-keeper. 

In speaking of the source of electricity, the author mentioned the 
rapidity with which the battery power decreased, as well as the 
constant attention required to maintain a supply of power. He 
considered the following as necessary conditions for a galvanic bat- 
tery for horological purposes:— 

1. Constancy of action for at least a fortnight without being 
seen to ; for at least a month without being recharged, and for three 
months without being renewed ; with a certainty of supply of sufli- 
clent power. 

2. Simplicity in its construction, so that the least initiated may 
arrange it, clean it, &c. Ke. 

3. Freedom from noxious vapours, and cleanliness in being 
handled about. 

As strong elements, such as Bunsen’s “carbon” and Grove’s 
‘ plutinum,” were usually those which decreased quickest in power, 
they were least applicable, as also objectionable in consequence of 
being neither simple in their coustruction nor free from noxious 
vapours. The author spoke very favourably of Daniel's battery, 
and gave some extracts from a report of its application for moving 
a number of public and private clocks at Leipsic, in which city 
about fifty clocks were supplied once every minute with the current 
from a battery of about twelve elements This battery was cleaned 
every month, one of the elements after another being removed and 
replaced by a clean one during the interval when the current was 
not required. The diaphragms or porous cells consist of hose piping, 
and not clay. The same cells had then (1854) been used for three 
years, and were expected to last still the same period, as the zinc 
was immersed in a solution of alum. The constancy of this form of 
battery is very Lighly spoken of, and, although more complicate than 
desirable, it possesses the great advantage of containing no acid. 

After mentioning Mr. Mullins’ “ self-sustaining battery,” and 
pointing out its evil and the difficulty of obtaining good wooden 
diaphragms (of which the author showed a specimen he had used 
for some time), he proceeded to point out the advantages and dis- 
advartages of Smee’s battery, referring to Mr. Shepherd's experience 
as stated in a paper read before the Society of Arts. 

The next form of battery alluded to was the so-called earth battery, 
deriving its origin from Steinheil’s discovery that the earth could 
be employed as a conductor for the return current ; while Gauss, in 
carrying out this plan, immersed at one end of the wire a zinc, and 
at the other a copper plate (whether accidentally or designedly the 
author could not state) into the ground, when a strong galvanic 
current was found passing through the wire. Bain was the first to 
apply this to horological purposes, and, according to his statement, 
such a battery supplies a comparatively weak but constant current. 
Mr. John Inshaw, engineer, of Birmingham, assured the author that 
he had kept an electric clock going for several years by means of 
an earth battery, without ever ounce paying atteution to it. 

In Vienna a seconds pendulum, weighing 6 lb., was kept going for a 
period of one year and nine months by meansof apair of plates buried 
about 4{t. into the ground, and consisting of a zinc and a copper plate, 
eacl: about three square feet, and placed ata distance of 1sft. apart. 
After the above period the various surfaces in contact in the me- 
chanism were so completely oxidised as to require the touch of a file 
to make them conduct the current freely. 

The author was assured on good authority that a gentleman in 
Essex kept an earth battery in action for seven years without inter- 
ruption. On this subject the author considered further information 
desirable, as such a battery seems to leave nothing to be wished for. 
He considered it a question of importance of what nature the soil is 
in which the plates are buried, whether the negative is a copper 
plate or a quantity of coke or charcoal, and the distance between 
the plates, 

In respect to the mechanical construction of an electric clock, the 
author remarked that, unless it is possible to produce one approxi- 
mating at least the excellent “ rate” of the ordinary regulators, a clock 
moved by galvanic force is a mere amusing experiment. In Bain’s 
clock, Fig. 1, the pendulum is moved directly by the electro-magnetic 
power of the coil besides the force of gravitation; and not only the 
less or greater strength of the current, but also any inequality in the 
changing of the same, will either accelerate or retard the vibration of 
the pendulum, by the attractions and repulsions between the coils 
A, and the permanent magnet B and C not being effected at the 
proper moment ; in short, the influences to which the pendulum is 
subject are such as to destroy its isochronism, and the clock ceases 
to Le a proper time-keeper, 

Further proof of this is given by the manner in which the train 
and hands are moved. The power being applied at the lower end 
of the pendulum D, and transmitted to the train by the fork 
resting against the pendulum rod at §, it will be evident that the 
suspension spring F forms a very insecure fulcrum, and that any 
irregularities in the train of wheels, or iu the power required to 
move the hands, will much more influence the pendulum in this 
than in‘an ordinary clock. In the present state of electric horology 
: e a look upon this arrangement as the crudest form of electric 
clock, 

The author next referred to Mr. Shepherd's successful endeavour 
of obviating this direct application of the electro-magnetic force to 
the pendulum by applying the principle of the so-called gravity 
escapement between the pendulum and the force. The annexed 
sketch (Fig. 2) of his arrangement, as applied to the great clock in 
the Exhibition of 1851 (copied from Tomlinson’s “ Cyclopedia ”) 
will best explain it. The pendulum, while oscillating to the right 
side touches a little spring (situate close to the suspension spring, as 
at @ a in Fig. 3, and forconvenience sake left out here), and so forms 
a contact, whereby a galvanic current is sent through the coils 
of an electro-magnet, causing it to attract an armature. ‘This 
latter is fixed to a lever A, which, when moved rovnd its 
fulerum or axis C, uplifts an impulsive weight Bb  sufliciently 
to catch | with an upright arm a detent D, whereby the weight 
is held in its elevated position. Upon the pendulum oscillating 
to the left, and leaving the spring, contact is broken, the 
armature is pulled off by a weight E, and the lever A returns to its 
former position. As the pendulum continues in its vibration to 
the left, it reaches the upright arm of the detent at F, lifts it off the 
impulse-arm, and so allows the Jatter to fvll against a projecting part 
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of the pendulum G, and to follow it in its vibration to the right side, 
giving the required impulse. As the pendulum continues swinging 
to the right, it again touches the contact spring, and the whole pro- 
cess is repeated. 

The principal faults the author pointed out were: the wrong 
manner in which the impulse was imparted; as the plane in which 
this takes place, although parallel, does not coincide with the central 
plane of oscillation, causing a twist in the pendulum, called “gvob- 
bling ; ” and, secondly, the very sensible amount of friction caused 
between the two surfaces, where the impulse is imparted, the two 
moving in ares in opposition to each other. Although a great deal 
was gained in this arrangement the author considered the pendulum 
still too much influenced, principally in making contact, for which it 
has to exert a pressure on the contact spring and bend it toa slight 
extent, so as so make the contact perfect. The resistance which the 
contact spring offers to the oscillations of the pendulum 
being so near the flexible spring by which the latter 
is suspended will, undoubtedly, lower the centre of suspension 
during every beat, shorten the pendulum, and so destroy its time- 
keeping qualities. Any spring, the author declared, however 
slightly attached or partially connected with the pendulum, will in- 
fluence the latter by way of its varying strength in different tempe- 
ratures ; and he expressed his surprise that Mr. Shepherd should 
apply the same plan to a clock exhibited at South Kensington, of 
which Fig. 3 gives an outline. In this clock the impulse to the 
pendulum is given by two little balls d, suspended by silk threads 
from arms connected with the vibrating armature. These balls fall 
into little cups 4, attached to the pendulum rod in the plane of oscil- 
lation, whereby the before mentioned evil of wobbling is avoided. 
The author then pointed out Mr. Shepherd's. arrangement for 
employing repulsion as well as attraction for actuating clocks. 











Fig. 3.—P, P, are two magnets, over which are suspended two 
permanent steel magnets H, H, in such a manner that between the 
poles of the permanent and the electro-magnets attraction and 








repulsion take place alternately with the change of current effected | 
by the oscillations of the pendulum, of which the annexed sketch | 


will give the best idea. Doubt was expressed about the economy of 


large magnets, which Mr. Shepherd stated, in his paper before the | 


Society of Arts, February 26, 1851, to be his opinion. 
considered that facts and physical science would teach the contrary ; 
and stated that a Jarger magnet with longer wire requires, undoubt- 


edly, greater tension in the electric current, while in a small magnet | 


with shorter wire a weakly charged battery will be able to send a | 


greater “ quantity ” current through the coil, and so excite a degree 
of magnetism which can be favourably compared with that of larger 
ones with the same battery ; and hence the surprise expressed at 
finding Mr. Shepherd using such formidable magnets. 

To counteract the influence on the pendulum exerted by the 
spring of the contact maker has been attempted in an ingenious 
manner by Mr. Cole, whose plan, a8 shown iv Fig. 4 (copied from 
a clock at the Exhibition), consists of a slight spring A surrounding 
the pendulum at its approximate point of suspension, so as to make 
the bending point of the two springs coincide as nearly as possible. 
This horizontal spring A, being isolated at B, forms the impulse as 
well as the contact spring. At the other end, C, it rests on the arma- 
ture D of the magnet E. A little arm F, attached to the pendulum 
and pointing upwards in the plane of oscillation, reaches the end of 
the eontact spring A, when, vibrating to the left, contact is made, 
the armature is pulled down by the magnet, allowing the spring to 
rest freely on the arm, to ascend with and to descend again until 
stopped by the armature, when contact is broken, the armature 
pulled off the magnet, and with it the contact (or impulse) spring is 
uplifted, until the pendulum returns and remakes the contact by 
touching the spring. Upon the influence to which the pendulum in 
this arrangement is subject Mr. Cole reasons in the following 
manner :—When the impulse spring has increased in power ata low 
temperature it will have a tendency to increase the are of oscilla- 
tion. To a similar or nearly similar extent, however, the suspension 
spring has augmented in strength, tending to oppose the increase of 
the arc, so that the two springs counterbalance each other in their 
influence on the pendulum. Whether this reasoning holds true, 
considering the different manner in which the two springs are con- 
nected with the pendulum, the author could not take upon himself 
to decide; but he expressed it as his opinion that, under any 
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The pendulum of this clock (of which Fig. 5 gives an illustra 
tion) is compensated in a cheap, and the author believed a nove ] 
manner, principally applicable to turret and houseclocks. The rod, 
being white deal, is baked, and soaked in a mixture of beeswax, oil 
of turpentine, and linseed oil, and then French-polished to prevent 
absorption of moisture. 

The compensation consists of a zinc tube (sheet zinc) resting on 
the adjusting nut at the bottom of the wood rod; on the top of the 
zine tube rests the cast iron bob by means of a plate screwed to the 
latter. The proportions are the following :— 


Co-efficient of Expansvon. 


White deal ooo on 23 

0 ee a a a ae ae 66 

a eee a ee 170 
Length in Inches. 

Cast iron bob and also zinc tube ... see ses ee 717 
Wood rod... 2 ase s914 + “1? — 42-72 
Expansion Upwards. 

Of zine tube . 717 X 170 = 1218°90 
Expansion Downwards. 

Of wood rod ose 
34 


Of cast irom ... .- o- 66 X “g 


23 X 42°72 
it = 1218 
The pendulum is suspended by means of an agate (with the 
groove inverted) on a cast steel edge (slightly rounded). By this 
arrangement the dust cannot accumulate to destroy the surface, while 
the rounded edge produces a rolling motion, preventing the sharp 
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edge of the steel wearing into the stone. The pendulum by itself 
oscillated 1} deg. ata quarter to eleven o'clock one evening, which had 
subsided, by about seven the following morning (after eight hours), 
to} deg. ‘The weight of the pendulum bob, with zinc tube, is 
about twenty-one pounds. 

In the sketch (Fig. 5) A, A, is the penne having a slight 
cross arm affixed, close to the point of suspension. Nearly coin- 
ciding with this point are the centres ¢ of the impulse arms B, 1, 
the right one of which, as represented, is held by the curve detent 


| lever D, D. From this latter two weights are suspended, of which 





circumstances, it is advisable, for the production of a really good | 


time-keeper, not tu subject the pendulum to the influence of any 
spring whatever. ‘Lhe difliculty presenting itself here, however, 
is the making and breaking of the contact, and this the author 


expressed his belief to have solved effectually, so as to reduce the | 


influence to which the pendulum is subject to a minimum, which, he | 


contended, and attempted to prove, is only possible by the applica- 
tion of ele. tro-1 etism. 
In constructing his clock it was the author's principal object to 





the left one is twice as heavy as the right, and would, as given in 
the sketch, pull the detent lever down on the left, were it not 
held by the impulse arm on the right. During the oscillation of 
the pendulum to the right, the cross arm E, FE, leaves the left im- 
pulse arm, which falls on the banking screw F at the samo 
moment that E, E, takes up the right impulse arm, which latter 
is uplifted sufficiently to allow the detent lever to escape. The left 
weight pulls down the lever on that side, and thereby uplifts the 
left impulse arm from the banking screw. At the same time, how- 
ever, the detent lever, by being depressed on the left side, forms a 
contact between the two springs W, W, fixed isolated on a piece of 
ivory, and each in connection with one end of the wire surrounding 
the iron magnet G,G. Contact being made, the armature H, H, is 
attracted. ‘This armature turns on a centre, placed between the 
two poles of the magnet, by which arrangement the strain on this 
centre pivot is considerably reduced. With the attraction of H, H, 
the arm L, and with it the weight K is uplifted, which would cause 
the detent lever to be depressed on the right side by the weight /, 
did not the left impulse arm hold the detent lever until raised 
sufficiently by the pendulum when oscillating to the left. As soon 
as this has taken place the detent lever escapes from the left impulse 
arm, is depressed on the right side, and uplifts the right impulse 
arm. But contact being broken at the same moment at W, W, tho 
armature HI, H, is pulled off the magnet, and the weight K is 
allowed to fall. On the pendulum returning to the right, and up- 
lifting the impulse arm on that side, the whole process will be 
repeated. 

The resistance offered to the pendulum in this clock, besides that 
experienced against the atmospheric air, is the force required to dis- 
engage the impulse arm from the detent hook, which depends on the 
weight K, which weight is again determined by the“ — weight” 
of the impulse arms, and this again by the amount of force required 
to disenzage these arms; so that the lighter the impulse arm, the less 
the suspendent weight, the less the force absorbed in disengaging the 
detent, and, in turn, the less the weight of the impulse arm to restore that 
Jorce. ‘'Yhis, the author contended, evidently proves that the 
influence to which the pendulum is subject from the mechanism by 
which the oscillations are maintained, has reached a minimum in this 
arrangement. After dwelling on the advantages of this plan, the 
author stated that, in connecting a train of wheels with the detent 


| lever to actuate the latter in lieu of electro-magnetism, the influence, 


avoid any spring acting directly on the pendulum, which he effected | 


by applying a gravity impulse on each side of the pendulum, 
and making and breaking the contact by means of the detent 
holding the impulse weights 


as existing in ordinary clocks, would be re-established here ; while 
by the application of electro-magnetism we completely separate the 
primary force from the pendulum. 

The most attention, the author believed, had to be directed to tle 
certainty of action of the contact makers, as the capriciousnin: 
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generally ascribed to the battery was, in his opinion, due to the for- 
mer. After detailing his experience in various forms of contact 
makers, the author referred to the subject of magnets and armatures, 
their form, dimensions, and magnitude; stating his experience, 
and expressing his belief that a great deal of information could still 
be obtained by some experiments on this subject, to determine the 
best conditions of magnet and armature for developing “attracting ” 
power; as the experiments of physicists had been made for “ carry- 
ing” power, i.e, When magnet aud armature are in contact. 

The author next referred to the manner of connecting the battery 
with the magnets, so as to allow sufficient time to the battery for 
recharging itself, as he found that by using one current alternately, 
one second for the magnet of the pendulum and the next for the 
magnet.of the cloc x or clocks, the power was very soon exhausted. 

The contact springs V, V, in Fig. 5, send a current every other 
second to the main clock, where a magnet actuates, by a train of 
wheels, the second, minute, and hour hands. In this elocka contact 
is made once every minute, sending the current of a battery to any 
number of secondary clocks connec ted with it, and placed in various 
rooms throughout an establishment, as hotel, warehouse, hospital, 
museum, or palace. 

In the main clock the author has employed a plan for 
large hands on public dials in such a manneras to make their ac tion 
secure. Mr. Denison proposed a de n (vide * Tomlinson’s Cyclo- 
predia,” vol. ii., p. 941), which, however, is too complicated for practical 
application. The arrangement, a applied in the note ek ck, 











moving 








consists of two pins a, a, placed diametrically on a ratchet wheel 
(Fig. 6), and gearing like a lantern pinion into the minute wheel L, 
having always one tooth between them. A straight ratchet D years 


into the ratchet wheel, which, together with the two pins, performs 
the revolution w a + the straight ratchet is allowed to fall at the 
end of the minute, after having been (in this clock) gradually up- 
lifted by means of aecam FE fixed to the seconds wheel. Witha 
half turn of the two pins a new tooth of the minute wheel passes 
between them, and the former (the pins) and the ratchet wheel are 
held in position by means of a kind of pallett F, which rests on the 
two pins by spring pressure. Under no circumstances can the hand 
be moved too far, or backwards ; and it will always place itself right 
£0 long as the obstruction which might temporarily arrest the hand 
is removed within the minute. 

The author stated that his principal object had been to produce a 
perfect time-keeper, sacrificing even a simplicity whch in many 
cases has been lauded and rewarded, although nothing was gained 
by such simplicity. As said before, he cou idered the produc tion of 
an electric clock, which does not present the features of a periect 
time-keeper or any equivalent advantage, a mere amusing experi 
ment. But, as the great obje ct to be attained in the appl cati 
electricity to the moving of clocks is the dissemination of true time, 
that, when once a true time-keeper is obtained, any number of in- 
ferior simple mechanism can be made (irrespective of their perfect 
workmanship) to show the same time. Not enough stress can be 
laid upon the necessity of producing a really perfect time-keeper, and 
this the author contended was only possible, as shown above, by the 
application of electro-maguetism. 

In speaking of the expense incurred in maintaining 
in action, the opinion was expressed that the cost of battery power 
and attention of a competent clockmaker or electrician would be 
found below that now generally paid by large establishments to 
clockmakers for winding and repairs, as the latter in eleetric 
secondary clocks, as well as in the main clock, would be found not 
to be required for years, in consequence of their great simplicity, 
unless accidental damage should happen to take place. 

The author concluded his paper by dwelling on the advanta 
the system, and gave an extract from “The Report of the 
nomer to the Marine Committee, Mersey Docks aud Harbour Hoard,” 
of which the following portions are appended :— 

“ For communicating Greenwich mean time to ships lying in the 
river or docks, a time-ball, | oe Hartnupp) believe, is the best 
means that could be adopted; but, for the couve snience has those 
engaged in the manufacture and regulation of chronometers, aud for 
the public in general, a clock » showit the hours, minutes, and 
seconds, from which the time may be taken at any instant through- 
out the day, appears to be the most highly appreciated. As a proof 
of this, on the 4th of February we e¢ used to be counted the number 
of persons who appealed to the clock controlled from the Observa- 
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tory, which is placed in the office window of the Magnetic Telegraph | 


Company, and visible from the Exchange ilags, and between the 
hours of six a.m. and five p.m. eighteen hundred and sixty px 
took the time from this elock. 

“It is scarcely possible to estimate the value of this extensive 
dissemination of accurate time without referring to the various letters 
and memorials ou this subject, addressed to the authorities of Liver- 
pool, They all dwell very largely on the importanes of publishing 
officially aceurate time for the benefit of mariners, chronometer 
makers, and others; and it is stated, in a memorial from the British 
Association for the Advancement of Science in 1937, that a captain 
could not at that time obtain the correct error and rate of his ehro- 
nometer, as celebrated chronometer makers had been found to differ 
from each other in Greenwich niean time to the amount of two 
minutes. ‘The me morial ends with the remark—-* these tivo minutes 
might cause a wreck.’ 

A writer in the Dopuler 
amongst the remarks ou the above report, si 

“ Men are beginning to lind that scier 
and immediate connection with their pock« 
Here one misses a bargain because he ha 
drop before he was at his appointed px 
train or his pi uw ket because he had ney 
Greenwich time. 

When the trader finds that he has missed a “ bargain, hi: 
his boat,” in couscquence of the preeision with which matters are 
condueted uncer the regime of sei he ec 
trie ity anda trohomy, and may 
their practical application, and to promote it by 
from his well filled purse to some useful or fashionable 
association. 











Science Re-iew, vol. iv, we 
iys the following : 
really has some direct 
‘ts and with their palates. 
s allowed the time ball to 
i; there, another loses his 
sleeted to set his watch by 

















train, or 


selence, “uses. to despise elee- 
as to inquire into 
contributing a mite 


cientific 





even go so far 





ON THE DENSITY OF 
Rankine, CLE. LL. 
Edinburgh 


» present pape t is 


TEAM. 
By W. J. 


Macevorn 





1. The object of the 
between the results of the mech 
the recent « X} eriments of Messrs. I airbairn 
of steam, published in the “* Philosophical Ty 
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2. The equation which expresse lation 
between heat and mechanical energ W 
arrived at independently and conten} Professor 


C lausius and m ysel li, having been publishes 

Annalen” for February 1850, 
Royal Society of Edinburgh, in a pap 
Jecember 1819, and read on the 4th of 
cesses followed in the two investig were V 
detail, though identical in principle and in result 
sius having deduced the law in question from the 
heat aud mechanical energy as proved ex} uM 
and Joule, combined with a principle which had 
applied to the theory of substantial » by Sady Carnot, while 
me the same law was deduced trom the * hy. Lesis of molecul 
vortices,” otherwise called the * centrifugal theor 
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3. Although, since the appearance of the paper ‘o which | have 
referred, the notation of the general equaticn of the:modyiamics 
has been improved and simplitied in my own :esearches, us weil as 
in those cf others, | shall here present it, in th. first place, | recisely 
in the form in which I first communicated it to ‘iis society, in order 
to show the connection between that equation in its oi 
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and the law of the density of steam, which has since , been verified by 
the experiments of Messrs. Fairbairn and Tate. The equation, then, 
as it originally appeared in the twentieth volume of the * Transac- 
tions of the Royal Society of Edinburgh,” p. 161, is as follows:— 
—*>* fav(t— ey aettt coos ay ae 
CrM \ dz) 
in which the symbols have the following meanings :— 
r, the absolute temperature of an elastie substance as measured 
from the zero of gaseous tension, a point which was then esti- 
mated to be at 274°°6 Cent. below that of melting ice, but whic h 
is now considered to be more nearly at 274° Cent.. or 493%-2 
Fah. below that te moperatur 
x, a constant, ex sing the zht on the thermom« tric scale of 
the temperature of total privation of heat above the zero of 
gaseous tension. This constant was then only ene n to be 
very small; according to later experiments, it is either null or 
insensible. 
nM, the ideal of theoretical weight, in the perfectly ¢ 
of an unit of volume of the substance, under unit ty of pressure, 
at the temperature of melting ice. 
C, the absolute te mperature of melting ice, measured from zero of 
gaseous tension (that is to say, according to the best existing 
dk uta, C = 274° Cent., or 493°-2 Fah. 
V, Tie actual volume of unity of weight of the substance. 
dV, An indefinitely small increment of that volume. 
ér, An indefinitely small increment of temperature. 
rtain function of the molecular forces acting in the sub- 
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rascous state, 
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+ a’, The _quuntity of heat which appears, or — 3’, the 
sige 3 A ‘at Which ippears during the changes denoted 
ry aV al Ir, through the actions of molecular forces, in- 


of heat ¢ 


ii quanti 


iployed in producing changes of tem- 
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a spendently 
in equivalent 


perature ; 
units of mechanical ener; 
The equation having been 
shown (in the same yoyo )- 


f heat being expressed 
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the d ential co- 
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165), that 









efficients of the function U Lave the following values :— 
d : =1—oceom?; . F - & 
dy \ “rT 
© on 8th u fav: = . @& 





4. The physical law of which the general equation just cit 
the symbolical expression, may be thus stated in words :—The 
mutual transformation of heat and mechanical energy during any 
— finitely small change in the density and temperature of an 
astic substance, is ¢ jual to the temperature, ree koned from the 
zero of absolute cold, multiplied by the complete differential of a 
certain function of the pressure, density, and temperature ; which 
function is either nearly or exactly equal to the rate of variation with 
temperature of the work performed by indefinite expansion at a 
constant temperature, 

o. It may be remar 











d that the quantity,— 


V—U)= 


k hy p log, 
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1 
g= thyp.log.¢ + yy ( 
(& being the real specific heat of the substance in units of mecha- 
nical energy), is what, in later investigations, | have called the 
“thermodynamic function ;” and that by its use, and by making 
x = 0, equation 1 is reduced to the simplified form, 








—I/=799 — kde; : ‘ ‘ (5) 
but the following notation is more convenient :—Let a denote 
the whole heat absorbed by the substance, not in units of me- 
chanical energy, but in ordinary thermal units, and J the value 





of an ordinary thermal unit in units of mechanical energy, 


commonly calied “ Joule’s Equivalent,” so that 
Jah—ter —_ a)"; 
then the general equation of thermodynamics takes the form 
Jsh= cop . F s ‘ ‘ (6) 


6. Por the purposes of the present paper, the most convenient 
form of the thermodynamic function is that given in the second line 
of equation 4; but it may nevertheless be stated that, ina paper 
read to this society in 1855, and which now lies unpublished in their 
it was shown that another form of that function, viz., 


=(k 4 i © Jf dV, ‘ (7) 


vas useful in solving certain questions : 


archives, 
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thing with F in equation 1. 


APPLicATION OF THE GENERAL Equation Or THERMODYNAMICS TO THE 
Larent ILeat AND Density or STEAM. 





7. At the time when the general equation (1) was first published, 
sufficient experimental data did not exist to warrant its application 
to the computation of the density of a vi spour from its latent heat. 
But very soon afterwards various points, which had previously beer 
doubtful, were settled by theexperiments of Mr. Joule and P rofessor 
William Thomson; and in partic cular Mr. Joule, by his experiments 
published in the * Transactions ” for 155, finally de- 
termined the exact value a the mechanical equivalent of a British 
unit of heat, to which he had been gradua approximating since 
1s43—viz., 
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J = 772 foot-pounds ; 


1851, 1852, and 185: 
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and Messrs. Joule and Thomson in 
periments on the free expansion of gases, especially dry 
bonie acid, which established the very near, if not exact coincidence 
of the true seale of absolute temperature with that of the perfect gas 
thermometer; that isto s ay, those « xpe rimenuts prove d that x in the 
equation Q) is sensibly = 0. When, with a knowledge of these 
facts, equi ation Q)i Is ap plie d to the phe nomenon of the ev aporat ion 
of a liquid under a constant pressure, and at a constant temperature, 


it takes the foll 











ving form :— 
























where 
le’ i I ? t-pounds | r British unit 
» pound of liquid water); 
r the evaporg ation of 1 lb. of 


of evaporation in british 





vr, The volume of 1 1b, of the 
As the latent he atof eva] 
accurately known by direct exp 
of their vapours, the m« | 
be put, is that of af 
from its latent heat, viz. :— 


\ + - ‘ ‘ ‘ ; (9) 


ids is much more 
volume or density 
1@ equation (8) can 
the volun 








calculated 4 Messrs, Joule and 
showed, as had been 





S. Results of this n 
Thomson, and by v Prof. Clausius for stear 
expected, a creates ae andlessvolt i a law of the perfectly 
gaseouscondition would give. Some resultsof the same kind, and 
ing tothesame conclusion, werealsv computed by me and published in 
the “ Philosophical Transactions ” for 1853-54. But for some years 
no attempt was made by any one to make a table for practical use of 















on Fahrenheit’s | 


ve Of a vapour | 


the volumes of steam from equation (9); because the scientific world | 
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were in daily expectation of the publication of direct experimental 
researches on that subject by M. Regnault. 

9. At length, in the spring of 1855, having occasion to deliver to 
the class of my predecessor, Professor Gordon, a course of lectures 
| ou the mechanical action of heat, and finding it necessary to provide 
the students with a practical table of densities of steam founded on 
a more trustworthy basis than the assumption of the laws of the 
perfectly gaseous condition, I ventured upon the aap ot preparing 
a table of the densities of steam for every eighteenth degree of 
Fahrenheit’s scale, from 86 deg. to 410 deg. inclusive, with the loga- 
rithms of those densities and their differences, arranged so as to en- 
able the densities for intermediate temperatures to be calculated by 
interpolation. ‘Those tables were published in a lithographe 1 ab- 
stract of the course of lectures before m sane ad w _ h is now out 
of print. Thesame tables, however, h: rev - d, and 
extended to every ninth degree of Fahre 428°, 
and have been printed at the end of a work “On ? rime Sows rs.” 
An account of the original tables was read to the British Associa- 
tion in 1855.* 

10. In the unpublished paper before mentioned, as having been 
read to this society in 1854, the densities of the vapours of ether and 
bisulphuret of carbon, under the pressure of oue atmosphere, as 
computed by equation (9), are shown to agree exactly with those 
calculated from the che:mical composition of those vapours. 

11. The method of using equation (9), 
1 1b. of steam, is as follow: 



















































I. Calculate the total heat of evaporai f steam from 32°, at 
a given temperature ‘T°? on Falrenheit’s scale, by Regnault’s well- 


2°) (10) 


known formula LU9L-7 -- 0-3 s(t . 
re quis eC d to raise 1 lb. of 


Ll. From that total heat s 


water from 





e being the spc cific heat of water; the remainder will be the latent 
heat of evaporation of 1 1b. of steam at TY; that is to say, 


mp 
h = 1091-7 + 0°505 (T — 32 ~f, 
eJ 32° 


eof the integral in this formula, use has 
Regnault’s exne- 
1 see the “ Trans- 


eT. . (Al) 
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In computing the val 
been made of an empirical formula founded on M 
riments on the specific heat of wate ery as tow 
"of the Society for 1851, viz.:— 








actions’ 


Day 
I la? = T—T’+-0°000 naire —(T'—39°- 1)3} (11a) 
« 
If]. The absolute temperature is given by the formula, 
T+461°2 Fah . ; ‘ 








(12) 


> om } a. «s% : 
IV. The value of + is Geduced from the following formula, 
“uz 


t — ied in the “J 





inLurgh Philosophical Journal” for July, 





com. log. P = A— $4 > ° (13) 


from which it follows that— 


dP : 
v= 23026 P(=+ )s - .« dy 
d¢ r 
the values of the coustants for steam being— 
A, for pounds of pressure on the : 
. B for Fabrenhe 
.o ee a . 
- The volume of a eubie foot of liqui ia water 
T may be computed with sufficient wecuracy fox 
pose by the following formula:— 


v nearly = 600801 i. hs om ) s . . 
v 





. 1 
it’s seale. . . . 
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the temperature 
the present pur- 





- (10) 


having been made, the 





VI. These preliminary calculations 
formula 9 can now be applied to the calculation of the volume of 
11b. of steam (making J = 772); and by this process the tables 
alrezdy mentioned were computed. 


mY WITH f OF Messus, 





ComPantson OF THE ResuLts or THE 
Fampainn ano ‘Tate’s Expextments. 
The experiments of Messrs, Fairbairn and ‘Pate on the densi 
of steam are described in a paper which was read to the Roy 
Society of London, as the Bakerian lecture, on the Loth of May, 
1860, and published in the “ Philosophical Transactions” for the 
year. The results of those experiments give what is called the 
* relative volume” of steam: that is, the ratio which its volume 
bears to that of an equal weight of water at t f 
greatest density, 89°°1 Fah.: but in the following table of 
parison each of those relative volumes is divided by 62-425, the 
weight of a cubic foot of water at 39°'1 in 1b., so as to give the 
volume of LIb. of steam in cubic feet. ‘Lhe numbers of the expe- 
riments are the same as in the original paper; those made at tein- 
peratures below 212° being numbered from 1 to 9, and those 
at temperatures above 212° from 1’ to 14 























Comparison of the Theory with the Eapcriments of rs. Fairbairn 


and Tate. 


aie Volume of 1 Ib, of steam 
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RaMARKS ON THE I] ‘ES BETWEEN THE THEORET , AND 





ESULTS 
tESULTS. 


1°. The differences between the theory and the experimen 


EXPERIMENTAL 
ts as to 
the volumes of steam at temperatures below 212 deg., are, with few 
exceptions, of very small relative amount; and they are at the same 
time so irregular as to show that they must have mainly ar j 
causes foreign to the data used in the theoretical computations. 
show irregularity, 














14. Above 212 deg. also tl differences ; 
in the case of experim nts 3’ and 9’, where a fall of 


especla ly 
temperature is accompanied by a diminution inste sad of an increase 
in the volume of one pound of saturated steam, as determined by 
those differences, present ntipg as they do in 





r xperiment, but 








g 9° Fah, as the interval of tem} erature is, that it 


. The reason for us 
the tat ws can be 


is equal to 5° Cent or using and to 4° Keaumur3 80 that 
applied with ease to any of those three scales. 
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every case but one an excess of the theoretical above the experi- 

mental volume, show that some permanent cause of discrepancy 

must have been at work, although they may not be regular enough 

to determine its. nature and amount, nor lar ‘ge enough to constitute 

errors of importance in practical calculations relating to steam 
ngines. 

TS 5. So far as it is possible to represent those differences by any- 
thing like a formula, they agree in a rough way with a constaut 
excess of about 0°27 of a cubic foot in the theoretical volume of one 
pound of steam above the experimental volume; and this also re- 
presents in a rough way the difference between the curves, w hose 
ordinates express r 
and those of an empiri 
far as those curves, as shown in 
ferred to, extend through the lim 












al formula de duce d from the experiments, 
a plate annexed to the paper re- 
s of actual experiment on steam, 








above 212 deg. : 
16. As the principles of the mechanical theory of heat may now 


be considered to be established beyond question, it is only in the 
of in the 





























data of the formula that we can look for causes error 
theoretical caleulation. I shall now consider those data, with 
reference to the probability of their contaming numerical errors. 

1. Yotal heat ef evaporation —It is very improbable tl this 
quantity, as computed by M. Regnault’s formula, >" any 
muterial ¢ 

II. Sensible heat of the liquid water.—The empirical formula from 
which this quantity is computed was determined from experiments 
by M. Regnault, which agree extre me ‘ly well amongst them 
(Por t investigation ‘of the forn see * ‘l'rans. ae Ds 
Edin.,” vol. xx., ] The subtraction of th sensible heat 
the total heat latent heat, upon which the incre: 
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water above ases mnuch more rapidiy than 
nault’s expe show, so as to produce a correspondingly m 
rapid diminution in the latent heat of evaporati lt y 
computed, for example, that to account for an er in excess of 
6°27 of a cubic foot in the volume of one pound of steam at 266 d 
by an error in Cefect in the sensible heat, We must suppose that 
error to ount to about 24 British thermal pound of 
water; but such an error is rether improbable. 

is ae Lose lute temperature.—'The position of the absolute zero may 
be considered as established with a degree of accuracy winch leaves 


no room for any error sufficient to accouns for the differences now 


in question. 

















ectively the results of the theoretical a | 










this particular it is similarly circumstanced with gunpowder itself, 
To chemists and others conversayt with the properties of gun- 
powder the fact is well known that the material, if sharply struck 
between two hard substances—between an anvil and hammer, for 


instance—explosion can be determined at ple asure. Gun-cotton 





may be re ded as filling a sort of middle place between the vio- 
lently explosive chemical preparations already noticed and gun- 
pow Jer. Its combustive duration, under all circumstances, is 


| 


ereater than that of the fulminates, and, whatis of still greater import- 
| that extent of combustive duration any be increased or 
| diminished at pleasure within certain limits, by the mere expedient 
| i of compression to which the gun-cotton is 


ice, 
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y soon after the secret of gun-cotton was first promulgated in 
j ut fifteen years ago, numerous expe riments were made 
to its practical utilisation for balistic purposes. ‘T 
ited operative surgeon, Liston, was amongst the first who 

rl gave it an exteuded trial as a substitute for gun- 
rooting. ‘The rifle used by Mr. Liston in these ex- 

of ve small ¢ ares mere pea-rifle in point of 
With rifles of this sort, dis- 
originally prepared — by 
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i med well, but when tried in con- 
larger varieties of firearms op result was unsatis- 
factory. As the source of balistie power for small shot, it proved 
Jeast unsatisfac tory for all; and a shot-gun charg ol with gun-cotton 
ust in the hands of ter, wounding that gentle- 
ae the notion of employing gun-cotton as a balistic 

une to be well nigh discarded. For the purposes of 





ages so consider: 
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mt, however, occurring 
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might be rendered available for balistic purposes was 

led, supported as it was by the favourable opinion of 

n Liebig amongst their number. Jn Austria 

nents d the achievement of making gun-cotion 

| ally avail continued to be prosecuted, with varying 

| success, up to the 1 triumph accomplished by Baron Leuk, as par- 
Ll by the book now under consideration. 

| isly to describing the means had recourse to in Austria for 

| 


obviating the defects of Schinbein’s original gun-cotton, it will be 
well to specily in what particulars these defects consisted. 








LV. Function <—The same may unquestionably be said of this Gun-cott zinal form, _ : ry hy; — tric, or, in 
ey which to er a the + paaeone il equival alent nar ~ me nt | ° her ord a hn e varit qe he ~ ~ ge oc 
Ct f evapor n of so much water as fills one ¢ oot more 2 : 5 thane heen no other d 
in the vaporous t ia 1 in the liquid sate . 4 : i ine i .) | ieiked saa in eon, still this wn lity of 
VI. Lhe received value of the mechanical equivalent of a unit of spher skctavts tet vo en uh hav been fai | to = - pte Sod gun 


heat cannot err 


by so much as =)th part of its amou 
CONCLUSIONS. 
It appears, then, that none of the data from which the theo- 
r a al ci ale ulations are made are liable to er wnitude ¢ 


ile rors of am suf- 
ficient to account for the difference 





1s between the results of those 
calculations and the results of Messrs. Fairbairn and Tate’s experi- 
iments, small as those differences are in a practical point of view. 
Neither does there appear to have been any se of error in the 
mode of making the experiments. There remains only to account 
for those differences the supposition that there was some small 
difference of molecular condition in the steam, whose density was 
measured in the experiments of Messrs. Fairbairn and Tate, above 
212 deg., aud the steam whose total heat of evaporation, as measured 
by M. Regnault, is the most important of the data of the theoretical 
formula, a difference of such a nature to make a given 
veight of steam in Messrs. Fairbairn and Tate’s experiments 
eccupy somewhat less space, and therefore require somewhat 
less heat for its production than the same weight of steam in 
M. Regnault’s experiments at the same temperature. That differ- 
ence in molecular condition, of what nature soever it may have 
been, was in all probability connected with the fact, that in the ex- 
periments of Messrs. Fairbairn and Tate the steam was at rest, 
whereas in those of M. Regnault it was in rapid motion from the 
boiler towards the condenser. It is obvious however, that in order 
to arrive at a definite conclusion on this subject, further experi- 
mental researches are required. 
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LENK’S GUN-COTTON ARTILLERY SYSTEM 
Wuen Schinbein, in 1849, startled the Lritish Associ 
hibiting then, for the first time in England, 
stance, gun-cotton, great was the surprise expressed, and sanguine 
the belief that sooner or Jater gun-cotton would take the place of 
gunpowder. Arltillerists in this country, as well as abroad, permitted 
themselves to speculate on the total abandonment of their triple com- 
pound which, trom the time of Bacon and Schwartz, had maintained 
undispute d as the origin of projectile force. We use the ex- 
pression © wad vay ” under full cognis of the few 
mittent attempts to make available several of the viole utly ¢ xp losive 
chemical compounds known to chemists. darwn Julminans, or ful- 
minating gold, is one of these bodies which has | u 
most frequently made the subject of experiment in this way, thoug 
the real fulminating silver, as well as the fulminates of that metal 
and of mercury respectively, have come in at different times for their 
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that remarkable sub- 
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respective shares of investigation. The ¢ al result of all these 
experiments was disappointing. True, the nate of merci 
the substance now commonly employed f the chars 





percussion caps—has found some small applicati ctile 

agent, used, as it sometimes is, in connection 1 certain small 

varieties of rifles and of the former day ed for rook and 

rabbit whe ting, the latter for saloon aud chamber practice. C¢ 
: “eee 


> origin of 





1 tis a pre) 
l 


{ 
pistols ; t 














5 the balistic force, under the limitations just 
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Nothing can well be more or popular 
opinion which obtains in regard to the class of vivlently explosive 
e ul bodies, of which the fulminates are typic al. Assuming, 
i Sal oi ‘sument, tha the balistic en nt of these 









les were, on the sec 








bo wre of > ectionable © them 
net prone to explode on the provocati violent 
thouzh they are in explosion, - sof such au immediat 
and limi ted character that isti they never 
‘ i take the place of } stie force 
ref feraiiia to the explosi ‘ he fulmi- 
hates, or mecl i —lepeliiis on tl col yu 






















in just degree of t t, Upou the like 
ol g iberatiou of th tint it 
ever ul ime of gas may be, if 1 ill 
-or, more properly aking, in a space of time i i 
tesimal’y short—the case is one not ipable of applica » pro 
clile uses. ‘I eal fulminating gold and silver, as weil as the 
lminates aud other metals, are thus circumstai i. Ui 
one ail, the of detonation is extremely rapid. /1 imam 1 
phat effect of such detonaiien is enormous, bué the | 
( ree is Inconsiderable 3; and this for a re 
\ Lhe ¢ | ' of the « it 
plosive bodies just cited x } in volume t it of pun- 
at wder. Gun- cotton trom tue first held ft } e@ ¢ sere tlel 
Lalistic applica Unlike the bodies tadverted to, it hot 













subject to ¢ ash under the disturbance of slight shocks. Contact 
with fire, or a body sufficie - | hot e meopted, #un-coiton can only 
plode under the influence of a hard, s sharp blow, such a blow as 
ed not happen in actual practice. If it be “ t A h 
~t neces ly prove dangerous, seeing that it is ca pable of being 
exploded under percussion at all, then the rejoinder ; ppl ics tl iu 











hiubein was the absence of grains, or grain equivalents— 
a condition that, strangely enough, has been overlooked by most, if 
not all, the chemical authorities who have written concerning the 
balistic employed of gun-cotton. It is a fact, though one not often 
apprec siated, that to whatever extent the ratio of ingre dients compos- 
ing gunpowder be varied, the resulting powder cannot be made 
applic able to each different sort of firearm by reason of cheniical 
variations of constituents alone. What the dimensions of grain 
resulting shall vary is important in a still higher degree, Strictly 
speaking, every variety of firearm, whether the variation be as to 
length, calibre, or function, involves as the condition of highest 
fliciency a corresponding special size for the grains of its powder 
Such is the indication. It 1s one that does not, indeed, admit of 
being car: ‘d out to the absolute, though up to a certain point the 
fulfilment of is always attempted. On the first introduction of 
gun-cotton by énlein, no provision existed or was indicated for 
imparting to this material the condition of grain equivalent, the pro- 
duction of actual grains being of course impossible. 
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Vo Baron Lenk thehigh merit is attributable of not only imparting 
to gun-cotton the ¢ ondition of grain equivalent, but of accomplish- 
ing the far more difficult task of rendering it non-hygrometric. In 
what way these results have been accomplished we shall prese ntly 
explain: sufiice it, however, for thetime being, to announce that the 
comple ness of the success that attended Baron Lenk’s efforts may 
be inferre ed from the fact that a military commission avowedly pre- 
inst the military employme nt of gun-cotton wholly re- 















judicee 
nounce a their prejudice. 
members not only withdrew their previous expressions of disparage- 
ment, but they recomme nded the substitution of gun-cotton for 
gunpowder in certain departments 0 f the Austrian aiiey service 
forthwith. hat recommendation has been actually carried into 
effect. Datteries of cotton-guns now form part of the normal Aus- 
trian military equipment. These ordnance differ in respects 
-— the ordnance: in connection with gunpowder, chiefly in 

@ particulars of be shorter and lighter. ‘lo describe these 





some 
used 





Bending to the fore ec of e xperiment, the | 


\ ravinti ms minutely would be inconsistent with the scope and objects | 


set forth in 
learning 


The 


of an outline notice like this. They will all be found 
he treatise itself, to the pages of Which all concerned in 
further particulars may turn for information with advantage 








commission adverted to reported to the following effect :-— 
\ new explosive compound required to pro- 
yin heavy ordnance or in smail UNS Is, to 

















ni} in the proportion of 1 to 3. 
tan of effect of 1 new explo ive compound 
that of gunpowder, and it insures a much greater 
3. ‘Che new exp! sive compound, after having been duly pre- 
served for more than ten years from the time of its manufacture, 
ws no alteration } rejjdic ial to its effects and qt ilities. 
“4. The is jurious elect (einwirkung) of ordinary gun-cotton on | 
| the barrel of bronze or other guns is entirely obviated (aufgehoben) 
by the use of the new explosive compound. As a proot of the above 


it may be stated that, in the official trials of 1860, after more than 
2,000 rounds had ben fired from a bronze 4-pounder, in the shortest 





























possible time, the efli of the gun was not in auy way impaired. 
The new ex plosive « 1 ucts ¢ qually well with au ‘il kinds of 
cast iron guns. All sizes of breech-loading guns have been tried, to 
1,000 rounds per gun, with the new ¢ rapound, without having 
sustained any damage whatever, 

“5. The method lucing the new explosive compound leads 
us, the cor e concialon that the nm scture ol 
t preparat ' rand k ( venous character than 
that of gun} th pparatus required is simple and 
inexpensive. | i s ev of 1861 more than 40 tons of the 
new explosive compound Were produced without the ] t acci- 
dent, although 3 suitable factor 

6. ‘Lhe. of all kinds of cartridges of the new, ex- 
1)! e « pote fe aud mines Is far mpler and more 
‘ il in these of 1 wder, Ou #ecount ol ervclusive 
el vi te ii whereas with gunpowder ci idges hand 

i onl 

ti ort of the 1 X] ive compound to the most 
or u empire y raul ay aud common convey- | 
\ r int i t ciret une hus always evn 
‘ ed V e Whateve tliieltt ad 
x. ‘The t en ‘ fter burnin an 
‘ ] iu t cl. i ' ) 
1 i ‘ el ri I i i 
i hau scliwiirt i i 
! nola it 
| +9. 4 having been under 
water i S to ¢ ‘ aile i ach ry 
- « au lew minules,, Wis as j eilul in cect 


run, When using the mew explosive com- 











pound, i is far less ,(bedeutend caused by 
powder. 

“11. Supposing the new explosive compound to produce only 
the same effect as a corresponding quantity of gunpowder, there 
would then be no remarkable difference between the cost of the two 
| preparations ; but should the manufacture of the new compound be 
carrie 7 on on a large scale with suitable machinery, it might be pro- 
duced, quantity for quantity, considerably heaper than gunpowder. 
It is also to be mentioned that the small specific gravity of the new 
compound causing much less expense in transit, together with the 
possibility of employing lighter guns, will be a saving not to be 
overlooked. 

“ In consideration of the above report, his Mx ijesty the Emperor 
commanded the immediate and exclusive introduction of this new 
exclusive compound for the ordnance and smaller guns of the whole 
Austrian army. 

“ The report (of which this is an abstract) is given in full The 
trials upon which it is based were conducted on a grand scale in 
order to satisfy the commissioners in eve ‘y way as to the efficiency 
of the explosive compound. Mining experiments were made in Ité uly 
in January last in blowing ships out of the water, and the effects 
produced far exceeded the power of gunpowder. Some information 
i ren on this subject in the Austrian Gazette, No. 10, Ist Feb., 
xv. annual set; and No, 11, 4th Feb., 1862, also xv. anuual 
. continuation,’ 
now remains for us to indicate the means adopted for render- 
ing gun-cotton non-hygrometric, and for imparting to it the equiva- 
lent condition to grains in gunpowder. In regard to the first, a 
very ordinary device has been implicitly copied, and this under 
‘cumstances of great apparent difficulty. If it be desired to pro- 
tect a surface of wood or metal from atmospheric varnish- 


geringer) than that gun- 
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agencies, 
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ing a process indicated, and very generally adopted. Strange 
though the announcement may read, varnishing is the actual devico 
adopted by Baron Lenk for the protection of his gun-cotton. ‘The 
material, arrived at a certain point of finish, is immersed in the 
solution of a substance known to chemists as “soluble glass.” 
The liquid pervades every minute intersticé between the fibres 
of the cotton, bathing every filament, however minute, and 
when dry leaving as a protective covering an amazingly 
thin film of lass. Ly this simple expedient not only is the 
resulting gun-cotten guarded against all atmosp yheric moisture, but 





protected as well from certain atmospheric agencies which, as is 






allege d by Fa day and others, in the course of time leads to the 
quict destruct «n of ordinary gun-cotton by the establishment of « 
peculiar sort o decay, The process of ¢ varnishing, in short, 


seems to: 





of 


‘con plish absolute 4 the purpose designed ; the tenor 
the Austrian military report leaving no doubt relative to the matter. 


Concerning the means adopted for imparting to gun-cotton the 
functional equivalent to gunpowder grains, the expedient is very 

ple. Zmprimis, let the cirewmstance be noted that the object 
bad in view in imparting the condition of grain to gunpowder is 


that of extending the surface of con:bustion. Other conditions being 
equal, then it is evident that the time occupied by gunpowder in 
exploding will be proportionate to the size of the grains. This fact 
being remembered, the inference presses itself on the mind, that 
even in the case of gunpowder there may be other possible devices 
besides that of graining competent to produce the result desired, 
Practice rece ntly in America, chic fly under the auspices of Rod- 
mann, has borne out the assumption, ‘That artillerist found that by 
pressing the materials of gunpowder into the form of blocks, and 
perforating these blocks longitudinally, the exact equivalent of 
graining could be produced. Variations in the diameter of per 
forations, the number being constant, or variations in the number, 
the diameter being constant, he foune to be attended with the 
same practical results as the operation of graining. Accord- 
ingly, perforated blocks of powder material are, and for some time 
have been, employed by the Federal States of America. Now in 
regard to gun-cotton, obviously it can neither be squeezed into 
blocks nor manipulated into grains. Variations of combustive 
surface cannot be imparted by “either of these devices. A very 
simple expedient, however, yet remains; so simple that, like 
Columbus’ egg, it seems nothing at all now that Baron Lenk has 
showai the way to do it. He simply spins his gun-cotton into cords 
of varying Gaenions and varying diameters, and in this most 
simple though ingenious way he gets his necessary variations of 
combustive surface. 

One important matter in connection with the military use of gun- 
cotton has yet to be touched upon, namely, the allegation freque ntly 
made that it is prone to spontaneous combustion. Were this allega- 
tion substantiated, then of course the use of gun-cotton for military 
purposes must be ‘abandone d. According to the evidence set forth 
in the treatise before us, gun-cotton never has been known to 
explode spontaneously; and Liebig, one whose authority will be 
universally recognised in such a matter, asserts, in a letter addressed 
to Baron Lenk, that - case of the spontaneous combustion of gun- 
cotton has ever come before the notice of chemists,—/ost. 














‘ue Iste or Wiaur.—(/ rom our Correspondent).—T he construction 
of the “eastern section railway ” in this island has been commenced 
at the southern or Ventnor extremity of the line. The works have 
been begun by the commencement of a tunnel about half a mile in 
length through the down, from whence the line will issue round 
Cooke's Castle towards Shanklin. 

Exrorrs ov Steam Enoines.— According to the trade and naviga- 






















tion returns just published an inerease has been effected in the 
number of steam engines made and exported. In ten months ending 
Oct. 31, last year, the value of steam engines sent abroad was 
£1,288,054. The value of the ¢ xport in the ten years ending 1861, 

was as follows :—1852, £388,222; 1853, £4 376; 1854, £566,768 

1855, £88 1; 1856, £819,067 ; 1857, £1, 069,249 ; 1858, £1,097,278 ; 
185%), 340; 1860, £1,238 1861, £1,243,467. It results from 
these figure s that British steam engines were never in greater demand 


abroad than at present. 

Vue CommerciaL Sitvation.—The commercial prospects for the 
present year are, on the whole, cheering, the hopes of Hurope re- 
maining at peace becoming every day more assured, while the worst 
evil to us of the American civil strife has passed away, and taught 
a valuable lesson of self-reliance. What schembs may be brought 
forward in addition to those already before the' public it is impos- 





sible to say, bnt so loug as they are not extensively of foreign 
character, their injury to the money market will probably be but 
slight and temporary, as any unfavourable movement of the Bank 














parlour would immediately arrest their extension, and depreciate 
the value of those coming into existence. It is from other interests 
than those of a commercial character that any adver influence 
upon the money market may be expected to flow; for commerce is 
ina sound and wholesome state, free alike from‘excitement or de- 
pression, and a lidrge busine is beifg transactéd in most depart- 
ments, more otrtking, however, for its extent than activity. The 


past year has been one presenting to our view a position so chan red 
from all former periods that a marked decline in the general trade of 
the a night naturally have been expected, and although in one, 
L that the most important branch of our domestic industry, cottou 
nanufactures, such has been » from the inability to 
supply of the raw material, this evil stems to | 
compensated Ly the greater activity other 
try, so that while deploring the exi that 
hich the Lancashire operatives ara suffering, a relief 
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the case 
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is freely extended to’ it from the other channels of trade more fortu- 
nate than that of cotton. It is now believed that even the cotton 
trade itself } een the worst, for while the unexpected addition to 





our ste re than 100,000 bales of the raw material will mor 
immediately give encouragement to spinners, and more contidence 
lo the trades generally, the stimulus to production all over the world 
is now about making itself a —_ felt, aud the prospective su; ply 
will increase accordingly. ‘he revenue returns! are of a highly 
satisfactory character, enteatalg proving the, advantage of a 





sound system of public finance, us well as our cor mercial elasticity 
which, pressed in one part, Tises In another, to the great benetit ul 


the community as a whole.—-Liverpoo' Albion. 
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Turse improvements in the working of hydrostatic presses are by 
Alexander Samuelson, of 28, Cornhill. Fig. 1 represents a partial 
sectional elevation of the improved accumulator, showing its con- 
nection with the working pumps and with a series of four presses ; 


SAMUELSON’S WORKING OF HYDROSTATIC PRESSES. 





| casting before referred to, and through a vertical tube or cylinder 4, 
| secured to the upper end of the casting a packing gland /, forming 
a liquid tight joint at the upper end of the tube. One or more 
small apertures are made in tne side of the pipe a, through which, 


Fig. 2 is a correspond- | and through the small passage m in the casting, the oil or other | 


ing plan of the same, | liquid employed is forced into the small inverted cylinder c, so as to 




















































tical branch from the high-pressure pipe a, whichis supplied from the 
smal] pumps, leads to the small cylindercof theaccumulator, while the 
low-pressure pipe 6 (supplied from the large pumps) communicates 
by a short iateral horizontal branch with the lower and larger 
cylinder d of the accumulator; e is a heavy weight or series of 
weights, inside of which is fitted the small inverted cylinder c; it is 
guided in its ascent or descent by the vertical guides /, /, fixed on a 
strong bed plate g, and braced together at the top by the cross beam 
h. The high-pressure pipe a passes through a stuffing box din the 
bottom of one side of the casting in which the small cylinder is 





formed, so as to allow of the rise and fall of the weight, with its 
contained cylinder c, along the pipe a, which passes through the 


MANCHESTER STEAM BOILER ASSOCIATION. 


Ar the monthly meeting of the Executive Committee of this 
Association, held at the office, 41, Corporation-street, Manchester, 
on Tuesday last, January 6th, 1863, William Fairbairn, Esq., C.E., 
F.R.S., in the chair, Mr. L. E. Fletcher, chief engineer, presented his 
monthly report, of which the following is an abstract :— 

“During the past month, ending December 31st, 1862, there have 
been examined 430 engines—3 specially ; 621 boilers—12 specially, 
9 internally, 54 thoroughly, and 546 externally, in which the 
following defects have been found ;—Fracture, 4; corrosion, 33 (1 
dangerous); safety valves out of order, 13 (2 dangerous); water 
gauges ditto, 24; pressure gauges ditto, 9; feed apparatus ditto, 1 ; 
blow-off cocks ditto, 82 (1 dangerous) ; furnaces out of shape, 7 (2 
dangerous); blistered plates, 1. ‘Total, 124 (6 dangerous). Boilers 
without glass water gauges, 6; without pressure gauges, 16; with- 
out blow-off cocks, 27; without back-pressure valves, 44. 

TENPLostons. 

“While Iam happy to be able to report that no explosion has 
happened during the past month to any of the boilers under the 
inspection of this association, the occurrence of five explosions in 
other quarters during that period has come to my knowledge. Each 
of these has been attended with fatal consequences, twenty-six 
persons in all having been killed, and upwards of thirty-two 
injured. ‘T'wo of the exploded boilers were personally «xamined. 

“The first of these explosions, and from which ten persons were 
killed and twenty-six injured, occurred at an ironworks. The boiler 
was a horizontal one, of plain Cornish type, with a single internal 
flue, and a longitudinal steam chamber fixed above the shell. It 
was heated, as is common in such works, by the flames passing off 
from the iron furnaces, the flames of one of these passed through the 
internal flue in one direction, and those from two others passed out- 
side the shell in the other direction, These furnaces were placed 
immediately at the ends of the boiler, one at one end and two at the 
other. 

“The dimensions of the boiler were as follows:—Length, 25ft., 
diameter of the shell, 5ft. 3in.; of the internal flue tube, 2ft. 3in.; 
thickness of the plates, three-eighths throughout, with the exception 
of the flat ends, which were half inch, and strengthened with gussets 
in the ordinary way. 

“The meek was so complete that scarcely a trace of the fittings 
remained; but they are reported to have consisted of two safety 
valves, two and a-half Pm in diameter, a float, a glass water 
gauge, which latter, however, had been broken a short time pre- 
vious to the explosion, while there remained on the ground the feed 
back-pressure valve and the feed stop tap. 

“The load on the safety valve was stated to have been 70 Ib. 
on the square inch; but the boiler had not been fitted either with a 
steam pressure gauge or with a tap for applying the indicator, so 
that no means had existed of checking the actual pressure when the 
steam was up. 

“The rents in the boiler, as well as the flight of the parts con- 





sequent on explosion, were extremely complicated, and are difficult 
clearly to describe. Generally, it may be stated that the shell 


““nTivrm| and the rest of the | act upon the small ram n working inside it. This ram forms a 
i) Figures are enlarged | continuation of the larger ram o working inside the larger cylinder d, 
details of the stop box | which may be cast in one piece with the bed plate g. It will thus be 
in connection with the | seen that the cylinders c and d of the accumulator have no connec- 
H presses. | tion with each other, being supplied from the small and large pumps 
4 ‘ Arepresents the work- | respectively. 
k | ingpumps;Bistheac- | Fig. 3 represents a side elevation of the improved stop box D; 
‘4 cumulator; C, a series | Fig. 4 is a corresponding sectional plan of the same taken along the 
| of hydrostatic presses; | line 1,2, in Fig. 5; Fig. 5 is a vertical section taken along the line 
| and D, a peculiar form | 3, 4, in Fig. 4; and Fig. 6 is a plan of the top of the stop box, showing 
be ||| of stop box and mecha- | the peculiar mode of actuating the several valve spindles. p is the 
Pees id nism for working the | body of the stop box, into the bottom of which are made four vertical | 
\ NY valves, fully described | passages, namely, one central passage in connection with the 
f, je SSESY)] in reference to Figs. 3, | press pipe g, and three outer passages in connection respectively 
WY \ 4, 5, and 6. | with the high-pressure pipe a, low-pressure pipe 6, and waste pipe r. 
SS SESS Thepumps communi- | These three outer passages are respectively closed by the valve 
WY en |) cate direct, by means of | spindles a', b!, and r', and all communicate by radial passages, as , 
Hh! INNG \ I the high and low pres- | fiona in Fig. 4, with the central or press pipe. A screw thread is 
\ \ NY il sure pipes a and b, with | formed on the upper end of each valve spindle, and works through | 
BASNY n\ ! the stop box D. A ver- | the packing gland as a nut, so that by partially rotating each 
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spindle it will be raised or lowered, thereby opening or closing the 
valve accordingly. Three cams a", 6", and r'', are severally fitted 
on to their respective valve spindles, and are operated upon suc- 
cessively so as to open the valves by a wiper s formed on the boss 
of the horizontal lever handle ¢ turning on the centre @'. A stud u 
projecting down from the under side of the lever handle ¢, and 
pressed forward by a spring v, serves to reverse the motion of the 
valve spindles, and close the valves as the handle is rotated. The 
object of the spring is to force the stud w over the points of the cams, 
and thereby ensure the effectual closing of the valves. 

Although the drawings only show one such stop box in connection 
with a series of presses, each individual press may, if preferred, be 








and internal flue tube had been completely torn asunder one from 
the other, and that each of the end plates, gusset stays and all, had 
beeu wrenched from both shell and tube. ‘T’o go more into detail: 
The shell had been rent transversely into two parts,and the longi- 
tudinal steam chamber dismantled. The internal flue tube had 
collapsed and separated into four lengths, fracturing at the ring seams 
of rivets. The longitudinal seams which were at the sides of the 
tube ran in line from one end of it to the other, and the collapse, 
which is usually vertical, was in this case lateral, and had brought 
these longitudinal seams from each side of the tube close together. 
This was the case in each segment of this disjointed tube, he end 
plates, which had been built in pieces, were separated at each of the 
seams, and disengaged from the shell and flue tube by shearing both 
rings of angle iron. One gusset adhered to the end plate, but in 
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provided with a similar stop box, so as to admit of the presses being 

worked independently of each other. The following is the mode 
| of working a press or a series of presses, according to the 
} invention :— 

The press or presses having been filled with seed bags in the usual 
manner, the valve r! of the stop box during that operation being 
open to the discharge or waste pipe r, and the pumps A having been 
in operation so as to fill the two cylinders c and d of the accumulator 
and raise the pressure load e to its full extent, the handle ¢ is then 
moved through one third of its revolution in the direction of the 
curved arrow (Fig. 6), thereby first closing the waste pipe through 
| the action of the stud u upon the corner wu! of the cam r" (in Fig. 6 
the handle is represented as having just passed this cam, and 
effected the closing of the valve), as the handle is moved round the 
wiper s sets against the smaller radius of the cam b"' in connection 
with the valve 6! of the low-pressure pipe b, and opens such valve, 
when a portion of the liquid in the low pressure cylinder d of the 
accumulator will be discharged in the press or presses, the load e, 
small cylinder c, and rams n and 0 partially descending together. So 
soon as the press ram or rams have been raised to the height due to 
the low pressure, the handle ¢ is moved through another third of its 
revolution ; the stud w, in passing the cam 5"!, closing the valve of 
the low-pressure pipe just before the wiper s opens the valve cf the 
high-pressure pipe by acting on the cam a!!, The press or presses 
will now be in connection with the high-pressure cylinder c of the 
accumulator, and asa portion of the liquid is discharged from this 
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cylinder, it and the pressure load e will partially descend, the ram 
n and o being stationary. ‘The pumps A continue in constant 
operation, and refill both cylinders of the accumulator in readiness 
for next supply of pressure to presses. The press or presses 
remains under the high-pressure till the oil is completely expressed, 
when by again moving the handle ¢ through the remaining third of 
its revolution the high-pressure valve is closed and the waste valve 
opened in the manner above described, thereby ‘relieving the 
presses, the rams of which immediately descend. The waste or 
discharge oil or other liquid is returned to the pump cistern again 
by the pipe 7, in the usual manner, and is again available for being 
forced back into the accumulator. 








sequence of overheating, and very frequently a good deal of 
straining occurs in replacing old plates; also many tubes are 
found on actual measurement not to be truly circular, although nomi- 
nally so; and had this been the case in this instance, its strength 
would have been considerably less than half that of the shell. In 
attempting to unravel the complicated rents produced in boilers on 
explosion, it is important to bear in mind that girder strains and 
leverages, the amount of which itis difficult to calculate, are induced 
in the plates as soon as the statical equilibrium is disturbed by the 
occurrence of a rent, Collapse of flue tubes has been found in other 
cases to break them up into short lengths at the ring seams, and to 
shear the end angle irons through at the roots, as was the case in this 
instance, 

* Upon careful consideration of all the circumstances, to enumerate 





the main they were torn away from both end and shell. ‘There were | the whole of which would be tedious, there appears every reason to 
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flown in one direction and the internal flue tube in the other; 
although this admits of some exception, one portion of the tube being 
found alongside the shell in a contrary direction to the others. The 
end plates had also flown in directions opposite one to the other, the 
fragments of each being scattered a considerable distance apart, and 
some of them flying to a greater distance than either the flue tube in 
one direction or the shell in the other. 

“ The devastation to the s .rrounding property from the explosion 
was very considerable, arising greatly from the fact that the heavy 
portions of the boiler had taken a horizontal raking course, the shell 
flying into the heart of the works, where it swept the columns, and 
thus brought down a considerable portion of the roof, and also 
struck and broke in pieces a heavy rolling mill fly-wheel then in 
motion. Boilers flying vertically are seldom productive of an equal 
loss either of life or property. The damage, however, was not con- 
tined to that done by the flight of the parts. The percussive action , 
of the steam had shot in every direction, the bricks many of them 
red-hot, from the furnaces previously referred to as built at each 
end of the boiler. The chimney, about 130ft. high, was scarred to 
the top, showing the height to which the parts had been thrown. 

“The cause of the explosion was attributed at the inquest to 
shortness of water, which, leading to overheating of the plates, had, 
it was supposed, on the re-introduction of the feed, resulted in a 
sudden and excessive pressure of steam. This was imputed to the 
carelessness of the engine tenter, and the jury found him guilty of 
manslaughter, in consequence of which he was committed to the 
next assizes for trial. 

“There is good reason to question the correctness of the above | 
conclusions, and to attribute the explosion to other causes than 
shortness of water and the negligence of the engine tenter. 

“The pressure of 7U Ib. to the inch, at which the safety valves 
were stated by the manager of the works to have been loaded, 
was excessive for a boiler of such construction; not so much sv 
for the shell as for the internal flue tube, the latter not being 
half the strength of the former. This must have been the 
case evep when the boiler was new and if the tube was perfectly 
circular; but since then the tube had been repaired, in con- 





many minor fragments, which were completely curled or crumpled | believe that the explosion resulted from the collapse of the flue tube 


consequent upon its inherent weakness, and not from shortness of 


“With regard to the flight of the parts generally, the shell had water; while that collapse might have been prevented either by the 


introduction at the time of the construction of the boiler, of flanged 
seams, or hoops of T iron, angle iron, or other approved form, or 
else by the addition to the flue, since it was made, of angle iron 
hoops.” 





“ The second explosion, which resulted in the loss of three lives, 
was of a much simpler character than the one just referred to, and 
occasioned scarcely any damage to property. 

“ The boiler was of plain double-flued internally-fired construc- 
tion, such as is in general use at cotton mills in Lancashire. Its 
length was 25ft. Gin. ; the diameter of its shell, 7ft. 6in.; and of its 
internal furnace tubes, 2ft. 10in.; the thickness of the plates in both 
being from three-eighths to seven-sixteenths. The fittings wero 
complete as to number, as well as sati-factory as to condition, and 
all that was necessary with due care for safe working. The work- 
ing pressure was stated not to have exceeded 35 |b., and there was 
no reason to doubt the correctness of this, while the boiler was per- 


| fectly capable of working safely at a much higher pressure, as long 


as it was in good condition. 

“ On examining the boiler, it was at once apparent that it had not 
exploded either trom excessive pressure or shortness of water, but 
from thinning of the plates through external corrosion, from which 
arent was found to have occurred in the last ring of plates of the 
shell in the left hand flue immediately above the brickwork on which 
the boiler rested, it being set on what are termed side walls. This 
rent extended longitudinally through the solid of the plate, 
throughout its whole width, from one ring seam of rivets to 
the other, but opened only afew inches transversely, forming a slot 
the edges of which were blown outwards into the form of lips. 
The plate at this part was reduced by corrosion to the thickness of 
a sheet of brown paper, and some pieces were broken off with the 
fingers by one of the jury as specimens, It may be added that day- 
light could be distinctly seen through the adjoining plate, which 
had not been di-turbed from its original position by the explosion, 
but was completely eaten through by the corrosion in the form of 
veins, so that either leakage must have been going on at this part 
for some time, which, however, it can scarcely be imagined covul4 
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have escaped detection, or else the plate must have depended on a 
coating of scale, such as was to be found in other parts of the boiler, 
for keeping it tight. eae, 

“It is unusual for a longitudinal rent in a cylindrical shell to con- 
fine itself to such narrow limits as this had done, and the fact is to be 
attributed to the proximity of the end plate and the lowness of the 
working pressure. 

“The rush of steam and water had blown up the upper part of the 
brickwork flue; but the boiler was not moved from its place, and no 
further damage to property appeared to have been done. The loss 
of life occasioned by the capiecion resulted from scalding, the per- 
sons killed being in the boiler room at the time. 

“The corrosion which, as previously stated, was external, was 
caused by damp in the flue, the plates being most seriously affected 
for a considerable distance along the seating, in addition to the part 
actually rent. This was at once apparent upon entering the flues, 
where large cakes of oxide were readily collected. Competent in- 
spection could not have failed to have detected the corrosion and 
prevented the explosion. The flues were stated to have been swept 
out about once a year only, whereas this should be done at least 
every three months, not only to prevent the loss of fuel that must 
result from an accumulation of soot, but also in order to afford an 
opportunity of examining the condition of the plates. 

“The present may be a fitting occasion for again urging upon 
the members of the association the importance of affording the oppor- 
tunity of making ‘internal and thorough’ examinations of their 
boilers» The facts {of the second explosion speak for themselves ; 
while in connection with the first, with reference to the collapse of 
the flues, it may: be stated that when these ‘thorough’ examina- 
tions are made, the flues are then gauged in order to check their cir- 
cular shape ; this is too frequently found to vary as much as one or 
two inches from the truth, which has a considerable influence upon 
their safety, and may render strengthening hoops necessary where 
otherwise unsuspected.” 

PROGRESS DURING THE YEAR 1862. 


“ The following points have been accomplished during the past 

ear :— 
en It is gratifying to find that members now appreciate more fully 
than heretofore the importance of annual ‘thorough’ examinations 
and that the number has consequently increased from 434 in the 
year 1861 to 820 in the year 1862; thus, as it will be seen, having 
almost doubled this last year as compared with the previous one. 

“Still the privilege afforded by the Association is an ‘ internal 
and thorough’ examination of every boiler once a year, so that the 
full number has not even yet been attained, and members will not 
derive that safety from the service of the Association which they 
might, until every boiler, without exception, is examined by its in- 
spectors, both ‘internally and externally,’ every year. 

“The introduction of ‘surface blowing-out’ for the removal of 
incrustation—a difficulty most severely felt in this district both by 
inspectors and steam users—has during the last year made consider- 
able progress. ‘There are three different kinds of scum-pipes now in 
use. One entirely free from patent right, and which may be made 
and applied by any one, and was described in the printed Abstract 
of the Monthly Report for October last, and two others, both of 
which are patented, one being termedjthe ‘ Needham’ and the other 
the ‘Shepherd’ scum-pipe. 

“A surface-condenser is being applied to a pair of cotton-mill 
engines, by which means a constant supply of distilled water for the 
boilers will be secured. This, in many situations, will prove most 
valuable, since water otherwise quite unfit for, use will thus be 
rendered serviceable. 

“ Steam-jackets, so long discarded in this district, have been 
revived and fitted to the cylinders of some new engines lately laid 
down, while others are being added to a pair of beam engines 
already in work. 

“ A superheating apparatus has in two or three cases been applied 
for raising the temperature of the steam in its passage between the 
boiler and the engine. 

“Each of these movements has an important bearing upon the 
economic use of steam in this district, and it is thought that informa- 
tion with regard to them will be highly valuable to the members of 
the Association, and, therefore, the results of the working of the 
whole will be fully investigated and reported to them. The delay 
in completing the engines fitted with steam-jackets, consequent upon 
the depressed state of trade, has prevented their economy being 
tested during the past year; and with regard to the superheating 
apparatus, it was thought advisable that the examination should be 
deferred until the apparatus had been in full work for a longer 
period; but the economic result both of the use of the steam-jacket 
and of superheating steam, will now be taken into consideration 
early this year. 

“It may be added, that there lies at the office, for the inspection 
of the members, a drawing of the scum-pipe referred to, as well as 
the arrangement of feed-apparatus found to be most convenient. 
Also a drawing of the method of adding strengthening hoops to 
flues of boilers when in position ; from which, through the neglect 
of suitable precaution, many flues havo been injured, and consider- 
able expense incurred by our members. Also there is a drawing 
of the method of setting boilers found to be most approved, with the 
best proportions of flues. The plans upon which many under in- 
spection are set are most capricious, and defy all attempts to examine 
the plates. 

“A considerable number of ‘dimension-sheets* of boilers under 
inspection, have been added during the past year to the previously 
very numerous stock in the archives of the Association. These 
show the peculiar construction of each boiler ; and since, in addition, 
records are kept of their working, and the repairs they are found to 
require, these records form a valuable reference for members who are 
intending either to repair old boilers or lay down new oues. A con- 
sultation of these at such times would enable one member to profit by 
the experience of another, indeed, by that of the whole number. Thus 
any repetition of failures would be prevented, while the success of one 
would prove of advantage toall. It is thought that this branch of the 
service afforded by the Association is itself of considerable commercial 
value to steam users, that it must tend step by step to the improvement 
of steam boilers, aud to the completeness of all their arrangements ; 
while such a service could only be rendered by some such system 
of organisation as is to be found in this association.” 

L. E. Fretcuer, Chief Engineer. 














Rarroaps 1x Cutte.—Tue Enciish Enornser Aproap.—On the 
8rd November last the third division of the Southern Railway of 
Chile was opened'to San Fernando, the capital of the province of 
Colchagua, distant from Santiago 86 miles. The length of this ex- 
tension is 34 miles, and the works have been designed and finished 
in a style alike creditable to engineer and contractor. The first 
passenger engine over the new works took down the President of 
the Board, the directors, and a large party of friends, who returned 
to Santiago much pleased with the day’s trip. The general character 
of the earthworks is light, but there are several bridges of import- 
ance, and a very considerable number of small openings and 
culverts. The bridges are executed in a simple but solid manner, 
and are good examples of work. ‘The girders were made in 
England, and the masonry is principally native labour, and is cut 
from a white or pink porphry which is very abundant in the 
country. The Engineer-in-Chief, Mr. W. Cross Buchanan, is a 
Scotchman, and was a pupil of Mr. Neil Robson, of Glasgow ; and the 
gentleman who undertook and finished the contract is an American, 
well known on the coast for his activity and energy. He is also 
engaged on another contract, namely that of the Santiago and Valpa- 
raiso Railway, the works of which are being rapidly pushed on. 
The charter of the Southern Railway Company of Chile empowers 
them to carry on their line as far as the river Maule, and this, as 
well as a much further extension, is at present under consideration 
in the Camaras. In all probability the suryeys will shortly be pro- 
ceeded with, preparatory to contracts being entered into with an 
eminent English contractor, who, it is understood, has made very 
advantageous offers to the Chilian Government. 
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HARRISONS, ODDIE, AND PARKINSON’S WINDING, SIZING, &e. 
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Tuts invention of Messrs. William and John Harrison, John 
Oddie, and William Parkinson, of Blackburn, consists in an improved | 
mode of constructing the rails for the bearings of the spindles of 
winding machines. Also of an improvement in machinery for sizing, 
by supporting the end of the cone shaft in a swivel bearing acted 
upon by a lever for throwing the pinion on the cone shaft in or out 
of gear with the wheel to be driven; also in improvements in ma- 
chinery for weaving, which consists, First, in applying’a regulating 
screw to the bearing of the tappet shaft for regulating the depth of 
gear of the wheels. 

Secondly, in connecting the picking tappet to the tappet shaft by 
means ofa bush fixed to the shaft, on which bush and on the picking 
tappet teeth are cast; by this means the picking tappet is securely 
held, and its position can be easily regulated. 

Thirdly, in applying a catch to the incline, which passes through 
a slot in the breast beam and serves as a stop to the lever supporting 
the weft fork, for applying the break to the fly wheel when the weft 
motion acts. 

Fig. 1 represents an elevation of the end of a winding machine ; 
a, a, are the spindles revolving in bearings in the top or bolster rail 
6, shown in section on an enlarged scale in Fig. 2, and partly in 
plan on Fig. 3. The lower ends of the spindles a revolve in adjust- 
able footsteps in the bottom or spindle rail c, shown in section in Fig. 4, 
and partly in plan in Fig. 5. The rail cis cast with projections which 
are bored out to receive the footsteps d, in which the ends of the 
spindles revolve; the footsteps are held in their places by the set 
screws e, and the regulating screws fact on the under side of the 
footsteps to set them up when the footsteps or the end of the spindle 
is worn away. Fig. 6 is a section of the improved rails for the 
bearings of the spindles of winding machines. The throstle rail is 
cast with two ribs marked 6 and c; in the lower rib c the footsteps 
of the spindles are drilled, and to the upper rib 6 the bearing or 
bolsters 4', in which the spindles revolve, are secured by a bolt in 
such wise that the bearing or bolster b' can be —— to the foot- 
step. By this means the construction of the rails of winding ma- 
chines is simplified, and the loose covers now required to close the 
space between the two rails are dispensed with. Fig. 8 represents 
part of a sizing machine of the usual construction, to which the im- 
provements are applied ; g is the cone shaft, one end of which is 
supported by the bearing 4, which is acted upon by the horizontal 
arm i of the elbow lever i! When the elbow lever is in the posi- 
tion shown by the full lines in Fig. 8, the pinion g? on the cone 
shaft is in gear with the wheel J, by which it is driven; but when 
it is requisite to throw the wheels out of gear the upper end of the 
lever i' is disengaged from the retaining notch, and the lever then 
assumes the position indicated by dotted lines, thus lowering the end 
of the cone shaft g. 

The improvements in looms for weaving are illustrated by the 
Figs. 9 to 14. Fig. 9 is an end view, and Fig. 10 part of a front 
view of a loom to which the first of these improvements in looms is 
applied; kis the crank shaft and / the tappet shaft which revolves 
in the adjustable bearing /' ; to this bearing is fixed a screw 7 passing 
through a bracket cast or fixed to the loom side, the screw / has a 
lock nut above and below the bracket, and by means of these lock 
nuts and the screw /? the depth of gear of the wheels k' and / can be 
regulated so as to keep the wheels & and s' always in proper gear, 
thus preserving the teeth of the wheels when the loom is picking. 
Fig. 11 is a detached view of the picking tappet m, and Fig. 12 isa 
detached view of the bush n by which the picking tappet is con- 
nected to the tappet shaft 7. ‘The bush nm is keyed on the tappet 
shaft/; this bush: and the picking tappet m, which is loose on the 
shaft, are cast with teeth fitting into each other, when the tappet and 
bush are bolted together, as shown in Fig. 10. The position of the 
picking tappet can be regulated with great accuracy by this improved 
mode of connecting the tappet to the shaft, and when the tappet is 
in its true position it is securely and firmly held by the contact of 
the toothed surfaces and by the bolts. Fig. 13 is an end view of a 
loom, and Fig. 14 part of a front view of the same, to which the 
third of the improvements in looms is applied ; & is the crank shaft ; 
o is the break acting as usual on the break or fly wheel 4? ; p is the 
frog connected to the break o by the side bar p'; under 
the side bar p' is a weighted elbow lever p*, connected 
by the link p* to the lever with the incline pt; g is the 
spring starting lever connected to the frog p by a screw and 
nuts g', and furnished with a projection q? acting on the incline p‘; 
r is the breast beam and s the lever supporting the weft fork; these 
parts are made in the usual manner, excepting that the lever with 
the incline p* is made with the catch p', passing through a slot in 
the breast beam r, which catch serves as a stop for the lever s. 
The mode of operation is as follows:-—- When the weft motion 
acts, the lever s being pushed forward in the usual manner 
liberates the catch p>; the weighted end of the elbow lever p? then 
drops and applies the break o to the fly-wheel 4*; when the spring 








starting lever q, is being replaced into its proper position for again 
starting the loom, the projection q?, acting on the incline p‘, raises | 
the catch p® into its former position for holding the weft fork | 
lever s. 

The inventors claim, First, the improved mode of constructing the 
rails of the spindles of winding machines, as shown and described 





in reference to Figs. 6 and 7. 











a — 





Secondly, the use of a swivel bearing for supporting the end of 
the cone shaft of winding machines, and the rE of a lever 
for throwing the pinion on the cone shaft in and out of gear with 
the wheel to be driven, as shown and described in reference to Fig. 8. 

Thirdly, the application of a regulating screw to the bearings of 
the tappet shaft of looms, as shown and described in reference to 
Figs. 9 and 10. 

Fourthly, the improved mode of connecting the picking tappet to 
the tappet shaft of the loom, as shown and described in reference to 
Figs. 10, 11 and 12. 

And, lastly, the application of the catch marked p* to the lever 
with the incline p*‘, in the manner and for the purpose described in 
reference to Figs 13 and 14. 





Foreign anp Covontan Jormnas.—A harbour of refuge is to be 
constructed at Havre. An interesting and successful attempt has 
been made to grow cotton at Valerice on the Rhone. The pods are 
stated to have been remarkably fine, and the staple excellont.—The 
Japanese, not to be behind other nations, have ordered two sloops of 
war and one gun-boat to be constructed in America.—The length of 
railway now opened in British India is as follows :—On the Great 
Indian Peninsula system, 495 miles; on the East Indian, 750 
miles; on the Madras, 448 miles; on the Bombay, Baroda, an 
Central India, 1874 miles ; on the Scinde, 105 miles ; on the Punjaub, 
82 miles; on the Eastern of Bengal, 110 miles; on the Calcutta and 
South Eastern, 28} miles; and on the Great Southern of India, 79 
miles ; making an aggregate of 2,235} miles. 

TeLecrarnic CABLE ror THE PersiAN Gutr.—The Indian Council 
have decided on asubmarine cable across the Persian Gulf. They 
have not given over this undertaking to any company, contractor, 
or concessionaire. The whole management of this national work 
is intrusted to one of their own officers, Colonel Stewart, R.E. The 
core will be gutta-percha, made at the Gutta Percha Company's 
Works, Wharf-road, London, It will be tested by Reid’s process of 

sressure, equal to the depth of the sea where the cable is to be laid. 

r. Henley, of North Woolwich, will make the iron sheathing, and 
our own Government ships will submerge it. From the specimen 
already constructed, it is admitted to be the best submarine cable yet 
made, and there is no doubt it will prove so. The whole will cost 
about £300,000. 

Someruine New 1n Saus.—The advent of the turret shipsthas, 
however, led to plans being laid before the Admiralty for masting 
and rigging our seagoing and iron-clad ships on an entirely novel 
principle, superseding altogether hempen rigging, cordage, and 
wooden masts by iron tubing and chain, exactly as iron ships have 
superseded wooden ones for all future purposes of war. It is pro- 
posed in these plans to give the shi tipo tubular iron masts, the 
central, or foremost, of the three tubes being of sufficient length to 
act as lowermast and topmast, and without tops or crosstrees. 
long wooden topgallantmast fidded abaft the topmast head would 
carry topgallantsails and royal. ‘Topgallant and royal yards would 
be of wood, but topsail and lower yards would be built of tubular 
iron, like the masts; all three masts and spars to be of equal dimen- 
sions. The advantages claimed for the tripod over the ordinary 
system of masting are:— 1. Having no lower stays, they present 
no obstacle to the fire of the guns in the cylindrical shield 
or turret, in whatever direction they may be trained. 2. The 
yards can be braced up nearly fore and aft, or in a line with 
the keel, enabling the ship when under steam to set sail and steer her 
course when, with the present rig, she would be obliged to furl her 
sails. ‘This last position was forcibly illustrated in the escape of the 
English steamer Thistle from the United States’ corvette Tuscarora 
off Madeira on the 29th of November. 3. In action, the topgallant- 
masts being sent down, the ship is inher fighting trim. Her topsail 
halliards and sheets leading down between decksthrough her tubular 
masts, sail is set and taken in as required by the crew, without 
exposing a man on deck. If all or any portion of the masts and 
yards are shot away, being of iron and having no rigging attached to 
them, they would sink immediately on falling overboard, without a 
possibility of fouling the screw. 4. On the mast platforms, 
which are laid on the braces connecting the legs of the 
tripod, they furnish a set of fortresses for riflemen to repel 
boarders, &c. 5, From their great strength they are well adapted 
for withstanding the shock of a collision when using the ship at 
full speed asa ram. 6. They will enable a ship to carry a greater 
spread of canvas, with less weight aloft, than can be done with 
ordinary masts and rigging. They afford great means of ventila- 
tion, durable as the hull of the ship itself; would not be subject to 
the effect of climate, and the enormous wear and tear of ordinary 
masts and rigging would be thus avoided. 7. The masts and yards 
being all equal in size and fixed at equal distances, the yards cannot 
lock when braced sharp up, and the centre of effort of the sails being 
thrown well forward of the line of resistance of the hull, the ship 
will wear easily and rapidly, a quality in which our ironships afloat, 
and more especially the Warrior and the Black Prince, are said to b« 
very deficient. The adoption of the tubular tripod masts would 
also, without doubt, save the enormous annual expense which is 
now incurred in the deterioration of the rigging of our ships of war 
kept ready for service in the first-class steam reserves. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE ROLLING OF SIIIPs. 


Sm,—Lengthened as was the communication which you were so 
good as to insert for me in your number of the 26th ult., your reply 
in that of the 2nd ivst. justifies me in asking you to afford me space 
for a rejoinder, which, however, shall be as brief as possible. 

If my letter seemed to evince captiousiess, sensitiveness, and 
over-refining criticism, I can at least assure you that I wrote it 
under no feelings which could justly lay me open to the charge; 
and if through literary inexperience I have stumbled on phrases or 
modes of expression which conventionally imply the feelings, or 
intentions you have attributed to me, and have thus given annoy- 
ance, I sincerely regret it, however unintentional the offence. 

I must, however, observe that the charge is one which cannot be 
fairly either established or rebutted, except by comparing in detail 
and seriatim all that has been said on both sides in reference to each 
of the points touched in the discussion; and, on a point on which I 
have so little right to claim attention, I can neither fairly ask for 
such a comparison at the hands of others, nor rationally propose to 
offer materials for it in your columus, 

But some, at least, of your remarks can be met briefly, and I cannot 
help hoping that the answer by which I meet them will induce you 
to feel that they might have been modified. 

1. First, as regards the sub-surface question, you attribute to me 
(1) a disregard of the fact that my * present statements are the 
result of new knowledge ;" and (Zz) you charge me with “ doing 
violence to your natural sense by selecting from my former writings 
only what is capable of being moulded without violence into seeming 
compatibility with my altered opinions, and neglecting a statement 
which flatly contradicts them.” I reply, on the first point, that I 
distinctly charged myself with an original under-statement, and 
said that | had “improved my knowledge” by the help of Pro- 
fessor Stokes’ paper, to which, as 1 had previously stated, | had been 
directed in consequence of your former article, expressing also the 
obligation I had telt to you for the assistance. 

On the second point I reply that, far from asserting my former 
views to be compatible with my present, I distinctly assert: d their 
difference. ‘lhe object of my remarks was not to hide the difference, 
but simply to show that it was not so large as you had supposed, 
amounting to a slight modification, not an abandonment of what | 
had originally said. And J am contident that if you or any one will 
read the whole of what | originally said on the subject, and compare 
it with all that I have recently said, it will be admitted that the 
charge is not substantial, | appeal here with special confidence to 
the passage which you say | have neglected, and which you intro- 
duce thus :—* He (Mr, Froude) distinctly asserted that in deep water 
the remoteness of the bottom prevented it from limiting the vertical 
motions of the particles ;” implying, as I understand you, that I must 
have supposed the surface motions to be thus continued without abate- 
ment. Now, [ had in the previous page (Trans. I. N. A., 1861, p. 186) 
said that in ignorance of the exact law of diminution, and without 
attempting there to investigate it, “I judge it to be dynamically 
impossible that in deep water the motions of the bottom particles can 
be even approximately the same as those of the surface particles, or 
that in water of unlimited depth the bottom particles can have any 
motion at all.” And the words succeeding those which you charge 
me with neglecting are—* We may safely assume that the horizontal 
as wellas the vertical motions, are progressively less for subjacent 
than for surface particles.” 

2. I will not here discuss whether there is justice, or, as you say, 
extreme absurdity, in my reliance on the demonstration | gave in 
my criginal paper, that the resultant of all the forces by which the 
surface particles of a free fluid are actuated when undulating must 
be normal to the surface, for | am contented to hope that, on further 
reflection, it will please you better. Your only expressed ground 
for objecting to it is that I silently ignore the fact that in waves the 
surface is continually changing; though how I can have silently 
ignored it when | was expressly treating of undulating water [am 
unable to perceive. But I must also add that when it has been 
shown that the surface and the resultant are thus connected by a 
necessary relation, the consequence of a change in the one is simply 
the inevitable concurrent change in the other. 

3. If, when you declare you “ dissent from the opinion that Mr. 
Crossland has expressed any exaggerated idea of the special and 
quasi-paradoxical cases by which he illustrated his views,” you 
imply that I either believed or suggested that he had done so, | 
earnestly disclaim having suggested what 1 have not a shadow of a 
reason for believing. I merely expressed a belief that he had per- 
haps been led to exaggerate the degree in which an undoubtedly 
proved principle operates in actual waves. 

4. You say, “ As Mr. Froude urgently represents that he has seen 
everything, or almost everything, bearing on the subject, even from 
the beginning of his public expositions, it may be worth while to 
remind him that he has never yet accounted for, or even mentioned, 
that variation of the pressures exerted on a floating body which must 
of necessity arise upon the trochoidal hypothesis from the cireum- 
stance that the particles situated at varying depths in the wave 
move round in cireles of different diameters, and with different 
velocities,” adding that “ perhaps he will not object to our suggesting 
that it is highly desirable that this feature of the wave motion 
should be recognised.” I reply, there is only one point on which it 
can be said L have used any representation approaching that which 
you attribute to me almost every wher That point (the condition 
which I have termed “ hydrostatic tension ”) I certainly had under- 
stood pretty fully, long before the beginning of my public exposi- 
tions. I admit, however, that it was too bold in me to say I have 
understood that (or anything else) “ thoroughly,” if the latter word 
is to be construed strictly ; but on the particular question, of which 
the point to which you call attention forms a branch (the varying 
character of sub-surface action), | have repeatedly stated my inability 
to cope mathematically with the ditliculties it presents, and have ex- 
pressed my eager wish that you or any one else who is able to deal 
with them would fill up the deticiency. 

The variation of force, however, which I mentioned an] explained 
in my original paper (‘Trans. 1. N. A., 1861, p. 194) is substantially 
the same as that to which you direct attention. In my ec utribution 
to the Trans. I. N, A. for 1862 1 have, by a diagram, ex ribited, as 
acting on several immersed floating bodies, the several substrata of 
equal pressure which embody and express the law of the variation, 
and contain the materials for a rough solution of its result; and in 
appendix to that contribution | have deduced from the principle as 
expressed in 1861 the exact law which defines the difference in dia- 
meter of the circles traversed by particle sat different de pths. 

After all, why should it be thought improper that I should strive 
to justify my theory on the poiuts, be they tew or many, large or 
small, on Which an able writer in an influential journal argues that 
itis defective? From such an one, terms of general approbation, 
however kindly or heartily expressed towards an author, can weigh 
but lightly on his mind in comparison with expressed or implied 
dissent, when this touches points of real importance in his work ; 
nor can he think ita light matter that the very foundation of his 
work should be regarded as insutliciently established: and as you 
now emphatically assert this insutliciency, may not those remarks 
of mine which elicited the declaration have been the fruit rather of 
an instinctive perception of the impression really existing in your 
mind, than of captious suspicion towards you ? i 

Anxious as | was lest your authority should unduly weigh against 
mie with your readers on points where | believed my position to be 
really sound, my chief auxiety was to make a convert of yourseli; 
wud that the result has, been so different from what I desired is a 
serious mortification to me. W. Frouve. 

oth January, 1863, 
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Sm,-—Permit me, as « friend of Mr. Froude, and one who has taken 


part with him in his investigations, to offer a few remarks ou your 
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article in last week’s Exoinzer, which,was in reply to Mr. Froude’s | 
letter of the week previous. 

It was impossible for any one to fail to see, that, while giving 
Mr. Froude “faint praise” in your number for October, the real 
tenor of the article there was to bring Mr. Crossland’s paper of this | 
year into prominence as an improvement on Mr. Froude’s views ; 
and, considering that Mr. Crossiand’s paper is not yet published, 
and therefore that no one who had not been present at the meeting 
of the Institution of Naval Architects, and heard it read, could | 
know what Mr. Crossland had really done, it is not to be wondered 
at if Mr. Froude should have felt a little sensitive, when told that he 
had left it to others to furnish the best basis of his theory. Pro- 
bably you or I, Mr. Editor, would have felt the same; and it seems 
harsh to aceuse Mr. Froude’s letter of “ captiousness” for simply 
drawing attention to the true state of the facts. 

The basis of the theory Mr. Froude considers to rest on the 
passage which he italicises, and which you dismiss with the remark 
—in which few will join you—that itis a statement of a general 
principle, and, therefore, “utterly devoid of any value or signili- 
cance whatever.” You forget that Mr. Froude shows—what indeed is 
patent to any one—that by the simplest application of elementary 
mechanics to the passage he has italicised, the result at which 
Mr. Crosslend has ¢ 
deduce it in two or three lines, while even in your review of Mr. 
Crossland’s paper, the deduction occupies a whole column of your 
journal; whether it has that clearness which “ carries conviction 
with it” your readers can judge. 

You seem, even yet, to be doubtful that Mr. Froude has given a 
solution of the problem, because you say he “sileutly iguores the 
fact, that in waves the surface is continually changinz.” 
a poor compliment to pay to you, to explain that Mr. Froude does 
consider the state of things as unchanging, dering the lapse of an 
“infinitely small” portion of time (dt), as is always done in diffe- 
rential equations of motion. . 

With regard to the action of the sub-surface particles, I will only 
remark that Mr. Froude’s correction of his solution, by adopting as 
a co-efficient a somewhat less slope than the surface slope, not 
only takes account of the limiting the vertical motions of 
the particles—a sentence which you italicise, and make what 
you think may be considered harsh remarks upon—but also of the 
‘circumstance that the particles situated at varying depths in the 
wave move round in circles of different diameters, and with 
different velocities,” which cireumstauce you think it highly desir- 
able should be recognised. 
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In the transformed equation »,; =—- > é, 
at= rv 

the “great feat” consisted, not in the transformation, but in the 
divining that the solution would be greatly simplified by the trans- 
formation. It is not too much to say that had the solution remained 
in terms of the constants of the ship and the wave, we should not, 
even now, had that clear conception of its meaning which is given 
in Mr. Froude’s original paper. 

I think you substantially accept Mr, Froude’s theory, and it is a 
pity you should differ with him on such unimportant points, espe- 
cially as in mavy of these you now virtually agree to what he says, 
though with singular inconsistency you quarrel with him for 
saying it. ViturAM Bev, 

5, Great Queen-street, Westminster, 8.W., Jan. 5, 1803. 


One remark more. 











ON THE COMBINATION OF TRON AND WOOD 
BUILDING, 

Sim,—I read with much interest an articke in your paper of the 
19th ult., on the double skins of ships. I consider there is still great 
room for improvement in the construction of ships, so as to adapt 
them to the different trades for which they are required, as well as 
to prevent chemical action destroying the materials of which ships 
are being built. In comparing iron with wood as a material for the 
construction of ships, we find that ships built of wood have the 
advantage of being less subject to injury from rocks, better adapied 
to withstand the straining and crushing in harbours, more con- 
veniently repaired, and can be covered with copper—a preservative 
which cannot be applied to iron ships. Lron, on the other hand, 
possesses great strength and buoyancy, and its applicability to 
vessels of any shape or size makes it a most desirable material to 
construct vessels of ; but the great drawback is the liability to rust, 
to prevent which all the varnishes and paints which have yet been 
applied have proved failures. In these circumstances it is reason- 
able to think that builders should have sought to combine the two 
materials in such a way as to eusure buoyancy with strength and 
permanency. 

When in Aberdeen lately I visited the building yard of Mr. 
Hall, where a vessel is being constructed upon the principle of com- 
bining wood with iron. ‘Che keelson and frames are of iron, but, 
with the exception of the waterways, which are also of 
iron, the whole of the outside of the ship, including keel, 
stem, and stern posts, are of wood. The outside planking 
appeared to be about lin. broad. Through each of these 
planks two bolts pass into the inner frame, where they are 
fastened with a screw nut. These bolts are made of yellow 
metal, to prevent them from rusting. Recent investigations, your 
readers are aware, prove that chemical action takes place between 
the yellow metal and iron, destructive to the iron, so that I aim 
afraid vessels built of this constraction will give way at the frames. 

When in Glasgow, some time ago, I also visited the building yard 
of Messrs. Barelay and Curle. 1 observed a ship built upon the 
same construction as the one at Aberdeen referred to, and in addi- 
tion to the fore and aft planking there was a diagonal skin, upon 
the principle of Hall’s “Schomberg.” It : ‘ars to me that a 
diagonal planking of this kind will, besides adding considerably 
to the expense, cause the inner skin to be more liable to rot. 

Would it not be an improvement to construct a ship in this way: 


FOR SHIP- 























| —1. Buildan iron shell with frames and outside plating, the same as 


an iron ship, keeping the heads of the rivets the very samme as in 
steam boilers. 2. To this iron shell bolt on, with iron screw bolts, 
a keel, stem and stern post of suflicient strength to save the iron from 
injury. 3. Line the outside of this she!l with planking, say Gin. 
thick, fastened on with iron screw bolts and screwed down with 
patent rubber washers in the inside. Instead of two bolts, put one 
bolt every 3ft. on the length of the plank; keep a space of say half 
an inch between the planking and the wood. I would propose to 





| works, for instance, being allowed only. 


ed may be deduced: and, in fact, he does so | 


it seems | 


| a very diflicult and uncertain operation. 





fill up the space with Roman cement as grouting, in the same way as | 


it is sometimes used by builders. The Roman cement would, in my 
opinion, protect the iron from rust, fill up all the interstices, and 
give the outer skin a fair bearing upon the iron. I think a vessel 
constructed on this principle would be an improvement, and 
I should like to hear the opinions of some of your intelligent eor- 
respondents on the subject. It is painful to hear of immense sums 
of money being expended on vessels which, from their combination 
of materials, soon become dangerous to life and of little value to their 
owners ; and if the suggestious 1 have briefly thrown out help to 
introduce a better and more perman construction of vessels, 
while increasing their buoyancy, it will! , r 
Belhaven, Ist Jan., 1863. 
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PATENT LAWs. 


Sim, —The patent laws being under discussion, I should be 
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2 in securing 
nd obtaining one. Let an inventor write out 

of his invention, with claims to novelty 
pointed out, and accompanied by drawings if required, and send it to 
nut-oilice, with, say, Os. or 1Us. fee—one of the copies to be 
returned to him, cortified as to the date the inventor handed it to the 
Patent-oflice or to the post-office, without any regard to the subject 
matter as to novelty or other considerations. This specification to 
be at once open to public inspection, and to be published in the usual 
way. Priority, if new invention, is hereby secured, but no patent 
right. The inventor may proceed at once to secure a patent, 
by giving notice, allowing time for o i 
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investigation by a tribunal. If granted, the patent to date from 
time of application to proceed, and to last say fifteen years from the 
time of delivering specification. If not proceeded with, say during 
six years, the right to obtain a patent to be forfeited; any one to be 
at liberty to benefit at once by an invention thus specified but not 
patented, ang to continue its use without hindrance, even after a 
patent is secured, provided always that he has from at first kept the 
inventor cognisant of all steps he has taken, and all the points bear- 
ing on the interest of the inventor. He must, however, bind him- 


| self not to appear as a competitor subsequently to the inventor, 


nor to trade directly in such articles ; the use of the invention at his 
In most cases the in- 
ventor will find itto hisadvaptage to make terms regarding the patent- 
right with those who undertook the risk in carrying the invention 


| out; thus securing all the benefits—and in the most expeditious way 


—which could possibly be obtained in the present manner by a poor 
inventor. 

The first specification to be final. Any subsequent improvement 
to be again secured similarly: cost of patent to be £5 per year, in 
advance. ‘I'he patent to lapse on non-payment. Opposition may be 
raised at any time; butif after the passing of the patent, the op- 
poser to find security for the payment of all costs and compensation 
(if any) beforehand... If succeeding, costs to be paid according to 
decision of the tribunal. No patent to be granted before it is passed 
by a patent tribunal or a higher court of appeal, of which I intend 
writing you at afuture time. 

—— 
SCREW CUTTING, 

Sin,—I send herewith a description of an improved chasing tool 
for cutting screws by hand in the lathe. It is well known to 
amateurs and others that to chase a thread with the ordinary tool is 
Experience has proved to 
me that the fault lies in the form of the chasing tool. In tapping a 
hole with the usual tap of a stock and dies the work is held still in 
the vice, and the rotary motion of the tap draws the latter into the 
hole. Such should be the motion of a chasing tool, excep? that, as 
a matter of course, the work revolves instead of the'tap. Now the 
ordinary tool, being cut with a “hob,” is of section No. 1, which 
may do well enough for an external thread on a cylinder of equal 
radius, but not for the female screw ; and for this reason—shown by 
Fig. 2—there is nothing to guide the tool, which, touching only at 
the upper cutting edge, or, at most, at the upper and lower edges, is 
free to take its course, and that course is not generally a correct one. 
Now to cut surely the tool must be so formed that an indentation 
can be made with it before the cutting edge comes fully into action. 
This, as aforesaid, cannot be done with the ordinary inside tool, 
although the outside tool, nattily held, will accomplish it. The tool 
which I now propose, after a most satisfactory trial, is a section of 
an ordinary cylindrical screw, or what I may call a segment of a 
tap. Itis shown in Fig. 3. 
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Let a bar of steel be taken, and turned to the form Fig. 4, and let 
a screw be cut on the larger end; file away one-half, and more if 
desired ; harden it if for metal, and the tool iscomplete. In using 
it for an inside thread the rounded part (a little below the flattened 
top) is pressed against the work, and will be drawn in as an 
ordinary tap, a considerable portion of the thread cut upon it 
coming into contact with the work. It is now only necessary to 
roll the tool over little by little on the rest as the work advances, 
until at last the flat cutting edge completes the cut. These tools are 
so easily made and used that I am convinced those who try them 
will soon discard the old form. The shank of the tool should be 
rounded below, to facilitate this rolling movement. The same tool 
will in many cases avail for the external thread, and where it is 
otherwise I would suggest turning a circular piece of steel one- 
eighth to half inch wide, cutting a thread upon the edge, halving it 
diametrically (or by a chord), and rivetting it to such a stock as is 
used in a milling tool. James Lukin, 

Bradtield Combust, Bury, Suffolk, Rector of Bradfield. 

January 3rd, 1863. 

P.S.—Since writing the above I have made use of an ordinary 
tap, of section 5, fixed in a handle, by way of experiment, and cut 
both male and female thread with it on hard wood. 1 am inclined 
to think that if a very shallow V-shaped groove were made in the 
line a, 6, Fig. 3, to give a very slight cutting edge in that part, the 
first indentation would be more readily made. In offering the 
above suggestions | cannot but express a wish that some one of our 
lathe makers would introduce a really simple arrangement of guide 
tool for cutting short screws, as in box covers—some method not 
needing the slide rest, but easily and quickly applied. The travers- 
ing mandril is indeed effective, but makes the lathe run heavy and 
wears loose after atime. The “perfect cure” would be some con- 
trivance not dispensing with the hand tvol, as the hand alone is 
capable of that nice touch so requisite in this work, which is 
very distinct from cutting long screws in metal. When are we to 
have a really serviceable book in English upon turning, such as 
Holtzapffel’s would have been, if completed ? J. 








LOCOMOTIVE ACCOUNTS, 

Sin,—I have been examining your valuable statement, given in 
Tue Enaineer of the 2nd inst. (page 7), showing the relative loco- 
motive expenses of twelve priucipal railways in Great Britain which 
you enumerate; and feeling, as 1 have no doubt a great many of 
your readers do, ap interest in these matters, it has struck me in com- 
them that there must be some other cause to account for the 
wreat difference in the cost of locomotive power on the various lines 
named than that which you very properly allude to, viz., the greater 
relative difficulties experienced by some companies in obtaining 
combustibles, &c., and in the proportion of goods and passenger 
train mileage. IT consider this very properly put, at the same time 
1 consider that there are other elemmeuts which ought to be taken 
into consideration before anything like a fair and honest comparisou 
can possibly be made. 

I have no doubt you will be able to obtain from the companies 
referred to the requisite information, which will enable not only 
those immediately connected with the working of railways, but also 
those pecuniarily interested in them, to form a correct opinion upon 
these matters. 

I have for a long time considered the present system of comparing 
the expenses of working railways, particularly the locomotive de- 
partment, to be deceptive to the public, and unjust, in some instances, 
to those concerned in working them. I allude to the mileage being 
taken as a standard of comparison. If lam rightly informed there 
are few lines that have the same system of booking their train miles. 


Some allow only the actual miles run by trains as published in their 
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time books (excepting in case of specials), while others have a certain 
fixed rate of miles for engines standing in steam, and au increased 
rate for engines shunting at stations. You will at once perceive 
that the latter have a decided advantage over the former. If the 
mileage system is to be the standard for comparison, it is desirable 
that one general plan should be adopted by all lines; if not, it is 
altogether fictitious and useless. the loads ought to form a 
consideration in the comparison, which di not appear in the 
tabular statement given. There would, no doubt, be some difficulty 
in obtaining the average load, but 1 think it possib le to be arrived 
at, and no doubt the companies interested would readily give you 
every facility for doing so. 

If not encroaching too much on your space, I would suggest that 
one of the columns in the table should show the cost of coke and 
coals at the nearest point on the railways mentioned, and also—which 
I consider the whole pith of the matt the percentage of loco- 
motive working expenses upon the rece » Inquirer. 

January 7th, 1863. 


REPAIRING THE “G R EAT EASTERN.” 
WE extract the following from the Scientific American :— 


Through the courtesy of Messrs. Howland and Aspinwall and the 
personal attention of Captain Walter Paton, of the Great Eastern, we 
are enabled to lay before our reader 
the disaster which befel this celebrated ship, and also details of the 
plans which were employed to repair her, together with the trials 
and delays which took place during the progress of this extraordi- 
vary feat of hydraulic and mechanical engineering. After the occur- 
rence of the accident a preliminary survey was held in order to esti- 
mate the precise locality and extent of the breakage. This was ac- 
complished by divers, who went under the bottom of the Great 
Eastern, and, on returning, reported their observations. They 
announced that the plates upon the port side were badly damaged, 
and that the fracture extended a distance of some twelve or fifteen 
feet. Subsequent investigation disclosed the fact that these figures 
fell short of the actual injt iry by some feet. 

The primary object of the survey being accomplished in ascer- 
taining the nature of the injury, it only remained to invent some 
metiiod by which it could be remedied. This was not imperatively 
necessary by any means from the peculiar construction of the 
ship, eminent engineers declared that, even with this enormous hole 
in her bottom, she might ride the sea with perfect safety. ‘The 
anxiety and care of the officers, however, as well as the increased 
labour to the crew, attendant upon this huge tear in the ship's 
plating decided the question ; and the work v immediately pro- 
secuted with vigour. 

Owing to the huge dimensions of the Great Eastern, and the fact 
that there is nota dry dock in the world which will admit her or 
sustain her immense weight, it will be seen that to repair a damage 
of this nature, some twenty-five feet below the water-line, was an 
un pn of no small magnitude. By referring to the section o 
the vessel, drawn for us by Captain Paton, which we have had 
engraved (not, however, to the scale), the precise locality of the 
fracture can be seen, as well also the construction of the ve »ssel itself 
The character of the damage, and the bearing it has upon the sea- 
worthiness of the Great Eastern, will be understood by referring to 
our engraving. The hull is formed of two distinct vessels, it 
were, one inside of the other. These skinsare stayed to each other 
by a number of webs or partitions, that divide the vessel transversely 
into thirty-four spaces; they run the whole length from stem to 
stern. The webs are further crossed at rig] sles by thirteen 
separations Which constitute a system of water-tight 
which is entirely independent of the other, access being had to each 
cell through man-holes, provided with plates that open into them. 
It must be borne in mind also that there are inside of the ship proper 
two upright iron bulkheads that divide the hull into three long 
rooms; now the man-hole plates previously mentioned commuuni- 
cate with each other from the upper series of cells in the ship's 
broadside down to the foot of the bulkhead before mentioned. There 
they stop. The arrangement onthe other side is of course similar. 
The inner room has two man-hole plates on the inner skin, which 
allow access to the cellular + a situated beneath it. These are 
connected through one another by the same plan as the others. In 
brief, the Great Eastern is a ship built up of a series of rectangular 
pipes, independent of each other, yet capable of being connected 
together. 

Let us now return to the subject of the disaster. The fracture 
was entirely through the outer plating of the ship extending over 
three of the longitudinal cells, and running fore-and-aft for a distance 
of 86 feet. To close up the sides by any other means than with new 
plates was simply impossible, and these had to be put on while the 
vessel was in the water at her anchorage. The stubborn broken 
plates with their ragged edges, afforded not the slightest hint that 
could be seized upon to accomplish the work short of much time and 
labour. Preliminary consultations resulted in deciding the authori- 
ties to adopt the expedient of a dam which should inclose the point 
of rupture on all sides,and which, by =e ans of pumps, could be freed 
from water and rendered habitable while the operations were in 
progress. 

It may be inserted here, not inaptly, that the idea of employing 
such a dam was suggested to Captain Paton some time since, by an 
accident which previously occurred to the Great Eastern, when 
going on to the “gridiron” at Milford Haven, England. ‘The accident 
referred to was the spriuging-in of one of the p ates of the ship's 
bottom, caused by coming in contact with a log ae which the 
vessel’s we tight came when taking her P sition. iptain Paton 
mentioned his plan to the Messrs. Nenwick Brothers, the well-known 
engineers of this city; it was approved of as practical by them, and 
they then devised the crib here with desc ribed, 

The coffer-dam was built heavy oak timber, semi- cir r in 
form, aud plauked outside Pros inches thick. It was ascertained 
that 32 tous of iron would be required to sink the scow, and it was 
forthwith partially submerged, while two chute 8s hereafter men- 
tioned, were affixed. Previr vusly, however, two heavy chains had 
been attached to each side of it, in such a manner that the cab le, 
i laste ned on to the larboard side of the dam, was carried under 

vottum and rendered up ox to the starboard side of the main ink, 
and vice ~~ in respect tu the other cable. From the ends repre 
he bow a ud stern of the dam the also rat a large vser: 
which “kept it from going adrif it in either of those Power 
was then applied, aud the wooden crib hove up against the ship's 
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bottom. Around the parasitic structure were then carried other 
hawsers and cables, until it was firmly secured in place. ‘Thus far 
matters progressed favours ibly—the dam was in its place, but it was 


fullof water. ‘two h 


> chutes, or funne ls, Which pic reed the sub- 





















aqueous box on one sid fect from the ends, ran up a short dis- 

tance above the neta hg and furnished the means of reaching the 

The edges, or guuwale of the dam, must, as will be 

ut, be made water-tight, else the pumping might be continued 

indefinitely, without any result. This it was proposed to accom- 

h by means of some el naterial; hence imdia-rubber, flock 
iuattrass, or substances of a like nature were sug ted for the pu 





- Renwick Broth 





pose, but not bein; 


available, a plan of the Messi 
Was put in force. 










_ Itoccurred to the Brothers Renwick that a water hose would be 
Just the thing. After the details of its construction, for which we 
uo room, had been worked up, it was soon applied, and fulfilled 

me é expectations formed of it. No sooncr was the means dis- 
wena ung oue trouble, however, than another appeared. 


 Vexation was caused by the difficulty of overcoming the 
y which the hose had to draw in under the compartwent. In 
re it, of canvass were attached to one of two 
battens, which armed the gunwale dams 3 ; these were carried under 
aud over the he intervals, in such a manner that the latter 
lay in the bight of the former; the flying end was then fixed 


to the batten again. Upon the outside of the or dam, a 


re he 
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lappet of Brussels carpets was secured, which the water kept up 
gaiust the Great Eastern’s bottom, aiding materially in keeping the 
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full and succinct account of | 








| tion Company 


| and the Royal Mail Cempany’s shares, 
| regained that 
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Sea out; weeds were also thrown into whatever crevices might 
reinain, and the pro‘ectors of this ingenious method were rewarded 
for all their time and trouble by its comple te success. To all the 
unequal surfaces the water-hose opposed its soft and elast rface, 
filling up cavities which could not be effectually closed by any other 
means. The pun nps were again tried, and the er ib was pumped dry. 

No sooner was this consummation atteine qd than Captain Paton de- 








scended the chute to the scene of the fracture. Here an ex- 
traordinary sight was presented. The vessel was covered with long 
weeds, and from the cavity in the plates there rushed a waterfall on a 


small scale; this was pe rple xing, and was supposed to arise from the 
fact of some of the valves which communicated with the ship's bottom 
being open. It was found to proceed from other causes, which were 
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soon remedi ‘d. Some water yet remained at the bottom of the box, 
through which C aptain P aton, followed b vy Peter Falcon, an experi- 
enced diver, forced his way, finally emer ging r daylight through 
the other chute. His arrival afforded the best ll assurance of 
safety to the mechanics, who, poten hesitated to venture 
into such an “uneanny” affair, The moral "sup yport given to the 
cause by Captain Paton’s conduct reassured the doubte rs, and they 
pre} ared to fall in with vigour, It might be expected that here the 
“ates adver to this scheme would have been appeased with their 
former interference; but such is not Dur * the Jast 
month, ou the occurrence of the violent snow-storm, the great shi 
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the case, 








dragged her anchors, and parted one of the cables aw h kept t 
dam in place. This line immediately, as a matier of course, got 
about the pump-shaft, which was at that time operated in the sea, 


SIEAM NAVIGATION IN 
Havinc entered upon a new year, we may take a retrospective 
view of steam navigation for the past twelve months. In our 
résumé of 1861 we stated that, when the register of steamships was 
made to the Ist of January, considerable tonnage would be found 
added to tiie first-class ports of the United Kingdom. The Parlia- 
mentary return laid before the House of Commons in June 
subsequently printed, gave an increase on the Ist January, 1 : 
contrasted with same day in 1851, of 134 steamers, of 61,960 tons. 
New Year's-day, 1863, will disclose another addition to our commer- 
cial steam marine; but we suspect the gross tonnage of gain will 
not equal that of the year before last. A speculative trade has 
existed during the past year in runniog the Southern blockade, and 
several vessels have been captured by Federal cruisers, and subse- 
quently condemned. Whether they appear on the list on the Ist of 
this year or not, they will be none the less lost to this country. 
The value of ste amship property bas not fluctuated much during 


1862. 




















1862, as may be 1 seen by the following comparison of prices, as 
quoted in the last week of each year :— 
362. 
African Mail Company .. « .. «. £5 ie to 7 
Atiantic Royal Mail . oo 60 <5 ¥e 1 oe 2 to 4 
Australian Royal Mall .c os co 0 ee § to 
General Ste: Navigation Company .. 26 eo 2 to 28 
Great Ship Company a an de ’ oo «of § to 2 
Oriental Inland (A) ce oc se co 63 t0 ee - 8 to SS 
°° 9 5) oo 08 @8 of & , oo oe oj to } 
en ” C) “ var par 
Peniusular and Oriental (£ 50" pai id) ee 68 to a 69 to 71 
- * ” (£3 paid) 40 10 O oe «. oe 41} to 42 
Royal Mail Steam .. .. oo oo o« 47 to48 .. os oe 55$to 57 
The marketable value of the shares of the General Steam Naviga- 


has not exhibited any remarkab le range for many 
The Peniusuiar and Oriental Company's shares, albeit they 
hip, are higher by than at Christmas 1861, 
which fell £5 in 1861, have 

Suppose the Royal Mail 
the shares of £100, on 
ys if the 





years. 
have just lost a larg 





amount with £4 more. 
U ompany obtain w renewal of their charter 
ohe 











which £60 has been | aid, ought e at pi { 
company lose the West ladle eubehly, Go hares will be consider- 
it deprec — It is reported that the Royal Mail Company have 





sh tenders are to be 





secured the Brazilian monthly mail, but that fre 
sent in for the West Indian and Mexican lines. 






The year 1862 gave birth to several new steam shipping enter- 
prises. bes all these projects are carried out there will be a consider- 
able augmentation o! capital invested in steamboats. Here is a list 





of pub! ic Coll panies promote Lin 1862 












Tl s Express Steam Navi; nc os 2c 0e 
United Shipping Company .. .. . eT ee ee ee? ee 
Ang o-lonian Steam yation Compal eo 
River Navigation of india and China i.e Ses se 
Angio-Danubian Steam Navization and Colliery Company 24 
‘Thames and Hu mber Iron Shipbuilding Company oe 0 ,QUU 
Compagnie Genéra e Tran-atlanutique (£400,000 of this compa any’s 
‘ ght to be raivcd here) .. «2 2. oe «2 ee 1,600,000 
Patent Dise Prop lier Company.. os ee 0s 2s ee se 00 5,000 
Of wrecks in 1862 the ec: is not so formidable as in the two 











preceding years. Lhe Baltic Sea has not claimed sc many victims 
ux during 1860 and 1861. Among the steamers lost in 1862 were the 
Adonis, Spartan, Trent rew vessel, in the Baltic), Indian Empire 
(burnt), Queen Victoria, Leith, Marion, Cleopatra, Lord Royston 
(London and Bordeaux steamer, by fire at the Hamburg, 
Herald, Lima, Peninsular and Oriental Com 1y ship Colon abo, 
Royal Mail steamer Avon, and lastly, to firish the year, we have the 
painful task of chronicling the foundering of the Lifeguard screw 
steamer, off the Yorkshire coast, with the drowning of all that were 
on board. 

The American war lias been felt in 1862 by diminished imports 
and exports, but not in steam freights to any very considerable 
extent. Good harvests in Europe, and abuncance of capital, have 








sca ), 











and tore it away from its connection, filling the whole di am fu’ 
again. The pump was then rigged so as to prevent the occurrenc® 
of a like disaster, 

Supposing free access to be had to the fissure, let us examine ¥" 
nature and character of It extended for a distance of 86ft. 
length, by 9ft. Gin. at the widest part, narrow ing to a point at either 
end, and was a ghastly wound in the ferruginous cuticle of the 
monstrous vessel, which, while it did not impair the sea-worthiness 
the ship, was of suflicient importance to warrant attention. 
Three of the cells were broken into, and two of the longitudinal 
webs upset and sprung out of place for a distance of ten feet. As it 
was impossible to add anything to these last-named parts a plan 
put in foree whereby the wounded and disunited parts were 
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was 
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made one and indivisible again. The diagram will convey an accu 

rate idea of this method. ‘The new plates, a, are laid athwart-ship 
over the fissure, and fastened with hot rivets to the old ones; braces 
are also annexed, which represent the vertical divisions of the cells. 
‘The plates in the vessel’s bottom are seven-cighths of an inch thick, 
but the patch is only five-eighths ; it is, howe’ ver, of the best char- 
coal boiler iron, and is deemed equivalent in strength to the original 
Great del ty has occurred in getting the = plate s in 


structure. 

place, for the reason that they could not be supplie d by the manu- 
facturers as fast as they were wanted. This trouble has been 
remedied, like all the ‘others; and we have the satisfaction of 





announcing, from a personal inspection of the job, that it is comple ‘ted 
in a substantial and workman-like manner. ‘he inside of the dam 
is very comfortable, indeed, and the workmen made no complaints. 


helped to mitigate the evils of the strife in the New World, and, 
altogether, the steam revenue returns have been, taking the 
American troubles into account, on the whole satisfactory. The 
Great Exhibition of International Industry extended trade with 
France, and the material prosperity of the nations of the Old World 
have helped, to some extent, in redressing the losses of the American 
shipping business. The effects of competition have been felt in 
several lines, but this ought to nerve those touched by the opposing 
interests to renewed endeavours to gain that which may not prove 
an ultimate loss if, by effective measures, the traffic is developed, 
and proper measures resorted to for combat with the enemy.— 
Mitchell's Steam Shipping Journal. 


Tue Pia Tron Ts sities A. Woodrow and Son 
observe, with reference to the position and prospects of Scotch pig 
iron industry :—* In the early part of last year there were 121 fur- 
naces in blast, but owing to a strike at one of the works the number 
fora time was reduced to 116. At this period the wages of the 
colliers were 3s. per day, now they are in receipt of 4s. With the 
settlement of their claims the furnaces were re-lit, and others have 
since been put into blast, making the present total 125, and the 
average for the year 120. The estimated production therefrom is 
80,000 tons; the shipments, foreign and coastwise, amount to 
i 113 tons, and the local consumption to 402,087 tons, Under the 
latter head the increase is considerable, and fully confirms what has 
before been stated regarding the activity pre vailing in our foundries 
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and shipbuilding yards. The total deliveries are returned at 
980,000 tons, being an increase for the year of 30,000 tons; 
and to the stock there is added 100,000 tons, which now 
amounts to 635,000 tons, irrespective of that held by the 
Carron Company, whether it be 30,000 ¢ 130,000 tons. Tho 
first three months of the year were characterised by general dulness 
and low prices, the range being 48s. to 50s, $d.; thereafter specula- 


tion arose, 
in 


with an improvement to 54s. From this there was a 


reaction July to 50s. 101d, followed thereafter by a lively de- 








mand, first for * warray and then for iron, by which prices were 
rapidly advanced to 57s. Gd. Since then the fluctuations have been 
frequent, but the tendency has been downwards. We close the 
year at 54s. 3d. cash for mixed Nos. warrauts, the average for the 








mouth being 54s. 54d 48s. 4d. in Deeember, 1861, and for 
the year é lla r 49s. 3d., and the extreme range 
48s. to 57s. 6d. We have now had five years of what may 
be termed low averages—viz., 54s, 4d., 54s. 9d, 53s. 6d., 49s. 3d., 
and 62s. 11d.; and, for anything we can sce just now, there 
mary mother, De that as it may, the fact of no curtailment in 
the production having taken place during this long period of 
depression, is presumptive proof that the trade is not unsound, 
From the annexed table of our foreign shipments it will be noticed 
hat the “States” have taken 14,000 tons less than in 1861, and 


57,000 tons less than in 1860. To British and South America there 
is likewise a sali decrease as compared with those years. To Aus- 
tralia these figures are 3,824 against 1,501 last year. ‘lo Germany 
the decrease is slight, whereas to Italy it is 6,000 tons. France and 
liolland have taken largely of our product, the being 
16,000 and 11,000 tons respectively. On the whole the returns 
how an inerease in foreign of 2,830 tons, while in coastwise 
the decrease is 21,017 tons. Of the future we can say pothing, but, 
judging by the past, we think there is reason to hope that when that 
utry, which : » time absorbed nearly a fifth of our production 
and now takes less than a fiftieth, shall be enabled to pursue more 
peaceful ayocations than those at present claiming ber attention, we 
shall find that our resources (great though they be) will be no more 
than adequate to meet the claims upon us. Meanwhile it is well to 
direct attention to other channels, which even now present positive 
features of encouragement. ‘To India we look for the development 
of a commerce second to none in importance ; and so great has been 
the stimulus already imparted to it by the very evil that bas 
arrested our intercourse with America, that we are led to regard it 
in a very hopeful light, 
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GRIFFITHS’ 


Mr. Rozert Grirrirus, of 69, Mornington-road, has just specified 
his patent, dated 29th May last. His improvements consist, first, in 
constructing screw propellers for steam ships and boats with blades 
and centre boss of similar form and construction (or the blades may 
be cast on the boss) to those described in the specification of the 
patent granted to him 20th Feb., 
1858, but having four blades (or 
two sets of blades) which are to be 
fixed either to the same boss or 
to separate bosses on to the screw 
shaft, and so fixed that one set (or 
ptir of blades) is placed before the 
other set, the first set or pair of 
blades next the shaft to be of larger 
diameter than the after set, so 
as to get a greater hold on the 
water for propelling the ship. 

Fig. 1 shows a screw propeller 
constructed and arranged according 
to this part of the invention, the 
two pairs of blades a and b being 
aflixed to separate bosses, the boss 
a of the pair nearest the stern of 
the vessel being fixed upon the 
screw shaft, while the boss 6 of the 
hindermost pair of blades is loose 
thereon, and is coupled with the 
boss a@ by projections ', which 
enter grooves or recesses formed 
around the boss a, so as to act as 
a eluteh when the projections 
come against the ends of the 
grooves by the revolution of the 
screw a, Stops in the grooves being 
urranged so as to cause the two 
pairs of blades to assume suitable 
relative positions while in the act 
of propelling. 

The second part of Mr. Grif- 
fiths’ invention relates toside wheel 
propelle:s, which he proposes to 
construct of dises of suitable 
diameter, having the centre parts 
constructed with arms and centres 
similar to those generally used for 
paddle wheels, but having the 
outside rims of such dises corru- 
gated or in a zig-zag form, instead 
of being flat, in order to offer suffi- 
cient resistance when driven 
through the water to propel the 
vessel, Wither one or a series of these dises or wheels can be used 
on each side of the vessel as may be required to propel the ship, or 
the outside rims may be made flat, and the inside rims only be made 
corrugated or in zig-zag form. 
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C.RIMBAULT I 


IMPROVED 


We copy the following from 
the Sctentifie American :— 

The machine represented in our en- 
graving is adapted to the making ofa 
great, variety of tools required by gun- 
makers and machinists, such as twist 
drills, mills of all shapes, with straight 
or spiral teeth, and cutters for gears 
or other work, It will cut a tapering 
or conical mill with either right or 
left hand spiral teeth, and is designed 
to supply the place of the common 
index milling machine used by gun- 
makers, but is adapted to a greater 
variety of work. ‘The frame A is cast 
hollow in one piece, and has shelves 
also cast in it, forming a cupboard to 
hold tools. 

In the upper part of the frame is the 
main arbor a, made of steel, running 
in a Babbitt-metal box with an anti- 
friction curve at the frontend, andina 
straight bronze box at the rear end ; it 
can be closed up to compensate for 
wear, The front bearing can be tight- 
ened by forcing up the pulley B, with 
a nut provided for the purpose. Upon 
the front side of the frame A, a 
knee C, is fitted to slide, which can be 
moved by a screw, b, connecting it 
with a projection from the frame. 
This screw is vertical and is con- 
nected with a horizontal shaft by 
bevelled gears, being operated by a 
crank on the squared end of ‘the 
horizontal shaft e, that projects from 
the forward part of the knee. Behind 
this vertical screw is another rod, d, 
which is attached firmly to the knee, 
and passes freely through a hole in the 
ane projection in front of the frame 
Witch answers as a nut for the first- 
nanedscrew. ‘This constitutes a stop 
notion Which limits the rise or fall of 
the nec and through it the depth to 
waieh the work is milled. Upon the 
top of the knee C, a slide, D, is fitted, 
on a line parallel with the main arbor, 
to be moved by the screw, e. ‘To the 
upper part of this sliding piece the 
casting [Eis attached, that moves on its centre horizontally 
only, a graduated are showing its position. This piece can 
be clamped very firmly to the one below it. In this also the 
long carriage F, shown in the cut, is fitted to slide, and is moved in 
the usual way by a serew working through a nut in it with a 
handle, e”, on one end. On the opposite end is a bevel gear, f, 
connecting with another on a short shaft projecting from the side of 
the carriage. A connection is made between this short shaft and 
that of the feed cone G, by two Hook's joints, g, and a shaft between 
them, made of two pieces, one sliding into the other with a feather 
let into one of them so that their relative positions may not be 
changed. This feeding arrangement is thrown ir. or out by a lever, 
and can be set to stop it atany point. A vice, H, shown at the foot 
of the machine, is provided, which can be attached to the carriage F, 
thereby rendering the tool equivalent to a plain milling machine, 
with the advantage of being able to feed the carriage at any angle. | 
At one end of the carriage is a stand I, fitted to slide in a groove, | 
with a centre 4” in its top; this stand can be fastened at any point ; 
opposite to it is a head J, having a hollow arbor A, in which'a centre 
can be placed to be on a line with the centre A”, in the stand 
described. Between these centres is placed the work to be milled, 
in which any variation of spiral or its equivalent can be made ‘by 
means of the index ¢, on the side of the head that is connected with 
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Figs 2 and 3 show a side view and plan of a side wheel propeller 
constructed according to this part of his invention. a, a, are two 
corrugated metal rims combined and rivetted together, having 
narrow spaces between them, and supported between the two flat 
outer rims 6, 6, attached by arms b', 4!, to the central boss b? fixed 





FIC .4. 
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a side 
which 
a, are combined 
arms 6! attached to the central boss 0?, 


axis c Figs. 4 and show 
similar side wheel propeller, in 
of corrugated rims a, 


on the main shaft or 
view and plan of a 
arrangement two pairs 
together, supported on 


MILLING MACHINE. 


the arbor by two mitre gears, a worm, and worm wheel. The 
arbor in the head can also be connected with the screw that moves 
the carriage by spur wheels engaging with the mitre gears and 
worm wheel just mentioned. When this is done, the arbor / 
revolves as the carriage advances, and thus gives a spiral motion to 
any piece held between the centres or on an arbor in the head. 
Changes of spur gears are furnished, by which any spiral can be 
obtained. The machine ordinarily cuts right hand spirals, but by 
inserting an extra gear a left-hand motion can be given to it. The 
part j, of the head J, supporting the arbor, can be raised to any 
angle and set, by divisions upon the are through which it moves. 
This arrangement renders the cutting of tapering spirals as easy as 
straight ones. It can also be depressed below the line of the centres 
for the purpose of cutting the teeth in tapering rimers. A small 
universal chuck, K, is fitted to screw on the arbor /, and is found 
convenient for cutting face mills, or doing any work on or near the 
ends of small cylindrical pieces. The jaws in this chuck run 





through to the backside so as to hold an arbor firmly. A spiral or 
twist drill, which is too long to go between the centres, may be | 
milled by removing the centre in the head and substituting the | 
chuck K ; as the arbor which the chuck screws is hollow, a drill of | 
any length, not exceeding 1,j,in. in diameter can be made, | 
the end projecting from the chuck being taken by a centre in the 


PROPELLERS AND SHEATHING. 


the flat outer rims being dispensed with. Figs. 6 and 7 show 
a side view and plan of one of the corrugated rims separately 
in which it will be seen that the inventor prefers to corrugate the rims 
tangentially to the central axis in place of radiating from the centre 
in order that the corrugated surfaces may more readily relieve them- 

3 . selves from the back water. 

The third part of this invention 
relates to the sheathing of iron 
ships with copper or other suitable 
sheets of metal (such sheets being 
perforated with holes stamped 
therein) to keep them from foul- 
ing, and this Mr. Griffiths pro- 
poses todo in the following man- 
ner :— 

The bottom of the ship should be 
first well cleaned and painted over 
with one or more coats of red lead, 
paint, or any other suitable mate- 
rial, to preserve the iron. He then 
covers the part required to be 
sheathed with metal sheathing 
with some prepared adhesive 
material, such as a mixture of tar, 
pitch, or other suitable substance, 
and upon that he lays a coating of 
felt, gutta percha, or other suitable 
materials, and on that he again 
places another coating of adhesive 
materials, upon which is placed 
the perforated metal sheathing, 
which is made warm on being 
applied to the ship's bottom, and 
is pressed on to the adhesive mate- 
rial until it comes through the per- 
forated holes made in the metal 
sheathing; or the holes can be 
filled with short metal nails, made 
rough, so as to set and fix them- 
selves in the adhesive materials. 
He then solders, folds, or overlaps 
the edges of the sheathing sheets 
together, and lines the sides of the 
ship at or above the water line 
with a cleating of wood well se- 
cured to the vessel, so as to protect 
the covering and adhesive mate- 
rials, and to which he secures the 
edges of the sheathing metal with 
sheathing nails. He also pro- 
poses, if necessary, to place narrow 
pieces of elastic substances (or strips of wood), well secured to the 
ship, along the ship's side, at suitable distances apart, to which to 
fix the sheathing with nails, in the same manner as above proposed, 
to the cleating. 











stand I. The usual table, showing the changes of gears for spirals 
and the other divisions made by the index plates, accompany the 
machine. The overhead pulleys are arranged for two belts to 
reverse the motion of the main arbor. 





Wesrainster Bripge AND Patace-yarp Approacues.—On Thurs- 
day week notice was given to the owners and occupiers of the re- 
maining houses situate in New Palace-yard that they will have to 
vacate in the course of the month, the space being required for the 
new Westminster Bridge and Palace-yard approaches. 

New Royat Yacut.—Messrs. John Penn and Son, the eminen 
engineering firm at Greenwich, have received orders from the 
Admiralty to construct a pair of oscillating engines of 160-horse 
power (nominal) for a yacht ordered to be built for the service of 
her Majesty when staying at her Marine Palace at Osborne. 

Soutn Kenstneton Mvuseum.—During the week ending January 
3rd, 1863, the visitors have been as follows :—On Monday, Tuesday, 
Wednesday, Thursday, and Saturday, free days, open from ten a.m. 
to ten p.m., 12,571. On Friday, students’ day (admission to the 
public 6d.), open from ten a.m. till four p.m., 298. Total, 12,869. 
From the opening of the museum, 3,661,180. 

Curmate or British Cotumpra.—“ A heavy snowstorm had fallen 
covering the ground to a depth of Sift. Ice had formed in 
the sluices, stopping all mining work. The snow fell three weeks 
earlier this year than last, which accounts for the heavy loss of 
pack animals. It is estimated that upwards of 400 animals, valued 
at about 50,000 dollars, have perished in the recent storms. On the 
11th, 12th, and 13th of January last it was so intensely cold that the 
mercury was frozen like a rock in the bulb of the thermometer. But 
that was a common test of temperature. Jack Frost gave another 
illustration of his freezing qualities. One day a blazing fire was 
doing its best to neutralise the cold, when a teakettle, filled with 
water, was put on to boil, but before the fire could exercise any effect 
on the bottom of the water, the top of it was frozen over with askin 
of ice!” 

Tue Merroronitan Ramway.—On Tuesday and yesterday the 
experimental traffic on this line was resumed with the greatest 
success. ‘Trial trains, consisting of first and second-class carriages, 
each compartment well lighted with gas jets, which are supplied 
from the reservoirs on the roofs of the cars, were despatched 
regularly every quarter of an hour, under the direction of Mr. 
Tanner, the traffic superintendent, from the termini at Paddington 
and Farringdon-street, commencing at nine a.m., and continuing 
during the day till about 2.15 p.m. All the trains were regularly 
timed, the strictest punctuality being observed in their starting and 
the time allowed for stoppages. Everything worked smoothly and 
well. The railway will be open to the public to-morrow. About 
twenty-one minutes were occupied by each train in performing the 
whole distance. 

Launcu or tHe Tron Screw Stream Snip Tamar.—Another im- 
portant addition was made on Tuesday to the royal navy by the 
launch of the iron screw steam vessel ‘l'amar, of 2.811 tons and 500- 
horse power, from the premises of the builders, Messrs. Samuda, 
Poplar, in the presence of numerous spectators. She was then taken 
in tow and hauled into the East India Docks, under the mast-house, 
where she will be fitted with her screw machinery and engines, 
manufactured by Messrs. Ravenhill, Salkeld, and Co. ‘The Tamar 
was laid down in November, 1861, and is in every respect a fine 
specimen of modern naval architecture. She is a smart-looking 
craft, and well adapted for speed. The following are her principal 
dimensions :—Length, 300ft.; breadth, 44ft. 7in.; depth in hold, 
34ft.; burden in tons, 2,811 82-94, old measurement. After receiving 
her machinery she will be removed to Woolwich Dockyard to be 
rigged and fitted with her armament, consisting of four rifled guns, 
and she is expected to be ready for service by April next. A large 
number of workmen are now employed at the premises of Messrs. 
Samuda upon the construction of her Majesty's armour-plated screw 
cupola-ship Prince Albert. She will be iron cased throughout with 
41 inch plates, and fitted with four armour-cased shields or cupolas, 
of immense strength, upon Captain Coles’ plan, recently adopted by 
the Admiralty. She is the first cupola ship laid down for the Govern- 
ment, and is named the Prince Albert by express desire of her 
Majesty. The armament of this magnificent vessel will consist of 
eight monster rifled guns, two of which will be fitted in each cupola. 
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TO CORRESPONDENTS. 


Nortce.—A SprEcIAL EpDITION OF THE ENGINEER 12s 
published for FOREIGN CrircULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 





*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

D. L.—Address, Grove, Southwark. : ; 

I, M. S.—Captain Coles claims the merit of having invented the revolving 
tower. 

Excetsior.—Jt will depend upon the way in which they are conducted. 
Consult a local lawyer. 

H. D. T.—The constant, instead of being divided by 


by 2, or instead of ‘4 it is 74 X 2 = 148. 





9 
a 


is to be multiplied 


B.A J.—Youhave made awistake. You have been recarbonising instead of 
decarbonising cour ivon. Use oxide of iron or oxide of zinc. 

T. R.—Write to the Secretary of the Royal Agricultural Society, Hanover- 
square, London. The second question we are not able to answer. 

Anonymous.— We do not know Mr. B. H. Paul's present address, but pro- 
bably he may notre your application, and forward it to us for you. 

G, A.— We are sorry we cannot give you any information on the subject of your | 
note. Wedo not think there would be any demand at the Oil Springs. 

S. S.—The valve gear was patented by Mr. Stewart (Sharp, Stewart and Co., of 
Manchester), and a description and drawing appeared in THE ENGINEER, 
19th Feb., 1858. (Vol. 5, p. 148.) 

Surscriper (New Cross).—One patent was taken out 15th Dec., 1855, and 
another, in conjunction with Mr. Wells, on the 11th Feb., 1856. We ,do 
not sve that they have been renewed, 


RULE FOR ESTIMATING DEPRECIATION. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers kindly tell me, through your columns, 
what is the usual or the best rule of reckoning the annual depreciation 
of—1, workshops and other buildings; 2, machinery and general plant, 
where, as in the case of an engineering firm, it is desirable to keep the | 
accounts so accurately adjusted, that neither in-coming nor out-going 
partners, nor those who remain permanently, may suffer disadvantage as 
compared with each other ? 

U. V. W. 





MEETINGS NEXT WEEK. 

Society or Ants.—Wednesday, at eight p.m., * On Photography and the 
Magic Lantern, Educationally Considered.” By Samuel Highley, F.G.S., 
F.C\S., &c. 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, January 13, at 8 p.m., “* On 

Railway Telegraphs, and the Application of Electricity to the Signalling and 
Work of Trains.” By Mr. W. H. Preece, A.1.C.E. 

South Wa.gs Institute oF ENGINEERS.—Wednesday, January 14th, at 
12noon. General meeting at the Castle Assembly-room, Merthyr-Tydfil. 
Papers read at former meetings will be discussed:—Mr. Cox’s, ‘‘ On the 
Selection and Treatment of Coal for the Blast Furnace and Cupola.” Mr. 
Parry's, ‘‘On Puddled Steel.” Mr. H. T. James’, ‘‘On Mining in the 
County of Leitrim.” Mr. Waring's ‘‘ On Coal-cutting machinery.” And the 
ollowing Papers read and discussed :—“ On the selection and value of Coke.” 
by Mr. Child ; ‘‘On Long-work,” by Mr. Hedley; “On Builer Explo- 
sions,” by Mr. M. Jones. 





TUNE ENGINEER can be had, by order, from any newsagent mm town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terins (paid in advance):— 


15s. 9d. 
£1 lis. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annun 
will be made. 
THE ENGINEER is registered for transmission abread. 
Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown ; each line afterwards, sirpence. The line averages 
eight words ; blocks are charged the same rate for the space they fii. Ail 
single advertisements from the country must be accompanied by stampa in 
payment 
Letters relating to the advertisement and publishing department of this pape” 
are to be addressed to the publisher, MR. BERNARD LUXTON ; oll other letter® 
and communications to be addressed to the Editor of THe EnGixegR, 163, 
Strand, London, W.C. 


Haly-yearly (including double number), 
Yearly (including two double numbers), 
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THE WAR-SHIP QUESTION IN 1863. 

THE opening of the session of Parliament which is to 
commence in February next, will, doubtless, be the signal 
for a renewal of those heated discussions to which the war- 
ship question has annually given rise since 1859, Once more 
the Duke of Somerset in the House of Peers, and Lord 
Clarence Paget in the House of Commons, will be over- 
whelmed with interrogations, and required to announce 
their intentions respecting some of the most vexed and 
difficult problems of naval architecture. If we can truly 
interpret the signs of the times, their duties in Parliament 
will be neither light nor enviable in 1863, Let us glance 
at the present aspect of affairs. 

At the outset, it is important to observe that nothing 
has happened during the recess to weaken or quiet those 
parliamentary personages who most frequently demand a 
hearing on this subject. Mr. Lindsay retains his seat 
still, and will not be diverted, probably, from his naval 
pursuits, even by his championship of the Confederate 
American States. Sir Morton Peto will likewise be 
there, and with stronger reasons for advocating iron 
ships and contract work than ever, if it be true, as 
is rumoured, that the iron shipbuilding works known 
as “ Mare’s,” at the Isle of Dogs, have passed into his 
hands. Mr. Laird, too, will be there from Birken- 
head, and his sons, having launched the Admiralty 
troop-ship Orontes, will be ready for a further contract, 





and not unwilling, probably, to “lay anchors to wind- 
ward,” with a view to the period when the enlarged and 
covered dock in which the immense iron-cased frigate | 
Agincourt is being built, shall become vacant. Sir | 
Frederick Smith will again be on the watch to prove that | 
of all places in the world, and in every respect, Chatham | 
is indubitably to be preferred as a ship-building and ship- | 
fitting establishment. Sir Joseph Paxton will once more | 
be ready to settle authoritatively every question which 
troubles the shipbuilder, or any other man. And the 
North Country and Scotch members will probably be as 
much alive as ever to the interests of their canny consti- | 
tuents. In short, all the professional and amateur “ cooks” 
will again be on the spot to perform their customary 
operation upon the naval “ broth.” 

We are unable to say, of course, what the Admiralty 
proposals for 1863 will be, or how far they are likely to 
satisfy the eager “ baiters” and debaters of the House of 
Commons. Kut there are tolerably sure grounds for be- 
lieving that they have not any appeasing proposals to 


make. We know for certain that an enormous proportion 
of the supplies to be granted are already bespoken for the 
Agincourt, Minotaur, Northumberland, and Achilles—those 
costly iron-cased monsters which have been proved valner- 
able even before some of them are a tenth part built. The 
large portion of two million pounds sterling will have to be 
expended on these ships this year and next. ‘Then again, 
as regards the cupola or turret ships of Captain Coles, 
the prospect is scarcely more satisfactory. 
vessels, like those before-mentioned, are already known to 
be penetrable by shot and shell, while the progress which 
has been made with thein is so small that the present year 


will probably expire before either of the two proceeds to | 


the Channel; and even when their trials shall have been 
made, and they shall have been found successful (if they 
are so), we shall still be almost as far as ever from learning 
whether such craft are fit for any other purpose than that 
“ coast defence,” concerning which the craven croak con- 
tinually. ‘There was but one other chance of rendering 


the year promising and memorable, and even that, if we 


may believe the opposition journals, the Board of Admiralty 
seems to be throwing away. We did expect that the 
smaller iron-cased vessels which Mr. Reed has introduced, 
and of which the Admiralty seem to approve, would have 
been turned to the advantage of the Government, but it 
would seem that even in respect of these the French are 
being allowed to outstrip us, and the journals which 
represent the political rivals of the present Govern- 
ment are extolling the Enterprise and Favourite as 
perfect vessels, and denouncing the apathy by which 
we have been prevented from building such craft 
by dozens. “We have examined these vessels,” says 
the Morning Herald, “ with the view of ascertaining how it 
happens that so few of them have been begun, and the only 
answer we can discover is to be found in the Admiralty 
itself. We venture to assert that, had Sir John Paking- 
ton been at the head of the Admiralty when this splendid 
opportunity of re-constructing our small navy, and pro- 
ducing fleets of cheap sea-going sloops and corvettes, pro- 
tected with armour casing, offered itself, we should have 
had, not three, but probably two or three dozen such eraft, 
half ready for launching by this time. Every one knows 
perfectly well, and no one better than the Duke of 
Somerset and his colleagues, that a ship like the Enter- 
prise would blow an ordinary wooden sloop out of the 
water in ten minutes, and there is therefore no excuse for 
the disgraceful dilatoriness which they are now exhibiting 
in the matter..... Lord Clarence Paget will be re- 
quired to explain how it happens that a system of con- 
struction which hus commanded their full approval has 
been so sluggishly carried forward. It is highly probable 
that his Jordship will point to the Enterprise, the 
Favourite, and the Research as proofs of their own 
enterprise and activity ; but, if we mistake not, Parliament 
will be disposed to look upon these, not so much with 
admiration of what has been done, as with reprobation of 
what has been neglected.” From this it would appear that 
even this class of vessels, and the conduct of the Admiralty 
respecting it, is likely to excite hostility rather than praise 
in Parliament. 

But the good or ill fortune of the Government is nothing 
to us as professional men; what we are anxious about is 
the progress of our war ships as mechanical constructions 
and fighting engines. ‘Ihis aspect of the question ought 
to have great light thrown upon it during the present year. 
The dimensions of our iron-cased frigates need reduction. 
The evils which have befallen La Gloire, owing to the 
destructive action of the sheathing of her bottom upon her 
armour plates, require investigation and correction. ‘The 
turning powers of such ships should be considered in refer- 
ence to the employment of double screw propellers, as in 
the Flora; the propriety of combining wooden bottoms 
with iron upper works has to be tested; the best modes of 
forming and fastening armour-plates have yet to be dis- 
covered; mechanical means of working heavy broadside 
guns have to be devised; and many other extremely 
interesting problems await sglution. 

The first-named question—that of the reduction of the 
size of iron-cased trigates—while extremely important, is 
full of promise, If the Enterprise is successful (and we 
shall, probably, know whether she is or not by mid- 
summer, or very soon afterwards), an immense relief will 
be experienced in this respect. ‘There is nothing whatever 
to prevent the principle of construction adopted in her 
from being applied to the largest ships; and if that is 
done, then we may forthwith build ships in every way 
superior even to the Warrior, on dimensions far inferior 
to her’s. Manifestly, also, we may likewise employ armour 
of increased thickness on much smaller vessels. It is to 
be regretted, under these circumstances, that we have 
commenced so many huge vessels as are at present in 
progress. It should be our policy now to expend the 
votes of the year upon the best and most economical vessels 
that can be produced within the year, and not to forestal 
the funds of future periods by laying down large numbers 
of ships, which may be found to be defective in principle 
long before they are afloat. It is possible, however, that 
one or two large iron-cased frigates may be commenced 
this year, and if they are, care should be taken to keep 
down their size as much as is compatible with efficiency. 

The proper protection of the bottoms of our iron-cased 
ships is still unaccomplished. It is extremely probable, 
in fact quite certain, that the bottoms of our iron-cased 
fleet now at Lisbon are undergoing considerable deterioration. 
But the Caledonia class of ship, with their sheathed 
wooden bottoms, will be in a still worse case. They must 
be sheathed, to keep the worm out of them; and any metal 
sheathing that will keep clean will, so far as we at present 
know, destroy the armour plates. A thousand brains are 
busy with the endeavour to remedy these evils, and almost 
as many proposals to cure them have lately been made. In 


| our opinion this is a subject for the careful investigation of 


a well-constituted committee, which might advantageously 
consist of an experienced shipbuilder, an engineer well 


| acquainted with marine works, an accomplished chemist, 


and a scientific naval officer. With the power of experi- 


| menting at will, such a committee would be likely to dis- 


These boasted | 
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| cover an effectual method of preserving both the iron and 
the wood in a clean and sound condition. 

| We need not go over the remainder of the problems 
| mentioned above individually. Some of them are known 
| to be under investigation, and some are soon to be tested 
| experimentally. Our readers will, doubtless, watch all 
| such investigations and experiments with anxiety, knowing 
| that their prompt settlement may be made the means of 
| greater efficiency and economy than all the eloquence of 
i parliamentary agitators can possibly secure for us. For 
our part we shall not fail to record the progress that may 
be made, or to stimulate, if that be possible, the activity of 
our scientific officials, upon whom a serious responsibility 
now undoubtedly rests. 








MARINE ENGINES, 


Tuer scene of the French invasion, whenever it came off, 
was, we had all supposed, to be somewhere between the 
North Foreland and the Land’s End, ‘The invasion has 
actually taken place and the French are fighting us, not at 
home, but in the Arabian Gulf, the Indian Ocean, and the 
Bay of Bengal. ‘The Oriental steamship monopoly, if 
not a son of John Company, at least of the same family and 
English all over, has been invaded, permanently we hope, 
by the Messageries Impériales. ‘The invasion had been 
looked for, and the fear of it in the first place, and the 
necessity for facing it in the second, has had an excellent 
effect in Leadenhall-street. It has set the Peninsular and 
Oriental directors hard at work studying steam-engine 
economy. Heretofore with coal worth, in the east, £3 
per ton, on the average, the company’s ships have made 
away with from 44]b, to 6 1b. of coal per indicated horse 
power per hour. ‘This, as an infinite number of sermons we 
have written on this subject have gone to show, was from 
twice to three times what the fuel consumption should 
have been. In other words, out of the £800,000 paid 
yearly by the company for coal, there were from £400,000 
to half a million to be saved. Mr. Humphrys, of Dept- 
ford, appears to have been appointed Economiser-General 
to the Company, at any rate he has planned and is making 
engines which, if a sufficient number are employed to re- 
pace those now in use, are likely to effect the saving we have 
named. Mr. Humphrys is doing just this: instead of letting 
the steam escape from the cylinder into the condenser, he 
interposes a second and larger cylinder between them. 
This, of course, is Woolf’s plan exactly, already extensively 
adopted on land end carried out at sea, with excellent 
results, by Messrs. Randolph and Elder, of Glasgow. Mr. 
Humphrys has, however, worked out this plan with some 
original details of his own. The result is, that as much 
work is got out of the steam in the second pair of 
cylinders as is ordinarily obtained in the pair of single 
cylinders of the old-fashioned engine, notwithstanding that 
the pressure of the steam, as it enters the second cylinder, 
is not greatly above that at which it is commonly let into 
the condenser, especially where the air pump is a wee out 
of order. Indeed, in the engines of which we are speak- 
ing, the second or low-pressure cylinders indicate rather 
more power than the first or high-pressure cylinders. 
In Mr. Humphrys’ new engines the large cylinder has 
five times the capacity of the smaller one, and thus the 
steam can never be expanded less than five-fold; while at 
sea, by cutting off before the end of the stroke in the 
small cylinder, an eight-fold expansion is often obtained. 
This expansive working of course requires superheated 
steam, and copper (not iron) superheaters are employed. 
In the latest engines of this kind the high-pressure and 
low-pressure diagrams fit very closely together, or without 
any material loss of pressure between the two cylinders. 
Of course compound engines are heayy—very heavy—and 
costly. But,—and this fact is often overlooked by those 
who object to high expansive working,—there are but about 
one-half the number of boilers and furnaces, and but about 
one-half the quantity of water carried in the boilers, 
which would be required upon the ordinary plan. The 
whole weight of the machinery, or of engines and boilers 
taken together, is, indeed, but about three-fourths that 
with ordinary non-expansive engines of the same actual 
power. ‘This is irrespective of the saving of one-half 
the ordinary weight of coal carried for a given distance 
run, or, if a given quantity of coal be carried, it will hold 
out for two voyages instead of one. We may as well say 
we are not theorising but are speaking of the results actu- 
ally attained, during the last twenty months, by the 
Peninsular and Oriental Company’s steamer the Mooltan, 
now on the Calcutta station. Indicating 1,800-horse 
power — or exactly 44 times her nominal power—the 
boilers have less than 5,000 square feet of heating surface, 
and, if we recollect rightly, somewhere about 150 square 
feet of fire-bar. There are, perhaps, no other marine en- 
gines in the world working up to the same power with so 
small boilers. Made to carry 30 1b. pressure at the mea- 
sured mile, the boilers are worked at sea at, or not much 
above, 20 lb., to avoid loss by blowing off. For these 
engines have surface condensers; and although these do 
not account for but a part of the economy, and although 
advantage is not taken of them to work at a high pressure, 
they do keep the boilers very clean, and always in a con- 
dition to give off the maximum supply of steam. ‘These 
condensers are upon Hall’s original plan, and are got up 
regardless of expense—heavy copper tube plates und a 
complete stuffing box at each end of the 4,000 odd tubes. 
We cannot help thinking that Mr. Spencer's tube joiut, 
which admits of the use of cast-iron tube plates, and re- 
quires no gland, would have saved something in tirst cost, 
and given equally good results. 

As compound engines get more into use we think it wiil 
be found requisite to employ super-heaters between tie 
high and low-pressure cylinders. ‘This arrangement, 
worked out and patented by Messrs, Wenham and Adam- 
son, is likely to give good results, even where, as in Mr. 
Humphrys’ engines, the large cylinders are steam jacketted 
all over. There is another point of importance with respect 
to compound engines. As now used, and with cranks at 
right angles, four cylinders are required. Heretofore no 


mode has been hit upon foremploying the high and low- 
pressure cylinders to work separate cranks at right angles 
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to each other. This did not seem quite right, especially 
where about the same amount of power was given off in 
the high and in the low-pressure cylinder. Mr. Cowper, 
of Great George-street, has, however, lately patented a 
plan whereby the steam is exhausted from the high-pres- 
sure cylinder into an intermediate vessel or receiver, well 
steam jacketted, and from which the low-pressure cylinder 
“helps itself” as required. In order to prevent consi- 
derable fluctuations of pressure the receiver should be very 
(we were about to say infinitely) large. And with great 
size there must be a corresponding radiation of heat from 
the receiver. If this can be sufficiently guarded against, 
Mr. Cowper's plan promises to afford a great degree of 
simplification in compound engines, as two cylinders may 
thus be made to do the work of four. Many of our readers 
will remember a fixed engine in the late Exhibition, made 
by Messrs. May and Co., of Birmingham, and in which 
Mr. Cowper's important improvement was carricd out. 

A good deal of disappointment has certainly attended 
the attempts to introduce very high-pressure steam, with 
expansive working, on ship board. The principle is right, 
but those who have undertaken to work it out have made 
a mistake somewhere. From the advertisement of the sale 
of the Sicilia’s machinery (Rowan’s patent), the trouble 
appears to have been with the boilers. 
ve never had faith in them, ée., the boilers, and Messrs. 
Rowan knew our opinion on this point nearly three years 
ago. A good high-pressure marine boiler is a great des¢- 
deratum. Ramsden’s boiler is understood to have done 


|a burr thrown up on the edge; but as this operation is 
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very imperfect the plates only touch at points, or for very 
short lengths. In other cases, where still less care is 
observed, the butts often touch at one corner of the plates 
only. Such defects are, of course, quite visible at first; 
but when the butt plate has been put on the light can no 
longer be seen through the joint, and thus observation is 
obstructed. When the workmen are told of bad work of 
this kind, they reply that the rivetting will stretch the 
plates and close the joints, which is but a mere evasion. 
‘The caulking tool, however—a flat chisel, which is passed 
over the joint—is used to knock down the burr which has 
been raised, and thus the joint is made close at and near the 
surface, but there only. ‘That such a process makes the 
joint watertight cannot be doubted, but the siructure is, 
nevertheless, deprived of much of its strength. It 
evident that in a structure like a ship, exposed as it is to 
strains of every kind and in every direction, the accurate 
abutment of the longitudinal plates against each other 
must greatly assist in keeping the whole rigid, and in 
preventing those first small workings of the parts which 
ure invariably followed by increasing structural derange- 
ment. in the construction of well made wrought iron 
bridges and girders these evils are avoided by the edges of 
the plates being planed; but when shipbuiiders are 


is 


| pressed to do the same, the objection is raised that, as the 


well on boird the Amalia and other vessels, although we | 


have no positive information on this point. 
boiler, a new thing just over from Canada, is said to pro- 
mise well. We have all along thought well of Benson’s 
boiler, and wonder that no one has yet ventured a 
trial of it on ship board. The principle appears to be per- 
fect, and we do not see what there can be in the 
way of success unless the circulating pump is reckoned 
an encumbrance. Circulating pumps have not, how- 
ever, stood in the way of surface condensers, and they 
ought to answer equally well with boilers, What- 
ever may yet be done in the introduction of high-pressure 
steam on ship board, we are at least attaining a handsome 
economy with low pressures worked expansively—a main- 
tained consumption of hardly more than 2} Ib. of coal per 
indicated horse power per hour, ‘This is a great result, and 
in attaining it our engineers have (or shall we say Mr. 
Humphrys has?) visibly lessened the margin for future 
mprovement. 


JOINTING AND RIVETTING IRON, 


THE more we hear and read of the proceedings of scien- 
tific societies, the more we are convinced that of all the 
communications made to them those of the least pretension 
are usaally the most valuable. High-sounding titles are 
often given to papers that contain but extremely few scr- 
viceabic facts; while information of a most valuable 
nature is no less frequently put forward in the humblest 
way. Even the same individual will sometimes fail to 
benetit us in his laboured efforts, but do us essential service 
in some unexpected and desultory act. 

The name of Mr. John Grantham is well-known to our 
readers in connection with professional literature, and it is 
but just to say, that it has almost uniformiy been asso- 
ciated with what is at once both sound and useful. We 
have sometimes fancied, however, that in his papers con- 
tributed to scientific institutions, he has been occusionally 
disposed to exputiate too widely, and to dwell too much, 
upon views which, though broad and imposing, are net 
always thoroughly reliable. In treating of iron ships, for 
example, he has seemed to us to insist a little too strongly 
upon their resemblance to girders, after Mr, Fairbairn’s 
fashion, forgetting that, as Mr. Scott Russell has some- 
where said, when a ship gets to sea, say in the Bay of 
Biscay, it is often impossible to say which is the top ana 
which is the bottom of her, or to sce in her a true analogy 
to any fixed body whatever. 


But if this has been sometimes the case with Mr. 
Grantham, the paper on “Jointing and Rivetting,” which 


he read at the Institution of Naval Architects last year, 
will go a very long way towards condoning such small 
offences. If the iron shipbuilders of this country will take 
the trouble to read that paper carefully when it comes to 
their hands in the Institution’s Transactions (as it is about 
to come, we believe), and will also determine to profit by 
its suggestions, a very great benefit will be conferred upon 
shipowners and the community generally. It relates 
primarily to the jointing and rivetting of iron ships, but 
many of the remarks which the author puts forward will 
tind their application in many other iron structures. 


v 2 . . . ° . ! 
The present system of jointing and rivetting iron ships 


may be compared, as Mr. Grantham truly says, to the 
mode of jointing and fastening steam machine:y pur- 
sued twenty years ago. No attempt was then made to 
fit the joints, but space was left for cement to be 
caulked into them. ‘The bolt holes were cast in the 
flanges, and made fair by chipping. ‘This system is now 
eschewed in all good work. ‘The joints are planed, no 
cement is needed, the holes are carefully drilled, the bolts 
are an exact fit, the work is tight, the strength and dura- 
bility are increased, and the weight of iron in the flanges 
is reduced in proportion, In iron shipbuilding the ordi- 
nary system now is to fit the joints by ruce means, 
bringing them as close as is thought necessary, and to do 
the rest by means cf the caulking tool; “the rest,” in 
many cases, amounting to nothing more than the conceal- 
ment of defects. ‘The holes are punched with no great 
accuracy, a drift being supposed to set all right if they are 
not opposite each other, The method adopted in platmg a 
vessel is to attach the plates to the frames of the ships in 
regular shear lines, commencing from the keel, and some- 
times simultaneously at the shear strake, applying first 
those plates that lie close to the frames without lining 
pieces. ‘These plates, being previously punched, are 


brought together at the butts, and temporarily secured by | asunder. 


bolts and nuts. To make the ends tit a hammer is 


Mr. Juglis’ | 








joints cannot be parallel to one another, the difficulty and 
loss of time in making the plates, and taking them to the 
planing inachine, one at a time, are so grcat that it will 
not pay ; besides which, the curved plates do not readily 
admit of being planed after they have been bent. “ While 
I admit,” says the author, “that some joints are very 
difficult to fit, even when planed, yet I believe that the 
greater number can be planed, and without much addi- 
tional cost to the shipbuilder, if his yard be well laid out, 
and proper means for carrying the plates arc employed. 
Some few approve and adopt this system, but it is by no 
means general. Itis, however, to urge its gencral adoption 
that I now take notice of it.’ At any rate, the duits 
ought to be made to fit cach other perfectly, for much of 
the strength of the ship depends, as we have said, upon 
this being cflected, whereas the horizontal joints are more 
affected by sound rivetting than by accurate fitting. 

But supposing that the two edges of the plate are made 


me 
ina 


quite true, there is usually no certainty, as Mr. Grantham | 


says, of their being brought and kept solidly in contact 
till the rivetting is compicted. ‘The slightest motion will 
separate them, and the slightest projection will keep the 
jeit open. Frequently, the bolts put in to hold the plate 
temporarily in position will move it, the holes in the irame 
to which it is attached not being truly opposite to the holes 
in the plate itself. ‘Thus we muy intcr that some contri- 
vance Is required to draw the plate endways and hold it 
there; and he suggists that two pairs of screw clamps 
might answer this purpose, and might be used for cach 
joint. 

It is, however, upon the defective nature of the or- 
dinary system of rivetting that Mr. Grantham most insists, 
and with a propriety which no one who is acquainted with 
the iron shipbuilding yards of the kingdom can question. 
ie justly considers it impossible that any good mechanic 
can rest satished with the present rude system, conducted 
upon principles that tend to perpetuate unsound work, too 
much depending solely upon the care of the workman, 
who always has the power of concealing his own bad 
work. ‘The mischief consists in trusting to the steel 
“dritt” to render the rivet holes fair with cach other 
when they have becn formed otherwise. The original 
holes not being opposite each other, the drift, when driven 


in, is forced into a somewhat oblique position; on the | 


withdrawal of it the rivét is inserted, and hammered up as 
is well understood. 


filled up and the work made sound, though about this 
there is no certainty. 
distorted, the countersink half destroyed, and an abrupt 
angle at the ceutre causcd by one plate partly overlapping 
the hole of the other; the hole in this case cannot be niled, 
und the rivet when severely tested becomes loose, and 
leaks. ‘To mect these defects large additivns to the quan- 
tity of iron used have been made. “ That such a system is 
erroncous will be seen,” says the author, * in what | believe 
to be the faci, viz., that nine-tenths of the imperfections 
which have appeared in new iron ships have arisen trom 
ill-titted joints and rivets. ‘The inference to be drawn trom 
this is, that we are increasing the cost and weight of tbe 
ship by an unnecessary quantity of iron, because we are 
unwilling to incur the needful expense in obtaining goud 
workmanship.” 

Mr. Grantham is thoroughly moderate and practical 
in his remarks upon improved systems of rivetting. He 
acknowledges that in iron shipbuilding it seems scarcely 
possible to employ the hole formed in one of the two plates 
to be connected as a guide for the tool in forming the other. 
As regards the proposal to cone the heads of the rivets, 
and countersink the hole on both sides, he admits that 





the method would possess advantages, but considers that the | 
expense aud time involved in it will more than counteract | 


them—a point on which we do not quite agree with him. 
He recommends that the hole to be countersunk siiould be 
rather smaiier than the parallel hoie, so that the drifi, 
acting on the thin edge lett at the Jower part of the cone, 
will entirely remove any shoulder at the part where the 
plates meet—a very excellent suggestion. He further re- 
commencs that the rivet should be formed with a slight 
cone under the head, and that while hot it should be set up 
from within by the holder-up, with a heavy hammer. ‘lhis 


has long been the practice in some yards, but it is by no | 


means general. He is also careful to point out that soaud 
rivetting depends also on the care with which the two 
bodies to be united ave brought evenly and closely in con- 
tact, so that they may be tight without caulking, for this 
operation (though not to be omitted) as practised 11 making 
a joint in slips and boilers, tends to force the plates 
It should, therefore, be performed as lightly 
as possible. 
the horizouial 


ta 
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lf the rivet be very hot, and the hole | 
not very irregular, by dint of hard blows it may be weil 
: A ; 


But suppose the hole is very much | 


He considers it very desirable—where it docs | 
generally used, the higher parts being knocked down, and ! not involve too much ciffeulty in fitti: 
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, 
seams—to make the plates flush externally, covering all the 
joints with an internal weit; or else to adopt Mr. Lamb's 
patented system of laying the plates flush against the 
frames, and covering the horizontal joints with internal 
strips. 





ON A NEW SYS 
AND CERTAIN SOLIDS. 


servation of meats, 





Tue process of M. Appert, as applied to the 








is well known, and has proved of incalculabl rviee in supplying 
isd gx long voyages. In principle it consists in 

al ed provisions in tin cases while at such a 

t the va ves olf, if not the whole, at least the 

ion of t jucluded air. More ré cently fish has been 





preserved by introducing an artificial atmosphere iree from oxygen, 
such as nitrogen. And it is a chemical fact that, if air, or rather 
oxygen, could be generally excluded from hermetically sealed vessels, 
their contents might, in many instances, be indefinitely preserved 
from either acidity or putrefaction. 

But let the process be what it may, whether by heating to drive off 
the air or by substituting nitrogen or a vacuum, the process in any 
case is not generally applicable. For example, to bottle wine we 
cannot boil the wine : and although a vacuum might be desirable, 
it is impossible to obtain and carry it out on a commercial scale, of 
which alone we 3S} eak. 

Among delicate, perishable articles difficult to bottle for sea 

y mention milk. And it is well known that cider, 
beer, wine, and all fermented liquids undergo secondary fermenta- 
tion, due to the small atmosphere of oxygen interposed between the 
cork and the li jul i. 

The question then arises: Tow we bottle certain perish- 
able liquids and solids, avoiding the introduction of atmospheric 
oxygen ? 

[he process 


the large st scale, 



























I have gges simple as to be practicable on 
and may prove of inestimable value to the vintner, 
brewer, manufacturers of preserves, and others. ‘lo explain the 
process let us suppose a bottle perfectly filled with any liquid, then 
adroitly covered and inverted in a quantity of the same liquid, 
when it will still remain perfectly filed. If we now cause a few 
bubbles of as to enter the neck of the bottle we may 
ing. Having proceeded thus far, while 
previously selected, must be inserted 
and pressed into the which, while quite full, could not be 
done, but the introduced nitrogen will act precisely the same as if 
so much common air were in the bottle; and, when turned cork 
upwards, it will present no distis shing feature from an ordinarily 
corked bottle of the same liquid. But the small portion of gaseous 
contents will (in such case) be pure nitrogen. 

Let us now suppose that lar; ims or other fruits are preserved 
in syrup, placed in bottles or jars, and filled as full as they can con- 

tain. ‘They y be, in like manner, covered and inverted ina 
| further quantity of syrup, aud all the syrup caused to flow from the 
le or jur by a continued stream of nitrogen, leaving only the 
fruit in iis neuiral atmosphere. This is to be corked, while still in- 
verted in the syrup, as before recommended. 
lggs may be placed in a jar, and the interstice filled up with 
sweet vil, Which, in a similar manner, may be driven out by the in- 
| troduction of nitrogen, and similarly corked. I imagine that many 
valuable specimens of birds’ eggs might, by such means, be brought 
to England beiore their vitality could suffer, aud hatched artificially 
in this country. 

‘The process might, too, apply in some cases to pickling, the object 
being to lighten such packages, which is always of importance to 
the travelicr. 

It is almost superfluous to state that the hand-process here described 
might be carried out by the aidof very simple machinery. The operator, 
having a capsule of india-rubber on the foretinger of his ight hand, 
could temporarily plug each bottle as he inverted it in the trough 
of liquid, and the process of corking, while in that position, could 
be effected by mechanical aid. Vhe supertluous liquid flowing from 
such bottles could be directed to flow towards filling empty bottles, 
thereby facilitating the operation. 

J ivel satisfied that this system of bottling, simple as it appears, 
may prove of inestimable value, from pointing out @ means 80 
extensively applicable without requiring any very peculiar skill on the 
part of the workman, ‘The value of 4 neutral atmosphere in pre- 
serving many o:herwise perishable articles is an old-established fact, 
but the difliculty of its application may be considered the main ob- 
| stacle to its earlier and extensive a 

Operative chemists will readily sup; the means for obtaining 
nitrogen gas; but for beer aud some other purposes carbomie acid 
gas night, perhaps, be preferred; in all instanses, however, the bar 
tu the general use of this system may hereby be considered as quite 
t aside, and a great public advantage gained. 
Loudon, December 13th, 1862. 
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Henry Dircks. 





Sovrn-Lasrexns.—'This company propose, at an estimated expense of 
£130,000, to Ruprove their railway and harbour at Folkestone by a 
short line from Cheritoa to the western platform of the harbour sta- 
tion; also by a junction between the Ramsgate and Margate Rail- 
ways, combined with a widening and improving of the Margate 
Lhe company also propose to obtain power to borrow a 


£45,000. 





brauch line. 
further sum ol 





Janvary 6.—First-class 





NavaL AprulntMENTS AND PROMOTIONS, 
assisiaut-eugiuecrs: William Luglis (A), and J. KR. Hancock, to the 
Osprey; W. C. Wheatley, to the Fox. Second-class assistant- 





eugincer: J. M. Brankstoa, to the Osprey. Promoted to the rank of 








engil : James Stiven, to the Edgar, J. P. Lloyd, to the Sans- 
pucil; Thomas Burnett, to the Asia; Johu Turner (b), to the 
Galatea; William ‘loduer, to the Cumberland; Alfred Waters, to 


the Swailow; Edward Eckersley, to the Hastings, for the Lark; 
William Fedarb, to the Porcupine ; James 'T. Page, to the Hastings, 
for the Sandily; Heury Kuight, to the Hawke, for tenders. 
' ACADEMY oF Scrences.—‘f'Le following are the prize-questions pro- 
posed by this body at its last annual meeting :—1. Mathematics.—To 
| discuss with care the observations of tides made in the principal 
ports of France, and compare them to the theory (8,00Uf., papers to 
be sent in be | Ist of June, 1265); to re-examine the pleno- 
aud compare them to the results of calculation 
i4); to improve the geometrical theory of 
G4); to establish a complete 





















+» Ist of January, 18 
y concerning the equilibrium of floating bodies 
laud). 2. Mechanies.—'l’o introduce some lm- 
f m to the lmperial 
3. Bordin Vrizes.—-On some 
» (00Cf, Ist of July, 
int 
-electi 





Lsities of elee- 
lcaul substances 
e Luprovement 
Ist of July, 
the comparative anatumy 
Dept mber, 186+). 
ln the conmstitu- 
s00f., Ist of April 
ueans of artificial 
ine.—'Lo 
4.) 6. Medicine 
to therapeutics 
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Surgery.—On the 
(0,UUUL, Ist « f April 
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of electy 
rgery.—On the preservanion of 
iosteum (ihe Academy offers 10,U0Q0Uf.; 
April, 1306), 8. Bordin prizes of 
before Sist December, 1863 :—On the dis- 
{ the latex in the organs of plants; on the 
ral and other zoophytes of the same family ; 
stems of plants, with a view to determine 
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Jan. 9, 1863. 


FRENCH 


AND ENGLISH PATENT LAW 
REFORMERS. 

(From Newton's Journal). 

Tue beginning of a new year is generally a period of expectation 
and hope; and the present time is, happily, no exception to the rule. 
Although, for a large section of our manufacturing community, the 
year 1863 opens drearily enough, yet we are informed that the pros- 
pect is already dawning of an early renewal of labour in our cotton 
mills, with aconsequent revival of trade throughout the country. 
That the general trade of this country has been so well maintained 
under the double trial of an almost total suspension of the largest 
branch of our manufactures, and the closing of the northern con- 
tinent of America, by the blockade and a hostile tariff, to our 
merchandise, is « subject for sincere congratulation. ‘his fact 
must be accepted asa proof of the soundness of our legislation with 
respect to commercial questions since the repeal of the corn laws, 
The calamity which has overtaken the operatives of Lancashire 
tinds them ready to bear their troubles patiently ; it being thoroughly 
understood that, as the evil arose from no act of the Government, so 
it is not from the Government that they can expect deliverance ; the 
nation has agreed to leave all honest men free to act as they may 
please, and therefore the stoppage of any branch of business is at 
once accepted as an evil to be borne with patience. But although 
legislation has, by means of sweeping reforms, removed the great 
causes of the discontent which prevailed among the industrial 
community during the first quarter of this century, much remains 
to be done before what may be termed the minor mitigable evils, 
which act an important part in the disorganisation of trade, and the 
retardation of manufacturing improvements, shall have been succes- 
sively grappled with. The next subject in connection with manu- 
facturing industry that promises to eugage the attention of Parlia- 
ment, is oue which, when publicly discussed, never fails—notwith- 
standing its complexities—to s: cure an interested, not to say excite, 
auditory,—we mean the patent laws.* 

It is now ten years since the course of procedure to obtain patents 
was so simplified, and the cost so reduced, as to enable the general 
public to acquire these privileges, and the concession has wrought 
its fruits. The quality of patent inventions has materially risen, 
the number of grants has increased, and with that increase the value 
of patent property has extended. This extension of rights has also 
necessitated the institution of a court to adjudicate upon questions 
arising out of this class of property; and the manifest incompetency 
of the existing courts to administer justice to litigants, expressed for 
a long time only by a faint murmur, has at last arisen to a cry of 
discontent, which has been echoed and re-echoed from the bench. 

That something will shortly be done to remove the manifest in- 
consistence of granting privileges, the power to secure which, to 
their possessors, is practically withheld, may reasonably be inferred 
from the appointmeut last session of the royal commission “* to 
inquire into the working of the law relating to letters patent for in- 
ventions.” Both from the manner of its appointment, and the cha- 
racter and position of its members, it may be contidently predicted 
that the report of this commission will be promptly acted upon, 
whatever political changes may ensue ; because it possesses all the 
qualifications required to ensure a searching and satistactory investiga- 
tion of the subjectand political influence for giving force to its expressed 
opinion. ‘Thus, in Mr. Grove and Mr. Hindmarsh, we have not 
merely the acumen of practised advocates, but also gentlemen 
intimately acquainted with the working of the law; in the chief 
Justice of the Common Pleas, and the Vice-Chancellor Wood, there 
is respectively the calm judgment of the common law and equity 
bench ; in Lord Overstone we recognise the representative financier ; 
in Mr. Forster, M.P. for Bradford, the manufacturer; and in Mr. 
Wm. Fairbairn, the inventor; and consequently in each, the 
_— political economist. Again, the Attorney-General and Sir 

ugh Cairns, besides being experienced men who have administered 
the patent law, represent those who are tasting, and those who have 
tasted, the sweets of offices which it may be found expedient to 
abolish ; Mr. Horatio Waddington may fairly be taken to represent 
the Government ; while in Lord Stanley, the chairman of the com- 
mission, on whom the duty of drawing up the report will 
mainly rest, we may recognise the influential statesman. 

This commission has already commenced its onerous duties byan 
act, which, if properly responded to, as we doubt not it will be, may 
produce most valuable information on the politico-ecouomical bear- 
ings of the patent laws.” By calling for the co-operation of the 
Chambers of Commerce, the commission has taken the initiative in 
recognising the value of these associations, which are, we believe, 
destined ere long to play a most important part in the furtherance 
of commercial reforms. A series of questions has been addressed to 
the leading chambers with the view of obtaining answers from mauu- 
facturers and others personally interested in the working of patents. 
‘Thus, in addition to the evidence given orally to the commission, 
the feeling of the manufacturing community on the patent laws will, 
for the first time, be brought to the test: not that the policy of 
patents will necessarily come under discussion, but the questions 
will allow of hostile demonstrations being made against them, if the 
disposition exists 

‘The following are the questions submitted by the Patent Law 
Commission to the Chambers of Commerce — ~ 

1. Should the co-t of obtaining letters patent be diminished or 
increased? If either, to what extent? And should the payment 
be made in one sum, or by annual or other instalments ? 

2. Does the present mode of obtaining patents appear to you satis- 
factory? Is it your opinion that there ought to be a preliminary 
investigation of a more searching character than that which at 
present takes place? If so, how should the tribunal be constituted 
before which such investigation shall be conducted; and should the 
judgment of such tribunal be final? 

3. Should the investigation be ex parte or public, and subject to 
opposition? Should the present practice as to caveats be adhered 
tos 

4. Have you reason to suppose that public inconvenience is caused 
by the multiplicity of patents ? 

5. Do you consider that patents ought to be refused on the ground 
of the trifling and frivolous nature of the inventions for which they 
are claimed 7 

6. Should greater facilities be provided for the repeal of invalid 
patents ? 

7 Do you consider that any change should be made in the 
tribunal appointed to try actions and suits instituted by patentees ? 

8. Should the granting of licences, in your opinion, be made com- 
pulsory, and can you suggest any practicable method by which this 
should be done ? 

%. Do you think it expedient that patents s 
importers of foreign inventions ? 

10, De you think it expedient that patents should be granted to 
foreigners residing abroad, or to their nominees ? 

11. Is it expedient to make any, andif so, what alterations in the 
law relating to prolongations and confirmations ? 

12. 1s it expedient to make any, and if so, what alterations in the 
law re specting disclaimers and memoranda of alterations ? 

These are searching questions, embracing all points of the subject, 
and for that reason not likely to draw forth wi reli ble answers 
from the members or friends of the Chambers of Commerce; but 
questi : 5, 7, aud 8 have a special application to their ex- 
pericnces as inventors and manufacturers, and the evidence they 
may elicit will be worth especial attention. By questions 4 and 5 
an opportunity is offered for those whose opinions may coincide 
with Sir William Armstrong to express their objections to patents; 
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tions 1, 2, 








_* In proof of the attraction of this subject, we may refer to the three 
nights’ discussion which it gave rise to at the Institution of Civil Engineers, 
just prior to the passing of the law of 1s the two warm discussions 
before the British Association at Manchester, in 1861, which y edd only 
im interest to Mr. Du Chailu ini the gorilla question; and also to the 
fact that, at the -oc ety of Arts, th: subjec: is tabooed, by ress of the 
—_ — a discussion of tue patent laws has invariably generated within 
3 Walls, 

















THE ENGINEER. 


we doubt, however, whether any manufacturer not placed, like Si 
William, in an exceptional position, will be fonnd to advocate his 
opinions, unless, indeed, the recent analytical investigation of the 
subject by M. Michel Chevalier has produced new converts to the 
anti- patent cause. ; 

It would appear that this eminent free-trader, to whose exertions 


25 


the abandonment of the system of prohibition by the French Govern- | 


ment is mainly due, has seized the opportunity offered by the pre- 
paration for publication of the reports of the Imperial Commission 
on the recent International Exhibition, to enlighten his countrymen 
on the evil effects of another class of monopolies to which England, 
notwithstanding her acknowledged shrewduess in all matters con- 
nected with her own interest, has in common with all other civilised 
nations up to this time blindly adhered. M. Chevalier, as chairman 
of the Imperial Commission, has considered it his duty, while 
drawing the attention of his Government to the means available for 
encouraging private enterprise, to state that, in his opinion, serious 
obstacles are created by the patent laws to the progress of the 
industrial arts. Not content with expressing his own views, by his 
instructions, the secretary of the French section of the jury has also 
furnished a chapter on the same subject. After a careful perusal 
of Messrs. Chevalier and Legrand’s lucubrations, we do not find 
one iota of novelty in the arguments adduced for the abolition of 
patents. . 

As examples of the kind of arguments used by these 
we extract the following :— 

In depreciation of the merits of an inventor M. Chevalier says : 
—“If Linvent a machine to-day, another may invent it to-morrow 
—in fact, there is no proof that some one did not inveut it yester- 
day.” Again, “It does not follow that the same invention would 
not have been made by another; society would, therefore, be pre- 
judiced by granting a ‘person a monopoly, even for filteen years.” 
Following up the same view of depreciation, he says: “ There is an 
almost inexhaustible common fund of ideas applicable to the pro- 
gress of industry; and nearly always, when the want of a new 





gentlemen 





solace of millions of mankind, are wrapt in impenetrable mystery. 
Did M, Chevalier, or his follower, ever consider this phase of the 
case ? 

It is a pleasure to turn from such puerilities to the discussion 
which lately took place in Paris, on a proposed amendment of the 
patent laws, recommended by the French Government. It would 
appear that one of the novel features intended to have been enacted 
was to provide, under certain circumstances, for the confirmation of 
patents, or rather the guaranteeing of their validity under certain 
conditions. Some such proposition as this has been, from time to 
time, advocated in this country, and nota little may be said in its 
favour ; but the recent discussion to which we allude has thoroughly 
established the impracticability of any such course, and caused the 
abandonment of the idea. A commission has been appointed to 
consider the question, and the report which led to the rejection of 
the confirmation clauses was drawn up by M. Busson. As it may 
be of value, in case the question sbould arise before the English 
commission, we append an abstract of this report, which, for its 
sound reasoning, contrasts most favourably with the essays above 
noticed :— 

“The disadvantages, and even dangers, of the proposed measure 
have been laid before us by works of interest, by important in- 
dustrial societies, by the representatives of our largest manufactures, 
by distinguished jurisconsults, and by learned judges. We, there- 
fore, do not hesitate to propose to you the rejection of this section, 
and of the articles apertaining to it. The following are the principal 
motives for our conviction :— 

“The contirmation appears to us to be contrary to the principles 
of our legislation iu the matter of patents for invention. What 
would, in fact, become of the principles of the liberty of inventors, 
of the grantiug of patents without previous examination, or of the 
non-guaranteeing by the Government, if it should have the power of 
confirming, or rejecting the confirmation of patents; if the Govern- 


| ment can only do this after having made an examination as to the 


process makes itself felt, there is reason to believe that ten persons | 


instead of one will, about the same time, make the necessary dis- 
covery.” By such arguments we are led to the infereuce that inven- 
tions, like gold nuggets in the auriferous regions, are spread broad- 
cast, and may be had for the gathering. 





Still harping on the same | 


strivg, M. Chevalier says:—* Nineteen times out of twenty, nay, | 


ninety-nine times out of one hundred, the labours of scientitic and 


learned men furnish the groundwork for industrial inventions, andthe | 


subject matter of patents. These men do not obtain patents for their 
scientific discoveries: why should others get the monopoly ? 

Yet, in another place, when raised to enthusiasm by contem- 
plating the prodigious effects produced by human intelligence 
in the application of natural laws, 
sistency—" The discovery of new powers and theoretical facts 
is not all that is required; it is not the less indispensably neces- 
sary to find simple and efficacious means to apply them, and make 
them work properly.” As an example we are told that, about thirty 
years ago, Dr. Leslie discovered that liquids, while evaporating, 
absorbed considerable quantities of caloric. We are then naively toid 
that this was a very curious, but somewhat difficult, laboratory ex- 
periment; but that after Dr. Leslie’s idea had been turned over and 
over (reprise et retournée) by clever men, the discovery was at last 
brought into a practical shape, and has recently been applied in- 
dustrially. He then refers (as examples of the practicat application 
of this scientific fact) to the well known ether engine, and also to 
the artificial production of ice. M. Chevalier admits that it has re- 
quired many years of study to bring these applications (he will not 
call them inveations) into a practical form; and yet, wheu he comes 
to speak of patents, he would withhold from those labours all re- 
ward beyond what the Government might be induced to give. 
When contemplating the splendid results of human intellect ex- 
hibited at Kensington, he becomes enthusiastic ; but in the retire- 
meut of his own chamber he practically denies that any genius has 
been exercised to produce such results; and affirms, over and over 
again, to his own perfect satisfaction, that these results must have 
inevitably happened, just as night follows day; he will not admit 
that human industry and application go for anythiug in such 
matters. Although M Chevalier says that “it constantly happens 
that an invention passes through many stages, often in many dif- 
ferent countries, before it armves at a practical state,”—thereby 
tacitly admitting that much time, labour, and money must have 
been expended at these “ many stages,” in order to bring the crude 
idea into * a practical state,”"—he asks, “ why should the last comer 
take to himself the profit of the labour of all others, and receive a 
brevet which gives him a monopoly?” Had he not been arguing, 
like a professioual advocate, for a foregone conclusion, with his eyes 
closed to adverse facts, he could not have missed the obvious truth 
that the kuowledge applied is common property, and that the novel 
means Only of applying that knowledge to the arts is the patentable 
matter, other means of applying that same knowledge being open 
to other inventors. Let us suppose, for example, that iron was 
unknown in the arts, but that some experimental chemist had suc- 
ceeded in obtaining in his laboratory a small quantity of metallic 
iron from clay ironstone, by means of a powerful heat under tie 
oxyhydrogen blow-pipe. ‘This would have Leen a very gratifying 


discovery ; but, resting there, of what use would it have beeu in the | 


arts? It would simply have proved the possibility of reducing 
iron from the ore, at a cost too great for all practical purposes. ‘Then 
suppose thata practical copper smelter, alter a series of eXpernnents, 
succeeded in extracting the iron from the ore at a cost that enabled 
him to replace with iron tools that had hitherto been made of copper 
and its alloys. Would the giving to the discoverer of this process 
the exclusive right, for a limited period, to extract the iron trom its 
ores, by the combined use of certain fuels and fluxes (particularly 
with the provision in the French law, that the delay in working the 
ed two years) present any obstacle to wanu- 
Would it not rather be a boon of the greatest 
national importance? Yet fur such an inventor, if at the sume time 
a patentee, M. Chevalier has no sympathy. French manufacturers 
would have to pay to the patentee a royalty for the use of his 
iron, and when exporting their hardware goods to foreign markets 
they might meet with foreign goods which were not similarly taxed, 
and would not, therefore, fiud a profitable sale. This is really the 
only argument put forth that deserves a moment's attention, and its 
answer must be on every thinking man’s tongue; the argument is 
equally valid against all taxation. 

M. Legrand closely follows in the track of his leader, extolling, 
like him, the scientific explorer, and ignoring the merits of the stu- 
dent of practical science ‘The first is the enunciator of new truths, 
while the other has about the same relation to science which the 
bone and treasure gatherers of a dust hcap have to civilisation. If 
only a repeater of his leader's arguments, M. Legrand is at least new 
in his illustrations. “ ln admitting,” he says, * as just the principle 
of patents it will be necessary, as a consequence, to grant, for a 
stronger reason, the like privileges to savants who publish treatises 
* But,” says our shrewd ip- 


process shall not exce 
facturing industry: 











in which new ideas are promulgated.” 
vestigator of the existing policy for encouraging the establishment 
of new branches of mauulactures, * Halbuemanun never thought of 
patenting homeopathy. It never came into the mind of Preissnitz 
to take a patent for hydropathy. Preissnitz, who is generaily looked 
upon as the inventor of this mode of medical treatment, Was doubly 
right iv abstaining from laying claim to it, as, according to Sueto- 
uius, the Emperor Augustus used hydropathy : a fact which proves 
still more, if further proof were necessary, tat it is impossible to 
assign to any ove the quality of first inventor.” To this we may 
add that England presents as pertinent examples of forbearance ; 
for isit not a fact that neither Old Parr nor the lustrious Mr. Mor- 
rison ever sought a patent for their life-sustaining pills? Nor, if 
our memory serves Us, did the scarcely less famous Mrs. Jolinson 
seek, by a patent privilege, to secure to herself the prolits arising 
from the manufacture of her renowned “baby’s soothing syrup.” 
But, then, what is the consequence? Had these great beue- 











factors of large and small humanity obtained patents, they must 
have given their invaluable receipts to the world; now, how- 
ever, through the selfishness of executors, their discoveries, the 


he says, with strange incon- | 
| tainly useless, unless followed up by an action or application for 
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| of January, numbered 1,014 ships of all classes. 


| derstood by simply reading them ? 


novelty of the invention, and whether the patent is not invalidated 
by law; and if, after the contirmation, no one could question the 
novelty, legality, aud even the sufficiency of the invention? The 
inveation would, therefore, be really guaranteed. 

* It may be said that the publicity prescribed by the proposed 
law (of applications for the contirmation of patents)  sufli- 
ciently notiies those interested in opposing; and that they, if 
injured, must suffer the penalty of their silence. But is it cer- 
tain that this publicity will always reach then? Will ‘the de- 
scriptions (of the pateuts) be sufficient to be always perfectly un- 

And yet, third parties, although 
they may have the most evident proofs, cannot subsequently 
contest the novelty of the invention aud the validity of the 
paicut. Suppose, however, au opposition entered: it is cer- 
avoidance of the patent. ‘Thus the proposed law, in order to pre- 
vent lawsuits, renders them obligatory. Would many persons enter 
an opposition which may draw them into an action at law? Many 
of the Chambers of Commerce, and the consultative chambers, pre- 
occupied with their special duties, allow a process already known to 
pass as hew ? 

“ The proposed law does not, and cannot, order an inquiry to be 
made abroad. If, however, the invention for which the confirma- 
tion is required has already been known and worked, but only 
abrvad, there will be no opposers. The patent of importation will 
be, in that case, indirectly re-established. 

“Is not collusion by friendly adversaries, who now appear but 
too frequently under the existing law, to be also feared ? 

“ Whatever, therefore, may be the means of proceeding, it is im- 
possible to arrive at complete certainty. ‘This is so true that Article 
25 of the proposed law reserves the right of opposition only to a 
previous patentee, or a party who had worked the invention prior 
to the patent which it is desired to confirm. 

* Why, therefore, not leave to the parties interested the trouble 
and latitude of defending themselves? All infriugers, it is said, 
defend themselves by calling for the nullity of the patent ; they will 
defend themselves, as they most frequently do, by asserting that 
there are essential differeuces between their process and that de- 
seribed in the patent;—the number of litigants will, therefore, not 
be diminished. Other meaus are required tor arriving at this result, 
and we think that in the proposed law the following chapter contains 
clauses which would have u more certain effect. 

“We are, therefore, firmly of opinion, that it is better to leave it 
as a commou right; not to create immediate actions in face of those 
which might take place; to leave to the patentee who has taken his 
patent the care of defending it at his risk and peril; aud not to give 
powers to the Goverumeut, the exercise of which, always full of 
uncertainty, would be very delicate, would come ver. 
attributes of judicial power, aud would be for this latter a source of 
unceasing ditticulties. Would the inventors themselves be the 
guuers by this new institution? This is open to doubt: without 
speaking of the delays, difticuities, aud expenses which they would 
have to encounter for the prolongation of their patents, would they 
not have to fear vexatious aud speculative oppositions ? 

* Suppose this coulirmation of patents to be instituted, and patents 
to be divided into two cateyories—those which are, and those which are 
not coulirmed—then without doubt the former would gain there- 
from au increase in value, but they would be very small iu number ; 
still the latter, not being invested with this legal force, would be 
looked upon with disfavour, aud would not procure for their pos- 
sessors the credit necessary for the working and development of 
their discoveries. 

“The system of confirmation could only be an experiment, and in 
this light, as it regards every-day interests aud the interests of the 
whole industrial world, it would appear to us dangerous to atiempt 
it.” 

















NAVAL AND OrpNance Gossip.—The navy of England, on the first 
Of this number 


| there are 80 line of battle ships, mounting from 74 guus to 131 guys 


each, according to their rating ; 39 of from 50 guns to 72 guns each ; 
OY frigates of trom 24 guns to 46 guns each, most of which are of a 
tonnage and horse-power equal to a line of battle ship; 30 screw 
corvettes cach mounting 21 guus; and upwards of 600 frigates aud 
vessels of all classes mounting less than 20 guns. In addition to 
the above, there is a fleet of 190 gunbouts, each mounting two heavy 





| Armstrong guns and of 6u-horse power, besides a wumerous squad- 


ron of iron and wooden mortar vessels built during the Russian war, 
and now laid up at Chatham, At present there are 43 vessels under 
coustruction fur the Adwiralty at the various public and private 





dockyards, many of which will be completed and launched 
during the present year. The number of line of battle aud 
olher steamers Composing the squadron on the North Ame- 
ricau station is 2¥. ‘Lhe squadron in the Mediterranean numbers 
23 vessels of all classes. The Last India aud China squadrons con- 
sist of 32 vessels. ‘The number of ships stationed on the west coast 


of Africa, assisting in the suppression of the slave trade, is 21. ‘Tne 
Vacitic squadron numbers 12 ships, and that ou the south-east coast 
of America 8 ships. ‘Uhere are six line of battle aud other ships 
stationed at the Cape of Good Hope, and the same number are 
attached to the Australian station. ‘he Channel squadron consists 
of five ships, all irou-plated—Experiments have been made at 
Shoeburyness with the regular 68-pounder, a 110-pounder Arm- 
trong, and a 120-pounder Whitworth. An iron shield, made by 
order of Captain Inglis, R.E, was intended to test the value of 
thick iron piates as embrasures for casemated batteries of masoury. 
‘Lhe shield is Lift. in lengua by dft. in height, with an embrasure in 
the centre. It is composed of plates of iron of differeut thicknesses, 
varying from din, to din., the thickest plates being next the embra- 
sure, the armour-plates aud backing, which is composed of thinner 
plates, being a body of about 1din. of iron, which, with the diagonal 
supporting frame, cannot equal less than J8in. of solid iron, or 
7zu Ib. per foot area, ‘he fastenings are chiefly through bolts, with 
elastic washers. ‘I'he 68-pound spherical shot made an indentation 
Ijin. in depth; the rifled bolts smashed to pieces on striking the 
shield, aud leaving a much less impression. 
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NOTES FROM NEW SOUTH WALES. 


WE have our usual monthly advices from this important colony, 
which is fast rising in wealth and power. It appears that a company, 
consisting of eight gentlemen, extensively engaged in mercantile 
pursuits in Sydney, has been formed for the development of the steam 
collier trade in connection with the already extending coal miuing 
industry of the colony. The building of a vessel for that purpose 
having been commenced by Mr. J. Cuthbert, at his wharf, in Dar- 
ling Harbour, several gentlemen offered to join in the speculation. 
One of the steam colliers is to be ready for use on the Ist of March ; 
a second has been started, and will be quickly proceeded with, and 
others will shortly follow. They are to be constructed of Kauri 
pine, with diagonal planks, to be 125ft. in length, and to carry 200 
tous. ‘I'he machinery is to be supplied by Messrs. P. N. Russell 
and Co. The result of the enterprise is confidently expected to prove 
that steam colliers can be made in the colony as well adapted for the 
service andascheapas those sent out from England. Five large punts 
for the use of the Government steam dredges are also in hand at Mr. 
Cuthbert’s, and will be pushed forward rapidly. ‘There are 180 men 
at present employed in this establishment. At Mr. Rountres’s the 
Sovereign of the Seas, partially destroyed by fire at Sydney, is being 
converted into a screw collier. She has been cut down to the lower 
deck beams, and a poop added, which will allow of her carrying a 
very large amount of tonnage. The Rose, formerly an iron paddle 
steamer belonging to the Australian Steam Navigation Company, is 
about to be sheathed with wood, and converted into a screw collier. 
At Mr. Crowne’s a paddle steamer, on the diagonal principle, is 
being built for the Ilawavia Steam Navigation Company; also a 
pilot schooner for the Government, the stern and keel of which has 
already been laid. At Mr. Hely’s a floating dock, 600ft. long by 
GUft. beam, and 17ft. deep, which has been in hand for some months, 
is ready for launching, and has probably, by this date, been com- 
mitted to its future element. 

The Colonial Parliament has agreed to the following telegraphic 
extensions during the current year :—From Deniliquin to Hay, a 
length of 80 miles; from Wellington to Dubbo, 35 miles; from 
Braidwood and Queanbeyan, 35 miles; and also an additional wire 
on the posts between Sydney and Newcastle. ‘The telegraph to 
Kiama, which passes through Campbeltown and Wollongong, was 
opened October 16, with the usual congratulatory message from the 
Minister for Works. Kiama is conveniently situated on the coast 
for the observation of vessels coming towards Sydney from the 
southward, and the station-master is instructed to report to the 
telegraph office in Sydney, for public information, the names of 
vessels passing sufficiently near to the port to be distinguished. 
The telegraph to Forbes (the Lachlan diggmgs), on the extension 
from Orange to Wagga Wagga, was opened in November. The 
line will next be carried on to Burrangong. ‘The extension from 
Tenterfield to Grafton, a length of 123 miles, was finished in 
November. 

The Colonial Parliament has voted £100 per mile for works on 
the main roads of the colony during 1863. “ Flying parties” have 
been organized on the southern and western roads tor the repair of 
the worst places. The engineer for harbours is about to proceed 
with the continuation westward of the public wharf at Newcastle, 
the sum of £15,000 having been voted for that work. ‘l'wo new 
steam cranes—one from Fairbairn’s, of Manchester, and the other 
from the Kirkstall Forge, Leeds—have arrived, and have been fixed 
at the eastern end of the wharf. The bank in front of Bullock 
Island, intended for the purpose of forming a slnicing reservoir, is 
being proceeded with, a contract having been taken for the deposit 
of the Vallast discharged from the ships. It is in contemplation to 
construct at Neweastle a large basin, for the sole accommoda- 
tion of the coal trade, which is now attaining very important di- 
mensions. ‘Ihe harbour works at Wollongong are advancing 
towards completion. Almost the whole of the excavation for the 
new basin is done, and instructions have been given by the engineer 
for harbours to Mr. Gibbons, that the basin is to be lengthened 
another 100ft., making it 400ft. in length, it leing found that with 
this addition the works can be executed within the vote. A steam 
drilling machine is at work in the excavations under water, for the 
deepening of the old basin, The breakwater, which is to be 400ft. 
long, is now run out to within 40ft. of that length; the debris 
obtained by the additional excavation will go to widen and 
strengthen the breakwater. At Kiama the harbour works are 
also rapidly progressing. Nearly the whole of the inner 
portion of the basin has been excavated, about 42,000 
yards of rock having been shifted. Considerable progress has 
been made with the breakwater on the southern headland at the 
mouth of the Clarence River. Including the approaches, the 
breakwater is now carried out for a length of 390ft., the length con- 
tracted for being 1,000ft. Some difliculty was experienced in pro- 
curing the large masses of stone required, but the quarries having 
now been properly opened promise a plentiful supply of rock well 
suited for the work. The specific gravity of the stone was found by 
experiments to be 155 1b. per cubie foot. The works are being 
vigorously proceeded with, and will, it is expected, be finished 
within the contract time. The improvements at the Moruya River 
are steadily progressing. The stone dyke is upwards of 800ft. in 
length, and it has already produced a beneficial effect in washing 
away the bar or sandbank and in deepening the water. Upwards of 
60,000 tons of stone, in large blocks, have been deposited on the 
works. The works at Cook's River dam, consisting of an addi- 
tional waste water channel, with timber gates and a bridge, are ina 
forward state. A public wharf at Windsor is also finished. 

The Colonial Government is about to proceed with the second 
section of the extension beyond Picton of the Great Southern Rail- 
way. ‘This additional piece is 11} miles in leng‘h, and will carry 
the railway to Mittagong, 78 miles from Sydney. “he total quantity 
of the earthwork will be 370,000 yards, of which the excavations in 
rock will amount to 286,000 yards. The point at which the second 
section commences is about 2} miles to the westward of the 
Southern Road; the line, after making a considerable bend to 
the westward, runs nearly parallel to the road as it ap- 
proaches Mittagong, and at length crosses it at that town- 
ship. The line will cross several of the tributaries of the 
Nattai river, requiring the construction of four or five large viaducts, 
the longest of which will be about 300ft. in length. These scructures 
will be somewhat similar to the viaducts on the othe> lines; the 
bays are to consist of two vertical and two battering piles, strength- 
ened with diagonal braces, the openings to be 12ft. 'Tlere will be 
about 30 culverts, the stone for which will be obtained from the 
cuttings. The steepest gradient on the section is 1 in 30, which 
incline is continued for a length of about two miles. The heaviest 
cutting is one requiring 85,695 yards of excavation; in another 
cutting, which will require 62,440 yards of excavation, will be 76ft. 
in depth. The tenders now invited are merely for the formation, 
the permanent way works was being reserved for another contract. 
Twenty months are to be allowed for the execution of the 
works. Immediately contiguous to the site of the proposed 
station at Mittagong are the Fitzroy Iron Mine and some extensive 
and improved machinery erected seven or eight years since for the 
manufacture of iron. As a large quantity of ironwork for rails, 
chairs, and other material will shortly be required for the new ex- 
tensions, it naturally occurred that the machinery at the Fitzroy 
miue might be turned to profitable account. Accordingly some 
gentlemen connected with the Fitzroy lrov Mining Company re- 
cently waited on the Minister for Works, in order to ascertain 
whether the Government would give them an order for the iron- 
work that would be required for the Southern Railway, in the event 
of their being able to supply it. Mr. Arnold informed the deputa- 
tion that if they would give security for the delivery of the re- 
quired quantity of ironwork within a specified time, he would 
give them an order for 5,000 tons of rails for the Southern 
extension, at the same price that it would cost the Govern- 
ment to import the material and to lay it on the line; but 
should the company supply rails for the other extensions, the ex- 
pense of their conveyance would be deducted from that price; the 
Government would not, however, bind themselves to give any order 











for ironwork unless the company were provided with satisfactory 
security that it should be executed. It is stated that terms have 
been agreed to for the co-operation with the company of two gentle- 
men of large capital, and also for the engagement of a person 
recently from Melbourne, who has had extensive experience in the 
manufacture of iron, and who, having inspected the mine and machi- 
nery at Mittagong, is sanguine as to the remunerative prospects of 
the undertaking. ‘The Government have given the company a 
month or two to perfect their preparations, as, in the event of these 
not being carried out, orders would shortly have to be sent to 
England for the rails and chairs for portions of the southern exten- 
sion which are expected to be completed by the end of this year. 
The remaining portions of the extensions contracted for by Sir M. 
Peto and Co, are approaching completion. The Southern extension 
was opened as far as Menangle in September; between that place and 
Picton the line is being ballasted and the plates laid, all the earth- 
works having been finished for some months. A stationary engine 
is employed on the south side of the Menangle River in drawing up 
an incline trucks loaded with the stone d/éris for ballasting the 
line. The completion of the extension to Picton will, as before 
stated, be delayed by the loss of the vessel containing the iron 
girders for the northern span of the Menangle viaduct. The lost 
material was speedily replaced and shipped in another vessel, and 
has been landed in Sydney and conveyed along the tramway and the 
railway toMenangle. The plates for the centre span arrived in May, 
but ithas been decided to proceed with the northermost span first , 
and, accordingly, a commencement has been made with the fixing and 
riveting of the plates. The three northernmost piers, and also the 
temporary staging between them, are finished, ready for the girders; 
the fourth pier will be ready for the cornice before the third span 
can be proceeded with. The Cornwallis, with the plates for the 
third span, had left Londen, and was expected to arrive in Novem- 
ber. The timber viaduct on the north side of the bridge is finished 
up to the first pier, and the rails are being laid along it. Only two 
bays of piles remain to be driven for the viaduct on the south side, 
and a considerable portion of the superstructure is finished. 
The fixing of the girders will probably occupy six or seven 
months, and April or May will, it is expected, witness the 
completion of the Southern extension, and with that of the whole 
of Sir M. Peto and Co.'s railway works in the colony. On the 
Northern extension between Branxton and Singleton, the formation 
is completed, and the line is being ballasted with stones from the 
bed of the Hunter. The rails are laid down for the whole of the 
distance, excepting about two miles, and there is every probability 
of the extension being opened for traflic early this year. ‘lhe works 
on the first section of the Southern extension beyond the Picton, 
contracted for by Mr. Crowshaw, were started in September. A 
commencement has been made with the tunnel, with five of the 
cuttings, and also with the foundations for the piers of the viaduct 
across the Stonequarry Creek. ‘The works on the other portion of 
the section, contracted for by Messrs, Shuttleworth and Wallace, 
have not yet been begun. A short line, 1} miles in length, continuing 
Sir M. Peto and Co.’s Western extension into the town of Penrith, is 
in a forward state. The formation was carried out by Mr. Gibbons,and 
the ballasting and plate-laying were contracted for by Mr. Bewick. 
The Pitt-street tramway has been leased to Mr. Woods, who since 
the opening of the line has contracted for the horsing of the cars. 
The rent obtained by the Government for the use of the tramway 
amounts to about 24 per cent. on the entire outlay. Hitherto the 
cars have only run to meet the trains; but since Mr, Woods has 
leased the line they run more frequently, and pick up a considerable 
number of passengers. Mr. Woods has also contracted for the con- 
veyance of goods between the terminus and the Circular Quay, at 
2s. 6d. per ton. Parliament having approved of the plans and sections 
for a horse railway from Blacktown on the Great Western Railway 
to Windsor and Kichmond, and the line having been surveyed by 
Mr. Weaver, the working drawings are being prepared. The whole 
of the line has been staked out, and the earthworks and bridges 
tendered for. The Bulli Coal Mining Company have recently ob- 
tained an Act for the construction of a line from their mines to the 
harbour at Bellambi. That project has however been abandoned, 
and it is now intended to ship the produce at Bulli, the coast being 
only a mile from the mines, a distance of about 24 miles being 
thereby saved. Mr. Weaver has laid out a line and prepared plans 
for the necessary works. 
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Grants of Provisional Protection for Six Months. 


3003. Freperick Goopygar, Old Change, St. Paul's, London, ‘‘ A machine 
for plaiting straw and such like material.” — A communication from 
Ambrose Claraz, Fribourg, Switzerland.—Petition recorded Gth November, 
1862. 

$123. JOHAN WILHELM HuERPK, WILHELM HoOLMGREN and ApoLpug Victor 
Susstept, Stockholm, Sweden, ** An improved composition or preparation 
of materials applicable for igniting matches.”"—Petition recorded 20th 
Novenler, 1862. 

3279. Ricuarp Epwarp Donovan, Court Duffe, Castleknock, Dublin, 
treland, * Improvements in the means and apparatus for the prevention 
of railway accidents.” — Petition recorded 6th December, 1862. | 

3318. Isaac Spiaut, Glandford Briggs, Lincolnshire, ‘* Improvements in | 
horse hoes,” —Petition recorded 11th December, 1862. 

3330, JAMES GASKELL, Blackburn, Lancashire, and Henry WALMSLEY, 
Great Harwood, near Blackburn, “ Improvements in regulating the 
tension of yarn in the procseses of warping, winding, sizing, weaving, 
and other similar, purposes. ” 

3332. ABEL MILLS, Seaham Harbour, Durham, “ Improvements in reefing 
and unreefing, furling and unfurling sails of ships and other vessels, and 
an improvement in the rotary yards and the journals in which the sockets 
or ends of the rotary yards work.”— Petitions recorded 12th December, 
1862. 

3345. Martyn Joun Ronerts, Pendarren House, near Crickhowell, Brecon, 
“Improvements in means and apparatus for preparing and spinning 
wool, cotton, and other fibrous substances.” — Petition recorded ith 
December, 1862. 

3385. Evwakp Hare. and Epmunp Suckow, Manchester, ‘ Certain improve- 
ments in machinery or apparatus for preparing, spinning, and doubling 
cotton and other fibrous substances.” . 

33:9. JULES Pernop, Avignon, France, “A production derived from 
madders, called *‘ Purpurine.’ ” 

3390, JouN Savory, Bond-street, London, “A new or improved apparatus 
for the inhalation of medicinal powders or vapours for the treatment of 
diseases of the throat and lungs.” — A communication from John | 
Roberts, Paris. 

as 1 JOSEPH LONGLAND, Landport, Hampshire, ‘‘ Improvements in street 

amps.’ 

3393. ALFRED Vincent Newton, Chancery-lane, London, ** Improved | 
apparatus for transmitting power.” — A communication from Julius 

Ferdinand Rochow, Brooklyn, New York, U.S. 

5. Isaac Hoiven, Bradford, Yorkshire, ** Improvements in means or 
apparatus fur washing wool and other ftibres.”— Petitions recorded 18th 

Decober, 1862. 

Soe7. WittiamM Situ Loneripeg, Alderwasley Ironworks, Ambergate, 
Der! yshire, ‘‘ Improvements in machinery for roiling tyres, hoops, amd | 


rings.” | 
} 
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359s, Epwarp Brown WILson, Pariiament-street, Westminster, “‘ Improve- 
ments in machinery or apparatus fur forging and pressing metals and 
other substances."’ 

3400. ALFRED Vincent Newton, Chancery-lane, London, ‘‘Improved ma- 
chinery for attaching metal eyelets to cloth and other materiais.""—A com- 
munication from Charles Edward Howard, Bridge water, Massachusetts, 
U.s.—Petitions recorded 19h December, 1862. 

3402. James Bratt Morkison, London, “Improvements in washing 
machines,”—A communication from John Rickey Morrison, East Spring- 
field, Ohio, U.S. 

$404. ALEXANDER THEOPHILUS BLAKELY, Montpelier-square, London, “ Im- 
provements in brecch-loading ordnance.” 

3405, JosuvuA NETTLETON, Sloane-square, Chelsea, London, ‘“‘ Improvements 
in stoves,” 

3407 Joun Cowrr, Mill End, near Newchurch, Lancashire, ‘‘ Improvements 
in machinery for tearing, breaking up, and reducing rags, ropes, waste 
fabrics, and other similar fibrous materials.” 

2408. ALFRED VINCENT Nkwton, Chancery-lane, London, * Improvements 
in the manufacture of automatic toy figures."—A communication from 
Enoch Rice Morrison, New York, U.S. 

3409. Joun Pratt and Wittiam Ricuarpson, Oldham, Lancashire, ‘ Im- | 





provements in scutchers or beaters of cotton, machinery applicable also 
to other machinery in which shafts are caused to revolve at high 
velocities.” —Petitions recorded 20th December, 1862. 

8412. JouN McLean, Broxburn, Linlithgow, N.B., “ Improved apparatus or 
arrangements for obtaining oil and other products from shale and the like 
bituminous minerals.” 

3418. WILLIAM FRANcIs, Burslem, Staffordshire, “ Improved apparatus for 
cutting soap.” 

3416. EpwarD Rogert Dann, Nottingham, “Improvements in goffering 
apparatus.” 

3417. RicHARD ARCHIBALD BRoomAN, Fleet-street, London, ‘‘ Improvements 
in stoves or apparatus for heating and drying.”—A communication from 
Etienne Sauret, Remiremont, and Eugene De Fleury, Rolanges, France. 

3419. IorgeN BattHazarR Da.uorr, Copenhagen, Denmark, ‘ Improve- 
ments in cutting files, and in machinery to be employed for that purpose.” 

3420. CHARLES FARRAR, John-street, Horselydown, Surrey, ‘‘ Improvements 
in machinery or apparatus to be employed in treating certain fibrous 
materials.”— Petitions recorded 22nd December, 1862. 

3423. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘*A new or im- 
proved colouring matter or dye.” — A communication from Pierre 
Chalamel, Puteaux, France. 

3425. JoHN PatreRson, Beverley, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for grinding, crushing, cutting, cleaning, and hulling or 
shelling various kinds of farm or vegetable produce, also applicable to 
the crushing or grinding of minerals and other substances.” 

3426. EDWARD Brown WILSON, Parliament-street, Westminster, ‘‘ Improve- 
ments in apparatus to be employed in the manufacture of malleable iron 
and steel.” 

3427. GrorGt Hase.tine, Southampton-buildings, Chancery-lane, London, 
** Improvements in the mode of, and apparatus for, converting petroleum 
or coal oil into gas for lighting and heating, the said improvements being 
especially applicable to lamps and stoves.”—A communication from James 
Rhodes, Cincinnati, Ohio, U.S. 

3429. SAMUEL RussELL, Shaftesbury-crescent, Pimlico, London, ‘‘ Improve- 
ments in stereoscopes.”— Petitions recorded 23rd December, 1862. 

3430. THoMas CALLENDER Hinpe, Cardiff, Glamorganshire, ‘‘ Improvements 
in furnaces or apparatus for generating carbonic oxide.” 

3432. Grorce HENRY BIRKBECK, Southampton-buildings, Chancery-lane, 
London, “ Improvements in instruments for surveying and levelling.”— 
A communication from Germain Auguste Leroyer, Principal of the 
Institute of Vincennes, France. 

3434. FREDERICK NEWTON GisBorNE, Adelaide-place, London Bridge, 
‘*Improvements in the means for indicating the speed of ships at sca.” 
3440. HARPER TWELVETREES, Bromley, Middlesex, ‘‘ Improvements in 

washing machines. 

3442. Ropert Lakix, Ardwick. Manchester, and Joun Wats, Manchester, 
‘‘Improvements in machines for spinning and for doubling cotton and 
other fibrous materials.” 

3444. James Tay.or, Castle Ironworks, Stalybridge, Cheshire, ‘‘ Improve- 
ments in engines for carding cotton and other fibrous materials.” 

3446. Jounn Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for stamping or marking paper and other materials.”—A 
communication from Henry Bouquet, Paris. 

3450. CHARLES JONES DentoN, New Broad-street, London, ‘‘ An improve- 
ment in the process of revivifying animal charcoal.”—Vetitions recorded 
24th December, 1862. 





Patents on which the Stamp Duty of £50 has been Paid 

2993. WiLLIAM Epwarb Newton, Chancery-lane, London,—A communica- 
tion.—Dated 30th December, 1849. 

2907. HENRY Munster, Brighton, Sussex.—Dated 31st December, 1859. 

26. Puitie JouNn WorsLey, Rotherhithe, Surrey.—Dated 4th January, 1860. 

3000. JouN Eason, Oxford-street, London.—Dated 3\ist December, 1859. 

121. BENJAMIN Borrows, Leicestershire. —Dated 17th January, 1860. 

14. DaNiEL BATEMAN and SAMUEL BaTeMAN, Low Moor, near Bradford, 
Yorkshire.— Dated 3rd January, 1860. 

25. Josep WALLS, Farington Mills, near Preston, Lancashire.—Dated 4th 
January, 1860. 

44. Louis FeLix Perrier, Marseilles, France.—Dated 6th January, 1860. 

67. WILLIAM THOMAS BissELL ALLDAY, Rednall, Worcestershire.— Dated 10th 
January, 1860. 
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9. WittiaAM BuLLouan, Blackburn, Lancashire.—Dated 2nd January, 1856. 

71. Joun AsuworTH, jun., Turtun, Lancashire.—Dated 9th January, 1856. 

36. EDWARD HaMMOND BENTALL, Heybridge, Essex.—Dated 4th January, 
1856. 

27. Joun Fow er, jun., Bristol—Dated 2rd January, 1856. 

44. HeNRY BessEMER, Queen-street-place, New Cannon-street, London.— 
4th January, 1856. 

356. HENRY BESSEMER, Queen-street-place, New Cannon-street, London.— 
12th February, 1856. 





Notices to Proceed. 

2362. Hvuen PricHARD HuGuHeEs, Mottram-street, Stephen-street, Salford, 
Manchester, ** Improvements in the construction of sawing machines.” 
2364. JOSEPH HARKISON and BENJAMIN Harrison, Otley, Yorkshire, ‘* Im- 

provements in clod crushers.”— Petitions recorded 26th August, 1-67. 

2381. Joun Groner Nutting, Regent-street, Westminster, ** An improve- 
ment in the manufacture of buttons.” 

2384. JoHN JENNINGS PotTER, New Bridge, Dover, ‘‘Improvements in 
upright pianofortes.”"— Petitions recorded 27th August, 1862. 

2309. JouN JACOB MOECKEL, Rouen, France, ‘‘ Improvements in machinery 
or apparatus fur spinning cotton wool or other fibrous materials.”—Peti 
tion recorded 28th August, 1862. 

2396. Francois HENRY Lerranc, Paris, France, ‘‘ Improvements in the 
manufacture of casks.” 

2397. WiLLIAM SMitH, Salisbury-street, Adelphi, London, ‘‘ Improvements 
in the construction of furnaces.” — A communication from Josepb 
Phillipe Toussaint Bordone, Genoa, Italy. 

2400. GkorGE WALTER Dyson, Tinsley, Yorkshire, ‘* Improvements in ma- 
chinery for finishing and polishing circular metal rods, bars, and shafts, 
applicable also to the manufacture of metal tubes and pipes.” 

2405. EDMUND ALFRED PoNTIFEX, Shoe-lane, London, ** Improvements in 
steam traps or apparatus for facilitating the escape of condensed steam.” 
—Petitions recorded 29th August, 1862. 

2406. EpbwarpD Tuomas HuaGues, Chancery-lane, London, ‘‘ Improvements in 
the manufacture of woven fabrics, and in apparatus employed therein.”— 

ce ication from Adolphus Henry Polko, Ratibor, Prussia, 

2407. Epwarp CuarLtTon Harvine and CuarLEs Doovy, Manchester, “ Im- 
provements in braces.” 

2408, FreLix Le Contr, Rue des Tarisses, Tournay, Belgium, “ Improve- 
ments iu the construction of furnaces for steam boilers used in sugar mills, 
distilleries, breweries, and other mills or factories.” 

2410. Joun Henny Jounson, Lincoln's-inn-fields, London, ‘‘ Improvements 
in coating or covering metallic surfaces with copper.”—A communication 
from Charles Frangois Leopold Oudry, Paris, France. 

2411. Joun MrvyER, Kennington, Surrey, ‘* Improvements in mechanism 
for the production of jacquard cards, and in the said cards or card bands.” 
—Petitions recorded 30th August, 1862. 

2414. JAMES WALKER, Glasgow, “Improvements in the treatment of kelp, 
and in the manufacture of products therefrom.” 

2416. Joun Exuis, Vld Market-street, Bristol, Gloucestershire, ‘‘ Improve- 
ments in corsets.” 

2417. James WultkHEAD, Newton Moor, Cheshire, ‘‘ Improvements in 
machinery Or apparatus for preparing, spinuing, and doubling cotton, 
wool, anu other fibrous material-.” 

2419. Joun Watt, Graham-street, Walworth, Surrey, aud Tuomas SNaiTi 
Havisive, Cornhill, London, “An improved method of treating flax and 
other similar vegetable fibrous substances to be used as substitutes for 

otton.”— Petitions recorded lst September, 1862. 

ALEXANDER JOHNSTON, Arlington-street, Woodland-road, Glasgow, 

“Improvements in machinery for pressing cotton and other materials, 
and in bands for retaining the same in bales.”—Petition recorded 2nd Sep- 
tember, 1862. 

2436. FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, 
Middlesex, *“ Improvements in fire-places and stoves.”—A communication 
from Marshall Daniel Wellman, Allegheny City, Pennsylvania, U.S. 

2441. RICHARD ARCHIBALD Brooman, Fleet-street, Loudon, ‘* Improvements 
in tools for boring and in apparatus fer working the same.”—A communi- 
cation from Jean Rodolphe Leschot, Rue St. Louis, Paris.—Petiions re- 
corded 3rd Sept mber, 1262. ‘ 

2149. Ricuarp Pirrs Coues, Englefield-road, Islington, ‘‘ Improvements in 
the construction of the permanent way of railways.”"—Petition recorded 
4th September, 1562. 

2507. Joun WALKER and FREDERICK WALKER, Leeds, Yorkshire, “‘ Improve- 
ments in machinery for combing and carding or hackling flax, silk, wool, 
and other fibrous substances.” 

2509, THOMAS MOLINEUX, John Dalton-street, Manchester, ‘‘ Improvements 
in pianoforte actions.”— Petitions recorded 11th September, 1862. : 

2°30. WILLIAM GrorGr Raweoyxe, birmingham, ‘‘ Improvements in gun 
barrels, and in machinery to be employed in effecting the said improve- 
ments, and in tools and machinery for producing inseriptions, ornaments, 
and devices upon gun barrels, locks, plates, and other metallic parts of 
small arms, and for producing inscriptions upon saws and articles of 
cutlery generally.”—-Petition recorded 15th September, 1°62. j 

2910. ALFRED Krvurr, Essen, Prussia, “Certain improvements in breech- 
loading ordnance and fire-arms.”— Petition recorded 29th October, 1562. 

3100. NaTHaN Tuomrsox, Abbey Gardens, St. John’s-wood, London, ** Im- 
provements in apparatus for stopping bottles, jars, and other vessels."— 
Petition recorded isth November, 1862. 
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3206. Jonn CAMPBELL ROBERTSON, Gracechurch-street, and WILLIAM 
CoRNWALL Wuite, King-street. Regent-street, London, ‘‘ An improved 
tap or cock.”—Petition recorded 29th November, 1862. 

279. Richarp Epwarp Donovan, Court Duffe, Castleknock, Dublin, 
Ireland, *‘ Improvements in the means and apparatus for the prevention 
of railway accidents.”— Petition recorded 6th December, 1862. 

$311. Mark Osborne, Birmingham, ‘‘ Improvements in the manufacture of 
cast iron fenders.”— Petition recorded 10th December, 1862. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s, must be remitted by Post-office Order, made payable at the 
ae, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent- 
office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tux ENGINEER, at the office of her Majesty's Commissioners of Patents. 








Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
1734. J. Suanp and S. Mason, Blackfriars-road, London, ** Steam boilers.” 
—Dated 11th June, 1862. 

This invention relates to improvements in the construction of boilers or 
steam generators (applic 
as described in the specification of a patent granted to the present paten- 
tees dated April 11, 1861 (No. 889), wherein an external and internal 
cone is employed, the latter furming the fire box and chimney. 
The patentees have found in practice that the upper part of the 
internal cone which passes through the steam space is liable to be 
overheated, and the object of the present improvements is so to modify 
the upper part of the internal cone or chimney that the overheating may 
be avoided, the external heat being transmitted to the water as it is supplied 
to the boiler. For this purpose they prefer to contract the internal cone or fire 
box below the water line of the boiler and above the horizontal annular 
tube, through which the hind axle passes (when the boiler is intended for a 
portable steam or fire engine), so that the upper or contracted part of the 
internal fire box forms a parallel tube or nearly so. The contracted part 
of the chimney of the fire box is surrounded by a casing which forms an 
annular space ascending near to the top of the boiler ; into this space the 
feed water is forced, and when full it flows over into the boiler. 













Criass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Kc. 


1728. N. Davis, Putney, Surrey, “ Propeller for ships ov vessels.” —Dated 1th 
June, 1862. 
This invention consists of a horizontal propeller to be worked at the sides 
of ships, and is composed of a series of oars or paddles united by a frame. 
To retain its horizontal position this propeller requires double shafts, to 
which it is adjusted by cranks, and the whole is to be protected by a box of 
proportionate size. ‘Ihe horizontal propeller, the paddles of which can be 
increased in number according to the Jength of the ships and force of the 
engine, enters the water nearly perpendicularly, and emerges from it in 
the same way. In every revolution it is submerged, and then rises above 
the water. In the former position it gives the impetus to the vessel i 
the latter the vessel is left partly to exhaust the speed imparted t 
out meeting with the peculiar obstructions which are known to exist in the 
rotary paddle, and in the screw now in use.—Not proceeded with. 
1736. J. D. Wakk, Cornhill, London, * Construction of ships and,wvessels.”— 
Dated 11th June, 1862. 

This invention consists, First, in constructing ships with double or single 
wooden floors, with iron ribs or frames of iron, or double angle iron 
rivetted back to back to form T-iron, also with reverse angle iron where 
required for ceiling. Secondly, in uniting the iron ribs to the wooden 
floors by either inserting them underneath the bottom of the floor of the 
double angle or T-iron rib, or by bringing the ribs alongside of the floor, 
one side being underneath the floor and acting as a shoe at floor heads, 
bolting the rib or frame to the floors either up and down or sideways as 
convenient, the ribs or frames extending underneath the floor and meeting 
in the centre line, and joining the two ribs or frames by a plank rivetted 
together. Thirdly, m the employment of a longitudinal iron plate as a 
sheer streak outside the frames from stem to stern, and an iron plate along 
the floor heads outside to connect the diagonal bracing. By these means 
the patentee entirely dispenses with all vertical timbers between the skins 
of the vessel. 

1756. G. HAsELTine, Fleet-street, London, “ Construction and application of 
rails for railways.”—A communication.—Dated 13th June, 1362. 

The nature of this invention consists in dividing the metal used in making 
the ordinary sing!e bar flange rail into two separate or distinct parts, which, 
for clearness of description, may be termed respectively the “ wearing rail ” 
and the “ supporting rail,” and combining them together in distinct hori- 
zontal planes or parallel with each other by means of intermediary plates 
or blocks, in combination with clamping hooks, or their c¢quivalents, 
arranged and secured at cqual distances apart from each other, and also in 
such uniform relation to the previously determined distances apart of the 
cross-ties or ground sills used for the foundation of the said combined rails, 
so as to bring the points of attachment er application to the said cross-ties 
or ground sills at such parts only of the supporting rail as will be midway 
between each pair respectively of the said combined plates and clamps for 
the purpose of producing a compound rail, that will be, when laid, at least 
equal in strength to the ordinary single bar flange rail as the same is now 
laid to form a track and a trock surface, having a uniform elasticity and 
strength throughout under such loads as are now carried on railways by 
steam as the motive power. The nature of this invention further consists 

n securing each of the joints which occur at the abutting or contiguous 
ends of the said ‘* wearing rails” by means of a longer intermediary plate, 
in combination with clamping hooks, or their equivalents, the said plate 
being arranged along between the supporting rail and the abutting or con- 
tiguous ends of the ** wearing rails,” so as to be, together with the said joint, 
midway between two adjacent cross-ties or ground sills, for the purpose of 
giving to this part of the track the same general elasticity, and at least the 
same equality of strength, which are characteristics of the other portions of 
the same.—Not proceeded with. 














Cass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


1723. A. Know es, Birstal, near Leeds, “‘ Apoaratus for washing extracted 
wool and other sibre.”— Dated 9th June, 1362. 

For the purposes of this invention the patentee employs a wooden vat, 
having a false bottom of perforated metal, and furnished with suitable pipes 
or passages, so that water may be caused to flow continuously through it. 
In order to agitate the contents of the vessel, and to keep them in motion, 
three or other convenient number of axes are inserted horizontally over the 
top of the vessel, and transversely to the length thereof. A series of bars 
descend from these axes and dip into the vessel, where they act as stirrers, 
the axes carrying them receiving a vibrating motion from a crank or in 
any other convenient manner. The twoaxes near the ends of the vesse! are 
connected with the crank or other instrument so as to move in unison, but 
the central axis has a reverse action communicated to it, the connections 
with the driving power being made above the axis in place of below, as is 
the case with the other axis. This m«thod of working the agitators causes 
their action to be very complete. The ends of the vessel are lined with 
plates, which curve inwards at the topand bottom; this form is given to 
them to assist the circulation of the liquid in the vessel, and prevent it 
beiny driven over at the ends by the action of the agitators. 

1726 J. Kintock and T. EpMEsToN, Preston, ** Looms for weaving.” —Dated 
10th June, 1862. 

This invention relates to an improved mode of regulating the yarn beam, 

So as to give the necessary equal tension to the yarn asthe beam varies in 


sle to steam fire-engines or other purposes) such | 





diameter, and consists of fixing a cam or eccentric on the crank shaft 
of the loom; the cam or eccentric acts upon an arm or lever 
connected by a rod to a sliding stud, which slides downwards on a 
quadrant lever as the yarn is taken off the beam in the process of weaving. 
The said quadrant lever is a portion of a clipor strap passing round a pulley, 
and is tightened so as to maintain the requisite friction by means of a screw 
passing through the ends of the clip, the pulley being secured on the end of 
a small shaft carried by a fixing on the loom side instead of the original 
fixing for carrying the yarn beam, The end of the shaft is hollow, into 
which the pivot of the yarn beam is placed, and is carried by it. At the 
end of the beam is fixed a flange, on the outer surface of which are cut two 
slots or holes, a sinfilar plate or flange being fixed on the small shaft with 
two studs extending into the slots or holes, thereby securing the yarn beam 
to the small shaft, and also enabling it to be easily taken out and replaced. 
The small shaft is caused to oscillate by means of the cam or eccentric tixed 
on the crank shaft through the aforesaid clip, the cam or eceentric being 
fixed so as to relieve the yarn when the stud is open and close it when the 
stud is closing. The sliding stud is attached toa lever by a rod passing 
down at the end of the clip, which lever is carried bya fixing secured to 
the clip ; the other end of the lever is pressing against the yarn beam by 
the preponderance of the rod and sliding stud, and, consequently, moves 
downward as the yarn beam diminishes in diameter, thereby increasing the 
strcke or oscillation of the beam as required. The lever being attached to 
the clip, there is no friction at the point where the lever’presses on the 
beam, as all parts oscillate from the same centre. ‘The yarn is also allowed 
to pass along through the clip by the pulley slipping round, and the clip is 
a more regular friction than the present plan of weights and ropes. 
1738. W. HoLuann, Salford, “ Carding engines."—Dated lth June, 1862. 

In carding engines it has been heretofore customary to employ a large 
sheet metal or tin trough to guide the fleece from the doffer to the 
cylinder rollers or drawing box, and the trough, as it has been heretofore 
employed, is found to be expensive and inconvenient. Now this invention 
consists in dispensing with the trough above referred to, and in guiding the 
fleece from the doffers to the calendar rollers or draw box by means of a 
simply shaped, less expensive, and more effective instrument, consisting of 
a guide plate placed before the calendar roller or draw box. When a 
trumpet mouth or funnel is used the patentee attaches the guide thereto, 
buat when trumpet mouth or funnel is used the guide may be fixed, by 
means of brackets or other fixings, to the carding engine in any convenient 
manner. The object to be attained by the use of this guide or guide plate 
is to cause the selvages of the fleece to curl on leaving the doffer, and 
thereby prevent tha jagged edges of the fleece from falling down, which has 
not hitherto been effectually done. ‘To effect this object he makes the guide 
or guide plate of a rounded or segmental shape in the centre, with protu- 
berances or horns at each side, forming recesses (as shown in the drawings), 
and thereby causing the selvages of the fleece to turn in or curl under before 
the fleece reaches the calendar roller or draw box. 
1739. W. Crook, Blackburn, ** Looms.”—Dated 11th June, 1862. 

This invention cannot be described without reference to the drawings. 
1740. D. Cricutox, W. DonsBavand, and D. Cricuton, Manchester, 

* Looms.”— Dated 11th June, 1862 

This invention caunot be described without reference to the drawings. 

1741. J. Marsu, New Snernton, near Nottingham, “ Manufacture of lace.”"— 
Dated Lith June, 1s62. 
The object of one part of these improvemen's is to obtain 











various 


ernamental effects to lace by causing holes or parts of the fabric 
to incline or otherwise diverge from, or to be at angles to, the 


selvage thereof, by the use of additional warp threads, operated to 
take on to other warp threads forming part of the fabric, or which may 
be used as temporary lacing threads: such additional warp threads being 
caused to pass threugh from one side of the fabric to the opposite, and 
there change relative position with other of the threads if desired, and then 
return by another hole or mesh.—Not proceeded with. 

1772. J. H. Jounson, Lincoln’s-inn-flelds, London, ** Jacquard machines.”— 

A communication.—Dated lath June, 1862. 

This invention relates to a peculiar construction and arrangement of 
certain parts of jacquard machines, and to a mode of operating the same, 
whereby a considerable economy in the number of cards is effected by 
causing such card to serve four strokes of the cylinder or prism, in lieu of 
only one, as is usually the case. According to this invention the prism or 
cylinder is so built up or constructed as to admit of that portion which 
carries the card pins or studs being slid laterally by means of a rod or 
spindle acted upon by an eccentric or otherwise, and inserted into one end 
of the cylinder, suitable springs being employed inside the cylinder for the 
purpose of returning the pins to their places again when the action of the 
rod ceases, The surfaces of the cylinder or prism are provided with a series 
of grooves or channels made transversely across each face, in substitution 
for the perforations hitherto employed. The cards have each four different 
sets of holes punched therein, and after the first stroke of the cylinder the 
ends of the needles are slightly elevated, so as to bring them opposite a 
second set of perforations for the second stroke. Previous to the third stroke 
the card is moved longituuinally along the cylinder or prism, as before de- 
scribed, which has the effect of bringing the third set of perforations opposite 
the needles, and the fourth set of perforations are brought into action by 
lowering the needles again to their original position before making the last 
stroke, after which the cylinder is rotated one quarter turn, so as to bring 
a fresh card into action.—Not proceeded with. 








Crass 4.—AGRICULTURE, 

Including Agricultural Engines, Windl » Impl 

Mills, §e. 
1731. J. Auison, Reigate, Surrey, ** Hurrows.”—Dated 10th June, 1862. 

In constructing harrows according to this invention a series of parallel 
axles are applied at each end of a suitable frame. Each of these axles 
carries rows of radial tines, which at their lower ends penetrate the surface 
of the land. These axles are alternately held from rotating, and are then 
permitted to rotate a di-tance, so that another row of the teeth of each axle 
may come into action, while the row of tines of each axle which has been in 
action for a time comes out of action, and deposits ar ecumulation which 
has taken place on such tines, This periodical changing of the tines of the 
several axles may be accomplished in several ways, but it is preferred that 
inclines should be applied to the side of one of the wheels of the imple- 
ment, which are caused to act from time to time as the wheel rotates on a 
lever, which is in connection with stops, applied in suitable positions, to 
retain the tines on the several axes from rotating till such stops are 
removed ont of the way. These stops then again come into action after 
allowing the rows of tines which have been in action to pass, in order to 
stop the next rows of tines and their axles from rotating till the points of those 
rows of tines have been for a time drawn through the surface of the land. It 
is preferred that the frame of this harrow should be so arranged as to admit 
of two rollers being interposed between the set of axles, with their radial 
tines at one end of the machine and the set at the other end of the frame, 
and also to admit of drilling apparatus being interposed between the two 
rollers. 

1732. J. B. INGLE, King William-street, London, “* Reaping and mowing ma- 
chines."—A communication.—Dated Wth June, 1362. 

This invention relates to sweep rakes in harvesting machines which 
traverse on a vertical axis behind the cutter bar, and have crank arms 
which turn in hornzontal bearings for the purpose of lifting the rake and 
holding it above the grain while it is moving forward towards the cutters. 
The First part of the invention consists in communicating motion to the 
rake mechanism from the main driving shaft, or other suitable shaft of the 
machine, by means of a yielding clutch, so arranged by a combination of 
inclined tecth on the movable part of the clutch with a pin or pins or oppo- 
site inclined teeth fast to the driving shaft and a spring to keep the two 
parts of the clutch together, that the clutch only operates to move the 
mechanism of the rake when the harvesting machine is drawn forward, the 
rake ceasing to operate when the machine is backed. The Second part of 
the invention consists in communicating the traversing motion of the rake 
to the vertical turn post or traversing axis of the rake from a crank turning 
on a horizontal axis, and geared to the main driving wheel by means of two 
connecting ruds jointed to each other by a compound or universal joint, one 
of the rods being connected to the wrist pin of the driving crank and the 
other to the horizontal arm of the vertical turn post, the end of the Jatter 
rod extending through an eye guide in which it plays back and forth with 
sufficient freedom to admit of the gyration of the crank end subsequently, 
asdescribed. The Third part of the invention consistsin combining with arake 
arm, supported by and turning in horizontal bearings in a horizontal travers- 
ing arm vibrating on a vertical axis, a lifting arm, projecting from the rake 
arm, a stop placed on the back part of the frame of the machine, and a self- 
acting holding or latoting mechanism attached to and traversing with the 
rake arm, and independent of the main part of the machine, substantially 
as described, for the purpose of lifting the rake at the end of its back motion 
after it has discharged the grain from the platform, and sustaining the rake 
in an elevated position above the accumulating grain on the platform 
while moving forwards towards the cutters. And this part of the invention 
further consists in tripping the latch by suitable means at the end of the 
forward motion of the rake towards the cutters, for the purpose of per- 
mitting the rake to descend to the platform at the proper time to commence 
raking, substantially as described. The Fourth part of the invention con- 
sists in driving a sweep rake from the cutter bar shaft of a harvesting ma- 
chine by means of a worm on the cutter bar shoit, a worm wheel carrying 
a crank and rotated on a vertical axis by the worm wheel on the cutter bar 
shaft, and a connecting rod from the horizontal traversing arm which 
carries the rake to the wri-t pin on the cravk carried by the worm wheel 
or their equivalents, substantially as described. 

1744. J. E. Houmes, South Parade, Trafalgar-square, Cheleca, Loudon, 


ts, Flour 














** Machinery for cultivating or harrowing land.”"—A communication.— 
Dated 11th June, 1862. 
The prongs or teeth of this harrow are, by preference, eurved at their 











| points, and are arranged radially round central bosses, which are mounted 


loosely on horizontal shafts that are set disgonally or at an angle to the 
line of draught. Any convenient number of these sets of radially arranged 
teeth, tines, or prongs may be mounted on the diagonal shafts, and from 
their position the very act of drawing them over the surface of the land 
will caus+ them to rotate on their axes, and in so doing the weight of the 
implement will cause the points of the teeth, tines, or prongs to dig into 
the ground, and tear up the same, and with it any weeds with which the tines 
may come in contact. The diagonal shafts are set at opposite angles, and at 
one end are brought nearly close together, while the other ends diverge and 
are held in position by asegmental bar. The implement is drawn forwards by 
a loop, hook, or eye placed near the apex of the angle formed by the meet- 
ing of the two diazonal shafts. In order to take any undue strain off the 
diagonal shafts, the draught hook or eye is attached to a central draught 
bar, which extends from the front to the segmental bar at the rear of the 
implement. Fixed broad-shares, cutters, scarifiers, or other analogous tools 
may be adapted, if desired, to any convenient part of the draught bar or the 
segmental bar.—Not proceeded with, 

1747. T. Srieut, Glandford Briggs, Lincolnshire, ‘* Horse-hoes."—Dated 12th 

June, 1862. 

This invention relates to a previous patent, dated 22nd September, 1859, 
No. 786, and consists in suspending the shaft or bar to which the hoes are 
attached upon a bearing at its centre, instead of at each end, so that, when 
one end is raised by turning a handle or otherwise, as described in the spe- 
cification of the former patent, the other end is lowered in a corresponding 
degree, and thus, when working over ridged or curved surfaces, or along 
what are called ** lands,” the depth or bite of the hoes may be regulated by 
the attendant with the greatest nicety.—Not proceeded with, 






Ciass 5,—BUILDING.—None, 


Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, $c. 


1758. J. Witson, Albert-syuare, Clapham-road, Surrey, “ Construction 
ships for war purposes, dc."—Dated 13th June, 1862. 

Instead of using armour plates externally to a wooden lining, or exter- 
nally to a lining of any other material, the patentee arranges wood and iron 
or steel in alternate layers, either horizontally, diagonally, vertically, or 
otherwise. may be found most advantageous, so that the force of the blow 
of a projectile shall not impinge against the side of u metal plate, but 
against the edge thereof. He proposes also, at a certain distance below the 
water line, according to the power of the projectiles to which any vessel 
might be exposed, to place and bolt firmly together alternately plates of wood 
and iron or steel, either horizontally to the keel of the ship, or perpendicu- 
larly to it, as may be found most convenient or advantageous. In either 
case it is not the side of the plate which would be subjected to the blow of 
a projectile but the edge, and this constitutes the essential feature of this 
invention, He also proposes to place over all an external plating of iron or 
steel, so us to distribute the force of the blow over several of the iron or 
steel plates.— Not proceeded with. 

1761. T. W. 


charges for yire-aris 














FLeMmine, Lancaster-gate, Bayswater, 
"—Duted 13th June, 1862, 
According to thisinvention, when preparing charges for fowling picces 
the inventor encloses the shot ina cylindrical case of paper or other thin 
and easily broken material; this case he makes cf a diameter to correspond 
with the bore of the gun. To the rear end of this care he attaches the 
propelling charge, consisting of a cylinder of compressed gunpowder with a 
hole in one end of it, and he provides the rear end of the shot case with a 
projecting peg, Which he makes by preference by screwing up the paper of 
which the shot case is formed. ‘Ihis peg he introduces into the hole in the 
compressed cylinder of gunpowder, which thus becomes attached. In order 
to protect the compressed cylinder of powder from injury from being 
carried in the pocket or otherwise, he employs a cap of pasteboard, which 
fits over the cylinder of powder and on to the projectile or case containing 
the projectiles. In making bail cartridge he papers the projectile in the 
usual manner, and screws up the paper so as to make a peg at the rear of 
the projectile, and this peg he makes to enter a hole in a charge of com- 
pressed gunpowder, as in the case of the sporting cartridge, and thus he 
attaches the propelling charge to the projectile—Not proceeded with. 


Loudon, , “ Preparing 











1762. J. Benmincuam, Cork, “ Construction of vessels of war, &c."—Dated 
13th June, 1862. 

The principal novel features of this invention consist in constructing such 
vessels of a flattened oval form in section, with the timbers runuing in a 
longitudinal direction from end to end, like the staves of a castk, the 
timbers being bound together by the means of wrought iron hoops, shrunk 
or driven on, The interior of the vessel is supported at intervals by 
transverse vertical divisions or bulkheads, which may also serve to divide 
the vessel into water-tight compartments. The timbers of the vessel all 
run off to a tine point at the bow, which is terminated by a solid iron beak 
or prow. In vessels for warlike purposes the hoops enclosing the timbers 
touch each other and form an armour or plating from end to end of the 
vessel, If a vessel all constructed of iron be preferred, longitudinal iron 
plates may be substituted for the timbers above named.—Not proceeded 
with. 

1763. W. E. Newton, Chancery-lane, London, * Improvements in fire-arms, 
and in the attachment of bu yonets or swords thereto.”— A communication. 
—Dated 13th June, 1862, 

The First part of this invention relates to breech-loading fire-arms, and 
consists in effecting,the connection of a movable breech, which opens and 
closes by an upward and downward swinging movencnt on a pin passing 
transversely through the arm, with a lever mounted under the stock by 
means of two pins, one of which is attached rigidly to the bottom of the 
breech, and is arranged lengthwise of the arm, and the other is attached to 
the lever and is arranged transversely. A sliding collar is also applied on 
the first pin, and is pressed forward against the second one by a spring 
placed in rear of it, such connection being very strong, easy working, and 
durable, and the spring acting to hold the breech open after it has been 
opened by the movement of the lever, and while the arm ix being loaded, 
The Second part of this invention relates to the mode of applying and 
operating a device for withdrawing the discharged cartridge cases in a rear- 
ward direction from the barrel of the firearm. The cartridges employed 
have metal cases, provided with a flange round their rear ends. The with- 
drawing device consists of a fork arranged to swing upon the fulcrum pin of 
the breech operating lever, toward and trom the rear end of the barrel, and 
while the gun is in condition for firing, and during the operation of firing, 
it remains against the rear end of the barrel with its prongs one on each 
side thereof, and in front of the flange of the cartridge case, in which con- 
dition it is also held by a spring during the movement of the lever to open 
the breech ; but when the breech is opened the lever comes into contact 
with a projection on its stem, and a slight continued downward pull on the 
levercauses it to be thrown back from the barrel, and makes it draw out the 
cartridge case over the open breech, or if a cartridge has missed fire it will 
be withdrawn in the same way. The Third part of the invention consists in 
applying the hammer, the tumbler, and the spindle or arbor to which they 
are attuched in the metal frame of the stock of a fire-arm, whereby the 
lock is enabkd to be made very strong, without cutting away and weaken- 
ing the stock to such an extent as is done in many fire-arms. This part of 
the invention is applicable to breech or muzzie-loading firearms. The 
Fourth part of the invention consists in the attachment of a bayonet or 
sword to a firearm by means of a pivot joint, which permits it to be 
brought from the position known as * fixed” to a position close under the 
stock, where it is out of the way, and from which position it may be brought 
back again to the * fixed” position as often as may be desired, without bemg 
detached from the fire-arm, the principal object being to dispense with a 
scabbard, and to obviate the necessity ‘for detaching the bay ouet or sword, 
except when it is desired to use it from the firearm. This part of the 
invention also consists in providing upon the butt and guard of the so 
applied bayonet or sword, and upon the stock of the fire-arm, tongues 
which match and fit together in such manner as to lock the bayonet or 
sword securely to the fire-arm in either of the above mentioned positions ; 
and, further, in applying a spring bolt or catch to the handle, and in combi- 
nation with the stock, so that it serves both to prevent the bayonet or 
sword from turning on the pivot joint when in either of the above 
mentioned positions, and also serves to stop the bayonet or sword betore it 
arrives under the barrel, and thereby to prevent injury to the fingers of the 
soldiers by its coming too suddenly under the stock of the fire-arim. 


1764. W. E. Newton, Choncery-lane, London, “ Elongated bullets.”"—A con- 
munica'iow—Dated lath June, 1862, 

This invention consists in the combination with an elongated expanding 
bullet of a headed pin of a concave expanding disc, the disc having its 
concave side inst the base of the bullet, and the pin entering the cavity 
thereof and operating to produce the flattening of the disc, by which the 
latter is caused to expand against the walls of and enter the rifle grooves 
of the gun, for the purpose of preventing windage, and obtaining for the 
bullet a retary motion on its axis. The invention also consists in making 
the pin and the cavity of the ballet of a conical form, in order to reproduce 
the expansion of the cylindrical portion of the exterior thereof as the for- 
ward part. By making the front end of the pin conical, the cylindrical 
portion of the bullet wail be first expanded, thus causing the friction against 
the bore of the gun to begin as far torward as the bullet shall bear against 
the bore, by which means the bullet will be more quickly and perfectly 
upset, its triction will be more evenly distributed, and its centre of gravity 
made more evenly to coincide with the centre of the bore of the gun, all of 
which conditions are necessary to accurate shooting. 
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CLass 7.—FURNITURE AND CLOTHING 


Including Cooking Utensils, Upho'stery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, jc. 


1742. J. H. Jouxson, Lincola’s-inn-flelds, London, ** Cradles or swing cots.’ 
—A communication.—Dated 1th June, 1862. 

This invention relates to a mode of rendering cradles or swing eots self- 
oscillating, and consists in applyins to one or both of the standards or 
supports a clock mechanism, consisting of a barrel spring, which imparts 
motion 'o a revolving «ecentre pin through a pair of s; ‘ur wheels The 
eccentric pin works in a suitabie opening or siot in an escapement lever, 
which transmits the oscillating motion to the body of the cradle or cot so 
goon as the spring is wound up. Provision is also made for dis ngagi ig the 

clock mechanism when desired, and a stop or pin is used for stepping the 

oscillations when the cradle is required to be atrest.—Not proceeded with. 

751. H. 8. Firman and W. J. Witiams, Great Suffolk-street, Southwaik, 
“ Lamps." —A conmunication.— Dated 12th June, 1862. 

This invention consists, essentially, of a lamp body of the usual form, or 
of any suitable style, in the top of which, by any suitable means, bu: by pr-- 
ference a screw, is firmly fixed a block, through which the wick tube passes 
80 loosely that it m be slipped up or down, yet sufficiently tight to retain 
its position. The block tube is surrounded by ac mical case, which is sur- 
mounted by a dome-shaped deflector, the case being perfor: ated with holes 

at the botuom, and the base of the de ‘flect or being also perforated. Between 
the case and the block is interposed any substance that is a slow or non- 
conductor of heat, but by preference a b.ock of wean: which is intended to 
prevent the wick tub: from becoming too much he ated, and thus —— ate 
ing caloric down into the oil, thus increasing the evaporation. This arrang 
ment also tends to diminish "the daz wer of explosion should the materi: Tit in 
the lamp happen to contain anything of an explosive nature. The inventors 
secure the deflector or chimney, or, whe desired, both deflector and 
chimney, to the cap or top of the lamp. by means of a soring, which may be 
secured by any suitable means to any suisable part of the lamp, but by 
preference they fix it into the block of wood, or Wha! ever the non-conducting 
substance that may be used, that is placed between the cap and block as 
described above. — Not proceedec d with. 
1753. B. George, Kingdland-road, Loudon, “ Construction of p — leds, 
bolaters, pillows, and sofa and other cushions.” —Dated 2th Jane, 1862, 
This invention cannot be described without reference to the drawi Naw 


C 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass. Pottery, Cements, Puint, Paper, Manures, &c. 

1729. G. T. Journpatn, St. Poul’s-tervace, Canonbury, Loudon, 

cocoa nut oil."—Dated LWWth June, 1862. 

Acvording to this invention cocoa nut oil is boiled in water, in which is 
cyanide of potassium, or of sodiuin, or of calcium, and sach bouling is con- 
tinued till the oil is deprive | of smell, The whole is then allowed to coul 
and settle ; the oil is then separated from the matters which settle from it 
and w ashed. 

1743. B. W. Geruann, Newtov-le-Willows, Lancaster, 

sulphate of copper.” —Dated Li June, i862. 

This invention relates toa process for obtaining sulphate of copper in a 
comparatively pure state, and also other substances (cobalt, silver, nickel, 
and uranium) from solutions of ec »pper ores or other compounds of copp r. 
In order to carry out this invention it is necessary to convert the copper of 
the material used into sulphate of copper, if it does not already exist in 
that state. Jt is in most cases convenieut to extract the copper aud other 
metals from the ores or other compounds while in their native state, or 
after some preparation with muriatic acid, by which means solutions are 
obtained containing the ehlorides of silver, copper, cobalt, nickel, and 
uranium, together with more or less impu: ities 

746 J. Incuam and W. P. Woon Bretford, York 

matters for dyeing aud printing "—Dited 12h June, 1362 

This invention consists in mixing red anwine dee with caus tie soda or 
any other alkali (except analine), and subjectins the same to heat until blue 
or violet co!our is produced as required, ‘The mixture or compound is then 
dissolved in spirits of wine, or any other suitable solvent. 

171. J. F. Miavuen, Tours, France,“ An iiaproved pessary."—Dated ith 


























af 





“ Treating 





Manufacture of 








» © Preparing colouring 











This improved pessary ix composed of caoutchoue, or other elastic sub- 
stance ; it is oblong, and varies in Jength from 2in. to Sin. ; it is longer in 
the middle than at its extremities, which are cut straight, their edges and 
all the edges of the pessary being rounded,—the thickness also varies 
between about half an inch and one inch. The centre of the pessary is 
pierced with an elliptic hole, varying in diameter according to the sta e of 
the parts which it is to iift and fix, and eich exiremity is furnished 
with a handle of strong silken thread, the length of which will vary from 
Zin. to sin. This retentive apparatus is introduced by one of its extremities 
into the vagina towards one of the sides, and the other is pushed against 
the opposite side so that it rests in front of the isxchium. While it is thus 
held, the handle of the cord tixed on the extremity first introduced is pulled, 
and when that which was last introduced appears sufficiently arched, the 
finger is pressed on the centre of the pessary, and wheeveris entrusted with 
the application puils the two silken handles simultan: ously to establish as 
much as possible the parallelism of the two extremities of the pessary. ‘The 
result of this adjustment is that the pessary forms an arch, the two fulerums 
or supports of which are the ischiam, which gives to this means of retention 
a force increasing with the efforts made by the person using it; it may be 
casily withdrawn and reinserted for purposes of cieanliness, and forms a 
retentive agent causing very little inconvenience, and always ctticacious.— 
Not proceeded with. 

1774. R. A. Brooman, Flect-stivet, Loudon, 
in collecting aad utilising the products resulting From the distillation or 
carbonisarion of coul, and other matters pro tucing coke, and in appare- 
tus therein." —A communicution,—Dated Lith June, U2 

This invention consists in the construction, arrangement, and working of 
coking ovens in manner hereafter described, whereby the fi Howi : & products 
are obtained during the manufacture of coke :—F ist, coke suits ible for 
metaliurg railway, and other purposes, in greater proportion than when 
mounufactured in the ordinary manner. Secondly, gas suitable for burning 
and heating. Thirdly, tar and different oils obtainable trom it. Fourthly, 
ammonia, avd ammoniacal saits, ‘The apparatus is not only licable to 
ordinary coal, but also to anthracite, coke dust, peat, Wood, and olner com- 
bustible materiols of vegetable or mineral orion, whether treated separately 
or mixed with rich coal, resins, or tars. Nine caief features are comprived 
in this invention, Jhey consist, First, in particular arrangements of 
carbonising or coking ovens, ¢ » of manufacturing coke frow all kinds 
of coal. secondly, in the ication to thee ovens of «a continuous 
exhaust or draught for drawing off and collec ing all volatile pro jucts 
resulting from the distillation of combustible matters. Thirdly, ina method 
of condensing such of those products ay are capable of beh g£ liquitied, 
and in the preservation of each of such so a8 to utiuse them 
Fourthly, in the application of gas producet in the ovens, whether to the 
heating of the furnaces of the cosing ovens, or of other furnaces or to the 
reduction of oxydised ores, or to any other purposes for which ¢ arbure tted 
hydrogen cau be employed, especialy for hting purposes, Fifthly, in 
pulveri-ing certain coals whicn would otherwise produce coke ofa 8 
appearance, and ill-adapted for nie'allurgiculand railway purposes, wh 
after pulverisation of the coul, coke suitabe for locomotives and other 
uses may be pr duce |, and that we hout washing being nec. sary 
in mixing rich coal, tar, or resin with poor cod, anthracite. coke d 
and other combustible materials which do not by themselves produce good 
cose, Soventhly, in the employment of steam thr 
iis highest temperature for desulphurising it 
ment of epparatus (as desevibeds tor loading tie ay 
for removing coke, Whereby the e operations ¢ 
vnically Chan in the ordinary manner, 
the same oveus as thee used for the manuficture 
such as that obtained from gaswocks, or other lus 
utiising Chom in various ways. 


77. KR. Hicks, Keusingto 
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tion of pacnts, pigment co ed Lit 

This inveution lias for its olject the useful employ 
debritus obtained in slate quarries or slate works, in c« i th 
one of the Known carbons or charcoals, such as hunpblack and such like 
matters, or ol any of the substanves containing suff 
inzredie t istose substances, with 
of oxide of iron iron ore, are i 
subjected to the av tio moof hew, where! 
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nouited, se that, When subsequently palverises miay be advantageously 
employed as a paint, plement, or ¢ 
ug. C. E COURTILLIER, Pars, “1 ing aud saturating ap, oa 
Dated With June, 1t2 
his invention consists in apparatus inte r inhaling vapour charged 






uous for tue 
purger of foul 


with medienal substances ; its utiily is pecutiariy cous 
treatinent of pneamonic diseases, It may also be of use us 4 
airia rooms, ‘The apparatus consists of two recipients, wuich communicate 
together by means of an india rubber pipe, sapported by joioing metallic 
tubes, and supplied with cocks the pur, ose of whieh is to regulate or close 
any communication between both the seceivers. The former, which the 
inventor calls a “generator,” is placed above the flame of a spirit lamp, or 
upon any blaz> or fire, and contains the water or medicated liquor 
to be vaporised; the steam pussing through the indiwrubber pipe 
wits inte the latter, which he calis a “‘saturator;” it is of giass 
or metal, or any ceranne matters, and contains the medicinal Xture 


tareugh wh ch the sicam devolves, Ur, coming eb of bie medi- 


























cated liquid, the vapour is sucked up into another india-rubber pipe 
or shank tipped with a mouth-piece, allowing the sick person to inhale 
the steam saturated with medicinal principles. To the joining tube rising 
from the generator is adapted + small valve, which opens inwards to allowa 
small quantity of air to be introduced at every aspiration iuto the tube, in 
order thereby to facilitate the absorption into the stomach.—Vot proceeded 
with. 





Crass 9.—ELECTRICITY.— None. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1686. G. H. Sanson, Boston, U.S., “* Refrigerators."—A comicunicution.— 
Dated Ath June, 1stv2. 

These refrigerators are constructed of any desired form and size. The 
materials found most suitable for this purpose are galvanised irou or zine. 
In the top of the sait refrigerator is an ice chamber, ant between the ex- 
terior wat! and the interior wall there is a space designed for cold air an d 
ice water extending round the vessel, except that part occupied by the door 
The water is draw: from this space in the usual manner. The inve: tor 
employs the cylindrical form, which is the most convenient, and otherwise 
desirable. The sheives rest on supports fixed to the interior wall, and on 
the bottom is placed a table coustructed to revolve for convenience of access 
to the contents of the refrigerator.—Aot proceeded with. 

1691. E. Covroy, Bos 
Dated 4th June, i802. 

This invention relates to various improvements upon a machine for 
eutting corks and bungs, for which letters patent were granted to Alfred 
Vincent Newton, dated the ISth day of June, bs59, and ¢ ists in cutiing 
pieces of cork that have been previously prepa of suitable dimensions, 
or, as they are termed, ** quarters,” into cylindric. or conic: UR 
by means of a rotating circular diss or cutter plate. The 2 shaft 
which carries this revolving disc or cutter plate has an up 
downward motion communicated to it When required. These mo ions 
governed by a cam mounted upon the mam shaft, and the j 
arrangement is to euabl« the rotating dise or cutter to make two di 
cuts ou the same piece of cork. 








i, U.S., “ Machinery sor cutting cork, bugs, de"— 
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stinct 
One of these cuts wi IL simpiy cat off che 





rouzh sides and angles of the ** quarter,” and the other will ike 
and finishing cut, which will complete the Toth of these curs are 





effected during two revolutions of the **quarter” between the suspending 
or holding pivots. Another improvement in this machine consists in giving 
to the Gaups or pivots (used ia holding the * quarters” to be eut or 
reu ded), and also to the sliding feeder, ¢ musider faciities for 
adjustment, should any variation occur <e the of the cork 
** quarter” to be cut. ‘Lhe clamps or pivots, or the pivot ar d iube betwee 
Which the biock or quarter to be cut is held, s are both mounted with he 
or other springs, and the face of the teedcr is made capible of a 
lateral adjustinent by means of a speng slide, thus avoiding the pr -obability 
of conipr iy the cork More than is necessaiy to hoid ituurins the prucess 
of cutuing or rounding. 

1695, RK. Ropinson, Hull,“ Fire-escapes.”—D ited ‘ 
This “invention courists, essentiady, mi constructine a portable machine, 
colsisting of a base or platform provided wit e Whe Is, to alow of 
the platform and apparatus mounted thereuy easily aud rapidly 
moved abvut or transported from place to place, aud applyleys to this 
portable base or platform: a series or short laddes which ¢ 
speciaily arranged gearing, r suided in 
descent by small guides. invention als» compris 
working ihe cage or basket intonded for the reception of 
burn-ny bui.ding.—Not proceeded with. 

1607. J. KeATLEY, Warwick, and J. Tancyé, Birminghain, “ Lifting jacks.” 

—Duted : ste Jats ie, 1862. 

The frame of this jack is rectangular in cross section, being made of bars 
or plates of iron rivetted Loge lor. Inthe said frame the rau o: the jack, 
which is made in the form of a rack, slides. The bottom of the said ram 
or rack a claw or feot, which may be placed under the article to be 
raised, ‘The said ram or rack is raised and iw hed in its raised jiion 
in the folowing manner :—At the top of the jack a lever is situated, jointoad 
by means of links to the upper end of the frame, ‘The short ena of this 
lever can be made to engage with and be disengaged from the tecth of 
the before-mentioned rack, the said end of the lever Leing rounded 
so as to fit in the said teeth. The short end of the lever being engaged — 
one of the teeth of the rack, its Tuner arm is depressed, and the rack or r 
is raised by the said short end of the lever a distance equal to the pitch of the 
rack, The lever is then re eased from the rack, d us end a lide lo echeuve 
With a tooth of the rack next below that with which Was first «1 
and the rack or ram is again raised, and soon til the article has been eaiscd 
the required height. The ram or rack is maintained in its raised position, 

fter d ment of the lever from the rack, Ly micas of a seil- 
ting lever or catch below the raising lever.—Not proceeded with. 


let. KR. Stn, Birwingham, * 
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Attach ng direction cards we plotes, ov other 
cords or plates to trunks, de Dated 5th June, isw2. 

In carrying out this invention the inventer atlixes to the surface of the 
trunk or caso or other article, aframe of thin metal, the said frame being 
by preference rectangular and closed on three sides The said frame is 
attacheu to the surface of the trunk, case, or arti by mews of screws, 
pins, or rivets, ‘The direction card or plate is ins rad lathe open side of 
the frame, and is passed by a sliding motion inte grooves in tue frame, so as 
to bil up the open space in the frame. The direction or inseri pte nh or 
device on the card or plate is thus displayed in the said frame. ‘The d 
or plate is prevented from being removed trom the frame by mean sofa 
screw pin Which is passcd through a hole in the midale of the ope nn side of 
the frame, the head of the pin resting on the top of the frame, and being 
nearly flush therewith, and the seve and end of ti.e pin passi: g through the 
part of the trunk or other article to which the frame is attach red. A screw 
nut being screwed on the end of the pin, it is secured in its place, and the 
card or plate fixed in the frame.—Not preceded with. 

1700. W. Rowe, Fust India-road, Poplar, ** Forge awl bcllows 
June, ise. 

This mvention consists in the application to the bed plate of a forge of a 
supplemental or under plate, leaving a space between the two for the 
circulation of the air, in order to keep the under pate cool, and to prevent 
the top of the bellows from becou.ing burnt or injured by the heat of the 
forge tire above it. Also in the application of a supp.ementary or top-plate 
ty the bellows, leaving a space for he circulation ot air, so that the piate 
when raised to its uppermost position shall pretect the upper plate of the 
bellows from injury by the heat of the forge.— Nol proceeded with, 

107. W. R. Jeunn, Coipbeil-road, Bow, * Fabrics suitable to be used as sub- 
stitutes or solid leather.” —Dated 6th June, 1-62. 

For the purposes of Us invention the patentee takes a long sheet of 
fabric, feit, or paper—a strong calico, or a lien fabric, or a stout paper he 
finds very suitavie, He spread. thereon a coating of india-rubber or gutta- 
percha, or such lise soluvion (urdinary ind.a-rubber sviution answers weil), 
the solution m 'y be appited by @ spreading machine, suCcH as 1S commonly 
used in spreading india-rubber solution on fabrics to produce a waterproof 
material, When the solv of the svlution is evaporeted by means ot rolls, 
heated by steam or otherwise, a thin film of rubber or gutta-percha is 
evenly deposited on the fabric, or paper. tle next applies a similar 
coating of india rubber or yutta- -percia senution Upolia hunt er of shinsor 
pieces of leather, and when the sulveut is evaporatcd, by the aid of iron 
tolis, he unites the skins or pieces of her and fabric, felt, or paper by 
passing them through the roils with the prepared surfaces in contact, the 
rolls b ing so set a» to press the skin or pieces of leather and the fabric, 
felt, or poper tiruly together. The fabric > or paper and skis or 
a drum, and poaccd upna 
























*—Dated ith 


























= 


































pieces or | ier Now united are relied u 











purceerbninic Which, While the yet at req Lens 
runing at a quick speed s of Uhe skin ther asimay be 
reguied 
W7ul. bh. Cos I 0.2. °° 2 a x — 
le / iM 
{ wh by the pu peration 
‘ cd, ! ma ment ot a 
Neh isn mia ns of a 
Lent aby the he 
{ ho pi 
and is suj i ing of 
th of the st trip or jens cut off is de ned by 






which is caused to traverse to and from the kusie by 
pet, in order to allow the separated | ito falintoa 
the | hisvo be cut into quarters are then subjected to the opera- 


















lion ef rot revoiwll shape mounted Upon a 
screwed su Wit Huts of iilable thickless beiwech 
kinves lewf the Kuiv to revolve with the shaft by a 
feath ror projecting lip. Thisshafy is mounted in journalson the framing, 
and rec y weary tro voit shade hia ove reerls 
the leog Lk bor tie ie ' t nat t 
kuive me Doak Is peovVided, aia 1 i i 
Tramp juachine Miiwediate y i tron 1 iin vols z 5 ih 
bed is provided with a comb trout to allow of pussuge of “the knives 





througn it, and receives a recking motion froma cam on tue knife shaft for 
the purpose of throwin, off the piece ef cork which been cut into 
quarters by the passage of the Knives. The knives used for quartering may 
be differentiy mouuted and actuated so as to be free from the compressing 
action cf the revolving knives, This is effectea by mounting them on one 
or more stud shafts, secured to a frame cajpab.e of being traversed horizon- 
tally on Y guides by means of an ecoenine or crank fro wa shaft provided 
for the pur, ese, aus the lengths to be cota e ted to aud supported against 











the action of the kuives by means of a ivebing comb bed, whicu is placed 





in front of the reciprocating or traversing knives. These latter as they are 
earried forward pass through and divide the length of cork into quarters, 
and also pass into the slits made in the comb bed to receive them, and 
upon the knives retiring the comb bed is rocked on its centres and the 
| quarters are tipped off into a receptacle below. 
1702. G. HapFIELD, Bootle — near Liverpool, 
barrels.” — Dated ith June, 
This invention cannot be ‘esbat without reference to the drawings. 
1711. G. D. Hatton, Manchester, * Pvesses.”’—Date’ 7th June, 1862. 
this improved machine is an upright press for n'pping or pressing 
purposes, and is intended to be used } by boo kbind lers, printers, stationers, 
and all others to whom its utility will be available, the invention claiming 
greater simplicity in construction, and greater efficiency and economy, 
than anything hitherto adopted for the purpose. The patentee employs 
two standards or upright pillars, with a broad foot to e ach to give a firm 
support ; these standards are ached at their summit by a cross beam, 
through which works a screw terminated by a lever and ball of considerable 
power, an d supporting a plate which forms the upper flat of the press. The 
sides of the p iars are shouldered or grooved at distances of about three 
inches apart, commencing from near the base, and meeting the plate before 
mentioned, at the greatest fall of the screw. A loose flat or plate of similar 
dimensions to the upper one before mentioned is placed upon one or other 
pair of shoulders or grooves of the standards or uprights, according to the 
thickness of the matters to be pressed, so that the faces of the = 9 plates 


“ Manufacture of casks 0 

































en.ble artic es of various thicknesses to be pressed by means of a short 
x id thereby avoid the loss of time and wear and tear of pac’ ine x or of 
ca a long screw to descend to the lower part of the press when a thin 





por nce is to be acted upon, 
1716. A. Forp, Battersea, Surveu, “* Protecting beer and other fluids from the 
direct action of atmospheric air.”-—Dated 9th June, 1862. 

In carryiig out this invention the inventor places within a cask or 
vessel, or 2 appliance of any kind capable of protecting the beer or other 
fluid, a sac or cyunder of a licht, flaccid, wate rproof mate rial, or air-tight 
substance, having one end fixed to the corresponding end or head of the 
| cask or vessel, and having one or more apertures corresponding to the bung- 
hole or tap-hole respectively, the edges of such opening or openings im the 
sac or cylinder be ted outwi —_ so as to overlap the edges of the 

correspy nding opening wk or vessel. The other end 
and sides of the sac or cylinder xed or not to the cask or vessel, 
us experience may determine best calcul: 


d to fulfil the objects of tiie 
invention, He then pl the fluid to be protected w 






























1 iin such sac or 











eylinder, wing the air, admitted through an opening er openings in the 
cask ors cl, to ac’ only on the outer face of such sac or cylynder, there- 
bs ipting it to the ained fluid, and keeping up the necessary pressure 














to secure tue due ejec uch fluid.— Not proceeded with. 
17 A. Joye Canbridge-tervace, London, “L ghting and heating.”— 
Dated O'h June, 1862. 


Thi, invention consists in enclosing or encasing lamps, furnaces, and 
apparatus for effecting combustiou, whether for the purpose of lighting or 
heating, in a chamber, ease, or vessel contaming and supplied with com- 
pressed air, and furnished with ingress and egress valves for allowins of 
the introduction of fresh compressed air, and of the escape of such portions 
of the compressed airas way be necessary. ‘The patentee places the ingress 
valves by preference at bottom, and the slves at top, but always 
under such conditions that the compressed : Il pass first through the 
fuel to feed its combustion, and afterwards throug , round, or over the ores, 
crucibles, bowers, or other matters that } ag ited : finally ese ping 
by transit through a water cisiern ; and he ite them according to the 
pressure required to be maintaiued, 

724. W. Smitu, Selisbury-stieet, Adelphi, London, 

communication. —Dated Wih June, 862. 

This invention relates to the ornamentation of photogr: iphie works, and 

chietiy to the production of backgrounds, borderings, and such like aids to 
the art of photographing objects, F “or these j urposes the inventor produces 
thedesigu required by emsploying a sheet of glass, or other equivalent trans- 
parent substance, upon which, by galvanic agency, he deposits, first, a coat 
of gold or other etal suited for the purpose, and next a coat of platina or 
other equally suitable metallic surface. He then engraves, by means of a 
stile or point, the required ornamental design, so that light may pass 
through the jines so marked, engraved, or cat into or through the metallic 
surface. An open space may be icit in the centre or other part or parts of the 
plate as described, so that a portrait or portraits, or other subject or subjects, 
intended to be reproduced may be introduced behind or before such space, 
or otherwise iu combination with such engraved plate. —Not proceeded with. 
7. Kipperholme, near Halifar, “ Improvements in the material 
yor jor address curds, visiting cards, labels, raiiwuy ‘ickets, 
Dated Wth June, 1362. 
s invention ¢ nsists in the application or employment of sycamore, 
beech, holly, or other suitable kind of wood, cut into tuin slips or shavings 
to any convenient e or form us may be reqvived for address cards, Visit- 
ing cards, labels, railway tickets, and other similar purposes, whether for 
printing or writing upon as a substitute for paper, cardboard, or other ma- 
terial usually employ ed for such purposes.—Not proceeded with. 




















* Photography.” —A 






































1730. H. C. Jexnines, Great Tow i-street, London, “ Preparation of skins 
for driving bands and hurness traces. Dated loth June, 1862. 

The hidcs or skins are, according to this invention, to be deprived of hair 
by the usual means employed by tanuers, or by solurions of caustic soda or 
The pelts or denaired skins are now to be pared and rendered 
even and smouth upon the flesh side, so as to mike every part of equal 
thickness, and are now to be steeped for two days in a solution of soda 
ashes, or of crystals of soda of commerce, or of peari ashes, the sojutions tu 
be saturated with the above-named carbonated alkalies at the ordinary 
atmospheric temperature, and must remain in the solution until perfect 
impregnated and swelled to the maximui thickness, after which the skis 
must be drained for afew hours, and then immersed in a saturated solution 
of sulphate of iron, with about two or three per cent. of sulphuric acid. 
When the iron liquid has penetrated complet into the skins they are to 
be soaked in a soiution of carbonated alkeli wutil the sulphuric acid of the 
iron solution is deconsposed, and again to be returned to the solutions of 
iron, aud so on altern . the skins from the alkaline solution 
to the ferruginous solut » skin becomes firm and solid, and the 
whole of tue gelatine is transformed it in insoluble substance. This 
object: attained, the skins are to be wetted with the atkaline solution, and 
then steeped ina mixture of resin oil, rock oil, paraffin oil, or naphtha, or 
any liquid hydrocarbonate, and in which has been dissolved 15 per cent, of 
gum thus, or colophane or resin, frequently turning and moving the skins to 
insure the punetiation of the oily coup osition, When a perfect combination 
has been effe » Which wi i the thickness of the skins or hides, 
the skins or hices are tob to be rubbed or 
pressed with a mixture composed } insecd eit and 
turpentine. ‘The shins are nuw to be t 
desired breadth, and are to be roled or pressed to cx om tense 2nd equaiis 
the substance are sewn or rivetted into lengths it will 
be advantageous to rub into the surface a mixture of soft soap and cod or 
"toot wil, to give the bands t the proper dezree of suppleness, without, 
however, producing too great clusticity by cuploying too much of the 
mixture. 
J. 
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PrOLD, Wilson-stiree 
hes ge of wokerand other lejuids, 
With June, incr. 

This imvenric eluates to a novel arrang 
whereby the rate of « ; F 
varying emnetenen way j 
| the patentee obtains by nic F 
|} Which the water or other s pMissed, w SWZ 
| which (under the excess of pressure of the water), i 
| will comtré » and ther 
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rive, London, ** Regulating 
. “ —Dated 













ic apparatus, 
it 












ve, the move ment “ot 








ihe discharge paus:ag 











Aled 
1 w.! D et, Dublin, “S rup."—Deted Wl 
An eateosware? tine for the filing final specification of this inven- 
ne be t ied dor, the « i siclating to the invention 

Cd ELAK i i t 
liuy. H. Buayp, J ae i * a lh Jen, 
isu 

Phis invention cor wing mecuines horizontal 
ioof verthesi, ewnh Is hela verbica 
the neeul s ame, and is desigued 


tocdse Without turn dowit 
wo heedies, one at each sige Of the 


2 in passing Unrouge 





iMUy lorsew bie 
ul. i 
heratan aly. 








1 “0 Ul 
the work i tween guides, and turhis 
ona |} at, +0 s1 one ach WIth @& sla 
bOslel, ce ne i thus advance the work 
mou stile um. In connection With the 

resel 7 sth Le Clip Vv a 7 looper or hook ter 
nu i i if r ’ ‘ thie 
4 constructilig ln ! 1 =t 

ji ve described, bul Vertical instead of bie mt in adapting t ere 





rked by 


cui on the main driving spundic ef 
the machine, ‘The aforesaid fecding han.smi works betwceh coliats on 
the main driving spindle, and the ler siitch may be avjusted by a pin 
passing through a siet in the feeder rod; both needles are worked by one 
cam. Thirdly, in constructing -ewing machines as follows :—He employs 
two straight needles, each connected to « holuer also connectid to bent or 
curved arms or levers jui inted together, one extending above the bed plate 
of tbe machine, and the other below the said bed place, su that each needle 
it passing Uns ough the sork to be sewn «sunare of acirele, but a 
the point of each needie inclines cut ows, therefore, that after 
said points have passed throug d in consequence of each 


simple Tecdiby apparatus we 
























Jan. 9, 


needle being inclined, the effect is to 
the work forward or away from the points of the necdles, and thus the 
needles become feeders of the work thereto. 
with the above, to employ a bolder for keepi 
needles pass thro An important | 
consists in attaching -resaid curved ar 


» cause the said needles to press or force 









the work st 
in this ar 
the 
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holder to the outside of the bed chine, and in ’ 
bending the same that the ir opp site ends meet together at the cer of 
the said bed plate, where they are connected together, and to the needle 
holder, which may be adjusted to y desired angle by a thumb screw. A 
screw may also be employed to adjust the lowermost needle holder and 
needle. The sever l paris are operated uj by xecam. If de 

ordinary feedir be employed 






mete -no Ams ancing 
new and improved mecha 
adjusting with inty 
material employed. 
1745. J. Herurr 
Dated Lith Ji 
This invention refers t 
ria! is carried wit 
in arrangements 
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emoval of such rey 
h revolves with it, prey t 
) the lubricat rial is kept be 





motion, 


"go that the surfa of 






















plan, he forms a communication 
, Which coma tion is capable of 
being closed by a screw j or equi’ pparatu 
1748. F. Totnausey, Paris, “Surgical i é poratus,"—A communi- 
cation.— Dated } 
This invention cannot be Iw yut reference to the drawings 
1749. A. A. Lerenard, Paris, “C. YY or mastic for making joints of stcam, 
water, or page np mmbers."—Dated 1lith June 2. 
The patentee claims, First, ia-rubber, » or less vulca- 











nised, to inake a cement 
gas pipes, by combining 
nised or non-vulcanised india- 





or pas 


steam, water, or 
trituration, the vulea- 
yportions, with powd ered 














mineral or carthy substances, among and especially wi a 
powdered hydrau ic cement, fire-clay t rs of sulphur, Secondly, 
the formation of sheets of various thickness by mixing in the cement 
some hemp or «other textile material cut in s pieces, and cutting rigs, 
square reper from the said shect r making joints. Thirdly, 
using the same cement in a softer or more li state, that 1s to say, con 
taining less nat dered | hyd verment and sulphur, to make joints with 





strips “of hemp doubled up or coated With the iudia-rubber solution. 








1752. A. SALviaTi, Venice lucing in et ble inscriptions and orna- 
mental svrja if her p Us 7 tls." — 4 communication.-- 
Dated ixth Juae, sez 

The ornamental + arfuce t is intended t © produce by means of this 
invention consist of : 5 paso or Vitreous materials 
with thin shects of lu car:ying out the invention 









the patentce tzkes a er of gold of silver, and having 
































heated in au oven the picce of 2 ornamented so that it may be 
softened, he places the thin sheet ul thereou; or, the thin sheet 
of metal having been d on he sheet of glass havin 
been previonsly softened by beiug in an oven is brought 
nearly into contact With he metal, th =wili immediately attach 
itself to the glass, and then upon ying a very thin sheet of 
glass to the metal su face, the latter will be , rotceted by a vitreous coating. 
Another mode of proceeding consists in, First, soite. ing the thin sheet of 
glass, and then causin old to adhere to it in this state. The 
old with its vi reous ¢ then b lied to the softened body of 
glass or evamel which it is inteudd to unent, and the combine:i 
materials wili form one body as indesiructable and unalterable as a sing 
piece of glass or enamel. If he desires tu » emboss or otherwise ornament 
the surface, he takes the combined materials while in a soitencd state 
embosses them by pres ith suitable dies or moulds ; or if he desir 
produce mouldings, this object may be effected by means of rollers having 
surfaces of the r quired form ; or the suriace nay be rendered periectly flat 


by passing over it a metal or other rolier 
1754. M. Jacnson, Curt 
—bLated 12th Jue, i ’ 
This invention cons.sts in the 
to fit over the gums close up to the necks 
the enamelied surface of the teeth ex: 
upper and lower jaws, and these plates are secured temporarily in their place 
when in use by means of spring attachments, or by strings or other con- 
venient means Which will allow the mouth to be opened. The gums being 
thus protected the wearc t the ujari vy them, brush 


Wing an even or plain surface. 





” lon, ** Shiel df wr Ue yuns. 





2 use of a thin metallic plate, which is made 
of the teeth, le wing the whole of 
A st parte plate is fixed to the 
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e proposes, in conjunction | 
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— Dated | opening through which the rake may be inserted, 


his teeth weil, and periect ALASC n down to the necks. 
1755. W. Suitn, Leeds, “ Appuratus for cutting or dividing soap.” 
13th June, 1862. 

This .nvention consi hee m tion of a stationary grooved stage 
or rest for the soap intended to be cut or divided, with a movab.e frame | 
working on wovabie or fixed ceuires, sid containing aset of adjustable knives 
or cutters, ‘The stage or1 ion a horizontal table, by preterence in | 
an inclined position, a: are formed therein at-suiteble dis ances 
a. The movable sarries the cutters or dividers has i 

centres of metion alo fix d (or reference movable) to the horizontal 
table, and is worked by ny ans of a handle at the end op,osite such 
eentres of motion. ‘The cutters or dividers consist of Wires tightly tehec 
and fixed in the frame or bledes, cor be nding in number and relative 
distance: s apart with the greoves in the or The requisite adjust- 
nent of the cutters or dividers is effected i by ans of slots in the frame 
and tightening screws, or by other convenient means.—Not proceeded with 
1557. A. Loxcrori Henmersmith, London, “ Artificial stow.’ —Dated 

sth June, Wu2 

This invention consists in a new combination of cert own sub- 
stances for the manufacture of artiticial stove tor the cleanin., scouring, or 
other household ;urposes, Tt is compo-red as “y ows, tiat is to say for 

ris of the compound, the patentce takes sixty parts 
inary dehydrated » hate of t lime or psum. ‘lo these 





cd suiphate of lime hie adds twenty paris of oxide of 
‘lime, ten parts of steatite, ani ten parts of zeolite, or by 









sixty parts ¢ 
calcium or ca 












pr ference eizht parts of silica and two } arts of hydrate of sodium. ‘These 
to be intimately blended by trituration in any convenient 

} 2 OF compound he now adds water sufficient 

ni-fluid mess, suit I y 






i, when d 
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. Gies, Jlowlan ~—_ Filzroy-squcre, Loydon, ** Sewing mg- 
c sth June, 1-62 
Th 1 relates to that iles cription of sewing machine Whi¢h 
two needle. and two shuttles are employed, and cousists in an improved 
arrangement of pla cing the shuities, and ewploying a web or ve al plate 
iu the middle ofthe shuttle race. The patentee places the -huttles face to 
f on exch side of the web, by which means two rods of stitching can be 
obtained much c oser than by any other niethod, the web being employed 
to form part of the guide or race for each shutule 
17tv. C. A. » Birmingham, “ Holder sor holding d er and ‘ 
plates " "—Dated loti » ist2 
This iuve vu OF tes or b S co cted or 
joined toge or joi n ‘ i 
issors, one ol t s iol 
fan Its Uppei ol Reure t i 
treae er} it au r « f i t ‘ 
vnde vl bie to ft the uy 
, of or ¢ 7) i p 
muy be t of I r ‘ fit t of 
plate or di or othe rt » au 1 ‘ rr 
the i z hh with prug 
the rl lace edpe of the} other | 
on the ‘op of the ecg i the } t re 
edge of tie plate is he d he two 1 the n i 
moved at pleasur On putting down the i he | t f the | 1 
on the bow of the ho der is relaxed, whcn the i 1 inte 
i i h eT Wier c t Les A ! 
te pair of s« ors. t ‘ 
th ssors, and the Lo ce oper 
1 diet on ¢ ¢ thuwh and Engers i ¢ 8 
mur of rs i i « osed. Or the I 1 be rigid 
! d to handle, the said 1} es beit epuated | L 4 net | 
ejual H nckness of an ordi . dis ane tween th 
jointed | he holder may be le y ol use 
i I, Ives } US j t i L oth »| ak 
veyete sul — Da k June, Siz 
This invention consists, i , in the e yment of elastic rollers 
for crushing the i or vegetable substances, aud cxpressing the juice 
therefrom, in contradistinction to the use of hard or inelastic rollers or sur- 
faces, Which muy «ccasionally have been cmployed for analagous purposes. 


—Not proceeded with. 


1766. J. Rogixsoy, 





Rochdale, “‘ Apparatus for sawing wood.”—Dated 13th ; 





called timber und | 





al eal framcs, 


| now being exertel upon West Dudley } 
ou foot for opening 


THE ENGINEER. 


consists in so constructing and arranging them as to cause the whale 
feed to take place during the upward motion of the saws. 
1767. J. LanceLorr. Birmingham, “ Manufacture of ornamental chains fi 
t metal.” —Dated 14th June, 1862. 
s invention relates to the forming of chains from punched blanks of 
peculiar construction, 2 ach link being formed of two separate blanks of 
jiferent form, which blanks are aft erwards soldered together and so united. 
invention cannot be described without reference to the drawings. 

T. Witurams. Lion-street, Clerkenwell. and H. Cox, Lo 
sli London, * Churnsa."—D ted Vath June, 18 2. 

tion consist-, in the First place, of an improved construction of 
body of the churn, by providing the lower part with a chamber 
stinct from the interior of the churn, the said cham*er or 
eh yer's ing an opening or openings communicating therewith, so as to 
admit of cold or hot water or liquid beimy poured therein, as may be 
desired, and an orifice with plug for stopping the same as used for drawing 
off this water or liquid. In order to withdraw the milk the patentees have 
an ori‘ice, as at present sometimes used in churns, at qr near the bottom, 
the same being stopped by a plug when not used for drawing off, the butter 
being take. out from the top. In the interior of the churn they use beaters 
0, Which they pre-er to set slantwise, so as to churn with 
T ay beaters are framed toget.er, and they prefer to secure 
by pivots, one of these pivots passing through a stuff- 
box, and having attached thereto the 
arrangements for wo: king the beaters hereafter described. These beaters 
being properly constructed and secured to the case, the patentees are 
enabled to take them out without moving the pivots or axle, In the Second 
place they work the churns ly the improved arrangemeuts of mechanism 
above referred to, which are also applicable to washing machines. ‘To the 
axle an arm is attached with a counter balance weight at its end, and to 
this axle they also attach a crank hondle, to which they likewise attach a 
lever or connecting rod secured at its other extremity to a bent lever, which 
is centred on a pin or axle secured to the outside of the care, and for con- 
venience of working either at the right or left hand they prefer to have two 
of these pins or axles secured to the case at opposite points therenf, so that 
they can chanze the position of the bent Jever as required, this bent lever 
having at its free end a proper handle, which is merely moved up and down 
(and not turned in order to work the machine), although the crank handle 
aforesaid may be worked by an operator or operators at the same time, or 
ndependently, and will always turn with the action of the lever as the axle 
and beaters rotate, though the bent jever only moves up and down. The 
counterbalyme aforesaid is regulated in relative position, so 4s to assist 
the throw, and they prefer to have an annulus or rim of a wheel attached 
thereto. The arrangements for working the churn first described can be 
used with advantage fr other arrangements of the bedy and beater of tre 
churn than th: se first mentioned, and would be specially useful for working 
churns, in which the body of the churn is made to rotate in a contrary 
direction to the beater. 
1769. J. Lawer, Noble-s'reet, and G. Panauam, Dalston, London, “ Stecia 

boiler and other furnaces.”—Dated 14th June, 1862. 

* invention consists in the use and adoption of fire-bars, each of which 
; ved in the upper as weil as the under surface thereof, exch of such 
bars having projections ut each side, so that, when one bar is put in position 
by the side of another, these projections may fit or nearly fit against «ach 
other, leaving openings between the, producing in effect a number of air 
tubes or passages, admitting the air to the fael in the furnace to assist in the 
more effectual combustion of said fuel. The projections Which are on each 
side of each bar are so arranged that, upon any bar being removed from the 
first-nentioned position, and its otber side brought into the position before 
occupied by the op, osite side of the bar, the projections shall no longer cor- 
respond one to the other, but the projections of the one bar shall be across 
the opening of the other, thus dimimishing the area of each opening or 
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passage between the projections, and allowing smaller fuel to be used 
without diminishing the total e.tent of the areas, or the quantity of airsup- 


pied to assist combustion. Instead of the top of the bar being 
may be flat (though the convex form is found the best). 
instead of the usual fire-bri'ge 


convex, It 
In the-econd plice, 
. the pateutees have a furnace plate placed in 
a slopng direction, and construct the same hollow, that is, with a chamber 
or wr-space at its back, and at the part below the level of the firc-bars, 

hich part (below the fire-bars) has a valve which may be opened (if thought 
desirable) from the front of the boiler by a lever handle, so as to admit tre 
| atmospheric air to the said air space, whence it ; as-es, modified in tem- 
perature, into the furnage, by reason that the said furnace is open at the top, 
and thus they are cnabled to effect the wore perfect cou.sumption of smoke, 
in the third place they also use a furvace door which is constructed with 
two openings therein, which can be ‘closed with slides, the upper one 
having a hopper before it, so that the fuel may be supplied to the fur- 
nace by mov ng the upper slide to open the top Opening. The hopper has 
its sides extenued so as 10 secnie a false front tu the seme, and between the 
nt and the immer front of the hopper-there i+ an air space, which 
ids and covers the lower opening in the said farnace door, Which open- 
in be used by using a slide provided oppesite thereto ¢ vering an 
The bottom of this 
onter casing has an op ning to admi- air, so as to cool the front of the fur- 
nace, ‘This nvention, though principaily intended for ste.m boiler fur- 
naces, May be applied to other furnaces and grates of various kinds. 
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We have had an encouraging series of Quarterly Meetings this 
doth at Birmingham yesterday (Thursday) and also on the 
y before in Wolverhapton the attendance of buyers from a dis- 
fauee Was numerous, aud the principals or managers of pig-iaking 
firms, who carry on business in other districts, were weil repre- 
st cuted, Little or no business, but much talking, took place on 
but on the following day a fair amount of trade was 





Vednesday ; 








done in finished iron. The lots for which orders were given 
out: were more noticeable for their number than for the 
quantity comprised in the several transactions. Agents and 


merehauts did not seem to have many orders of much worth to dis- 
tribute; and the condition of the order-sheets of makers was not 
such as, When combined with the high prices of pig iron, to make 
them at all ready to accept the specifications that were afloat at 
other than, in most cases, listrates. It was only, therefore, at the 
close of the meetings that much real business was done, and then 
ut prices which, in the interest of makers, compared favourably with 
those of last = ter. As the makers of tinished iron have to succumb 
to the demands of the riron makers, soalso the buyers of finishediron 
have greater part to give the prices required by the pro- 
On every hand a healthy state of things w 
given out being to meet immediate necessities 
ut they indicated the lowness of the 
\ comparatively 
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anticipated, She are stil in good demand at 

houses; the Northern States of America are buying by 
iil Government #s well as for general consump- 
i the recent heavy gales havin ven a sudden 
tou the cable trade, bars are in | reques bor 
»wever, South Staffordshire cannot well compete with the 
les houses, who, both ye-terday and also on Wednesday, 
ring b if in laryelots, at £6 a ton. Most of the purchases 
for 1 part of next quarter have been made 
pigs are declinin 2 15s., and demand 

tite houses and the leading Staffordshire 

. 6d, Additional Diast furnaces are being 

week the Bilston Brook furnaces, at Bil- 





on, Which were for some time worked by the Brothers Hickman, 
and a! Wal by Mr. 8. Griffiths, but which, since the lasi suspen- 
sior n of Griffit ave been out, have been again put to work by 





Gibbous, the well-known iron manufacturer of the Millfields 
A few others will soon follow. 

Activity at the different coal and ironstone pits of these districts 
again perceptible, and in no instance is slackness now experi- 
enced. Asa proof of the large and increasing demand for those 
minerals it may be mentioned that, in conseqi of the pressure 
a movement 
stone pits iu that loca 
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The increasing supply. of orders renders full mo aa 
almost impossible. This demand is, of course, principally on account 
of thick coal. In additien to the extensive use made of water con- 
veyance this mineral is now largely supplied to the metropolitan 
aud provincial markets by the aid of the railroad. Turning a glance 
to the corresponding period of last year, the contrast now presented 
by the condition of the labour market is somewhat gratifying, and 
still more satisfactory is it to think that during the present year an 
improved rather thau aless desirable state of things may with con- 
fidence be anticipated. Upon the demand for pew mine coal tho 
present season is now exerting and apprecicb'e an enlivening in- 
fluence. The prices of ironstone and gubbin remain firm at Jast 
week's quotations. 

Speaking of the ge sneral trades of this district, we may remark that 
their condition is characteristic of the period of the year. As most 
of our readers are probably aware, any year in which a full amount 
of businessshould be doing during the greater part of the first month 
would be exceptional. ‘Travellers at this time still keeping 
holiday, and the small per centage of country orders which arrive 








are such only as immediate necessity renders it imperative to for- 
ward. Taught by experience, advantage is invanably taken 
of this annual lull by manufacturers to ascertain the extent 


of their stocks, and to putin a state of repair all damaged 
machinery, The commencement of the ensuing week will, no 
doubt, witness a gradual resumption of operations. It is then 
hoped that, as regards trade, the beginning of a prosperous 
year will have been witnessed, and, judging from the little stock 
which there is reason to believe is possessed by our most profitable« 
foreign customers, aud the gratifying character of the recent 
merchant advices, this hope would seem to be well founded. 
The remarks just made respecting the usual custom prevalent at 
this period of the year have especial application to Birmingham, 
where the merchants and factors are just now feeling their way, and 
endeavourit before going to work in earnest, to form a pretty 
correct estimate of the probable features of trade during the ensuing 
twelve months. Consequently the somewhat prosperous aspect of 
trade which has prevailed ia that locality, both recently and also, in 
a modified sense, throughout the whole of the past year, is not 
now so perceptible. By the majority of the operatives engaged 








in the staple trades of Wolverhampton aud its neighbour- 
hood, the past week has been observed as a holiday, Pro- 
ceeding to particularise a few of the local branches, it may 


be remarked that some amount of slackness has been recently 
experienced in the manufacture of such articles as cabls chains and 
anvils. For castings the demand, though showing no noticeable 
signs of briskness, has yet been steady. In the several departments 
of the hollow ware trade orders have not been plentiful, and the 
remark is especially applicable to the tin-plate branch. ‘The artisans 
engaged in the staple trade of Walsall were not, at the close of the 
year, very busily employed. Only a comparatively small amount of 
forced abstinence from work has, however, beeu experienced by the 
operatives engaged in any of the district trades, 

Relative to the state of the lock trade of Willenhall the following 
report has been supplied :—“ We have little change to record in the 
general trades of this locality since our last notice. On the whole 
things are quiet, but this isowing rather to those local and temporary 

causes usual at this season of the year than to any general decline 
in the demand for goods. The loss of the Australian mail will pro- 
bably affect, for a time, the makers of guu-locks, as the colonial 
importers have, for the last year, adopted the prudent method of 
regulating their orders by each mail according to their requirements, 
instead of overstocking the market by large and eager speculation : 
thus maintaining a ste ady supply of orders and insuring a healthy 
trade. In consequence of this arrangement manufacturers depend- 
ing upou these markets cannot have the satisfaction of keeping orders 
in reserve, but only receive them,—to use a homely phrase,—“ from 
hand to mouth.” In dead, mortice, and the other branches depending 
upon the home trade there is little doing, most of the factors having 
been stock-taking, and their travellers being at home for the 
Christmas holidays. ~The trade continues slowly but 
gradually to improve, although this must still be regarded as the 





most depressed branch of the trade, The key stampers are 
by no means as busy as they were a few months ago, but 
they are without exception working full time. The bolt 


trade, which a few weeks since was unusually slack, has within the 
last few days undergone a slight change for the better; and the 
same remark would apply to the curryeuimb trade, for which a few 
orders have recently been received, on account of the American 
market. ‘Taking a retrospective view of the trade of this neigh- 
bourhood during the past two years, it must be acknowledged that, 
although the year which has just closed has been one of great de- 
pression and gloom, it has on the whole been an improvement upon 
its predecessor, In 1861 the artisans were for the most part reduced to 
three days’ work per week, and even with that scanty allowance many 
of the manufacturers were either increasing their stocks or forcing 
the sale of their goods at unremunerative prices. During @ great 
portion of the past year, short time, save in one or two branches, 
hits been rather the exception than the rule; and although the manu- 
facturers have rarely had more than a week’s orders in hand, even at 
the most favourable times, yet sufficient have been received from 
various sources to keep within moderate proportions the stocks of 
the manufacturers, and to raise the artisans above hardship and pri- 
vation. As to the new year no prediction is ventured, but at pre- 
sent there seems every probability of a steady and continued im- 
provement 

Messrs. Cochrane and Co., of the Woods ide Ironworks, Dudley, 
are tolerably active upon the Clifton suspension bridge, which, with 
aspan of 702ft, and a height of 245ft., will be oue of the finest 
bridges in the world. The engineers are Messrs. Hawkshaw and 
Barlow. 

At a half-yearly meeting of the Worcester and Birmingham Canal 
Navigation Company, held a day or two since, a report was pre- 
sented, from which, as showing the condition of the trade of this 
district during the past year, we make the following extract:—The 
committee regret to state that, owing to the continued depression in 
the state of the trade of the country, there has been a falling off in 
the revenue of the canal during the six mouths ending the 30th of 
November Jast, when compared with the corresponding period of 
1861, of £563 17s. id. 
reveral annual meeting of the shareholders of the Bilston Gas 
Company, it was shown by the trade account that the profit of the 


lust year had amounted to £2,426 11s, 8d. In addition to the half- 


























yearly dividend of 4s. in the pound, paid in August last, a further 
| lend of 4s. per share was declared payable on the Ist of Feb- 
ruary next. Gratification was expressed by the shareholders at the 
successful results of the year’s business. 

The annual dinner of the members of the Birmingham Chamber 
of Commerce eg to come off on the 15th inst. The members for North 
Warwickshire and for the boroughs of LDirmingham, Walsall, and 
Dudley, aree noe cted to attend. Vromises of attendance have, we 





believe, been received from Messrs. Scholefield and Bright. 

ive fire, involving a serious loss of property, occurred 
last, at the gun manufactory of Messrs. Brooks and Sons, 
Birmingham, Shortly before two o’clock on the 
aman, awakened by the smell of fire, gave the 


on Saturday 


W hittall-street 
morning of that day, 





alorm, and by the time that assistance had arrived the whole building 
was on fire. From the virulence of the flames its destruction ap- 
peared inevitable. The principal efforts of the firemen were directed 
to the saving of the adjoining buildings. ‘These were not deemed 
ife until seven o'clock m the evening, and by that time the main 
tructure liad been reduced to a mere skeleton, Most of the contents 


having been previously removed, little Joss on this account will 
Respecting the insurance of the property uotling is 
prec isely known. 

A singular and fatal accident happened at the Crown Iron Works, 
Smethwick, a few days ago. While a workman was wheeling 


accrue, 


“ taps,” one of them accidentally fell into some water and imme- 
diately exploded. ‘The man at once became bespattered with the 
molten cinders, and his clothes ignited. Efforts were made 
tu put out the flames by which he was encircled, but in his terros 
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the poor fellow completed his destruction by running away from 
those who were desirous of assisting him, and in a few hours he was 
a corpse. 

We perceive that the Lilleshall Company have determined to 
provide for the families of the men recently killed at Prior’s Lee 
for as long a period as assistance shall be rendered necessary. At 
a meeting held at Wellington, to raise subscriptions for the sufferers, 
this intention was declared in a letter from one of the partners. 
Upon this the meeting passed a resolution expressive of its gratifi- 
cation at the liberal course adopted by the company. 

It is pretty generally known to persons at all conversant with the 
mining districts of South Staffordshire that tie underground opera- 
tions occasion frequent sinkings of the surface, and that damage 
consequently accrues to property built upon Jand which has been 
undermined. The two railways which stretch from Wolverhampton 
to Birmingham, und vice versa, are in certain parts constricted upon 
ground of this description, and, in gonsequence, require a perpetual 
supervision. The extent of that supervision may ba inferred from 
the fact that scarcely any accidents happen upon either the Great West 
ern or the North-Western lines over the thirteen miles referred to. A 
singular appearance is, however, presented at the Swan Village 
station, on the Great Western line, where the station building has 
sunk considerably below the surface of the line. From a similar 
cause to that which occasioned this sinking, an accident happened 
on Monday afternoon upon the Stour Valley branch of the London 
and North-Western line, where, at a point between Dudley and 
Dudley Port, the engine of a train from Birmingham, while ascend- 
ing an incline, ran off the metals, and dragged the two next car 
riages in its track, The steam being on at the time, the permanent 
way was ploughed up, the carriages much damaged, and the passen- 
gers shaken, but not, so far as has yet been ascertained, seriously 
injured, Had the engine gone off the rails on the opposite side of 
the line both it and the carriages would have rolled down an em- 
bankment. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
Srate or Trape: Sheffield: Manchester: Leeds—Noxtuenn MAtrers ; 

The Sunderland Docks ; Steam Ploughing on the Lambton Estate : 

The Pitmen: Exports from the Tyne; Launch of a Screw Steamer 

for the Australian and New Zealand Intercolonial Mail Service 

“—Cuesume Miptaxn Rawway—Liverroot axp THE ATLANTIC 

‘Te.earari—Lonvon ano Nonru Western Ramway: The Organ- 

ised Opposition—Stockvort and Timpriey: Ramway—Scorcn 

Matrens: Growth of Clyde Trade; the late Accident on the Edin- 

burgh and Glasgow Railray : Steamers for the Greenock and Belfast 

Mail Service—Ruvirw or Clype SHireviipine in 1862. 

Tue prospects of trade at Sheffield are considered a shade more 
cheering. ‘The steel converters and refiners continue to do a fair 
stroke of business, and the demand for engineers’ tools and machi- 
nery, as well as files, tolerable. Some hundreds of men continue to 
be engaged in the fabrication of springs for railway carriages and 
trucks. ‘I'he crinoline steel trade is active, and is especially valuable 
to the town, from the employment which it provides for women and 
girls in covering strips of steel and making them into garments. 
The manufacture of armour-plates for ships of war absorbs great 
quantities of materiel, and finds occupation for a large number of 
workpeople. Captain Palin’s statistics, with regard to the state 
of employment in Manchester, show that, on the whole, things are 
in much the same state—if anything a little better. The captain 
returus the position of the machinists and foundries as follows :— 
Machinists—Working full time, with all hands, 6; working full 
time, with a portion of their hands, 22; working short time, 14; 
stopped altogether, 5. Foundries—Working full time, with all 
hands, 5; working full time, with a portion of their hands, 12 ; work- 
ing short time, 5; stopped altogether, 2.. In these particular trades 
there has been no improvement, but in other branches of the industry 
of Cottonopolis there is a tittle more cheerfulness, The Leeds 
Chamber of Commerce, in its monthly report on the business of that 
town and district, observes with reference to the iron, machine, and 
engineer tool trades :—* The iron trade has not been so good latterly, 
and the demand for both merchant's and best iron has been dull. 
This is not unusual at the end of the season, and the makers are 
looking for an improvement at the beginning of the new year. The 
makers of railway plant continue well employed, and in all branches 
there are orders in hand for some time to come. The machine 
makers are very busy, especially for flax machinery. The engineer 
tool makers are only moderately well employed, and some of them 
are working short time, or with a reduced number of hands. The 
demand for cut nails is very brisk, and all the manufacturers are in 
full work, and have considerable orders in hand.” 

We turn to the North. <A bill about to be presented in 
the ensuing session of Parliament will, if it receives legis- 
lative sanction, confer authority on the River Wear Commissioners to 
make and maintain :—1, An entrance or communication, by means 
of locks, and other works, between the additional dock authorised to 
be made by the Act of 1859 and the proposed enlarged harbour at 
the southern outlet of the Sunderland Docks. 2. The adaptation 
of the harbour forming the southern outlet of the docks to the sea 
as a harbour of refuge, by the removal or alteration of the existing 
piers, jetties, groynes, and breakwaters, between the west pier, 
now in course of construction under the powers of the exist- 
ing Acts, and the present tidal basin. 3. The division of the 
brook or sewer called the Hendon Burn, and the providing a new 
eut or sewer for the discharge of the contents of such brook 
or sewer into the sea. The period for completing these works 
is limited to seven years. The sum of £82,057 10s,, part of the 
preferential and ordinary capital of the Sunderland Dock Company 
(dissolved by the Act of 1859), deposited by the company assecurity 
tor the loan of £55,000, aud redeemed by the Commissioners with 
interest, is to be extinguished, and in lieu thereof £55,000 re-bor- 
rowed and raised on mortgage; and in addition to the sums charged 
by the Act of 1°59 upon the consolidated revenue in priority to the 
sinking fund, the Commissioners shall have power to charge fur- 
ther sums so in priority not exceeding £221,367 10s., making the 
aggregate sum which may be at any one time owing by the board in 
priority of the sinking fund £1,100,000.--One of Fowler's 14-horse 
engines, with complete apparatus, has been set to werk upon the 
Lambton estate. A considerable breadth of land was pioughed with 
the implement last autunm, upon three different farms cn the estate, 
and all in the hands of the proprietor, the Earl of Durham. [We 
may observe incidentally that it is calculated that there are 
now upwards of two hundred steam cultivated farms in 
Great Britain.]—It was feared that there would have been 
a strike of pitmen in’ the north last week, in consequence of 
the efforts of some of the colliery proprietors to re-introduce the 























horse power, and has been manufactured by Messrs. R. Morrison and 
Co. of Newcastle. Economy in consumption of fuel has been care- 
fully kept in view, the engines being furnished with surface con- 
densers and other fuel-saving appliances. The Paulet will proceed 
under steam to Australia, and will form a valuable addition to the 
Intercolonial Company’s fleet. 

The Cheshire Midland Railway has just been opened for traffic 
between Knutsford and Northwich. There are six trains each way 
daily, and the distance is performed in about twenty minutes. The 
total extent of railway thus opened belonging to the Cheshire Mid- 
land Company is thirteen miles, and the line is worked by the 
Sheffield Company. It now forms a communication between Man- 
chester and Northwich direct. 

A meeting in explanation and advocacy of the Atlantic Telegraph 
project was held at Liverpool on Wednesday. The present position 
of the enterprise is familiar to our readers, and it will suffice to say 
that the great object of the meeting was to raise funds. An influ- 
ential local committee was formed, but we must wait a day before we 
can learn definitely the progress made in filling up the share list. 
Certainly Liverpool ought to “ come down ” liberally in support of 
this noble undertaking. 

The committee of the recently formed London and North-Western 
Railway Shareholders Association has issued a long statement of its 
proceedings. Asa justification for the formation of an organised 
opposition to the policy of the directors, the committee state that the 
company comprises 18,000 shareholders, and the difficuity, or rather 
the impossibility, of effecting any changes by individual or independent 
action is amply apparent. The committee contrast the policy of the 
London and North-Western Company with that of the Great 
Northern Company by stating that the latter have worked their 
main line well, and their stock stands at £126 in the market; that 
they had access to Manchester and Liverpool, but that they had 
gained this access, not by buying or subsidisivg the Sheffield Com- 
pany (as the North-Western directors were prepared to do), but they 
absolutely made the Sheffield Company bear the brant of a ruinous 
competition with the North-Western Company, and are now reaping 
the main advantage. ‘The committee state that they have no per- 
sonal interests toserve; they seek no place, power, or privilege for 
themselves or their friends; they have no wish nor intention to 
procure the resignation or ejectment of the present board of direc- 
tors, although a change, in some respects, would be of advantage 
to the company. 

The Stockport and Timperley Railway is about to be proceeded 
with. <A great length of road between Heaton Norris and Northam 
has already been fenced eff ; and the tenants of the property at the 
lower part of Lancashire Hill, which will be taken down, are leaving 
their houses preparatory to giving up possession, in order to enable 
the contractors to make the necessary arrangements for commencing 
the station, which will occupy that site, and communicate with 
Vortwood by an iron bridge. ‘The Woodley Railway, which is a 
part of the ‘Timperley line, is completed, and the Government 
Inspector surveyed it yesterday week. The line will now be opened 
for public traffic. 

As regards Scottish affairs, we note that the customs duty paid at 
the port of Glasgow in 1862 amounted to the very large sum of 
£955,760, being an increase of £31,000 as compared with 1861, so 
that, notwithstanding the difficulties of the times, the commerce of 
the Clyde is still extending. ‘The customs duties collected in 1862 
at the sister port of Greenock amounted to the still nobler sum of 
£1,111,330, making a large contribution to the public treasury from 
two ports on the Clyde. It is stated that the Edinburgh and Glasgow 
Railway Company have arranged for the settlement of neariy all 
the claims made for compensation for lesser injuries received in 
the terrible collision at Winchburgh, in October Jast, by pay- 
ing to the various parties damages ranging, according to the 
nature of the case, from a few pounds to £200 or £3800. 
The claim of the widow of Mr. Hosie, the mavager of the 
Oakley Ironworks, which was for compensation amounting to 
£10,000, has been compromised for payment of £4,250 and ex- 
penses. In the case of Mr. Hedderwick, writer, Falkirk, who was 
killed on the spot, his mother has put forward a claim of damages to 
the extent of £3,000, for which a summons has been served upon 
the company. ‘The railway company offered at an earlier stage to 
compromise this claim for a considerably smaller sum, which was 
refused. ‘There are also one or two smaller claims by the friends of 
Scotch parties—one for £400, and another for £1,000; but these 
also may yet becompromised.— Messrs. Burns are completing three 
vowerful steamers for the Greenock and Belfast mail route. 
viz., the Wolf, of 690 tons register and 300-horse power, drawing 
when loaded 9}ft. water, and manned with 54 of a crew, in- 
cluding engineers, and to be on the station next month; the Fox, of 
660 tons and 240-horse power, when loaded to draw 9ft. water, and 
having a crew of 31, to be on the station in July; and the Roe, of 
660 tons, and 240-horse power, the same in all respects as the Fox, 
to be on the station in August. The Wolf is in the hands of Messrs. 
Napier and Son, of Glasgow, and the Fox and Koe in those of 
Messrs Caird and Co., of Greenock, the builders of the Lord Clyde, 
said to be the fastest steamer of her size afloat. 

The allusion to steamers reminds us of a promise, given last week, 
to glance at the steam shipbuilding industry of the Clyde during the 
past year. We can only find time and space for a recapitulation of 
the vessels which have Jeft the builders’ yards, In February the 
Scotia, a paddle steamer, larger than the Persia, and upwards of 
3,000 tons burthen, built by Messrs. Napier, for the Cunard Com- 
pany, started on her first voyage. Messrs. Napier also completed, 
early in the year, a steamer 170ft. long and 18ft. Gin. beam, 
for the Woolwich Steam Vacket Company; the vessel, which 
was named the Queen of the Clyde, was built to run 
between London and Ipswich. Messrs. J. and R. Swan 
lannehed from their yard at Maryhill a small serew steamer, named 
the San Lucar, to ply on the Ciuadalquivir between Cadiz and 
Seville. Messrs. ‘lod and M'Gregor, of Partick, launched the Nan 
Zing, a paddle steamer, 210ft. long and 27ft. Gin. beam, built for Mr. 
Harkost, a Chinese merchant, and intended to ply in Chinese waters. 
Messrs. Caird and Co. built a paddle steamer named the Lord Clyde, 
236ft. long, 26ft. beam, and 300-horse power, for the Glasgow and 
Dublin Steam Packet Company. Messrs. Tod and M‘Gregor 
launched a screw steamer, named the Caledonia, 252ft. long and 
S3it. beam, for the Montreal and New York trade. Messrs. J. and 
G. Thomson, of Govan, launched the Cortes, 280ft. long and 39ft. 
beam, for the Spanish Steam Navigation Company. This fine 
vessel was put on the Cadiz and Havana station. Messrs. C. 
Connell and Co., of Overnewton, launched the Brisbane, con- 
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| structed for the Queensland Government. Mr. T. B. Seath, of 


Rutherglen, launched the Lee Min, 150ft. long and 21ft. deep, 


| built for the China trade. Messrs. Randolph, Elder, and Co., of 


| Govan, launehed the Colleen Bawn, 22¢ft. long, built for the 


yearly bond system. The regulation has, however, been dispensed | 


with, although in some of the steam collicries a slight reduction has 
been made in the pitmen’s working prices. The exports from the 
Tyne last week comprised 18,675 tons of coals, 1,045 tons of coke, 
and 22,086 ewt. of iron. There was an increase last week in the 
shipments of iron of 7,026 ewt., and a decrease in the shipments of 
coals of 1,954 tons, and of coke of 2,222 tons.—Messrs. C Mitchell 
and Co, launched from their building yard at Low Walker, on 
Saturday, a large screw steamer for the service of the Inter- 
colonial Royal Mail Steam Packet Company, and destined to 
carry mails between Australia and New Zealand. The vessel is 
med the Paulet, and is of the following dimensions :~—Length, 
22aft.; breadth of beam, 3sft.; depth of hold, 16ft. Gin. As venti- 
lation is the chief element of comfort in a steamer built to carry 
passengers, this object in construction has been specially kept in 
view in the Paulet. She is not only provided with a lofty saloon, 
numerous skylights and side-ports, but a separate steam engine is to 









be erected for the purpose of thoroughly ventilating the holds, 
cabins, and engine-room; and so completely will the system 
be carried out that each private cabin will be provided 
with a ventilating tube. The machinery for the Paulet is of 150- 





Drogheda Steam Packet Company, to ply between Drogheda and 
Liverpool. Messrs. Henderson, Culbourne, and Co. built the Lotus, 
a screw of 70U tons, intended for the China trade, and the Rattler, 
a paddle of 500 tons; the last was intended for towing purposes on 
the Hooghly. Messrs. J. and G. ‘Lhomson launched the Emerald 
Isie, a paddle steamer, 240ft. long and 2sft. beam, for the Dundalk 
Steam Packet Company, who placed the vessel on the Dundalk 
and Liverpool station. Messrs. C. Connel and Co. launched 
the Lévorno, a screw intended for the Mediterranean trade. Messrs. 
J. Scott and Co., of Cartsdyke, launched a screw of 1,000 tons for 
Mr. A. Holt, of Liverpool. Messrs. W. Simons and Co, of the 
London Works, Renfrew, launched a screw of 520 tons, named the 
Leehana. Messrs. J. and G. Thomson, of Govan, launched a screw 
named the Clyde sdale, 500 tons builders’ measurement; the steamer 
was built for Messrs. G. Hutcheson and Co., for the West Highland 
trade. Mr. A. Denny launched the Columbia, a screw of 476 tons, 
for Messrs. T. S. Begbie and Co., of London. Messrs. Blackwood 
and Gordon, of Port Glasgow, launched the Shun Lee, 185ft. long, 
and 25ft. beam, for the China trade. Messrs. T. Wingate and Co. 
of Whiteinch, launched the Heroine, a paddle, built for passenger 
traffic between Belfast and Bangor. Messrs. Caird and Co, of 
Greenock, launched the Prince Consort, 157{t. long, for the Loch 
Lomond Steamboat Company. Messrs. Tod and M’Gregor launched a 








paddle, named the Briton, intended for the Glasgow and Belfast 
station. Messrs. Barclay, Curle, and Co, of Stobcross, launched the 
Oder, a screw of 850 tons, for the Leith, Hull and Hamburg Steam 
Navigation Company, and placed on the Leith and Stettin station. 
But where are we running to? We have only exhausted half the 
year, but our paragraph is assuming alarmingly “solid ” proportions. 
There is no help for it; it must be “ continued in our next.” 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
charged for at the rates agreed by the trade. Brokerage is not 
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Correr.— Dull of sale. 

Tin PLates.—A fair business doing. 
Tin.—More inquiry. 

RaILs without alteration. 


Jan. 8th, 1863. MOoATE AND Co., 65, Old Broad-street, E.C. 
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GLASGOW, 7th January, 1863. 
During the past week a fair amount of business was done, prices fluctuating 
between 54<. 3d. and 55s, cash. The tone is good. The general demand is 
active for the season of the year. 
Shipments last week were 5,973 tons against 7,707 tons in the correspond- 
ing week of last year. 
Suaw, THOMSON, AND Moore, Metal Brokers 





Torrennam, Hampstead, and Hicucate.—The Highgate branch 
proposed by this company is to commence at the main line in Is- 
lington, aud terminate near Swain’s-lane, by the Cemetery, on the 
east of the Highgate-road, together with a branch line to the 
Junction-road, at an estimated cost of £410,000. The Great Eastern 
Company are to contribute towards the cost of the undertaking. 

DeFravuLtinc ANcHORS AND CABLES.—Mr. John Trotman, referring 
to the disastrous effects of recent storms, insists, as a simple and 
effective remedy, that all cables and anchors should undergo a public 
proof, the same as fire-arms; aud when we consider that many lives 
may be sacrificed or put in jeopardy by the failure of an anchor or 
cable at a critical moment, Mr. T'rotman’s proposal appears reason- 
able, and the adoption of some such system justifiable and neces- 


sary. 

Lovemonrves—tt appears that the number of locomotives possessed 
by English railway companies at the close of 1861 was 4,906. The 
Scotch companies had 848 and the lrish 352, making a total of 
6,156. At the close of 1860, the number possessed by the companies 
was only 5,801, showing an increase in 1861 of 355. Having regard 
to the depreciation of existing stock, and the demand for engines for 
new lines, we are probably within the mark in estimating that 500 
additional locomotives will be required in the British Isles alone for 
the next ten years. 

Anorner Feat in TeLeGraPHY.—On the occasion of the departure 
of Mr. Cyrus Field, in the Persia, for New York, the Submarine 
Telegraph Company despatched a message to their agent at Berlin, 
desiring him to make arrangements for the transmission of any item 
of news from the most distant station in the Russian possessions, in 
time to meet the Persia at Queenstown. The understanding was that 
such news would, on the arrival of Mr. Field at New York, be tele- 
graphed to California, so that, by this means, it would be ascertained 
in what period of time our present telegraphic system would allow 
of a message being transmitted from one to the other extremity of 
the habitable globe. The following despatch, transmitted from 
Omsk by the agent of Colonel Komanoff, the constructor of the 
Siberian telegraph, at eight a.m. on the 21st ultimo, was received at 
the central station of the Submarine Telegraph Company, at 'Thread- 
needle-street, at 9°59 a.m. :—“ Omsk, December 21, eight a.m.—To- 
day, Sunday, a portion of the materials have arrived for the con- 
struction of the line to Lake Baikal.” This message, the 
transmission of which, it will be seen, occupied less than two hours, 
was iminediately forwarded to Queenstown, and was duly received 
before the departure of the steamer. 
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SOCIETY OF ENGINEERS. 
January 12th, 1863. 


Tuis was the first meeting of the ninth session of the Society. 
The Honorary Secretary, Mr. Alfred Williams, read a statement of 
the Society’s accounts as made up to 3lst December, 1862. Mr. 
Riley, Chairman for the past Session, performed the last pleasing 
duty of his official position by presenting the Society’s premiums of 
books, handsomely bound, to Mr. Baldwin Latham, for his paper 
“On the Inundations of Marshland,” and to Mr. Lewis Olrick, for 
his paper “On Marine Governors.” Mr. Riley, in a few words, then 
introduced the chairman for 1863, R. M. Christie, Esq., who, on 
taking the chair, reviewed the rise and progress of the Society, 
stating that the number of members at the present time was about 
300, and the prospects of the Society were most encouraging. The 
chairman then referred to the various large engineering works 
carried out during the past year, in and about the metropolis, refer- 
ing to the visit last summer of the members to the main drainage 
works, and expressing the intention of the committee to make 
arrangements for a number of like visits by the members to other 
important works during the present year. 





Mr. Perry F. Nursey then read the following paper on Steam 
Boiler Explosions :— 

From whatever point of view the subject of “Steam Boiler Explo- 
sions” is considered—whether in the office, the works, or the study— 
a seriousness and earnestness of purpose must ever accompany either 
practical directions or theoretical deductions professing to ameliorate 
the evil. An amount of responsibility attaches to the expression 
of an opivion, cither actively or passively, which may influence 
ultimate results, ever to life or death. It often turns upon a very 
little point whether one of the greatest instruments of peace and 
prosperity shall not produce results far more fatally disastrous than 
those issuing from engines of war. The history of steam engineer- 
ing is accompanied, step by step, by a corresponding history of | 
disaster; and in the present day, notwithstanding the many preven- | 
tive measures adopted, it is lamentable to find that, on the whole, no 
greater immunity in respect of boiler accidents is ensured than 
was in years long gone by—indeed, it would almost appear to be 
far less. Although much bas been done, and is still ‘doing, 
to diminish the probabilities of accident, the best exertions 
can command but partial success while the primal causes remain 
shrouded in mystery, for it is notoricus that cases are constantly 
occurring for which the most searching investigation fails to esta~ 
blish an adequate cause. Many theories as to the cause of the violence 
exhibited have from time to time been called into existence by the | 
characteristics attending various steam boiler explosions; some of 
these find support in circumstances which are fatal to others, and 
vice versa, whilst most of them are open to entire objection upon the 
score of being inconsistent with certain fixed laws of cause and | 
effect. 
The records of every passing year tell, with sad persistency, the | 








tale of death upon death, and the destruction of valuable property. 
During the past twelve months these accidents have been especially 
numerous and fatal. Ata cursory glance there are to be found on 
record more than thirty boiler explosions, each attended with loss 
of life—in one case six, and in another fatally disastrous one no less 
than twenty-eight lives were sacrificed. In the previous year, 1861, 
twenty explosions were known to have happened in various parts 
of the kingdom, whereby twenty-seven persons were killed and 
nearly fifty wounded. 

It will be as well to notice the various causes from which acci- 
dents generally arise. Unequal expansion in different parts of the 
boiler gives rise to the fracture of plates and angle irons. The bottoms 
of double flued boilers internally fired are specially subject to these 
fractures, which take place in the transverse or ring seams in the 
middle of their length, and are more severe in long than in short 
boilers, especially where the feed is admitted cold and at the bottom. 
In most cases fractures in the angle irons occur at the upper part of 
the ring at the furnace crown, and result from the constant buckling 
action induced by the alternate expansion and coutraction in the 
upper part of the furnace. 

There are many instances of internal corrosion, caused by the 
action of water impregnated with acid. In some cases the whole plate 
is honeycombed, in others this appearance is confined to small spots 
and some of the rivet heads. Badly made boilers suffer severely at 
the seams from the use of corrosive water. External corrosion is 
attributable to external damp, but it may be caused by water pene- 
trating into the flues and saturating the seating, or from blowing 
seams and rivets. These injurious effects are much accelerated when 
the boiler is in contact with brickwork, which retains the water and 
holds it against the plates ; and oxidation rapidly reduces the thickness 
of the plates. 

Channeling has been attributed to various causes. Cases frequently 
occur near to the ring seams at the bottom of double flued boilers, 
internally fired, under similar circumstances to fractures already 
noticed. The similarity of their position has led to the supposition 
that they are the result of oxidation caused by a slight leak at the 
joint. This may frequently be the ease, but instances have been 
met with where no external damp could be discovered, neither could 
any trace of leak be detected. This channeling may be due to 
disintegration of the metal caused by the constant buckling action 
in plates in immediate proximity to seams of rivets when submitted 
to heavy strains. Channeling has also been attributed to the che- 
mical action of the gases consequent on the nature of the fuel used ; 
but it is admitted that the question is one which requires further 
minute observation, as well as careful consideration of facts recorded. 

Safety valves of defective construction are not unfrequent; in 
some the dangerous practice of passing the spindle through a stuff- 
ing box is still retained, in others the point at which the lever presses 
on them is placed too high above the face, so that they do not readily 
seat after blowing ; a very bad system is that of irregularly loading 
the safety valve with any pieces of scrap iron or chain that may 
serve as weights. 

The safe working of a boiler depends further upon the fittings for 
blowing out, the taps and valves for which demand careful attention 
as to their proper action. Slides or sluices work freely, but are 
sometimes uncertain in their closing; the lodgment of sediment 
in the bottom of the boxes will render it impossible to close them. 
The feed apparatus and glass water gauges (of which, for safety, 
there should be two to each boiler) also require special care. With 
regard to the former, Mr. L. E.F letcher(the chief engineertothe Man- 
chester Boiler Association) observed in his annual report for 1861, that 
there was a description of feed-stop valve which he found in very 
general use of an inconvenient and even dangerous character; and 
he calls attention to the fact, with the view to discontinuingi ts use in 
new boilers and correcting it in existing ones. The valve he refers 
to is constructed on the suspension principle, and is opened against 
the force of the feed by a spindle attached to it, so that, should the 
valve at any time break away, it drops to its seat and cuts off the 
supply. He found several cases where the connection with the 
spindle had given way unawares, in some instances causing the stop- 
page of the works, and, in one case explosion and loss of life. The 
remedy he suggests is simple and inexpensive—to dispense with 
the suspension feed-stop valve altogether, and regulate the supply 
by controlling the lift of the back pressure valve by a screwed 
spindle placed above it, but entirely disconnected from it. Mr. 
Fletcher notices also a gauge of novel description, which admits of 
the interior of the boiler being seen when in actual work; this is 
accomplished by a glass eye-piece, the boiler being illuminated by 
means ofa light shed through a lense which lights up the whole 
interior of the boiler and shows the surface of the water in ebullition. 

Incrustation may prove a frequent cause of accident, if due pre- 
cautions to prevent it are not taken. Much inconvenience arises in 


some districts in this respect, owing to the nature of the water 
employed ; but the evil may be much lessened by proper attention to 
blowing out, which is far preferable to the use of boiler composi- 
tions where the operation is not confined to one point only at the 
bottom of the boiler. 

With regard to the accidents before noticed, which occurred 


| July, 1861, near Rugby, on the London and North-Western Railway, 


| in the fire-box, and 1,152 square feet in the tubes, of which there 





during the year 1861, Mr. Fletcher observes in his able report, 


already quoted, that from personal examination of several of the 
boilers after the aceidents, and careful consideration of the facts in 
the other cases, he found that due care and periodical inspection, 
with the application, where necessary, of the hydraulic test, would 
have prevented every one of the explosions, and thus that the word 
“accident ” could not be applied to any one of them. No explosion 
had happened to any boiler under the inspection of the Association 
during the whole year (1861), although at its close there were under 
inspection, at 535 factories and other works, 1,454 boilers of every 
variety in mechanical construction. The value and importance of 
this supervision cannot be overrated when it is considered how 
many accidents arise from the want of an occasional careful ex- 
amination, which it is not always possible to expect from the 
attendants in charge, who, in many instances, have shown a 
carelessness highly criminal. Witness the recent explosion at 
Rising Bridge, by which three lives were lost;—here the cause of 
the explosion was clearly corrosion of the plates, which in one part 
were found to be as thin as a sixpence. No one could have swept 
the flues without discovering the corrosion, which had been going 
on for two years. Had the engine-tenter done his duty, he must 
have detected it. 

The locomotive boiler explosion that occurred on the 4th of 


is another of many instances illustrating the necessity of an occa- 
sional careful examination. In this case the barrel of the boiler was 
blown to pieces while the fire-box remained almost uninjured. The 
engine was constructed by Sharp Brothers and Co., and had been 
working about ten years. It had 142 square feet of heating surface 


were 195. It was a six-wheeled single engine with 16in. cylinders, 
22in. stroke, and 7ft. driving wheels, was provided with two safety 
valves 3{in. diameter, set to a pressure of 100 ]b. on the square inch, 
and a Bourdon’s pressure gauge. It ran 196,885 miles between 
October, 1851, and October, 1857, when it was supplied with a new 
set of tubes, and ran 139,485 miles between that date and the period 
of explosion. The barrel of the boiler was composed of jin. plate, 
and the outer shell of the fire-box y;in plate. On examination, 
after the accident, Captain ‘Tyler found that corrosion had 
been actively going on in several parts, particularly along 
two seams of rivets, one on the middle ring and the other 
on the fire-box ring: in some places the metal had been re- 
duced to about 1-16in. in thickness, at which rupture might 
be expected at the ordinary working pressure of the engine 
=1201b. The corrosive action which clearly led to‘the ex- 
plosion must bave set in before the re-tubing in October, 1857, but 
was probably considered undeserving of notice at that time. Cap- 
tain Tyler observes that it is more probable that the reduction to 
about 1-6th of its original thickness which was apparent in the plate 
that failed, had been spread over the nine years and eight months 
that the engine had been at work, and that the plate must have been 
in a condition to require renewal when the new tubes were put in. 
If not, then the plate had been reduced in three years and eight 
months from its original thickness, or nearly, to its then condition ; 
clearly proving the necessity of more frequent inspection. ‘The 
factor of safety originally allowed in that boiler was only 4} instead 
of 6, which, in Captain Tyler's opinion, it ought to have been, in- 
asmuch as the working pressure was 120 |b. and the bursting pres- 
sure 520 1b. per square inch; and the fullworking pressure was main- 
tained while the plates were getting thinner and thinner, until at 
length the boiler exploded in the ordinary performance of its duty. 

It will be a matter of somewhat anxious interest to ascertain the 
number of boilers of from 9ft. to 10ft. Gin. diameter now at work 
in the mining and manufacturing districts. Made originally of gin. 
or ,;in. iron, they are worked, after fifteen or twenty years’ use, at 
pressures of 351b. and 40]b. per square inch, seldom receiving 
thorough inspection by competent men, and generally attended by 
ignorant and poorly paid enginemen, About the middle of April 
last year one of these huge vessels exploded at Priestfield without 
warning, and twenty-eight men were killed and ten more severely 
injured. The boiler was 10ft. Gin. diameter and about 30ft. high, 
made eight or nine years ago of 4in iron, and was considered safe at 
50 1b. pressure, being often worked at 40 lb. A few weeks previously 
a boiler 9ft. diameter, 21ft. 3in. high, made of ,Zin. plates, and 
worked eight years under a pressure of 50 Ib., blew up, killing six 
men. In that case there was little doubt as to the cause of the ex- 
plosion, for there was a vertical internal flue no less than 4ft. 8in. 
diameter, the nearly flat head of which was not stayed at all. A 
few years ago a boiler 36ft. Gin. long, 9ft. lin. diameter, made of 
gin. plates, and which had been worked for eleven years at a pres- 
sure of 40 }b. per square inch, blew up with fearful violence; and 
a little later a boiler 24ft. long and 10ft. diameter, made eighteen 
years before of gin. plates, exploded at Tipton. 

In these explosions, however, there is little, if anything, myste- 
rious. Out of all proportion in size, made of ordinary and some- 
times inferior iron, old, badly tended, and, in the mining districts, 
often exposed to the insidious action of corrosive water, what is to 
be expected in these huge bombshells but ultimate explosion ? 

leturning to more recent catastrophes, note the fearful explosion 
at High Moor Farm, near Alnwick, which resulted in seven deaths 
and as many severe injuries. The boiler appears to have been a 
very old one, and was carried completely through the roof of the 
building, which was knocked into ruins. The boiler was hurled to 
a height of 40ft. over a straw barn, falling in the yard on the other 
side. Then the explosion at tho Midland Ironworks, Masborough, 





by which a number of men were killed. Several boilers of various 
dimensions were fixed in the rolling mill, one of these—nearly the 
largest, was embedded between too smaller ones about 80 yards from 
the entrance gates. They were under a shed covered with sheet 
iron and slate, and supported by wooden and iron beams crossed 
upon iron pillars. Work was proceeding as usual, when, with a tre- 
mendous report, the boiler launched itself forward into the mill, and 
in an instant the whole place was in ruins. The two large boiler 
tubes were forced to the rear of the premises. The supports of the 
roof were broken, solid iron columns 12in. or din. thick snapping 
short off. ‘I'he collapsed tubes and numerous rents in the boiler in- 
dicated a want of the proper supply of water. 

A Great Western passenger engine blew up while steam was 
being raised on it in the Paddington shed, on the morning of 8th 
November last. A North-Western goods-engine exploded on the 5th 
of May previous, and a North-Eastern engine met a like fate at 
Stella Gill, in October, 1861. 

Each of these three last cases could be readily traced to similar 
causes to those mentioned in the case of the Rugby explosion, 
namely, corrosion of the plates—and it is by no means unusual for 
locomotive boilers to fail in this way. It is a noticeable fact that 
these explosions are common only to certain lines of railways, while 
others are exempt from them. The question, how this is to be 
accounted for, very naturally suggests itself, and finds a solution in 
the fact that, on the Eastern Counties, South-Kastern, Lancashire 
and Yorkshire, Caledonian, Edinburgh and Glasgow, and some 
other lines on which boiler explosions are unknown, the hydraulic 
test has, for some time, been employed for ascertaining the sound- 
ness of boilers; hence it bappens that boilers do not blow up on 
these lines; whereas, on the Great Western, London and North- 
Western, Great Northern, Midland, North-Eastern, and some other 
great lines, where this test is not adopted, such disasters are 
becoming somewhat common. The objection raised by experienced 
locomotive engineers to the hydraulic test is that it is likely to in- 
jure the boiler. Injury would, doubtless, result if a boiler were once 
strained beyond the limit of elasticity of, the iron. But a boiler, the 
bursting pressure of which was, as it ought to be, 600 lb. per square 
inch, could not be injured by a temporary water pressure 
of 250 lb At the same time, to ascertain the actual 
strength of a boiler, it must be burst open experimentally; and, 
therefore, the boiler, supposed to be capable of bearing 600 Ib. 
pressure before giving way, might really have a strength only equal 
to 300 Ib., in which case a test pressure of 250 lb., although it might 
not actually rupture the boiler, would undoubtedly injure it, and 
thus hasten the explosion, which, even without the test, would have 
been likely, sooner or later, to have taken place. Notwithstanding, 








therefore, that the hydraulic test, is extensively and successfully 
used, there may be reason, in some cases, for hesitation in adopting 
it. And yet, again, there need be no grounds for apprehension on 
this point, for—to follow the sound arguments and practical sugges- 
tions advaueed by the able writer of a recent article in Tus Enar- 
NEER—it is well known that iron is only injured by injuring its 
elasticity, and its elasticity is injured only when it shows, after 
being strained, permanent elongation of the fibres, and this may be 
produced by a strain somewhere between one-third and one-half its 
breaking strength. Thus, a boiler, the bursting strength of which 
was 800 Ib., would be found to have had its diameter slightly but per- 
manently increased under a strain of 460 Ib.; under a strain of 
250 Ib. the boiler would remain safe under a steam pressure of 
150 1b. per square inch. But why not adopt the practice of measuring 
the diameter of boilers under successive increments of strain? Take 
the exact diameter of the largest ring of a boiler charged with 
cold water to a pressure of 100 Ib.; measure it again, with the 
pressure increased successively to 150 Ib., 200 Ib., 2501b., and so 
on. Then ease off the pressure, and note to what extent the 
iron has been permanently stretched. If at 100 lb. pressure, or when 
free from strain, the diameter is exactly what it was before the test, 
the boiler is safe with any ordinary load on the safety valves. If 
permanently enlarged to any considerable extent, the boiler needs 
immediate strengthening. he bridges, before being opened for 
traffic, are loaded with the greatest weight that can ever come upon 
them, the deflection of the arches or girders is carefully noted, the 
emount of permanent set—if any—ascertained, and their safety is 
inferred not so much from the fact that they have survived the or- 
deal, but from the amount and character of their deflections. Every 
chain cable received into the Royal Navy is tested, and the action 
and effects of the test strain are exactly analogous to those of the 
hydraulic test for boilers. In France all wrought iron boilers are 
required by law to be tested up to three times their working pressure 
by the hydraulic pump, and cast iron boilers up to five times. Soin 
America, all Government boilers must bear a hydraulic pressure two- 
thirds greater than that at which they are intended to work. 

Wrought iron—following the same writer—it is true, elongates but 
from the g4oth to the sghth of its own length before the limit of elas- 
ticity is reached, and at this rate a boiler 12ft. 6in. in cir- 
cumference would be enlarged only from ,';th to ¢sth of an inch 
in diameter; but with even much less than this small alteration, the 
difference should be readily observable and measurable, with a thin 
steel wire placed around the boiler, and with its ends lapping overeach 
other, the extension of the circumference of the boiler by from sin. 
to jin. would be very readily seen. That the test by the force pump 
must be a useful one, it requires but little consideration to perceive; it 
may be safely, cheaply, and expeditiously applied ; and there is no 
fear of the boiler bursting from weakness, original or produced, so 
long as careful measurement—-both before and after the test—dis- 
closes no permanent distension. 

In most instances of steam boiler explosion but little difficulty 
exists in determining the immediate cause, although cases do occur 
in which no sufficient reason can be assigned. But there is a ques- 
tion underlying this which has, as yet, received no determinate 
solution at the hands of those whose disquisitions on the subject 
entitle them to be considered authorities. To what cause shall be 
attributed the violence attending a boiler explosion? To what 
agency shall be ascribed the partial demolition of a bridge by huge 
fragments of an exploded locomotive, as in the Rugby accident ? 
How account for the flight of a boiler 40ft. over a straw barn, as at 
High Moor Farm? or the snapping asunder of Id4in. solid cast iron 
columns by a huge boiler launching itself forwards into a rolling mill 
many yards from its bed, as at the Midland Ironworks ? Granted that 
the cause of explosion is correctly traced to the groove which, in the 
Rugby case, had been gradually eaten into one side of the middle ring 
of plates in the barrel of the boiler. The explosion of the boiler, thus 
weakened, would appear inevitable; and yet, an accident of fre- 
quent occurrence to steam boilers is the mere rupture of corroded or 
otherwise weakened plates, or whole seams of rivets, but which 
accidents are generally harmless. But, then, they take place gene- 
rally in the lower plates or seams of the boiler, well under water. If, 
in some cases, the local weakness of a plate produces an explosion, 
why not in all or nearly all, the general circumstances being the 
same? On the other hand, why should the rupture of any seam or 
plate produce a violent explosion at all? It is certain that the pres- 
sure of a jack screw within the boiler, pushing outwardly with the 
same force as the steam, would produce no explosion. It is equally 
certain that hydrostati |; :+sure, to the same extent, would merely 
open the plate aud ai. the water quietly to escape. Likewise, a 
boiler full of cnly, whether of 100 lb, or 500 1b. pressure per 
square inch,e “d never produce the wreck and ruin attendant on 
all violent explosions; there is not sufficient power in 150 cubic feet 
of high-pressure steam to account for these dire effects. Such a 
quantity of dry steam would, probably, have escaped harmlessly 
into the air before it could have imparted momentum to the heavy 
masses actually projected to considerable distances—there could be 
no exhibition of that terrible energy which characterises a true 
boiler explosion. The cause, then, of explosions is to be sought in 
some circumstance beyond the mere pressure of steam, the effect of 
which would rather be comparatively harmless rupture.* 

But perhaps no man of the present day has done more towards 

determining this question than Zerah Colburn. In a treatise, 
in which the subject is carefully investigated, he has elabo- 
rated Mr. Clark’s idea, and has clearly and consistently dis- 
vosed of all the arguments upon which were based the favourite 
Reostaens of superheated steam, electricity, explosive gases, 
spheroidal water, over pressure, and water freed from air, 
and has successfully established, upon perfectly tenable evidence, 
the indisputable fact that the violent explosion of steam boilers is 
mainly due to the combined percussion of the steam and water 
leaping up on the sudden removal of the steam previously resting 
on the surface of the water. we 

Taking, then, the views expressed by Mr. Colburn, it is to be ob- 
served, with regard to overheating, that although it is possible a 
boiler may be exploded by the formation of a great quantity of steam 
from water thrown upon red hot plates, overheating cannot be as- 
sumed to be the general cause of explosions. Cases have occurred 
where a moment previously the gauges indicated an ample 
supply of water. In these, as well as in cases where thero has 
been no positive evidence as to the amount of water in the boiler, 
the furnace plates have been found without any appearance of 
having been burnt. But assuming that water were suddenly 
thrown upon overheated plates, it is doubtful if the quantity of 
steam disengaged would be sufficient to increase greatly the pressure 
already within the boiler. In ‘Tae Enoreenr of April, 3rd, 1857, it is 
stated in a letter that an empty boiler, 25ft. long, 6ft. diameter, and 
with the safety valve loaded to 60 lb. per square inch, was made red 
hot. While in this state the feed was suddenly let on, and the 
boiler filled up. The experimenters were surprised at the result, 
which was simply a sudden contraction of the overheated iron, 
which caused the water to pour out in streams at every seam and 
rivet as far up as the fire mark extended. A consideration of some 
of the phenomena of heat leads to the conclusion that a red hot 
boiler may be as safely filled with cold water as a hot railway tyre 
may be quenched in a cistern, The metallic plates of a steam boiler 
are not capable of containing sufficient heat to change a very large 
quantity of water into steam. The total quantity of heat which 
would raise the temperature of one cwt. of iron through 1 deg., 
would, according to the best authorities, impart the same additional 
temperature to 12} Ib. only of water, and the quantity of heat 
which would raise the temperature of 1 cwt. of copper through 
1 deg., would raise that of 10% Ib. only of water to the same 
extent. That overheating is not the sole cause of an explosion is 
clear, although it may lead to a rupture by weakening the plates. 





* Mr. D. K. Clark, in a letter to the 
1860 (which the author read), suggested d steam 
and water as being the cause of violent explosions. Mr. Colburn's views 
were originally published in Tue Engineer of September and October, 
1869, and subsequently, in a plete form, in March, 1860. 
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» Witlerespect to the spheroidal state of water when thrown upon heated 
plates,,fiis observed that if ebullition were delayed until after a con- 
sideratfequantity of water had been admitted, the heat of the plates 
would beso far abgorbed in an equal or greater weight of water, that 
no explosion of the-latter into steam could cecur, thus rendering the 
spheroidal condition of water, under these circumstances, rather an 
argument against, than in favour of, the probability of explosion. 

Many engineers hold that the presence of highly superheated 
steam within a boiler is sufficient to account for the most violent 
explosions, but neither by experiment nor by calculation has it ever 
been proved that such a result could arise from such a cause. It 
was the theory of Jacob Verkins (who heated steam out of contact 
with water to very high temperatures) that steam, being similarly 
superheated when the water in a boiler was low, the subsequent 
agitation of the water from any cause instantly produced a large addi- 
tional quantity of steam, sufficient to cause an explosion. Another 
writer on the subject has assumed that ordinary steam, superheated 
to about 435 deg., would instantly convert water thrown amoung it 
into steam of a pressure of 360 1b, per square inch. But the fact must 
have been overlooked that 75 cubic feet of 140]b. steam weigh but 
26 Ib., and that at ordinary temperatures the specific heat of steam 
is less than one-third that of water. Therefore, supposing the steam 
of a locomotive boiler superheated even to 350 deg. above the tem- 
perature due to its pressure, all the heat contained in 26 Ib, of such 
steam could not generate much more than 3 lb. of additional steam, 
which would not raise the pressure at 110 1b. to more than 160 1b. 
to the square inch. Lence it is apparent that the conversion of 
water into steam, by being thrown up in a divided state, into highly 
superheated steam, is not sufficient of itself to account for any boiler 
explosion. 

The electrical hypothesis was probably built upon the fact that 
electrical properties are sometimes developed by the discharge of 
steam into the air. But it would be impossible for electricity—if it 
were generated by ebullition or in confined steam—to collect within 
a boiler which is in direct communication with the earth. Professor 
Faraday’s examination of Armstrovg’s hydro-electric engine, which 
produced electricity by the discharge of steam through a series of 
nozzles bushed with box-wood, afforded no evidence of electricity 
within the boiler, which was perfectly insulated. But he found that 
by using spring water instead of distilled water, as used by Arin- 
strong, and by using other than box-wood nozzles at the points of 
discharge, no electricity whatever was obtained ; and, further, that 
on discharging compressed air through box-wood nozzles the same 
results were obtained as from steam discharged under similar cir- 
cumstances. If, as it has been argued, the boiler should become 
insulated by an internal coating of boiler scale, it would be necessary 
that the scale should completely cover every atom of the internal 
surfaces of not only the boiler but its fittings also, But, perhaps, 
the best answer to the whole question is to be found in the fact that 
water may be boiled in a perfect Leyden arrangement, without the 
slightest development of electricity. 

The decomposition of water by heat on a large scale, for the pur- 
pose of applying its elementary gases separately, has generally in 
attended with very unsatisfactory results. But this has not prevented 
the propagation of the fallacy that, under certain conditions, all the 
steam in a boiler is decomposed and the liberated hydrogen violently 
exploded, This question was fully discussed by the author ina 
paper on superheated steam, in April, 1861, in which are included 
the elaborate reports of Dr. ‘Taylor and Professor Brande, whom the 
patentees of a superheating apparatus lad consulted ; tikewise that 
of Professor Faraday, who had been instructed by the Board of 
‘Trade to report upon the safety of the same apparatus. The ques- 
tion arose from the steam being superheated in pipes passing 
through the boiler furnace, in which case it was contended by some 
that the steam would become decomposed, and a violent explosion 
result. That steam is decomposed by being passed over red hot iron 
is correct; but the iron absorbs and retains all the disengaged 
oxygen, and with the iron once oxidised decomposition ceases. 
And, further, hydrogen is not explosive, but simply combustible ; 
and if even liberated, as suggested, its combustibility would not be 
manifested amid the enormous quautity of aqueous vapour liberated 
with and condensed around it. ‘There is, therefore, no support 
whatever to the explanation of boiler explosions by the decomposi- 
tion of steam. 

An over pressure is a pressure which exceeds the safe working 
pressure, and it may be generated either gradually or momentarily 
m a boiler; and, strictly speaking, there must always be over pres- 
sure whenever a boiler is burst. When, however, an explosion is 
said to have occurred from over pressure, it is generally understood 
that the pressure has been allowed to increase gradually up to the 
limit of the strength of the boiler, and if this has been calculated to 
correspond to @ pressure of, say, 700 1b. per square inch, the actual 
pressure at the moment of explosion is accordingly assumed at that 
amount. Boilers may perhaps be generally capable of withstanding 
nearly their full calculated bursting pressures. But there are nume- 
rous instances of the quiet rupture of steam boilers under ordinary 
working pressures, so that even a violent explosion does not abso- 
lutely prove that the pressure under which it occurred was anything 
like the calculated bursting pressure of the boiler. Suppose the 
bursting pressure to be 7581b. per square inch, steam might be 
raised to that point and burst the boiler. But it is very improbable 
that anything like a pressure of 758 Ib. ever accumulates in a 
boiler intended to work at 1001b. or 125 Ib. per square inch. If 
boilers burst only from over pressure, they would of course give 
out first in the weakest part—say, along a seam of rivets. But after 
that seam had opened, the relief of pressure would be so instan- 
taneous that, without subsequent percussive action, the rupture 
could hardly extend itself through solid plates of twice, or even 
ten times, the strength of the part which first gave way. 

Repeating the original question: To what cause shall be attri- 
buted the violence attending a boiler explosion? Mr. Colburn, who 
has demolished the superficial theories of those who prefer mystery— 
or, at the least, obscure explanations, to circumstantial investigation, 
has not left the question there, but has raised upon no insecure 
foundation a theory well supported by science, and which effectually 
meets the proposition. Ilis reasoning is conclusive. In all boiler 
explosions the pressure of steam is instantaneously liberated from 
the surface of the hot water present. If the boiler be at work ata 
pressure of 45 1b., this water must be at a temperature of about 
290 degs. It is presumed to be sufficiently well-known that 
fresh water cannot for an instant be maintained at a temperature 
much greater than 212 degs. under the ordinary atmospheric 
pressure. It may be true that, with great care and delicate 
apparatus, water may be heated to a little above shis point 
without boiling, but, upon the least agitation, a portion will 
instantly flash into steam, and the temperature of the water will fall 
to 212 deg. For all practical purposes a body of fresh water cannot 
be kept a moment in the open air at a temperature above 212 deg., 
while, if the pressure upon it be liberated when it is heated to, say, 
290 deg., a most violent disengagement of steam and projection Of 
water along with it must inevitably take place. The force with 
which disengaging steam must carry water before it and along 
with it, must exceed any known force of the waves of the sea, 
notwithstanding that the waves occasionally beat down some of the 
strongest constructions of man. 

High-pressure steam rushes into the air with a velocity of from 
1,500it. to 2,000ft. per second—a fact not only demonstrable from 
natural principles, but proved by the exhaustion within the fiftieth 
part of a single second of a cylinder full of steam in locomotives 
running at high speeds. The force with which it must hurl masses 
of water on all sides, like the fragments of an exploding shell, may 
be conjectured from this fact; und it is well known that, when 
moving with great velocity, a mass of water will strike with nearly 
the force of an equal weight of iron. For in firing a bullet froma 
gun down upon a surface of water—the concussion being necessarily 
identical with that which would result if the water were made to 
strike at the same velocity upon a stationary bullet—the bullet is 
flattened. 

Inasmuch, then, #3 all boilers are constantly liable to rupture 
from original upsoundness of the irop, bad rivetting, corrosion 





by bad water, or by the somewhat mysterious action of “ fur- 
rowing,” what is to be expected when, the steam pressure being thus 
suddenly liberated through a rent of moderate dimensions, 30, 40, or 
even 60 tons of heated water are waiting below to burst partly into 
steam ? 

It is clear, then, that there is always more or less danger in work- 
ing boilers which are made to contain a great quantity of water. 
Safety lies in the use of numerous small water spaces, as in the 
duplicate retort boiler, the water tube boiler, &c. In the latter class 
of boilers one or more tubes, where they happen to have been origi- 
ually unsound, will now and then burst open, but so limited is the 
quantity of explosive water (as it may justly be termed when highly 
heated), that nothing like a violent explosion, disturbing the boiler 
as a whole, ever takes place in such cases. 

According to Mr. Colburn, the distinct 2nd consecutive operations 
into which a boiler explosion, although practically instantaneous, 
may eae be resolved, are, therefore :— y 

1. The rupture, under hardly, if any more than, the ordinary 
working pressure of a defective portion of the shell of the boiler—a 
portion not much, if at all, below the water line. 

2. The escape of the free steam from the steam chamber, and the 
consequent removal of a considerable part of the pressure upon 
the water, before its contained heat can overcome its inertia and per- 
mit the disengagement of additional steam. 

8. The projection of steam, combined as it necessarily must be 
with the water, with great velocity, and through a greater or less 
space upon the upper sides of the shell of the boiler, which is thus 
forced completely open, and perhaps broken in pieces. 

4. The subsequent disengagement of a large quantity of steam 
from the heated water now no longer confined within the boiler, and 
the consequent projection of the already separated parts of the boiler 
to a greater or less distance. 

Master minds have dealt so comprehensively with the subject of 
steam boiler explosions, and it has been so well ventilated of late, 
that it is well nigh exhausted, and little, if any room, left for fur- 
ther comment. ‘The present paper has no pretensious to originality. 
Taking advantage of opportunity, it simply proposes to separate falla- 
cies from correct principles, and seeks to disseminate such opinions 
as are reconcileable with reason and supported by known facts. It 
was undertaken at a short notice, and draws largely upon Mr. 
Colburn’s able exposition. An important conclusion, however, is 
clearly deducible, viz., that the general adoption of frequent and 
careful examinations, such as are made by the Manchester Boiler 
Association, together with the occasional application of the hydrau- 
lic test, would combine to effect a very considerable reduction in the 
number of fatal explosions, if it did not, indeed, wholly prevent 
them. Unless this course is adopted the category of misfortune will 
go on swelling its dark pages until authority shall step in and, over- 
riding obliquity, compel] that which moral obligation ought to insure. 





Acuminium Bronze.—In the supplementary number to vol. xxiv. 
of the Philosophical Magazine, just published, we find a remarkable 
article by Lieutenant-Colonel A. Strange, F.R.A.S., on the proper- 
ties and present value of aluminium bronze, an alloy consisting of 


ten parts of aluminium and ninety of copper. Its tensile strength. 


is stated at 73,185 lb. per square inch, being more than double the 
breaking strain of gun metal, and 1,185 lb. more than the average 
tenacity of cast steel. Its resistance to compression is 132,416 ]b. 
to the square inch; that of cast iron being 115,542]b. As to 
malleability, this alloy may be drawn out under the hammer 
almost to a needle point at a red heat. Its rigidity is about 
three times that of gun metal, and forty-four times that of 
brass; it is less affected by change of temperature than either 
of the latter; it may be cast with extraordinary facility into any 
shape; it does not clog the file, and yields fine elastic shavings 
on the lathe. It tarnishes much less readily in the air than any 
other metal or alloy used for astronomical instruments, and will 
receive the finest graduation possible. It is extremely elastic, can 
be rolled into sheet metal, or also hammered and drawn, and seems 
admirably adapted for the tubular parts of astronomical instruments, 
Its specific gravity is 7-689, nearly the same as wrought iron. To 
make this alloy, extremely pure copper should be used; the best is 
copper deposited by electricity: but, since that kind is very expen- 
sive, the next bestis copper from Lake Superior, which makes an 
alloy of excellent quality. The ordinary coppers of commerce 
generally fail, owing, it is said, chiefly to the presence of iron, which 
appears to be specially prejudicial. Another precaution is to remelt 
the alloy two or three times. The first melting, in the proportions 
above stated, produces an alloy of extreme brittleness; but each 
successive melting, up to a certain point determined by the working, 
and particularly the forging properties of the metal, improves its 
tenacity and strength. ‘I'he present price of Euglish made 10 per 
cent. aluminium bronze is 6s. 6d. per lb., or four or five times the 
price of gun metal; but as a much smaller quantity of the new 
alloy would give the same strength, the cost of ordnance made of 
it would not be very considerably increased.—Galignani’s Mes- 
senger. 

Tus Coouxe or tHe Earru.—lIt is a generally received belief 
among geologists that the centre of the earth is occupied by incan- 





IRON-CLAD SHIPS AND HEAVY ORDNANCE. 


Tue following article, written by Alexander L. Holley, Esq., a well 
known American engineer, appears in the last number of the Atlantic 
Monthly :— 

The new system of naval warfare which characterises the age was 
proposed by John Stevens of Hoboken during the war of 1812, re- 
commended by Paixhans in 1821, made the subject of official and 
private experiment here and in Europe during the last ten years 
especially, subjected to practical test at Kinburn in 1855, recognised 
then by France and Euglandin the commencement of iron-clad fleets, 
first practised by the United States Government in the capture of 
Fort Henry, and at last established and inaugurated not only in fact 
but in the principle and direction of progress, by the memorable action 
of the 9th of March, 1862, in the destruction of the wooden sailing 
frigates Cumberland and Congress by the steam ram Merrimack, and 
the final discomfiture of that powerful and heavily armed victor by 
the turreted, iron, two gun Monitor. 

The consideration of iron-clad vessels involves that of armour, 
ordnance, projectiles, and naval architecture. 


ARMOUR. 

Material—In 1861, the British iron-plate committee fired with 
68-pounders at many varieties of iron, cast steel and puddled steel 
plates, and combinations of hard and soft metals. ‘The steel was tou 
brittle, and crumbled, and the targets were injured in proportion to 
their hardness. An obvious conclusion from all subsequent firing 
at thick iron plates was, that, to avoid cracking on the one hand, 
and punching on the other, wrought-iron armour should resemble 
copper more than steel, except that it should be elastic, although not 
necessarily of the highest tensile strength. Copper, however, proved 
much too soft. The experiments of Mr. E. A. Stevens of Hoboken, 
with thick plates, confirm this conclusion. But for laminated armour 
(several thicknesses of thin plates), harder and stronger iron offers 
greater resistance to shot, and steel crumbles less than when it is 
thicker. The value of hard surfaces on inclined armour will be 
alluded to. 

Solid and Laminated Armour compared. Backing.—European 
experimenters set out upon the principle that the resistance of plates 
is nearly as the square of their thickness,—for example, that two 
2in. plates are but half as strong as one 4in. plate: and the English 
at least, have never subjected it to more than one valuable test. 
During the last year a in. target, composed of jin. boiler plates, 
with a lJin. plate in front, and held together by alternate rivets and 
screws sin. apart, was completely punched; and a 10in. target, 
similarly constructed, was greatly bulged and broken at the back by 
the 68-pounder (8in.) smooth bore especially, and the 100-pounder 
rifle at 200 yards,—guns that do not greatly injure the best solid 
4iin. plates at the same range. On the contrary, a 124-pounder 
(10in.) round shot, having about the same penetrating power, as 
calculated by the ordinary rule, fired by Mr. Stevens in 1854, but 
slightly indented, and did not break atthe back, a 6{in. target similarly 
composed. All the experiments of Mr. Stevens go to show the 
superiority of laminated armour. Within a few months, official 
American experiments have confirmed this theory, although the 
practice in the construction of ships is divided. The Roanoke’s 
plates are solid; those of the Monitor class are laminated. Solid 
plates, generally 4}in. thick and backed by 18in. of teak, are 
exclusively used in Europe. Now the resistance of plates to punch - 
ing ina machine is directly as the sheared area, that is to say, as 
the depth and the diameter of the hole. But, the argument is, in 
this case, and in the case of laminated armour, the hole is cylindri- 
cal, while in the case of a thick armour plate it is conical—.about 
the size of the shot, in front, and very much larger in the rear,—so 
that the sheared or fractured area is much greater. Again, forged 
plates, although made with innumerable welds from scrap which 
cannot be homogeneous, are, as compared with rolled plates made 
with few welds from equally good material, notoriously stronger, 
because the laminw composing the latter are not thoroughly welded 
to each other, and they are therefore a series of thin plates. On the 


| whole, the facts are not complete enough to warrant a conclusion. 


It is probable that the heavy English machinery produces better 
worked thick plates than have been tested in America, and_ that 


| American iron, which is well worked in the thin plate used for 


| there was no wooden backing behind the armour. 


laminated armour, is better than English iron ; while the compara- 
tively high velocities of shot used in England are more trying to 
thin plates, and the comparatively heavy shot in America prove most 
destructive to solid plates. So that there is as yet no common 
ground of comparison. The cost of laminated armour is less than 
half that of solid plates. Thin plates, breaking joints, and bolted to 
or through the backing, form a continuous girder and add vastly to 


| the streugth of a vessel, while solid blocks add no such strength, but 


In the experiments mentioned 
It is hardly 
possible,-—in fact, it is nowhere urged,—that elastic wooden backing 


are a source of strain and weakness. 


| prevents injury to the armourin any considerable degree. Indeed, 


the English experiments of 1861 prove thata rigid backing of 
masonry—in other words, more armour—increases the endurance of 
the plates struck. Elastic backing, however, deadens the blow upon 


| the structure behind it, and catches the iron splinters ; it is, therefore, 


descent fluid matter, which is gradually but constantly losing its | 


heat. Adopting this theory, which rests on mere conjecture, Pro- 


fessor William Thomson, in a paper published in the Transactions | 
of the Royal Society of Edinburgh, endeavours to fix the date of the | 


first consolidation of the globe, supposed to have been one in a state 
of perfect liquefaction. It is estimated that the temperature increases 
as we descend towards the centre of the earth, at the average rate of 
one degree of Fah. per 50 British feet, or 105 degrees per mile. 
Our author admits the temperature of melting rock to be 7,000 deg.; 
supposing, therefore, the surface of the earth to have been in a 


indispensible in ships 

Vertical and Inclined Armour.—In England, in 1860, a target 
composed of 4}in. plates backed with wood and set at 38 deg. from 
the horizon was injured about one half as much by round 68-pounder 
shot as vertical plates of the same thickness would have been. In 
1861, a 3lin. plate at 45 deg. was more injured by elongated 
100-pounder shot than a 4jin. vertical plate, both plates having the 
same backing and the weights of iron being equal for the same 


| vertical height. When set at practicable angles, inclined armour does 
| not glance flat fronted projectiles. Its greater cost, and especially 


fluid state, its consolidation, he thinks, cannot have taken place less | 


than 20,000,000 years ago, since we should otherwise have more 
underground heat than we actually have; nor morethan 400,000,000 
years ago, because in that case we should have much less. This, it 
must be allowed, is rather a wide range, and is a curious instance 
of the strange results which calculation affords when applied toa 
gratuitous hypothesis. Compared with the earth’s radius, which is 
3,958 miles, the depths to which we have been able to penetrate are 
utterly insignificant, and can afford no reliable data whatever ; 
the more so as, by Professor Thomson’s own admission, the rate 
of increase of temperature decreases progressively. Our author, 
moreover, in the course of his arguments, meets with difficulties the 
importance of which does not seem to have escaped him, since he 
endeavours to remove them by some rather doubtful assertions. 
To those, for instance, who would object to the supposition that any 
natural action could possibly produce at one instant, and maintain 
for ever after, a 7,000 deg. lowering of the surface temperature of the 
earth, he replies:—“I answer by saying, what I think cannot be 
denied, that a large mass of rock exposed freely to our air and sky 
will, after it once becomes crusted over, present in afew hours, or a 
few days, or at the most a few weeks, a surface so cool that it can be 
walked over with impunity.” Now we do confess ourselves very 
much inclined to deny sucha proposition. What kind of mass does 
our author mean? Is itasmall mass? then he need but visit a 
gun foundry, where he will find pieces of ordnance still hot though 
cast several days before. Oris it alarge mass, like a mountain ? 
‘Lhe nearest approach to it would be lava, which remains hot for 
weeks after the eruption, and for any larger massthere isno evidence 
either in existence or possible. But the immense difficulty of the 
subject may be inferred from the fact, that Professor Thomson 
himself further down makes an admission which is fatal to his own 
view, viz., that “if at any time the earth were in the condition of 
a thin solid shell of, suppose 50ft.or 100ft. thick of granite, enclosing 
acontinuous melted mass of 20 per cent. less specific gravity in its 
upper parts, where the pressure is small, this condition cannot have 
lasted many minutes, since the rigidity of a solid shell of superficial 
extent so vast in comparison with its thickness must be as nothing, 
and the slightest disturbance would cause some part to bend down, 


crack, and allow the liquid to run out over the solid.” What, then, 
we may ask, becomes of the liquid theory altogether ?—Galignani’s 
Messenger. 


the waste of room it occasions in a ship, are practically considered 
in England to be fatal objections. ‘Lhe result of Mr. Stevens’ 


| experiments is, substantially, that a given thickness of iron, 





measured on the line of fire, offers about equal resistance to shot, 
whether it is vertical or inclined. Flat-fronted or punch shot will 
be glanced by armour set at about 12 deg. from the horizon. A 
hard surface on the armour increases this effect; and to this end, 
experiments with Franklinite are in progress. The inconvenience 
of inclined armour, especially in sea-going vessels, although its 
weight is better situated than that of vertical armour, is likely to 
limit its use generally. 

Fastening Armour.—A series of thin plates not only strengthen 
the whole vessel, but fasten each other. All methods of giving 
continuity to thick plates, such as tonguing and grooving, besides 
being very costly, have proved too weak to stand shot, and are 
generally abandoned. The fastenings must therefore be stronger, as 
each plate depends solely on its own; and the resistance of plates 
must be decreased, either by more or larger bolt-holes. The 
working of the thick plates of the European vessels Warrior and 
La Gloire, ina sea-way, is an acknowledged defect. There 
are various practicable plans of fastening bolts to the backs 
of plates, and of holding plates between angle-irons, to avoid 
boring them through. It is believed that plates will ultimately 
be welded. 3oiler joints have been welded rapidly and 
uniformly by means of light furnaces moving along the joint, blow- 
ing a jet of flame upon it, and closely followed by hammers to 
close it up. ‘Lhe surfaces do not oxidise when enveloped in flame, 
and the weld is likely to be as strong as the solid plate. Large 
plates prove stronger than small plates of equally good material. 
English 4jin. armour plates are generally 3}{t. wide and 12ft. to 
24ft. long. American 4}in. plates are from 2it. to Sft. wide, and 
rarely exceed 12ft. in length. Armour composed of light bars, 
like that of the Galena, is very defective, as each bar, deriving little 
strength from those adjacent, offers only the resistance of its own 
small section. The cheapness of such armour, however, and the 
facility with which it can be attached, may compensate for the 
greater amount required, when weight is not objectionable. The 
l4in. and 10in. targets, constructed without backing, on this princi- 
ple, and tested in England in 1859 and 1860, were little damaged by 
68-pounders and 100-pounders. ’ 

The necessary thickness of armour is simply a question of powder 
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and will be further referred to under the heads of Ordnance and Naval 
rchitecture. 
ORDNANCE AND PROJECTILES. 

Condition of Greatest Effect—It is a well settled rule, that the 
penetration of projectiles is proportionate directly to their weight 
and diameter,* and to the square of their velocity. For example, 
the 10jin. Armstrong 150-pound shot, thrown by 50 pound of 
powder at 1,770ft. per second, has nearly twice the destructive effect 
upon striking, and four times as much upon passing its whole 
diameter through armour, as the 15in. 425-pound shot driven by the 
same powder at 800ft. The American theory is, that very heavy 
shot, at necessarily low velocities, with a given strain on the gun, 
will do more damage by racking and straining the whole structure 
than lighter and faster shot which merely penetrate. This is not 
yet sufficiently tested. The late remarkable experiments in England 
—firing 130-pound and 150-pound Whitworth steel shells, holding 
3 pounds to 5 pounds of powder, from a 7in. Armstrong gun, with 
23 pounds to 27 pounds of powder, though the Warrior target, and 
bursting them in and beyond the backing—certainly show that 
large calibres are not indispensable in fighting iron-clads. <A 
destructive blow requires a heavy charge of powder; which brings 
us to 

The Strain and Structure of Guns and Cartridges.—The problem 
is, Ist, to construct a gun which will stand the heaviest charge; 
2nd, to reduce the strain on the gun without reducing the velocity 
of the shot. It is probable that powder gas, from the excessive 
suddenness of its generation, exerts a percussive as well as statical 
pressure, thus requiring great elasticity and a certain Cegree of 
hardness in the gun metal, as well as high tensile strength. Cast- 
ironand bronzeareobviously inadequate. Solid wrought-iron forgings 
are not all that could be desired in respect of elasticity and hardness, 
but their chief defect is want of homogeneity, due to the crude pro- 
cess of puddling, and to their numerous and indispensable welds. 
Low cast-steel, besides being elastic, hard, tenacious, and homogen- 
eous, has the crowning advantage of being produced in large masses 
without flaw or weld. Krupp, of Prussia, casts ingots of above 
20 tons’ weight, and has forged a cast steel cannon of 9in. bore. One 
of these ingots, in the Great Exhibition, measured 44in. in diameter, 
and was uniform and fine grained throughout. His great success 
is chiefly due to the use of manganesian iron (which, however, is 
inferior to the Franklinite of New Jersey, because it contains no 
zinc), and to skill in heating the metal, and to the use of heavy 
hammers. His heaviest hammer weighs 40 tons, falls 12ft., and 
strikes a blow which does not draw the surface like a light hammer, 
but compresses the whole mass to the core. Krupp is now intro- 
ducing the Bessemer process for producing ingots of any size at 
about the cost of wrought-iron. ‘These and other makes of low 
steel have endured extraordinary tests in the form of small guns and 
other structures subject to concussion and strain; and both the 
theory and all the evidence that we have promise its superiority for 
gun metal. But another element of resistance is required in guns 
with thick walls. The explosion of the powder is so instantaneous 
that the exterior parts of the metal do not have time to act before 
the inner parts are strained beyond endurance. In order to bring 
all parts of a great mass of metal into simultaneous tension, Blakely 
and others have hooped an inner tube with rings having a succes- 
sively higher initial tension, The inner tube is therefore under 
compression, and the outer ring under a considerable tension, when 
the gun is at rest, but all parts are strained simultaneously and alike 
when the gun is under pressure. The Parrot and Whitworth 
cannon are constructed on this principle, and there has been some 
practice in winding tubes with square steel wire to secure the most 
uniform gradation of tension at the least cost. There is some diffi- 
culty as yet in fastening the wire and giving the gun proper longi- 
tudinal strength. Mr. Wiard, of New York, makes an ingenious 
argument to show that large cannon burst from the expansion of 
the inner part of the gun by the heat of frequent successive explo- 
sions. In this he is sustained to some extent by Mr. Mallet of 
Dublin. The greater the enlargement of the inner layer of metal 
the less valuable is the above principle of initial tension. In fact, 
placing the inner part of the gun in initial tension and the outer 
part in compression, would better resist the effect of internal heat. 
But Mr. Wiard believes that the longitudinal expansion of the inner 
stratum of the gun is the principal source of strain. A gun made of 
annular tubes meets this part of the difficulty; for if the inner tube 
is excessively heated, it can elongate and slip a little within those 
surrounding it, without disturbing them. In fact, the inner tube of 
the Armstrong gun is sometimes turned within the others by the 
inertia of the rifled projectile. On the whole, then, hooping an inner 
steel tube with successively tighter steel rings, or what is better, 
tubes, is the probable direction of improvement in heavy ordnance, 
An inner tube of iron, cast hollow on Rodman’s plan, so as to avoid 
an inherent rupturing strain, and hooped with low steel without 
welds, would be cheaper and very strong. An obvious conclusion 
is, that perfect elasticity in the metal would successfully meet all the 
foregoing causes of rupture. 

In America, where guns made entirely of cast-iron, and 
undoubtedly the best in the world for horizontal shell firing, are 
persisted in, though hardly adequate to the heavy charges demanded 
by iron clad warfare, the necessity of decreasing the strain on the 
gun without greatly reducing the velocity of the shot has become 
imperative. It would bs impossible even to recapitulate the conflict- 
ing arguments of the experts on this subject, within the limits of 
this paper. It does appear from recent experiments, however, that 
this result can be accomplished by compressing the powder, so that 
we will suppose it burns slowly and overcomes the inertia of the 
shot before the whole mass is ignited, and also by leaving an air- 
space around the cartridge, into which the gases probably expand 
while the inertia of the shot is being overcome, thus avoiding the 
excessive blow upon the walls of the gun during the first instant of 
the explosion. Whatever the cause may be, the result is of the 
highest importance, not only as to cast-iron guns, but as to all 
ordnance, and warrants the most earnest and thorough investigation. 
The principles of the Armstrong gun differ in some degree from all 
those mentioned, and will be better referred to under the head of 

Heavy Ordnance Described.—The Armstrong gun is thus fabri- 
cated. A long bar of iron, say 3in. by 4in. in section, is wound 
into a close coil about 2ft. long and of the required diameter,—say 
18in. This is set upon end at a welding heat under a steam hammer 
and “upset” into a tube which is then recessed in a lathe on the 
ends so as to fit into other tubes. Two tubes setend to end are 
heated to welding, squeezed together by a heavy screw passing 
through them, and then hammered lightly on the outside without a 
mandril. Other short tubes are similarly added. Five tubes of 
different lengths and diameters are turned and bored and shrunk 
over one another, without successively increasing tension, however, 
to form a gun. ‘The breech-end of the second tube from the 
bore is forged solid so that its grain will run parallel with 
the bore and give the gun longitudinal strength. Both the wedge 
and the screw breech-loading apparatus are employed on guns of 7in. 
bore (110-pounders) and under. It will thus be seen that the defects 
of large solid forgings are avoided ; that the iron may be well worked 
before it is formed into a gun; and that its greatest strength is in 
the direction of the greatest strain ; and on the other hand, that the 
gun is weak longitudinally and excessively costly (the 7in. gun 
costs 4,000 dols., £800, and the 10}in., 9,000 dols., £1,800), and that 
the material, although strong and pretty trustworthy in the shape 
of bars, has insufficient elasticity and hardness. Still, it is a 
formidable gun, especially when relieved of the weak and complex 
breech-loading apparatus, and used with a better system of rifling 
and projectiles than Armstrong’s. The 110-pounder Armstrong 
rifle has 99}in. length and 7in. diameter of bore, 27in. maximum 
diameter, and weighs 4} tons. The “ 300-pounder” smooth-bore 
has 11ft. length and 10}in. diameter of bore, 38in. maximum dia- 

meter, and weighs 10} tons. The Mersey Iron-Works guns are of 
wrought-iron, and aré forged solid like steam boat-shafts, or hollow 
by laying up staves into the form of a barrel and welding layers of 
curved plates upon them until the whole mass is united. But few 





* The penetration would be rather inversely as the diameter.—Ep, E. 





of these guns have been fabricated. The most remarkable of them 
are, 1st, the Horsfall smooth-bore, of 13in. bore, 44in. maximum 
diameter, and 24 tons weight,—price, 12,500 dols.; 2nd, the “ Alfred” 
rifle, in the recent exhibition, of 10in. bore,—price, 5,000 dols.; 3rd, 
the 12-in. smooth-bore in the Brooklyn Navy-Yard, which though 
very light, has fired a double 224-pound shot with 45 pounds of 
powder : if properly hooped, it would make the most formidable gun 
in America. Blakely has constructed for Russia two 13in. smooth- 
bore guns, 15ft. long and 47in. maximum diameter, of cast-iron 
hooped with steel: price 10,000dols.each. He has also fabricated many 
others of large calibre, on ‘the principles before mentioned. The 
15-in. Rodman smooth-bore cast-iron gun is of 48in. maximum 
diameter, 15ft. lin. long, and weighs 29 tons. The cost of such 
guns is about 6,000 dols. The Dahlgren 1éin. guns on the Monitors 
are about 4ft. shorter. 

Results of Heavy Ordnance.—The 10}in. Armstrong gun sent a 
round 150-pound shot, with 50 pounds of powder, through a 5}in. 
solid plate and its 9-in. teak backing and j-in. iron lining, at 200 
yards, and one out of four shots with the same charge through the 
Warrior target, namely, a 4}in. solid plate, 18-in. backing, and §-in. 
lining. The Horsfall 13-in. gun sent a round 270-pound shot, with 
74 pounds of powder, entirely through the Warrior target at 200 
yards, making an irregular hole about 2ft. in diameter. The same 
charge at 800 yards did not make a clean breach. The Whitworth 
shell burst in the backing of the same target has been referred to. 
Experiments on the effect of the 15-in. gun are now in progress. 
Its hollow 375-pound shot (3-in. walls) was broken without doing 
serious damage to 10}-in. Jaminated armour backed with 18in. of 
oak. ‘The comparative test of solid and laminated armour has 
already been mentioned. The best 44-in. solid plates, well backed, 
are practically proof against the guns of English iron-clads, namely, 
68-pounder smooth-bores' and Armstrong 110-pounder rifles, the 
service charge of each being 16 pounds. 

Rifling and Projectiles—The spherical shot, presenting a larger 
area to the action of the powder, for a given weight, than the 
elongated rifle-shot, has a higher initial velocity with a given 
charge ; and all the power applied to it is converted into velocity 
while a part of the power applied to the rifle-shot is employed in 
spinning it on its axis. But, as compared with the rifle-shot, at 
long ranges, it quickly loses, Ist, velocity, because it presents a 
larger area to the resisting air; 2nd, penetration, because it has to 
force a larger hole through the armour; 3rd, accuracy, because the 
spinning of the rifle-shot constantly shifts from side to side any 
inaccuracy of weight it may have on either side of its centre, so 
that it has no time to deviate in either direction. Practically, how- 
ever, iron-clad warfare must be at close quarters, because it is 
almost impossible to aim any gun situated on a movable ship’s deck 
so that it will hit a rapidly moving object at a distance. It is 
believed by some authorities that elongated shot can be sufficient! 
well balanced to be projected accurately from smooth bores; still, 
it is stated by Whitworth and others that a spinning motion is 
necessary to keep an elongated shot on end while passing through 
armour. On the whole, so far as penetrating armour is concerned, 
the theory and practice favour the spherical shot. But a more 
destructive effect than mere penetration has been alluded to—the 
bursting of a shell within the backing of an iron-clad vessel. This 
can be accomplished only by an elongated missile with a solid head 
for making the hole and a hollow rear for holding the bursting 
charge. The rifle-shot used in America, and the Armstrong and 
some other European shot, are covered with soft metal, which in 
muzzle-loaders is expanded by the explosion so as to fill the grooves 
of the gun, and in breech-loaders is planed by the lands of the gun 
to fit the rifling—all of which is wasteful of power. Whitworth 
employs a solid iron or steel projectile dressed by machinery before- 
hand to fit the rifling. But as the bore of his gun is hexagonal, 
the greater part of the power employed to spin the shot tends 
directly to burst the gun. Captain Scott, RN., employs a solid 
projectile dressed to fit by machinery ; but the surfaces of t « lands 
upon which the shot presses are radial to the bore, so that th rota- 
tion of the shot tends, not to split the gun, but simply to rotate it in 
the opposite direction. 

Mounting Heavy Ordnance, so that it may be rapidly manceuvred 
on shipboard and protected from the enemy's shot, has been the 
subject of so much ingenious experiment and invention, that in a 
brief paper it can only be alluded to in connection with the following 
subject :— 

Tue Structure or WAR-VEssELS. 


Size.—To attain high speed and carry heavy armour and arma- 
ment, war-vessels must be of large dimensions. By doubling all the 
lineal dimensions of a vessel of given form, her capacity is increased 
eight-fold, that is to say, she can carry eight times as much weight of 
engines, boilers, armour, and guns. Meanwhile her resistance is 
only quadrupled ; so that to propel each ton of her weight requires 
but half the power necessary to propel each ton of the weight of 
a vessel of half the dimensions. High speed is probably quite as 
important as invulnerability. Light armour is a complete pro- 
tection against the most destructive shells, and the old wooden 
frigates could stand a long battle with solid shot. But 
without superior speed, the most invulnerable and heavily 
armed yessel could neither keep within effective range of her 
enemy, nor run her down as a ram, nor retreat when over- 
powered. And a very fast vessel can almost certainly run past 
forts, as they are ordinarily situated, at some distance from the 
channel, without being hit. Indeed, the difficulty of hitting a 
moving object with heavy cannon is so great that slow wooden ships 
do not hesitate to encounter forts and to reduce them, for a moving 
ship can be so mancouvred as to hit a stationary fort. 

The disadvantages of large ships are, first, great draught. 
Although draught need not be increased in the same degree as 
length, a stable and seaworthy model cannot be very shallow or flat- 
bottomed. Hence the harbours in which very large vessels can 
manceuvre are few, and there must be a light-draught class of vessels 
to encounter enemies of light draught, although they cannot be ex- 
pected to cope very successfully with fast and heavy vessels. 
Second, a given sum expended exclusively in large vessels 
concentrates coast defences upon a few points, while, if it is devoted 
to a greater number, consisting partly of small vessels, the line of 
defences is made more continuous and complete, 

System of Protection.—But the effectiveness of war vessels need 
not depend solely upon their size. First, twice or thrice 
the power may be obtained, with the same weight of boilers 
and machinery, and with considerable economy, by carrying 
very much higher steam, employing simple surface conden- 
sers, and maintaining a high rate of combustion and vaporisa- 
tion, in accordance with the best commercial marine practice. 
Second, the battery may be reduced in extent, and the armour 
thus increased rather than diminished in thickness, with a 
given buoyancy. At the same time, the fewer guns may be made 
available in all directions and more rapidly worked, so that, on the 
whole, a small ship thus improved will be a match in every respect 
for a large ship as ordinarily constructed. Working the guns in 
small revolving turrets, as by Ericsson’s or by Cole's plan, and 
loading and cooling them by steam power, and taking up their 
recoil by springs in a short space, as by Stevens’ plan, are improve- 
ments in this direction. The plan of elevating a gun above a shot- 
proof deck at the moment of aiming and firing, and dropping it for 
loading or protection by means of hydraulic cylinders, and the plan 
of placing a gun upon the top of the armour-clad portion of the ship, 
covering it with a shot-proof hood, and loading it from below, and 
the plan of a rotating battery, in which one gun is in a position to 
fire while the others attached to the same revolving frame are load- 
ing—all these obviously feasible plans have the advantages of avoid- 
ing port holes in the inhabited and vital parts of the vessel, of 
rendering the possible bursting of a gun comparatively harmless to 
the crew and ship, and of rapid manwuvring, as compared with the 

te or old-fashioned broadside system. ‘The necessity of figbt- 
ing at close quarters has been remarked. At close quarters, musket- 
balls, grape, and shells can be accurately thrown into ordinary port- 








holes, which removes the necessity of smashing avy other holes in 
the armour. 

Protection at, and extending several feet below, the water line, is 
obviously indispensable around the battery of a vessel. It is valu- 
able at other points, but not indispensable, provided the vessel has 
numerous horizontal and vertical bulkheads to prevent too great a 
loss of buoyancy when the vessel is seriously damaged between 
wind and water. Harbour craft may be very be on the water, so 
that only a little height of protection is required. But it is generally 
supposed that. sea-going vessels must be high out of water. Mr 
Ericsson's practice, however, is to the contrary ; and it may turn 
out that a low vessel, over which the sea makes a clean breach, can 
be made sufficiently buoyant on his plan. If high sides are necessary, 
the plan of Mr. Lungley, of London, may be adopted,—a streak of 
protection at the water-line, and another forming the side of the 
battery at the top of the structure, with an intermediate unprotected 
space. <A shot-proof deck at the water-line, and the necessary shot- 
proof passages leading from the parts below water to the battery 
would of course be necessary. 

Considering the many expedients for vastly increasing the thick- 
ness of armour, the idea, somewhat widely expressed, especially in 
England, that, in view of the exploits of Armstrong, Clay, and 
Whitworth, iron protection must be abandoned, is at least prema- 
ture. The manner in which the various principles of construction 
have thus far been carried out will be noticed in a brief 

Description of Prominent Iron-Clad Vessels.—Class 1. Classified 
with reference to the protection, the dimensions of the English 
Warrior and Black Prince are, length 380ft., beam 58ft., depth 33ft. 
measurement 6,038 tons. Their armour (previously described) ex- 
tends from the upper deck down to 5ft. below water, throughout 
200ft. of the length amidships. Vertical shot-proof bulkheads joinin, 
the side armour form a box or casemate in the middle of the seam 4 
in which the 26 casemate guns, mostly 68-pounder smooth-bores, 
are situated and fired through port-holes in the ordinary manner. 
Their speed on trial is about 14 knots—at sea about 12. The 
Defence and Resistance, of 275ft. length and 3,668 tons, and carrying 
14 casemate guns, are similarly constructed, though their speed is 
slow. All these vessels are built entirely of iron. 

Class II.—This differs from the first mentioned in having protec- 
tion all around at the water-line. The New Ironsides (American), 
of 3,250 tons, 240ft. length, 58}ft. beam, 28}ft. depth, and 
15ft. draught, and built df wood, has 4}in. solid armour with 
2ft. backing, extending from the upper deck down to 4ft. below 
water, with vertical bulkheads like the Warrior, making a casemate 
170ft. long, in which there are sixteen 11-in. smooth-bores and two 
200-pounder Parroit rifles. A streak of armour, 4ft. below water 
and 3ft. above, runs from this forward and aft entirely around the 
vessel. Her speed is 8 knots. The Stevens Battery (American), 
6,000 tons, constructed of iron and nearly completed, is 420ft. long, 
53ft. wide, and 28ft. deep from the top of the casemate, and is iron- 
clad from end to end along the water-line. As proposed to the last 
Congress, the central casemate was to be about 120ft. long on the 
top, its sides being inclined ot degs. from the horizon, and com- 
posed of 63in. of iron, 14in. of locust backing, and a half-inch iron 
lining. Upen the top of it, and to be loaded and mancuvred from 
within it, were to be five 15-in. smooth-bores and two 10-in. rifled 
guns clad with armour. The actual horse-power of this ship being 
above 8,000, her speed would be much higher than that of any other 
war vessel. Congress, declining to make an appropriation to com- 
plete this vessel, made it over to Mr. Stevens, who had already borne 
a considerable portion of its cost, and who intends to finish it at his 
own expense, and is now experimenting to still further perfect his 
designs. The Achilles (English) now building of iron, about the 
size of the Warrior, and of 6,039 tons, with a casemate 200ft. long 
holding 26 guns, belongs to this class. The Enterprise, 180ft, length, 
990 tons, 4 casemate guns, and the Favourite, 220ft. length, 2,168 
tons, 8 casemate guns, are building in England on the same plan. 
The Solferino and Magenta (French), built of wood, and a little 
longer than the Royal Oak (see Class III.), are iron-clad all round 
up tothe main deck, and have two 13-gun casemates above it. 

Class III. — The Minotaur, Agincourt, and Northumberland, 
6,621 tons, and 390ft. length, resembling, but somewhat larger than 
the Warrior, in all their proportions, and now on the stocks in 
England, are built of iron, and are to have 5}-in. armour and 9-in. 
backing extending through their whole length from the upper deck 
to 5ft. below water, forming a casemate from stem to stern, to hold 
40 broadside guns. Five vessels of the Royal Oak class, 4,055 tous, 
building in England, 277ft. long, and 58}{t. wide, are of wood, being 
partially constructed frigates adapted to the new service, and are 
iron-clad throughout their length and height to 5ft. below water. 
They are to carry thirty-two 68-pounders. The Hector and 
Valiant, 4,063 tons, and 275ft. long, are English iron vessels not yet 
finished. They are completely protected, and carry 30 casemate 
guns. AJl the above vessels are to carry two or more Armstrong 
swivel-guns fore and aft. Four vegsels of La Gloire class (French), 
255ft. long and built of wood, resembling the Royal Oak, carr 
34 guns, and are completely clad in 4}in. solidarmour, Ten Frenc 
vessels of a little larger dimensions, are similarly constructed. The 
Galena (American) is of this class as to extent of protection. The 
of her armour has been referred to. 

Class 1V.—Ships with Revolving Turrets.—The Roanoke (Ame- 
rican), a razeed wooden frigate ot 4,500 tons, is 265ft. long, 52}ft. 
wide, and 82ft. deep, and will draw about 22ft., and have a speed 
of 8 to 9 knots. This, and all the vessels to be referred to in this 
class, are iron-clad from end to end, and from the upper deck to 
4ft. or 5ft. below the water-line. ‘lhe Roanoke’s plates (solid) are 
4}in. thick, except at the ends, where they are 3}, and are backed with 
30in. of oak. She has three turrets upon her main deck, each 21ft. 
in diameter inside, 9ft. high, and composed of 11 thicknesses of 1-in. 
plates. Her armament is six 15-in, guns, two in each turret. Of 
the Monitors,which are all constructed of iron, two now building are 
to be sea-going and very fast, and are to act as rams, like several of 
the other vessels described. One of these, the Puritan, is 340ft. 
long, 52ft. wide, and 22ft. deep, and will draw 20ft. ‘The armour of 
her hull, 10}in. thick, composed mostly of 1-in, plates and 3ft. of 
oak backing, projects beyond her sides by the amount of its thick- 
ness, and overhangs, forming a solid ram 16ft. long at the bow. The 
whole upper structure also overhangs the stern, and protects the 
screw and rudder. This vessel will carry two turrets, 28ft. in 
diameter inside, 9ft. high, and 2ft. thick, composed of 1-in. plates. 
Each turret contains two 15-in. guns. ‘The other vessel, the Dicta- 
tor, is similarly constructed, except that it has one turret, two guns, 
and 320ft. length. .'The upper (shot proof) deck of these vessels is 
2ft. out of water. The 18 smaller Ericgson vessels, several of which 
are ready for service, are 18in. out of water, of lightdraught, and about 
200ft. by 45ft. Their side armour, laminated, is din. thick, upon 3ft. of 
oak. They have one turret, like those of the Roanoke, and carry 
one 15-in. gun and one 11-in. smooth-bore, or a 200-pounder rifle. 
The original Monitor is 174ft. by 44}ft., with 5-in. side armour, and a 
turret Sin. thick, 20ft. in diameter inside, and armed with two 11-in. 
guns. ‘I'hese vessels, of Ericcson’s design, are each, in fact, two 
vessels; a lower iron hull containing boilers and machinery, and an 
upper scow overhanging the ends and sides, forming the platform 
for the turret, and carrying the armour. ‘The Onondaga, now con- 
structing, is an iron vessel of 222ft. length, 48ft. beam, and 13ft. 
depth, with 4jin. solid armour having no backing, and without the 
overhanging top-works of the Monitors. She has two turrets, like 
those of the Roanoke, and four 15-in. guns. Nearly all the vessels 
of Class LV. are without spars, and have a pilot house about 6ft. in 
diameter and 6ft. high on the top of one of the turrets. The 
English Royal Sovereign, 3,765 tons and 330ft. length, and the 
Prince Albert, 2,529 tons and the same length, are razeed wooden 
vessels. ‘The former carries 5, and the latter 6 of Ca Coles’ 
turrets with inclined sides, each turret designed for two 110-pounder 
breech-loading Armstrong guns. The class of iron vessels con- 
structing to carry two of Coles’ turrets are 175ft. long, having 42ft. 
beam, 24ft. depth, 17ft. draught, and 990 tons displacemont. All 
these English vessels are much higher out of water than Ericsson's. 

Besides these classes there is the variety of iron-clad vessels, 


called turtles, from their shape—among them, the Keokuk (Whitaey 
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Battery) 159}{ft. long, with two stationary 11-in. gun turrets, and a 
class of Western river vessels of very light draught and some pecu- 
liarities of construction. The latter resemble the Stevens Battery 
in the shape and position of their armour, but carry their guns 
within their casemates. 

The Stevens Battery, the Onondaga, and the Keokuk have inde- 
pendent screw propellers, which will enable them to turn on 
their own centres, and to mancuvre much more rapidly and 
effectively in action than vessels which, having but one propeller, 
cannot change their direction without changing their position, and 
are obliged to make a long circuit to change it at all. This 
subject is beginning to receive in Europe the attention which it 
merits. 

ConcLusions. 


The direction of immediate improvement in ordnance for iron- 
clad warfare appears to be the abandonment of cast iron, except as 
a barrel to be strengthened by steel, binding an inner tube with 
low steel hoops having a successively increasing initial tension ; and 
the use of po sr wt shot at excessive velocities by means of high 
charges of powder in bores of moderate diameters. The rifling of 
some guns is important, not so much to secure range or accuracy, as 
to fire elongated shells through armour. 

The direction of improvement in iron-clad vessels appears to be 
the concentration of armour at a few points and the protection of the 
remainder of the vessel from the entrance of water by a streak of 
urmour at the water-line and numerous bulkheads, &c., in distinc- 
tion from necessarily thin and Inefficient plating over all; high 
speed without great increase of weight of the driving parts, by 
means of improved engines and boilers and high pressure ; the pro- 
duction of tenacious iron in large, thick, homogeneous masses ; avd 
the rapid manceuvring of heavy ordnance by machinery. 

In justice to himself the writer deems it proper to state that, within 
the limits of a magazine article, it has beea impossible to enter into 
the details, or even to give an outline, of all the facts which have led 
him to the foregoing conclusions. In amore extended work, about 
to be published by Van Nostrand, of New York, he has endeavoured, 
by presenting a detailed account of English and American experi- 
ments, a description and numerous illustrations, derived mostly from 
ersonal observation, of all classes of ordnance and armour and their 
IRbrication, and of iron-clad vessels and their machinery, and a 
résumé of the best professional opinions, to add something, at least, 
usefully suggestive to the general knowledge on this subject. 


Sourn Austrian AND Lomparvo-VeneTIAN Raitway.—The total 
traflic receipts on the South Austrian line, 1,004 miles in length, 
amounted for the year 1862 to £2,264,038, and for the year 1861 to 
£2,260,486, showing an increase of £3,552. ‘The total traftic receipts 
on the Lombardo-Venetian line, 216 miles in length, for the year 
1862, amounted to £334,465, and for the year 1861, on 199 miles, to 
£262,625, showing an increase of £71,840. The total receipts on 
the twe lines last year amounted to £2,598,503, and for the pre- 
ceding year to £2,523,111, showing an increase of £75,392, or about 
3 per cent. The traffic receipts on the Central of Italy branch, 91 
miles in length, amounted for the past year to £186,710, and for the 
preceding year to £148,46), showing an increase of £38,250, or 25°8 
per cent. 

Works iv Metnourne.—The event of the moment has been the 
opening for traftic of the great trunk line as far as Castlemaine and 
Sandhurst. ‘The line cannot yet be said to be completed, and hence 
many of the excursionists had to suffer great inconvenience ; and 
not a few amusing incidents occurred to render the opening day to 
Sandhurst permanent in the recollection of the guests. The line 
was opened a certain distance in April last, so that the portion 
opened is about fifty-seven additional miles. In this space some of 
the greatest engineering difficulties have been met with —two 
tunnels, each nearly a quarter of a mile long, besides several fine 
viaducts. Although the whole of t!e works have been executed in 
the most substantial manner, yet it does seem that some at least of 
the gradients need not have been so steep; Sandhurst being 
situate beyond the dividing range that had to be crossed; and this is 
done at an altitude of 1,950ft., within a distance of 45 miles of the 
sea level. One viaduct is of five spans, 130ft. each, and 120ft. high. 
This is over the valley of the Black Creek. That over the Coliban 
consists of five arches, each 60ft. span, and 70ft. high. The 
openings were duly attended to with triumphal arches, banquets, 
balls, &e., according to the time-honoured custom. The line to 
Castlemaine and Sandhurst will not be fit for goods traffic much 
before January in the new year. Castlemaine itself is a good 
inland town, possessing some fine public buildings. Sandhurst is 
not so attractive in appearance: probably’it was seen at a disad- 
vantage. ‘The immense crowds which went thither by rail and 
otherwise, and the dust and heat, rendered the place almost insuffer- 
able to a stranger. 

Apriication or Gun Corron To Buastina in Mines. — Although 
in England comparatively little has recently been done in connec- 
ion with the manufacture of gun cotton, the inventors of Austria 
have been unceasing in their efforts to perfect the discovery, and 
there now really appears to be great hopes of success. It is truly 
remarked that nothing can well be more fallacious than the ordinary 
or popular opinion which obtains in regard to the class of violently 
explosive chemical bodies, of which the fulminates are typical. 
Assuming that the balistic employment of these bodies were, on the 
score of safety, unobjectionable; assuming them not prone to 
explode on the slightest provocation ; still, violent though they are 
in explosion, their violence is of such an immediate and limited 
character that they could never take the place of gunpowder. The 
value of gunpowder depends on the combination, in just degree, of 
two qualities—tirst, upon the liberation of a competent volume of 
gas; second, the liberation of the same in a suitable time. What- 
ever the ultimate volume of gas may be, if liberated all at once—or, 
more properly speaking, in a space of time infinitesimally short— 
the case is one not capable of application to projectile uses. The 
real fulminating gold and silver, as well as the fulminates of these 
and other metals, are thus cireumstanced, Of oneand all the act of 
detonation is extremely rapid. The immediate shattering effect of 
such detonation is enormous, but the projectile force is inconsider- 
able, and hence it is urged that, in proportion as an explosive com- 
pound approaches the constitution of the fulminates, so would its 
value as a material for blasting purposes be enhanced. Gun cotton 
may be regarded as occupying a middle place between the violently 
explosive fulminate and gunpowder, while there is certainly no 
more danger in using it than in using gunpowder; its combustive 
duration, under all circumstances, is greater than that of the ful- 
miuates, and, what is of still greater importance, that extent of 
combustive duration may be increased or diminished at pleasure, 
within certain limits, by the mere expedient of varying the tightness 
of compression to which the gun cotton is subjected. Long after 
the hope of using gun cotton for the purposes of warfare had been 
abandoned in this country, it was considered that for blasting 
purposes it promised considerable advantages, and Mr. Hall, the 
powder manufacturer, made arrangements for preparing it ona 
large scale. A serious accident, however, occurring from the 
explosion of gun cotton on Mr. Hall's premises, he thenceforth 
abandoned the manufacture, which in England has never been 
resumed. Whether the improvement introduced by Baron Lenk, 

nd described in his treatise—“ Das gezogene Schieswoll-feld und 
Gebirgsgeschiitz (nach Lenk’s System)in seiner Eintheilung, Einrich- 
tung, Ausriistung, Bedienung, und Verwendung”—will admit of the 
seneral use of gun cotton for blasting purposes remains to be seen, 
but it is certain that two of the greatest obstacles to its application 
have been removed. By treating the gun cotton with “soluble 
glass,” Baron Lenk has prevented it from absorbing moisture, as it 
was very liable to do as formerly manufactured; and he has 
succeeded in assimilating the various systems of graining (in gun- 
Sang by spinning the cotton into cords of various sizes —Mining 
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Tuese improvements, by Henry Eaton of Manchester, relate to 


that part of Wf oF game termed the “ stillage,” which is commonly | 


formed of a bed of wood faced with metal plate, and provided with 
grooves to enable the hoops or ropes to be secured round the bale 
when pressed. As various sizes of bales are required to be made up 
in the same press, these common “ stillages” have to be changed, 
and as many “stillages” are required to each press as there are 
changes in the distance between the hoops or ropes on the bale to be 
made up. Now, the invention relates to a mode of constructing a 
universal “ stillage” practically applicable to every size or distance 
between the hoops or ropes to be placed on the bales, and it consists of 
a bed secured to the press in the ordinary manner, this bed being faced 
with a plate of iron which overhangs the bed at opposite sides. 
and is provided with a series of slots for securing a series of ribs 
close against each other, so as to cover the ertire surface of the bed ; 
buttons or T-heads from the ends of the ribs enter the slits or slots 
in the plate, and are thus held up, the ribs being kept in their places 
by a catch or bar. With this improved “stillage” each or any of the 
ribs can be removed or replaced, and the “ stillage ” can be prepared 
for any size of bale by removing those ribs which will come opposite 


those parts of the bale where the hoops or ropes are required, and | 
by replacing those ribs which may have been previously removed. | 


The mode of securing the ribs may be variously modified, the ends 
may be secured in slots or grooves or otherwise. 


Fig. l shows a front elevation, and Fig. 2 a side elevation of so | 


much of a press as is necessary for showing the application of the 
improvements. 


cylinder; 5', the table; c, the improved *‘* stillage” secured in the 
ordinary manner by the screws a3 to the top of the press and 
against such packing logs a‘ as may be required. Fig. 3 is a longi- 
tudinal edge view; Fig. 4 an end view; and Fig. 5a plan view of 
the improved “stillage” on an enlarged scale and detached. 
ec is the bed of the stillage with a metal plate e which over- 
hangs the bed on opposite sides, but on one side about 
twice as much as on the other side; these overhanging 
edges of the plate have slits or slots ¢! and e cut in 
them as shown, at equal distances apart. ‘The ribs are marked f, 


and are made a little broader than the breadth of the hoops or ropes | 


which are to be used, and when they are all in their places they fit 
close together, as shown in Fig. 1; and when in use such of them are 
removed as come opposite the places where the hoops or ropes are 
r*juircd on the vale, leaving “ gaps,” as shown in Figs. 3 and 5, 
The ribs shown are made of suitable hard wood, and are hooped with 
iron at each end, and have a T-headed bolt /! rivetted into the hoop 
at each end as shown. In Fig. 6, an end, and Fig. 7, a side, view 


of a part of a detiched rib (half size) which also shows the manner | 
in which the T-bolt head enters the slit in the edge of the plate and | 


is held by it. The ribs are put in their places by first entering the 
T-head bolt at one end of the rib, in the long slit e! in the plate c, 
into which it is pushed till the T-head of the bolt on the other end 
of the rib passes the other edge of the plate, when the rib is drawn 
back, the head of the bolt entering the short slit e*, and when all the 
ribs are in their places, a bar g, extending from end to end of the 
bed on the long slit e' side, is brought down between the heads of 
the bolts, and the side of the bed c, as shown, which prevents 
the ribs f from getting out of their places. This long bar 
g has two diagonal slots g! formed in it, through which bolts are 
passed into the edge of the bed c, so that, by sliding the bar endways, 
it is lifted py the action of the bolts upon the diagonal slots, till it is 
above the T-headed bolts; when the ribs are to be removed, it may 
be kept from falling down when the ribs fare being adjusted, by a 
pin which may be placed in a hole in the edge of the bed, so as to 
come against a vertical projection g? from the bar g. Of course it 
will be seen that the narrower the ribs are made and nearer the hoops 
or ropes ay be brought to any required position, the breadth of the 
rib determining the distances between the hoops or ropes, as when the 
ribs are equal in breadth the hoops or ropes may be ata distance 
apart, made up of the breadth of one or more ribs, but the distance 


canvot be a part of the breadth of a rib, but by having a few ribs, of | 
say a breadth anda half with the T-headed bolts fixed on one side | 


as shown in Fig. 8an end, and Fig. 9a side view, the distance 
between the hoops or ropes may be adjusted to any length within 
half the breadth of the small ribs, and thus the “ stillage ” may be 


adapted practically for auy required distance between the hoops or | 


ropes, 


THE LONDON FIRE ENGINE ESTABLISHMENT. 
Tue following is Captain E. M. Shaw's report to the Committee 
for the year 1862 :— 
In pursuance of instructions received on the 29th ultimo, I have 


the honour to lay before you the following report of fires which | 


have taken place in London and its vicinity during the year 1862. 


The total number of calls during the year has been 1,543. Of these | 
109 were false alarms, 131 proved to be only chimney alarms, and | 


1,303 were fires, of which 33 resulted in total destruction of build- 
ings, &c., 238 in serious damage, and 982 in slight damage. 


The fires of 1862, compared with those of 1861, show an increase | 
of 120, and, compared with an average of the previous 29 years, the | 


increase is 497. 

I have appended several classified tables, giving particulars as to 
trades, causes, Kc. Xe. 

These lists do not include trifling damages by fires not sufficiently 
important to require the attendance of firemen. Of these no record 
is anywhere kept, but they may be estimated in round numbers at 
4,000 ; neither do they include the ordinary calls fer chimneys on 
fire, which may be roughly estimated at 3,000. 

The totally destroyed list, 33, compared with that of 1861, showsa 
decrease of 20, and compared with the average proportion of the 29 
previous years, the decrease is 12. Of the premises destroyed, six 
were over two miles from the nearest station; three were over three 
miles; three over four miles; one over seven miles, and one over 
10 miles. Ten were completely on fire and three others nearly 





a is the base plate of the press a'; supporting | 
columns to which the top of the press a? is secured; 4 is the ram | 
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destroyed before the arrival of the engines; two were destroyed by 
explosion, and of several of these and the remaining number either 
the imperfect constretion of the buildings, the combustible materials 
of which they were composed, the inflammable nature or enormous 
quantity of their contents, or even, in some instances, all these 
causes combined, rendered the extinction of the fires impossible, 
until great destruction of property had taken place. 

During the past year the following changes have taken place in 
the working of the establishment :— 

In the steam department a considerable increase has been made, 
and I am now enabled to have at least one land steam engine with 
steam up at almost every fire. The consequence has been that many 
serious and threatening fires have been successfully controlled at an 
early stage. One of the most important facts connected with these 
engines is the diminution of damage by water, the cause of 
which obviously is, that they drive the water with such force that 
almost every drop does its duty, and very little is wasted. In my 
last report I mentioned my confident anticipation that these engines 
would be found more effective, and at the same time more economi- 
cal, than those worked by manual power. I believe that their per- 
formance during the past year has justified that anticipation, and 
that the advantage of this class of fire engines has now been proved 
beyond any possibility of dispute. 

The alteration recently ordered in the mode of propelling the large 
floating engine has been completed, and proves satisfactory. 

Telegraphic communication has been established between the 
central station, in which I reside, and those occupied by the foremen 
of districts. By this means I obtain more precise and immediate 
information of the nature and extent of fires, and can dispatch the 
necessary force of men and engines to any required spot in much 
shorter time than formerly. It is impossible to over-estimate the 
advantage of this mode of communication, which, though it has 
only been a few weeks in operation, has already been the means 
of saving a large amount of property, and moreover assists me very 
materially in carrying on the daily and hourly duties of an establish- 
ment which is necessarily broken up into a number of fragments 
and distributed over a large area. 

The recent addition of fourteen firemen has added very consider- 
ably to the strength of the establishment, aud enabled me to discon- 
tinue the system of extra stations at which firemen were on duty 
only by night, and to substitute a constant attendance of firemen by 
| day and night at the following stations, viz., Schoolhouse Lane, 
Ratcliff; Horseferry-road, Westminster; Lucas-street, Rotherhithe 

A second engine has been sent to Tooley-street station, which 
now gives attendance at fires in any portion of the southern dis- 
trict, or elsewhere when required, without leaving that dangerous 
neighbourhood unprotected. 

The alterations ordered to be made in several stations in conse- 
| quence of these changes have been completed. 

The casualties for the year have been somewhat numerous, but 
not more so than might be expected, when the enormous and un- 
precedented number of fires is taken into account. 

I bave received from the surgeon of the establishment a detailed 
report, from which the following is an extract :— 

“By the accompanying report you will percive that there have 
been 96 cases of illness incapacitating the men from duty, which out 
of a body of 130 certainly appears large, but when we take into con- 
sideration the nature of their employment, constantly experiencing 
| every vicissitude of temperature, from the highest to the lowest 

degree, and the great risks from accidents, to which they are con- 
| stantly exposed, as instanced in the 38 casualties (being more than 

one-third of the whole amount of sickness), 1 may, I think, reason- 
| ably congratulate you upon the healthiness and general efliciency of 
the force during the year. 

“ At the present time I am glad to say we have only six cases on 
the sick-list, and all in a convalescent state, and I feel highly grati- 
fied, at the close of the year, in not having a single fatal casualty to 
report.’ 


| Accidents. No. of cases, 
Cuts and lacerated wounds .. .. .. .. oe of oo oe 12 
Injury to back and loins from falls at fires .. .. «2 «. 7 

| Severe sprain to joints .. .. .. 8 «2 eo «+f «os of 6 

| Broken bone—fractured fore-arn oo 00 0s ce os os 

| Dislocation of knee-cap.. os «. se oe e+ oe o 1 
Gowereaenlls 2. <c cc co ce 08 co © of o 2 
Siightmccidemts.. «2 «: ss 0% «8 cf «0 of c6 of & 
Amputation of finger—accident at drill ..  .. ee « «. I 
Concussion of brain—ditto at gymmastics.. .. «2 «. «. 1 


Total number of cases ww we we we we oe we 3S 

In addition to these accidents there have been fifty-eight cases of 
ordinary illness, making a total of ninety-six cases which have come 
under the surgeon’s care during the year. 

It affords me great pleasure to testify to the unremitting zeal, 
steadiness, and general good conduct of all ranks in the establish- 
ment, and to the cheerful and efficient manner in which they have 
performed their unusually arduous duties during the past year. 

In conclusion, I beg to offer my most sincere thanks to the com- 
| mittee for the courteous and generous manuer in which they have 
been kind enough to acknowledge my efforts in their service, and for 
the constant and unswerving support which they have been pleased 
to afford me in maintaining the discipline and efficiency of the 
establishment. 





Great Eastern Rattway.—This company is about to place ten 
additional passenger and thirty additional goods engines upon its 
railways, at a cost of about £100,000. The intended acceleration of 

| the train service has been ——— for the present. 
| Cuartne-Cross anp Soutu-Easrern Raitways.—It is proposed 


| to amalgamate the Charing-Cross and South-Eastern Railways, on 
| such terms and considerations as the twocompanies may think fit, sub- 
| ject to the terms and considerations being sanctioned by three-fifths of 
the votes of the shareholders in each company. The agreement is to 
| take effect either before or after the completion of the works of the 


| Charing Cross line which are now in course of construction. 
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ABEL’S RAISING, PROPELLING, OR EXIITAUSTING AIR. 
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Tuts invention, a communication to Mr. C. D. Abel, of 20, South- 
ampton-buildings, has reference to that class of apparatus for pro- 
pelling or exhausting air, water, or other gases or fluids, in which 
the same is impelled forward in a linear direction by being acted 
upon by helical or screw blades or vanes rotating round a central 


axis inside a fixed casing. This invention consists in forming the 
rotating vanes or blades of such apparatus of only such a radial 
depth inward from the circumference of the casing as to constitute 
an annular fan, blower, or propeller, acting upou the air, water, or 
other gas or fluid, which is conducted to the same in the manner to 
be hereafter described. The diameter of the casing and fan is en- 
larged from that of the conducting tubes so as to present an annular 
sectional area approximating to the sectional area of the conducting 
tube. The blades or vanes are, by preference, attached to the ex- 
ternal circumference of a drum, fixed on a spindle carrying a pulley 
to which rotary motion is imparted, but they may be also fixed to 
the internal circumference of a loose ring, forming part of the 
casing, to which ring rotary motion is imparted from the exterior in 
any suitable manner, by which arrangement an internal spindle 
might be dispensed with. 

This invention consists further in imparting a peculiar form to 
the vanes or blades of the fan or propeller; these are placed in an 
oblique position to the axis of rotation, but instead of being formed, 
as usual, entirely as an ordinary screw blade, the ends only of the 


blades or vanes are so formed, the outlet side having, however, a | 


greater pitch than the inlet side,and the middle portion being formed 


with a curvature which is concave in the direction in which the air, | 


water, or other gas or fluid is propelled, and the surface of which is 
generated by a straight radial line moving in a curved oblique direc- 
tion on the surface of the drum. 

Further, this invention consists in fixing guide vanes either both 
on the inlet and the outlet sides of the rotating fan, blower, or pro- 
peller, or only on the inlet or the outlet side. The guide vanes on 
the inlet side are, by preference, so formed that their direction at that 
part where the air, water, or other gas or fluid enters, is radial, and 


more or less parallel with the axis of the tube, whilst they are | 


curved in the middle in a direction contrary to that of the motion of 
the fan or propeller, and terminate in a straight radial surface having 
the same direction as the curved part, by which arrangement the en- 
trance of theair or other gas or fluid into the rotating fan or propeller is 
effected in the most advantageous direction. The guide vanes on 
the outlet side are constructed so as to conduct the air, water, or 
other gas or fluid, after leaving the rotating vanes, in such a manner 
that it passes into the outlet tube in the direction of the axis of the 
same, for which purpose they are, by preference, formed with a 
winding surface generated by a radial line on an ordinary screw 
thread running in the direction of the rotating fan or propeller at 
that part where they receive the air, water, or other gas or fluid 
from the same, and are then curved round so as to be radial and 
more or less parallel with the direction of the outlet tube at their 
other extremity. 

Furthermore, this invention consists in conducting the air, water, 
or other gas or fluid from the inlet tube to the increased diameter of 
the annular fan, blower, or propeller, by a conical guiding surface 
or “ogival” projecting from immediately below the inner edge 
either of the guide blades or vanes, or of the rotating blades or 
vanes when guide vanes are not employed, and terminating in a 
point ; its surface is formed, by preference, with such a curvature as 
to guide the air easily and with the least possible obstruction to the 
revolving vapes. A similarly formed conical or “ ogival” guide 
conducts the air or other gas or fluid from the revolving vanes, 
or from the guide vanes when such are employed, on the outlet 
side, down to the decreased diameter of the outlet tube. These 
conical or “ ogival” guides are, by preference, formed hollow, and 
are attached by stays, or in any other suitable manner, to the 
surrounding tube or casing, or to the framework carrying the fixed 
guide blades when such are used; and when the revolving fan or 


propeller is attached to a spindle in the axis of the casing, the | 
spindle, as also the pulley through which it receives rotary mo- 
tion, is, by preference, completely covered by the surface of the 
conical guide, and the strap for driving the same passes through slits 
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formed both in the external casing and in the surface of the conical 
or “ ogival ” guide, by which arrangement the obstruction to the pas- 
sage of the air or other gas or fluid is reduced to a minimum. 

Figs. 1 to 4show the construction of one modification of the ap- 
paratus; Fig. 1 shows a longitudinal section through the same; 
Fig. 2 shows an end view from the inlet side with the inlet tube and 
guiding cone or “ogival” removed; Fig 3 shows an end view from 
the outlet side, with the outlet tube and guiding cone or “ ogival” 
removed ; and Fig. 4 shows a section through part of the guide vanes, 
and the vanes of the revolving fan on the line X, X, when stretched 
out on a plane surface or developed. 

The outer casing A, formed of cast iron or other suitable material, 
is turned on the inside surface and is constructed as shown to re- 
ceive the revolving screw fan B in the middle, and is recessed on 
either side of the same to receive the outer rim of the fixed inlet 
guide vanes C and outlet guide vanes D. It is provided with flanges 

| at either end, to which the outer rims C? and D? of the guide vanes 
are bolted, as shown, as also the inlet tube E and outlet tube G. The 
casing A is fixed to any suitable foundation by bolts a,a. The re- 
volving screw fan B consists of the central portion or drum b and of 
the vanes b' fixed or formed on the circumference of }; it is fixed on 
the spindle c, receiving rotary motion by means of the pulley d and 
belt d'. The outer extremities of the vanes b' are made to fit, with 
as little play as practicable, into the casing A; the form of these 
vanes will be understood from the developed mean section of them 
| on the line X, X, Fig. 1, shown at Fig. 4 (the direction of motion 
being indicated by the arrow), and by stating that any transverse 
| sections taken through them perpendicular to the axis of rotation 
| will present the form of straight and radial lines. The surface 
| of these vanes will consequently be of a winding form, but 
will differ from that of the ordinary helical or screw form by the 
pitch being at every portion a different one. Only at the extremities 
on the inlet and outlet sides do they follow a straight line on plan, 
the angles 6 and y, which these portions form with the edges of the 
drum 4, being variable according to different circumstances, to be 
explained hereafter. The two straight extremities of the generating 
lines of the vanes are connected by curved lines, as shown, the 
concavity of which is in the direction in which the rotary motion 
takes place. 

The just described peculiar formation of the fan blades, as 
also the arrangement of the same so as to form an annular 
fan on the periphery of the drum 4, constitutes a principal fea- 
ture of this invention. The drum 0} is formed with a solid 
diaphragm, as shown, so as to separate effectually t he inlet from the 
outlet side of the conducting tube. ‘The spindle c is carried in bear- 
ings e and f, supported by the castings C! and D', on which the 
guide vanes C and D are formed, as shown ; these bearings are con- 
tinuously supplied with oil from the external oil cups e' and f'. 
These bearings may, however, be arranged in any other 
suitable mauner, as their construction forms no part of the 
present invention. The driving belt d' of the pulley d is shown 
as passing through slits formed in the casting D' and outlet tube G, 
but may also be arranged in any other suitable manner. The inlet 
guide vanes C are formed or fixed upon a central casting C', and are 
| further connected to or formed in one casting with the outer rim C*, 

by which they are attached to the casing A in the manner shown, 

the iuner surface of the rim C? being made level with the inner sur- 
| face of that part of the casing A in which the fan B works. The 
formation of the inlet guide vanes will be understood from the deve- 
loped mean sectional plan in Fig. 4. At the extremity, towards 
the inlet tube, their generating lines on the surface of the 
| casting C! are formed parallel with the direction of the axis of the 
inlet tube; they are then curved, as shown, with the convex surface 
in the direction in which the fan B revolves; at the extremity next 
the fan B they are again formed in a straight line, but at an acute 
| angle @ to the face of the fan. The surface of these vanes is such 
| that any transverse section through them, perpendicular to the axis 
of the fan, will present straight radial lines. ‘Uhe angle « and the 
| number of vanes may be varied according to circumstances to be 
hereinafter mentioned. The inlet guide vanes serve to cause the 
air, water, or other fluid or gas, as it enters the same from the inlet 











| 
| 


35 


tube, to be gradually deviated from its original direction, and to 
enter the revolving fan with a certain velocity and in an oblique direc- 
tion opposed to that in which the fan revolves. 

The above-described arrangement and employment of the inlet 








| guide vanes forms another important part of this invention. 


The outlet guide vanes D are fixed or formed on the central 
casting D', and are further connected to or formed in one casting 
with the outer rim D?, by which they are attached to the casing A, 
in asimilar manner to the inlet guide vanes C. Their formation 
will be understood by the developed mean sectional plan at Fig. 4. 
The extremities of the generating lines of these vanes situated next 
to the revolving fan are formed straight, but in such an oblique po- 
sition that they form an obtuse angle ¢ with the face of the fan; they 


| are then curved, as shown, and terminate at the other extremity in 





a direction parallel with that part of the axis of the outlet tube. The 
portion of these vanes nearest to the fan has therefore the form of 
an ordinary helical or screw blade, while the other part of the 
same has a winding surface of a gradually decreasing pitch. 
These guide vanes serve to conduct the air, water, or other 
fluid or gas that is propelled into them in an oblique direction 
from the rotary fan gradually into a direction parallel with the 
cutlet tube, and the hereinbefore described peculiar construction of 
the same forms another important part of this invention. 

The angle 2 of the guide vanes and the number of the same is 
variable, according to circumstances to be explained hereafter. The 
body or casting D', upon which the vanes D are formed or fixed, is 
formed somewhat different to that carrying the inlet guide vanes, 
as in serving as bearing to the spindlec it has to be extended 
somewhat, to allow room for the pulley d, and consequently the 
projecting portion of the same is so formed as to constitute part 
of the curved surface of the guiding cone or “ogival” H. The 
inlet or suction tube E and guiding cone or “ ogival” F serve 
to connect the fan with the locality whence it is required to 
exhaust the air, water, or other fluid or gas. The peculiar 
formation of the same will be readily understood from the following 
description :—The diameter of the inlet tube at the extremity of the 
same being determined by the volume of the air, water, or other 
fluid or gas that is required to be passed through the same in a given 
time, the annular area presented by the fan for the passage of the 
air or water is made equal to that of the inlet tube, and in order to 
obtain the best results it is preferred to determine the mean dia- 
meter of such annular space * the formula :— 
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D = twice the square root out of ( ) where D = the mean 


diameter 
A = the area of the inlet tube. 

The annular area of the fan being determined, it remains to con- 
nect it with the circular area of the inlettube by means of a passage, 
so formed as to conduct the air, water, or other fluid or gas from the 
one area to the other, without obstruction, such passage presenting 
at any transverse section that may be taken through the same, an 
area equal to that of the inlet tube. This formation of the passage 
is obtained by attaching t the face of the body C! carrying the 
inlet guide vanes a conoidal or “ ogival” body F, the distance from 
the apex of which to the point of attachment to the body C' is made, 
by preference, equal to from once to twice the mean diameter of the 
annular fan, the surface of the same being curved in a peculiar 
manner, as shown, and the inlet tube made to widen out gradually 
over the conoid or “ ogival,” receiving a similar curvature to the 
same, while its distance from the surface of the conoid or “ ogival ” 
is at every point such that the annular sectional area between them, 
obtained by the intersection of a plane at right angles to the axis, is 
at all points equal. 

In order to obtain the proper curvature of the surface of the 
guiding cone or “ ogival” and that of the surrounding tube, it is pre- 
ferred to proceed in the following manner:—At the extremity of 
the mean diameter of the annular fan draw the line X, X, shown 
at Fig. 1, parallel with the axis of the fan. At the extremity 
of the mean diameter of the area of the conducting tube (that 
is, the diameter of a circle which shall divide such area into two parts 
of equal area), draw a line Y, Y, parallel with the axis of the tube. 
Then join the extremities of these lines with a line Z,Z, having a 
continuous and gradual double curvature (such as may be formed by 
the joining tangentially of the arcs of two circles), the extremities 
of which line join on tothe lines X, X, and Y, Y, in a tangential 
manner. Assuming each point in the line Z, Z, to be the extremity 
of the mean diameter of the area of the passage at that point, then 
determine by any known means the corresponding points through 
which the curvature of the guide cone or “ ogival”” F and surround- 
ing tube E must pass for the annular area contained between them 
to be in all points equal. The forms of the outlet or delivery tube 
G and guiding cone or “ ogival ” II are determined in precisely the 
same manner as that of the inlet tube and guide cone or “ ogival.” 
As before stated, a portion of the curved surface of the guide cone 
or “ ogival” H is formed on the body D! of the guide vanes D. 

The peculiar formation of the guide cones or “ ogivals” and sur- 
rounding conducting tube forms a further important feature of this 
invention. The relation between the angles a, B, y, 3, may be de- 
termined by means of the two following formulw, from which, if two 
of these angles are assumed, the other two may be determined :— 

I.) cotangent 8 — cotangent a = cotangent y — cotangent 2. 

11)" = 1-2 X (cotangent a — cotangent 3,) X (cotangent 6 —co- 
tangent «,) in which second formula h denotes the difference in the 
heights of the water columns corresponding to the pressures 
of the air in the inlet and outlet tubes, and u the height of 
the water column corresponding with the velocity of the air 
in the tubes. The angle @ should always be acute, or at most equal 
to 90 degs-; @ should also be an acute angle and less than a; 
y may be acute, a right angle, or obtuse (as seen in Fig. 6, Fig. 4, 
Fig. 5); 3 should always be an obtuse angle. Although these 
angles are to a certain extent optional, as there are ouly two equa- 
tions to determine the value of four of them, yet they should not 
be made too acute or too obtuse. It will be evident that if the 
angle 3 is made equal to 90 deg., the outlet guide vanes will be 
straight and parallel to the axis of the outlet tube. They will con- 
sequently have no influence on the air issuing from the fan, and 
may therefore be entirely omitted. In this case the vanes of the fan 
and the inlet guide vanes will be formed, as shown in the part 
developed section at Fig. 6, where }' is the fan, and C the inlet 
vanes. {In the same manner, if the angle « is made equal to 90 deg., 
the inlet guide vanes may be dispensed with, in which case the 
vanes of the fan and the outlet guide vanes would be formed as 
shown in the part developed section at lig., 7, where 0' is the fan 
and D the outlet guide vanes. 

The number of vanes tothe fan and that of the guide vanes is 
variable according to the size of the fan and the nature of the 
angles a, 6, y,3; their distance apart should not be greater than 
from one bali to one quarter of their radial depth. The breadth of 
the fan and guide vanes in the direction parallel with the axis should 
be such that the channels formed between them are not too long nor 
receive too great a curvature. The radius to such curvature should 
beat least equal to twice the distance between the vanes, it is preferred 
to make the breadth of the fan blades equal to from one-eighth to 
three-eighths of the mean diameter of the annular area of the same, 
and the breadth of the inlet and outlet guide vanes equal to about 
one-quarter of the mean diameter. 

The hereinbefore described apparatus for raising, propelling, or 
exhausting air, water, or other fluids or gases may be employed either 
in a horizontal, vertical, or any other position. 





Muiwat Tronworks.—Under the name of the “ Millwall Iron- 
works and Shipbuilding Company ” an association of capitalists and 
contractors has been formed with £300,000 capital, which is all sub- 
scribed, to work with efficiency the extensive shipbuilding yard and 
rolling mills hitherto carried on by Mr. C. J. Mare, at Millwall. 
The yard where the Great Eastern was built, and which was pur- 
chased last year by Mr. Mare, forms a part of the premises of the 
new company. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE METROPOLITAN RATLWAY LOCOMOTIVES. 


Stz,—We have been entertained from time to time with accounts 
of the perfections and peculiar construction of these engines, and 
most ol as must have been led to believe that they did not smoke, 
ejected no steam or carbonic acid gas, and were the most perfect, 
tractable, and innocent engines in the world. We find that the 
engineer, in his speech at the opening of the line, says that, “ with 
the assistance he had obtained, this had been satisfactorily accom- 
plished.” ; 

There is an old and true saying, that “too many cooks spoil the 
broth,” and, as it is also well known, that somewhere about a dozen 
engineers of every variety of capability were “assisting” in the 
getting up of these engines, this must be taken as an additional proof 
of the truth of the proverb, We find that the steam and sulphurous 
vapours from the engines render the tunnel portions so close and 
unhealthy that some of the employés had to be taken to the hospital, 
and that the necessity for some great alteration is manifest. ; 

I write this to ask why, in this peculiar instance, the atmospheric 
system is not applied? It is true that it has been found open to 
objections when used for the entire traffic of a main line, and ex- 
wosed to the sun and influences of the weather over its whole 
fen Me but it has yet to be shown that on a short length of three 
and a half miles it will not do. I remember the old South Devon 
line when worked by this system, and have travelled over it at 
a speed exceeding sixty miles an hour, and here the pumping stations 
were about three miles apart. ‘The tube was exposed to the sun 
and weather throughout the greater part of its length, and from this 
cause, no doubt, the difliculty of maintaining the vacuum throughout 
arose; but it would be a great slur on the engineering skill of 
the present day to say that the short length of this line, the 
greater portion of which is underground, could not be thus 
worked, and that a sufficient propelling vacuum could not be 
maintained, . 

It is my opinion that they will ultimately have to employ this 
system if the line is to be safely and profitably worked, and the 
convenience of the public is of any consideration ; and from what 
we read it cannot be said that this latter part seems to be of any 
moment, 

I hope this suggestion of employing the atmospheric system 
will be seriously considered. AN ENGINEER. 

London, Jan 14, 1863. 

MARINE ENGINES. 

Sin,—-In your article in to-day’s issue headed “ Marine Engines” 
you have made a statement which astonishes me very much, and 
coming from such an authority is likely to do much harm if 
accepted in the form it is made. You state that * heretofore no 
mode has been hit upon for employing the high and low pressure 
cylinders to work separate cranks at right angles to each other.” 
You further state “that Mr. Cowper, of Great George-street, has 
lately patented a plan whereby the steam is exhausted from the 
high-pressure cylinder into an intermediate vessel or receiver, well 
steam-jacketted, and from which the low-pressure cylinder helps 
itself as required.” In the first place the plan which you state to 
be novel, or not “ heretofore hit upon,” has been practused by one 
or more Lancashire engineers for some years, applied to stationary 
engines, and also by at least one Scotch engincer, At the cotton 
mill in this town of Messrs. Ashton and Brothers, four or tive 
years ago, Mr. Goodfellow, of Hyde, altered a pair of low-pressure 
engines coupled at right angles into compound high and low pres- 
sure, by replacing the cylinder of one engine with one of a lesser 
diameter, and raising the steam pressure to 65 Ib. on the square inch, 
He placed a vessel or receiver between the high and low pressure 
cylinders for the exact purpose of Mr. Cowper's patent, and of 
suflicient contents to secure a tolerably regular supply and pres- 
sure to the low-pressure cylinder. This receiver, when well 
jacketted with felt, makes little condensed water, and has been 
found to work easily, safely, and with great economy of coal and 
certainty, with a minimum expenditure in the first cost, by dispens- 
ing with one condensing apparatus. 

The same engineer (Mr. Goodfellow) has altered two other pairs 
of coupled engines for the same firm, and no doubt has done the 
same for mapy others. Another instance in my own knowledge is 
at the Banner Mill (cotton), at Aberdeen (Messrs. Robinson, Crum 
and Co.). In this case the house was prepared for two engines of 
over 100-horse power each, but only one engine was put down, 
requiring more power and economy. A high-pressure beam engine 
was placed in the place prepared for a second condensing engine ; 
the cranks were placed at right angles, and a receiver or reservoir 
placed between the two, as recommended by Mr. Cowper. 
This was done by Messrs. James Carmichael and Co., 
Ward Foundry, Dundee, in the early part of 1858. I enclose 
diagrams of two of the pairs mentioned, in corroboration of 
my statements. The plan is not new, and probably others will 
write you to the same effect from this district. Your journal is 
highly prized, and enjoys so much confidence as to render such a 
statement as that which calls forth my letter most mischievous if 
allowed to go unchallenged, and [ should hope you will class the 
patent mentioned as one of your “invalid patents,” and so prevent 
the public from being intimidated by a futile patent, ifthey wish to 
adopt and use this plan of working compound engines, at once so 
simple, cheap, and efficacious 

will not lengthen my letter—already too long—-but request its 
insertion in your journal, with the result of your own cogita- 
tions. A. COITON-SPINNER, 

Stockport, January 10th, 1863. 


—_-—-- 








COMPOUND MARINE ENGINES. 

Sir,—In your article of the 9th inst. on marine engines, after 
remarking generally upon Mr. Humphry’s improvements, and 
stating that the use of four cylinders, high and low pressure, with 
cranks at right angles, “did not seem quite right,” you say, “ Mr. 
Cowper, of Great George-street, has, however, lately patented a plan 
whereby the steam is exhausted from the high-pressure cylinder 
into an intermediate ‘vessel or receiver,’ well steam—jacketted, and 
from which the low-pressure cylinder ‘ helps itself” as required.” 
And you then instance Messrs. May and Co.'s engine, in the Exhi- 
bition, “in which Mr, Cowper's important improvement is carried 
out.” 

Now, Sir, I am most unwilling to detract from Mr. Cowper's 
acknowledged ability in matters relating to the economical use of 
steam; but it is rather too much for Mr. Cowper to make the 
subject of a patent, or for you to ask us to believe in the originality 
of the idea of a‘ vessel or receiver,” placed between a high and low 
pressure cylinder, so as to use the same steam in both cylinders, 
and yet allow of the cranks being placed at right angles to each 
other 

In the town of Market Harborough there has, for many years, 
existed a woollen mill, successively in the occupation of “Messrs. 
Clarke and Fauntleroy. Previous to the year 1840 that mill was 
rebuilt, and a pair of new beam engines erected in it by the late 
firm of Cort and Co., Leicester. The non-condensing his a 12in. 
steam-jacketted, and the condensing engine a 24in, cylinder; both are 
connected to the opposite ends of the same fly-wheel shaft, with 
cranks at right angles. Between the two cylinders is placed a 
vessel or receiver, the cubical contents of which ure the same as those 
of the larger, or four times those of the smaller cylinder. ‘The 
steam, after working the non-condensing engine, at 50 1b. per square 
inch, passes into the receiver, where it waits until the valves of the 
condensing engine open to admit it into that engine, and thence to 
the condenser, 

In the autumn of 1850, on the occasion of putting in a Galloway 
boiler, the engines were indicated by the writer, both before and 


after the new boiler was at work, to ascertain the saving of fuel; and 
notwithstanding the use of the receiver, the diagram, from the high- 
pressure cylinder, showed a back pressure equal to eight horses’ 
| power in a 12in. cylinder. This back pressureis the great drawback 
to using coupled compound engines with cranks at right angles to 
each other. . M. 
Leeds, January 14th, 1863. 





Sim,—In the leader on “ Marine Engines ” which appears in your 
publication of the 9th inst., I have noticed an account of Mr. Cow- 
per's, of Great George-street, lately patented improvements in com- 
pound engines, and your remarks on their use. 

‘These so-called improvements have long been the most disgrace- 
ful feature in Lancashite engineering ; they are the leading charac- 
teristic of the short Stroke high-pressure compound engines so 
strongly advocated and extensively introduced by Mr. B. Good- 
fellow, of Hyde, Messrs. Martin and Smethurst, of Guide Bridge, 
and a few other firms. 

These engines generally lave two high-pressure engines or 
cylinders, coupled by gearing to the low-pressure engine or cylinder, 
and usua!ly run about 75 strokes per minute ‘to the low-pressure 
engine's 2U or 22 strokes per minute, and have been styled in dis- 
gust, from the great trouble and expense they occasion, and are well 
known, by the name of “ steam pumps,” alias the cog-wheelwright 
and ironfounder’s constant friend. It is evident that in such cases 
as the one mentioned, or where the high-pressure cylinder exhausts 
several times to once of the low-pressure cylinder, enormous back 
pressure will be produced, or room must be provided for the high- 
pressure exhaust steam until the low-pressure cylinder is ready to 
receive it ; and lead, therefore, to the use of a receiver to contain the 
exhaust high-pressure steam ; so that the low-pressure cylinder could 
—auas you aptly express it—® help itself.” 

The plan of using a receiver has also, and is being extensively 
adopted to high-pressure compound engines working at quarter 
centres to the low-pressure engine—the same difficulty being felt, 
though perhaps in a less degree. 


Ashton-under-Lyne, January 12th, 1863. F. Faowss. 





Sir,—In your valuable journal of last week, in an article on the 
above subject, L read as follows :— 

“There is another important point with respect to compound 
eugines. As now used, and with cranks at right angles, four 
cylinders are required. Heretofore no mode has been hit upon for 
employing the high and low pressure cylinders to work separate 
cranks at right angles to each other,” &e. 

I beg to inform you I have recently secured a patent for arrange- 
ments of valves expressly to answer this important requisition in 
compound engines, doing away with the necessity of an extra inter- 
mediate vessel or receiver (as referred to further on in your article) ; 
thus with two cylinders, and cranks at right angles, also gaining 
all the advantages claimed for compound engines, together with the 
advantage of only having back pressure on the piston of the high- 
pressure cylinder for half the stroke, instead of for the whole stroke, 
as usual. lor the remaining half stroke the high-pressure cylinder 
is open to the condenser: thus having the advantage of the vacuum 
therein, the back-pressure in the one half stroke is compensated for 
in the other. 

On account of the interest you and your readers appear to take in 
“steam worked expansively,” I am induced to offer to submit to 
you for insertion drawings and descriptions of these valves, should 
you think it desirable. Fraser SELBY. 

6, Cannon-street West, London, E.C., Jan. 13th, 1863. 





COMPOUND CYLINDER ENGINES AND SUPERHEATERS. 
Six,—In your last article on “Marine Engines ” you allude to 
Mr. Cowper's engine as made by W. May and Co., in which the 
cranks of the high and low pressure cylinders are set at right angles. 
This is mentioned in my patent, and every engine that l have con- 
structed works in this way. In the three-cylinder arrangement the 
cranks are set at equal distances. I have always so proportioned the 
relative diameters of the pistons that each may have the same power 
at the proper working pressure. Engines on this principle may run 
at a much higher speed than in cases where the pistons of compound 
engines are yoked together as one piece, as thus the moving parts 
ave necessarily very heavy. In my principle of heating the steam 
in its passage between the cylinders (for which the jury of Class 8 
of the late Exhibition awarded me a medal) I have found that great 
cubical capacity in the interheaters is not so important as extensive 
heat-absorbing surface. ‘lhe exhaust steam from the first cylinder, 
in its passage through the heater becomes greatly augmented in 
volume, and this effect not taking place suddenly, but requiring 
time, the heater serves as a continuous reservoir of power, which is 
given out with something near uniformity during the stroke of the 
larger or following cylinder. 

1 have also to offera hint that may be useful concerning the dura- 
bility of superheaters. You inform us that “copper” instead of 
iron is now used—I presume, in order to avoid the internal oxi- 
dation which soon destroys the tubes of the latter. I have had an 
iron interheater (for steam expanded between two cylinders) now 
at work constantly, for more than eighteen months; the plates are 
only three-sixteenths thick, and are now apparently as good as at first. 
The fuel used is Welsh anthracite. I attribute this durability to 
the circumstance that the materials used for the lubrication of the 
first cylinder are deposited upon the platesand tubes by the passage 
of the steam through the heater, and is there hardened 
into a scale or varnish. ‘lo those who are troubled with the 
corrosion of primary superheaters, made of iron, { suggest the 
remedy of fitting on a grease-cock, and allowing oil, tallow, or tar to 
drop slowly in at the place where the steam enters. This may be 
easily tried, and perhaps some of your readers may have the oppor- 
tunity of doing so. FP. HW. Wenn. 

Union-road, Clapham, 1dth January, 1863. 





CHELSEA SUSPENSION BRIDGE. 

Sir,—I have read with great care and attention your leading 
article in Tue Enarneer of the 2nd inst., on this subject, and quite 
agree with you in hoping that “ Messrs. Hawkshaw and Clark may 
live until this bridge, as left by Mr. Page, breaks down.” 

The history of the whole of this commotion, and the appointment 
of Mr. Clark to “ repair and strengthen” this bridge would, I doubt 
not, be rather interesting, and it is to be hoped that we may one day 
have such a history. ‘ 

It seems that the great practical knowledge of Mr. Clark- only 
discovers to him that (in his opinion) the main chains were 
of “insufficient strength,” or in fact that there is a wrong 
distribution of material in the bridge; and we find Messrs. 
Clark and Hawkshaw constituted a tribunal to judge of the 
correctness of the work of a brother engineer, against whom 
it seems true that a “dead set” is organised, whether by 
the judges or others “time will make mention.” Now there 
can be no objection to the critical examination of any structure by 
competent persons, in a fair and proper spirit, but I am exceedingly 


distribution of material when it is remembered how beautifully and 
“scientifically” the distribution was carried out by him in the 
floating saucers at the Victoria Docks, which on several occasions 
failed from weakness or wrong distribution. 

As to the questions of five tons per inch section of iron as being 
the greatest that ought to be used in ordinary practice, with the 
ordinary quality of iron employed, I am sure that it is right, 
especially as ironmakers look to quantity rather than quality, and 
usersto cost, to the exclusion of everything else ; but the iron made by 
Messrs. Howard and Ravenhill being of such excellent quality, and 
having stood the test of 13} tons per square inch without the least 
damage or extension, I feel no inclination to take Mr. Clark’s 





“opinion” as correct, or settling the question, especially when 








amused to see Mr. Clark pretending to decide on the right or wrong | 





— 


Fairbairn states that “a severe tensile strain is not injurious to the 
bearing powers of wrought iron even when repeated four times.” 

I do not know what Mr. Clark’s capabilities are, to enable him to 
decide that the bridge could not be safe with an occasional load of 
8} tons per square inch; but I should think Messrs. Howard and 
Ravenhill could enlighten him as to the quality of the iron, all of 
which must have been of first-class quality to have stood the test 
so well. I did not make these.remarks last week, as I waited tosee 
if anyone would take the matter up. 


London, January 10, 1863. ye 





REPAIRING THE’ GREAT EASTERN. 

Sm,—Tue Evarneer of yesterday containg a long account, ex- 
tracted from the Scientific American, of the plan,employed in repair- 
ing the damage to the Great Eastern whilst afloat, and ,I notice that 
it is termed an “extraordinary feat of hydraulic and mechanical 


qaginpering. 
t may perhaps be interesting to the Scientific American writer to be 
told that, if he will refer to vol. xl. of the “ Transactions of the 
Society of Arts for 1823,” he will there find aun engraving aud 
description of this identical contrivance, invented by a Mr. W. 
Hookey, to enable the under-water portion of a ship to be repaired 
— the a— is afloat, and it is now revived as novel after a 
‘orty years’ sleep. eae ee eae 
7, Duke-strest, Adelphi, Cuartes F. T. Youna, C.E. 
January 10th, 1863. 





THE MECHANICAL THEORY OF HEAT. 
Sm,—Altbough I do not consider myself an old fogey, I have yet 
the misfortune to date my education from a time when Mr. Joule, 
Professor Rankine, and the mechanical theory of heat were still 


| unknown, and, what is worse, I must candidly confess that, up to 


this time, I have not been able to understand any of the three. I 
have not been fortunate enough to meet with any complete account 
of the theory, or of Mr. Joule’s experiments by that gentleman 
himself, and I eagerly turned to Professor Rankine’s treatise on the 
steam engine, when first published, for enlightenment. But, alas! if 
the new theory is as difficult to comprehend as the Professor's 


| book, I am afraid I must make up my mind fo die in ignorance. 


Yet 1 see in the current number of THe Encrveer a paper by the 
Professor, from which it would appear that the principles and 
results of the new theory are reduced to the most rigid mathema- 
tical calculation, and especially that the point of absolute zero of 
temperature is determined within less than half a degree. On this 
very point of the absolute zero I thought I had discovered some 
palpable errors in its treatment in Rankine’s work on the steam 
engine, but I suppose it must be I, and not the Professor, who is 
wrong; an have, in consequence, to ask a favour of you, Mr. 
Editor—that you will direct me, and any of your readers who may 
be suffering under similar difficulties, where we can have our doubts 
solved and the misty vapours that surround us cleared away. In 
short, Sir, can you tell me where I can find a clear and intelligible 
account of what the mechanical theory of heat is, and of the scope 
and extent of the experiments by which the theory is supposed to 
be proved, and its numerical data determined—the said account to 
be adapted to an ordinary intellectual capacity, and digestible in 
the spare time falling to the lot of an ordinary engineer ? .E 
Pimlico, 15th Jan., 1803. 





FRICTION COUPLINGS. 

Sm,—In reply to the letter of “ J. K.,” in your paper of the 2nd 
January, requesting a formula to ascertain the size of a friction 
coupling for a shaft which is driven by a belt 3in. wide on a pulley 
30in. diameter, 1 would recommend him to make it as nearly as pos- 
sible the same size as the pulley, say from 2ft. Gin. to 2ft. diameter. 

If it will suit the position, a good way is to cast the J0in. pulley 
so that the inner surtace of the rim may form the hollow part of the 
coupling, say about gin. wide, with jin. of taper on each side, making 
it about 29in. diameter at the outside and 28in. at the inside. The 
shifting lever ought to have considerable power, say 2) to 1; 
compound levers do well for this purpose. 

Friction couplings when made thus—of nearly the same size as the 
driving pulley—l have always found to work well, but when made 
much less they are not so satisfactory, requiring a great pressure to 
put them in gear, and when in they are apt to stick fast. 

Should the above be too large to suit “J. K.’s” purpose, perhaps 
a of Robertson’s patent grooved frictional couplings might suit 
iim. 

1 may mention that, from some rough experiments, I believe that 
the friction of friction clutches is very much the same as that of any 
other surfaces, and, consequently, their size may be calculated pretty 
nearly when the power to be transmitted and the pressure on the 
coupling are kuown. J. M. 

London, 12th January, 1863. 


—— 
PROVISIONAL SPECIFICATIONS.—MACKELCAN’S CASE. 

Sim,—As you have recently drawn attention to the great import- 
ance to inventors of their possessing accurate notions as to the legal 
requirements of provisional specifications, it has occurred to me to 
send you a few remarks, by way of correction, of a very erroneous 
inference drawn by some persons from the nonsuit in Mackelcan’s 
case. 

I have heard it in effect argued that because the plaintiff patentee 
was nonsuited, on the sole ground of the insufficient description of 
the alleged invention in the complete specilication (without re- 
ference to the provisional document), therefore the provisional 
specification is never to be taken into account after the complete 
document is filed, and, consequently, will never be used as a test of 
the validity of the patent! 

Now, my object at present is to show the fallacy contained in any 
such inference from the nonsuit referred to. he facts of the case, 
as I have been informed (by the plaintiff himself), are these :—The 
plaintiff drew his own specifications, provisional and final. But he 
was not aware that the final specification was required to be com- 
plete in itself, and consequently did not attempt to make itso. <Ac- 
cordingly, when the judge, on looking at the specification purporting 
to be acomplete specification, found that it did not sutticiently describe 
the alleged invention, he at once nonsuited the plaintiff. “ Without 
going any further in the case, he came upon an unanswerable ground 
of nonsuit. The specification produced as complete was found to 
be fatally defective. No question arose in the case as to the provi- 
sional specification. Now, what is there in this case to support the 
inference, from the judge's silence as to the provisional specitication, 
that this document is never to be used as a test of the validity of the 
yatent? Granted that the judge refused to consider it when asked. 
‘The reason is simply that the case of the plaintiff was conclusively 
answered by a mere reference to the complete specification, and 
therefore the case was naturally ended. Butsuppose the case had been 
quite different —that, instead of the final specification being‘defective, it 
had contained all that was announced in the provisiunal specifica- 
tion, and something material in addition to it—there would still have 
been a nonsuit, aithough on a different ground. ‘lhe nonsuit 
would then have been on the ground of the insufficiency of the pro- 
visional specification, in omitting to state adequately the nature of 
the alleged invention. The judge would in that case have read the 
provisional specification, and tested the validity of the patent by it. 
But it must be remarked, that in this latter case the final speci- 
fication might have been susceptible of amendment by the entry of 
a disclaimer. 

‘The true inference from Mackelcan’s case, in my view of it, is, 
not that the legal requirements of the provisional specification are 
in any degree relaxed by it, but that the tinal specification is required 
to be complete in itself. 

Then, agaiu, the specification was fatally defective, owing to a 
misconception of its legal requirements, which would not have 
occurred if a competent patent agent had been employed. 

Wiu1am Spence, Assoc. Inst. C.E. 
50, Chancery-lane, W.C., 13th Jan., 1863. 
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TURKISH CANNON, 

Smr,—The greatest piece of ordnance ever cast was that of 
Mohammed IJ., manufactured by a renegade Hungarian Orbén in 
1452, for the siegeof Constantinople in 1453. 1t threw stone balls 
weighing 12 cwt., was charged by help of machinery, working so 
slowly that nearly two hours were consumed from one discharge 
to the other. As the Turks pointed only during daytime, not more 
than seven shots (throws) were made per diem from this enormous 
mortar. The removal of this monstrous piece of ordnance from 
Adrianople to Constantinople lasted two months. 

The calibre is vaguely stated by the medieval chronicler, who 
gives the circumference of the balls to have been eleven spans. 
Assuming, however, and with great probability, thatthe 1,200 lb, were 
ancient Niirnberg pounds, which were, and are up to the present 
day, used by all civilised artillerists, then the diameter could be 
easily ascertained, as the ancient artillerists called those pieces of 
ordnance destined to throw stone after the weight of balls made of 
a certain kind of sandstone, the specific gravity of which is to that 
of cast ironas 2:7 hence aso called 71b. howitzer can easily throw 24lb. 
round (iron balls). According to this the diameter must have been 
31-02522in., or, neglecting the fraction, 3lin.; the circumference there- 
fore, 97-47174in., nearly $73in. This enormous mortar burst after 
short use, killing its own manufacterer. ARTILLERIST. 

Kennington, January 15th, 1863. 





LIQUID STEAM, AND ITS CONNECTION WITH BOILER 
EXPLOSIONS. 
Tue well-known experiment of compressing carbonic acid gas, | 


resulting in a snow-like solid, is very easily performed by using a | 


strong metallic syringe and a receiver. Now, if, with a similar 
apparatus, suitably formed, to be retained at a proper temperature, 
we were to force steam into the receiver instead of gas, we should, 
under the compression of a sufficient number of atmospheres, obtain 
liquid steam. 

Again, as solid or liquid gases may be obtained without artificial 
pressure, by simply subjecting them to the requisite pressure effected 
by their generation in hermetically sealed tubes, so, in like manner, 
liquid steam may be produced within a closed vessel by the action 
of heat on a certain inclosed portion of water. 

It not being necessary to carry the analogy of the operation any 
further, I proceed to notice the result at different stages of such an 
operation as that last described. Let us suppose the apparatus em- 
ployed to be of metal, in form like a flask, with a stop-cock in the 
neck or tube. As we proceed to examine it at different intervals, 
supposing it to be half filled with water, and placed on a fire, we 
find—I1st, only a little vapour languidly escaping ; 2nd, some while 
after, on opening the stop-cock, the steam rushes forth with amazing 
violence; and, 3rd, if now re-closed and allowed to remain some 
while heated, the opening of the stop-cock would cause an explosion, 
and no appearance of water would be anywhere observable, for the 
whole of the model boiler’s contents would be found to have in- 
stantly flashed into steam; in fact, it was steam liquid from extreme 
pressure, and only required an outlet from which to burst forth 
with all its accumulated power. 

Boiler explosions are, in most instances, attributed to shortness of 
water, and, as is assumed, the consequent overheating of the boiler 
plates. Now, without meaning to assert that such a result is im- 
possible, under certain conditions, I do believe that, in the majority 
of the instances of steam boiler explosions, they have not occurred 
from any such cause whatever; and that, indeed, the overheating of 
boiler plates is not so easily attained as is usually supposed. 

Explosions follow in a comparatively short period from the time 
all was last seen sound and working. There has generally been in- 
sufficient time for a scarcity of water, and the fires have not been in 
full action. Supposing all ordinary circumstances appearing to be 
favourable to the prevention of an explosion, how does it still take 
place? Of course the safety-valve has ceased to perform its duty. 
The boiler being thus hermetically sealed, the pressure within may 
have increased to very nearly the point of causing its disrupture in 
its weakest part. The boiler may be as likely too full, as insufficient 
in its supply of water. 

The state in which we consider the interior of the boiler to be at that 
critical moment, is that of being largely charged with liquid steam. 
If already too full of water, that liquid steam is only the more rapidly 
increasing ; and if insufficiently supplied, then the violence of the 
liquid steam, however great, is literally less, as regards time, than 
in the former case, due to increased steam space. 

The idea of liquid steam is readily understood by 2 chemist, but 
may not be so apparent, perhaps, to the practical engineer. He may 
suppose that “ liquid steam” is only what he calls very hot water— 
water heated under pressure. But let him follow the process, as 
first stated, when we imagine steam compressed at such a tempera- 
ture as to avoid the possibility of its being condensed, and what 
then would be the result ? It could not remain in an aeriform state 
(the water-gas of the Germans) under the pressure of an indefinite 
number of atmospheres. If the vessels could be made of glass 
strong enough for the purpose, we should, at a certain period of the 





operation, find the molecules of steam brought into such close 
proximity as to fall down in a liquid state, and from that period in 
the operation go on increasing in quantity. To open a communi- 
cation between such a vessel and the external air would occasion an 
immediate and violent explosion, due to the rapid exit of the entire 
contents. But suppose a different arrangement, to guard against this 
casualty, as well as to prove the true result, by employing, instead | 
of one, the two chambers A, B. 
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A, into which steam has been artificially compressed until the liquid | 
steam has nearly half filled it with fluid, and B a large steam chest, 
all retained at a temperature sufficient only to prevent condensation 
and avoid any generation of steam. If we were now to open the 
stop-cock C, the two vessels A and B would divide the steam between 
them, leaving no appearance of liquid behind; that liquid, in fact, 
being no other than compressed or liquid steam, ready, in an 
instant, to assert its true character. 

In this experiment the absence of actual water arises from the 
mode of procedure; but in steam boilers the presence of water does 
not affect the main point. The only difference, then, is that the 
water and the liquid steam commingle. And all we desire to impress 
on the engineer is the possibility of a great, if not the greater, portion 
of the water within a steam engine boiler not being water alone, 
but water and liquid steam. 

It is a little singular that a fact so simple should have escaped 
more general observation, particularly when the case is so analogous 
to that of the mechanical process in the solidifying or the liquifying 
of certain gases. The proper way to master the subject is not to 
examine it in its complex form, but simply as steam, of which a 
certain volume has to be compressed until it takes a liquid form. 

In the state of liquid steam, water becomes like perfectly ethereal 
matter, vying with the electric fluid in its disruptive and violent 
effects, as well as its rapidity of action and thundering explosion, 
all of which are quite compatible with the immense power pent up 
in that small boiler space. ad 

Unfortunately, boiler explosions occur without premonitory indi- 
cations of the coming danger ; otherwise, next to drawing the fire, the 
best way would be to let off the steam gradually into a strong steam 
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chest ; or, as I once suggested, to have a pipe ing through the 
boiler and the water, which pipe might be Sool a 


a refrigerator, if | at an annual expense 


attached to a cold water cistern, thereby avoiding any opening into 
the boiler until the enormous pressure was considerably reduced. 
This method, however, has been overlooked; yet I feel assured it 
might often prove a valuable accessory, if even only used in doubtful 
cases. Henry Dincks, 


London, 10th January, 1863. 


MR. SCOTT RUSSELL IN YORKSHIRE, 
(From the Leeds Intelligencer.) 

Mr. J. Scorr Russsut lectured last week before the members of 
the Leeds Philosophical and Literary Society on the Iron Navy of 
England. Mr. T. P. Teale, F.R.S., the President of the Society, oc- 
cupied the chair. 

Mr. Scott Russell, in his opening remarks, congratulated the 
society on having been so clever or so fortunate as to have their 
various sessional periods inaugurated by such men as Herschel, 
Whewell, and Owen; and he said he felt it to be a great honour to 
have to succeed them. He also congratulated them on the public 
spirit they had shown in the good cause of education, though he 
believed there could be no better application of the money of a com- 
munity growing rich rapidly—as Leeds people were—than to the 
education of that community, because he believed the cheapest of 
all investments was an investment in brain. He did not hesitate 
that evening to speak upon the subject of our iron navy because, as 
Leeds was an inland town, probably not many of its citizens had 
made this subject a special study, as he had done. He went on to 


| show that the people of Leeds were interested in this question of ship- 


ping because they sent goods to all parts of the world im shipping, and 
because they paid a considerable share of the ten millions a year which 
the navy of this country costs. He was not sure that the Admiralty of 
this country had vessels which in case of war would save the com- 
merce of this country from such havoc as the Alabama was now 
committing on the commerce of New York. He was not sure that 
we had got proper value for the last thirty millions which had been 
spent on our fleet. In discussing these questions he showed first 
that wooden ships of war were worth little. The sentence pro- 
nounced upon them by Sir J. C. D. Hay, M.P., member for Wake- 
field, a captain of the navy, and chairman of the iron-plate com- 
mittee appointed by Government to make experiments in the effects 
of artillery on iron plates, was this:—* The man who goes into 
action in a wooden ship is a fool; and the man who sends him there 
is a villain.” The worthlessness of wooden ships came from their 
combustible nature, and mainly from an invention of modern times 
called horizontal shell firing. He described the various kinds of 
explosive shells which had been invented, in order to show what 
power an assailant had against a wooden ship. It was clear that 
against such missiles the best material for ships was iron, and 
especially as a plate of iron an inch thick had been found 
to take the sting out of a shell altogether; but by making 
the whole of the ship of iron, even the Ceck, masts, and 
rigging. a ship could be made incombustible. But then an 
iron ship had to be made unsinkable, and to show how that 
could be done he described the internal construction of the Great 
Eastern. ‘The great ship was divided into about thirty water-tight 
compartments, with longitudinal and transverse bulkheads to each. 
The Great Eastern had been a very unfortunate ship—-very. He did 
not think she deserved it. Being a child of his own, naturally he 
was partial to her. Dear little vessel! But he thought her misfor- 
tunes had arisen from want of brain in those who managed her. Not 
only had she every provision for making her unsinkable, but she 
was made double. She had a complete second inside. or an inner 
and an outer skin, and when on her last voyage she ran upon a rock 
her bottom was torn for 80ft. in length; but instead of turning back 
she went to the end of her journey, landed all her passengers in 
comfort and security, and took out her cargo as perfectly dry as 
when put on board. The ship only wanted bringing home and 
putting on the gridiron, and all would have been right again. But 
£20,000 or £30,000 had been spent in America in trying to cobble her 
up, and yet she wascoming home with several holes in ber bottom, and 
that indicated that notwithstanding she was perfectly seaworthy. 
Iron ships, then, being unsinkable through the numerous partitions 
or subdivisions contained in them, they were the sort which the 
Admiralty should have, and none other. But the next difliculty 
was to keep outshot ; and with reference to this branch of the sub- 
ject the lecturer explained what iron armour is and what it does. 
He assisted his explanations by reference to diagrams showing the 
various plans which clever men have devised for inducing a 68- 
pounder to stop on reaching the side of aship. It had been found 
that nothing would stop a ball but putting another body of iron to 
resist it as strong or stronger than itself. Sometimes balls get the 
better of the plates if a great many balls hit the same place succes- 
sively, but that was a difficult manceuvre at sea, though it had been 
done. But Whitworth and Armstrong, with their cylindrical shot, 
had been able to punch through a 4}in. plate, under peculiar circum- 
stances, and without anything at the back of it; but of all the 
hundreds of shots fired in action very few would have similar fortu- 
nate circumstances, and people might, therefore, comfort themselves 
with the feeling that at present 44in. iron plates were practically 
shell proof. When 4}in. were penetrated by ordinary guns, 


| they must make thicker armour, and to carry it they must 


build bigger ships, or limit the battery to a smaller portion of 
the ship. Here Mr. Scott Russell again introduced diagrams to 
show the different systems of plating wooden ships which had 
been suggested, and of arming iron ships with impenetrable plates. 
Yo fire a 3001b. weizht shot with a velocity of 2,000 feet per 
second, which would require a much larger gun than we have 
at present, would call for a ship covered with 7-in. armour and 
behind it Such a vessel would have to be of 12,000 tons 
burden, and that was half the size of the Great Eastern. By other 
practical remarks he proved that we have yet a great way to go 
in the improvement of guns and of armour. He next proceeded 
to give an account of the first discovery of the effect of horizontal 
shell firing on wooden ships; and said Louis Napoleon, having 
found his two iron-plated ships unscathed after the bombardment 
of Kinburn, during the Russian war, he immediately began to save 


| his money for the purpose of providing himself with an iron fleet. 


When England found out what he was doing the Government spent 
twenty-nine millions odd in building more wooden ships. Fortunately 


| the Times, on Friday, gave, from authentic sources, a list of “the 


magnificent fleet which now defends England.” Of the total 1,014 
ships of war there are only two fast iron ships and two slow. ‘That 


| was what the country had got for twenty-nine or thirty millions of 
| money since it was discovered that iron-coated ships only were good 
for warlike purposes. He was happy to say, however, that there was 


a promise of something better for the future. — We are now con- 
structing four ships of the Warrior or fast-sailing class, and of the 
slow-sailing class two more. To the best of his knowledge these 
are the ships we are now constructing. We have a further con- 
struction of wooden iron-coated ships to the extent, he believed, of 
ten. That was the present state of our armour-clad fleet, and he 
thought a very serious state for this reason: Ten millions of money 
was equal to a fleet of twenty Warriors. He believed the people of 
Leeds would agree with him when he said that if Warriors were the 
right thing, then certainly some of that thirty millions, which had 
been spent, should have been taken to build a fleet of Warriors. If, 
of that thirty millions, we had taken one-third in providing twenty 
more Warriors, we should have had a force greater than the whole 
force any one could bring against us on the sea, and we should have 
been masters of the sea. He wanted the people of Leeds to help to get 
this done. In order to induce them to pressupon their representatives 
in Parliament to get this done he asked them to consider what ought 
to be done as to an iron fleet. A fleet of twenty Warriors would be 
more powerful than the thousand wooden ships we have at present, 
all put together. A fleet of twenty Warriors would be maintained 
at a cost of one-fourth of what it now takes to maintain a fleet of one 
thousand wooden ships. And he went further and said if we had 
three fleets of twenty Warriors we could maintain those three fleets 
of little more than one-half of the ten millions 


now annually expended in naval affairs. The reason was, that iron 
ships did not dry rot. They did not decay in harbour. They had 
not continually to be pulled to pieces and put together again through 
decay of exceptional timbers; and, therefore, when we had invested 
thirty millions of money—only as much as had been thrown away 
under the old system—we should have three fleets of twenty 
Warriors, which would last sound and good for thirty years, and 
would only require a small annual per centage of expense for 
repairs. How were we to obtain so desirable a result? In one 
simple way. Order the Admiralty, through Parliament, to go out of 
business as manufacturers. They had been turned out of business 
as manufacturers in one department. In consequence of a com- 
mission of inquiry some ten years ago as to the expenses of the 
navy, & resolution was passed that the Admiralty should never 
be permitted to manufacture another marine steam engine in 
the dockyards, and the economy of that step had been enor- 
mous. But it was said, “You would not prevent the dock- 
yards from manufacturing ships?” He said certainly he 
would. Why should they? Could they manufacture ships better 
than other naval builders? At present they did not manufacture 
their engines, and why should they manufacture ships? While that 
was allowed they must maintain a magnificent establishment, which 
they did not like to have put down, and which could not be put 
down in times of peace. What was wanted was this. When the 
country had an iron fleet it would only be necessary to ask how 
much per cent. per annum was necessary to maintain that fleet? 
To maintain it there must be set aside for repair of the fleet some- 
thing like half a million per annum, and another half million in 
maintaining the engines and machinery; and the whole of the 
remaining sum which is now spent in maintaining the dockyards 
would go to produce as many Warriors, per annum as the country 
chose to buy; and for every million of money paid the country 
would receive two Warriors. That was a very simple pro- 
ceeding, by which we should get an efficient navy, and one main- 
tained at a less cost than that sum which, for the last twenty 
years, had been the average of the naval estimates annually 
voted by Parliament. In conclusion, he said he was sure the 
people of Leeds would feel with him that it was not de- 
sirable they should consider whether their commerce was to be 
protected by fast, eflicient, seaworthy, long voyage ships ; or whether 
their money was to be expended in building slow ships, or ships un- 
seaworthy, and which cannot go as far as our commerce. He was 
sure they would agree with him in saying that if wooden ships were 
no good it would be better to say so atonce; and, instead of having 
an enormous expense going on in maintaining them all over the 
world, let that expense be reduced as rapidly and widely as possible ; 
and let the money saved be put to wiser purposes in providing effi- 
cient iron ships; and if it could be shown that this course would 
bring about greater economy at the Admiralty, and greater economy 
in naval maintenance, he was sure no time or trouble would be con- 
sidered as lost which had been given to this subject. In answer to 
questions which were put at the close of the lecture, he said we 
should probably soon overtake the French fleet. Cho only thing to 
be complained of was that we were not before them. ‘They have six 
armour plated vessels, and we have four ; they have tenbuilding, and 
we have something like the same number building of the large class. 
We have also each of us several small ships; therefore we thought we 
were going on pretty welltogether. ‘The Italians havetwo builtandtwo 
building ; and he had heard that the Spaniards had two building, but he 
did not know. Mr. Scott Russell then, with reference to another 
question which had been put, said it was a very remarkable and 
curious thing that very retined iron had totally failed to stop shot, 
and it appeared that the greater the lump of metal put to stop a shot 
the greater the probability that it would do so; and the outside 
must be very cohesive, so that instead of a little lamp of metal being 
detached it might have been the help of allaround it, That implied 
tough and plastic iron, which would yield a little to the blow. In 
one of the Leeds manufactories that day he had seen enormous ma- 
chines being prepared for assisting in the manufacture of such iron 
plates, and from the extent of snch machinery now being made in 
the north of England, he had no doubt that armour plates would 
go a-head faster than guns, because no doubt soon 5-in., and even 
o-in. and 12-in,.plates, would be made as good as the present 
4-in. plates; and when it was universally known that nothing 
would do but toughness and plasticity in iron, he had no doubt as 
much would be got as was wanted. As to what should be done 
with our wooden ships he said he would keep them exactly as 
police of the sea; in fact, he would no longer retain them as soldiers, 
but convert them into police.—Mr. O'Callaghan having suggested a 
doubt as to whether a large iron-plated vessel could carry coals 
sufficient for a 5,000 miles voyage, Mr. Scott Russell said no great 
war ships should now be built of less than 12,000 tons burthen, and 
one built like the Warrior would easily carry coals for 5,000 miles.— 
Information having been asked for by the Rev. Dr. Brewer as 
to the fouling of iron ships, the lecturer said the covering of 
the bottom of an iron ship with barnacles tock very much 
from the speed of the ship, and therefore the bottoms of iron 
ships required to be cleaned frequently. The Admiralty, how- 
ever, did not understand the chemistry of their profession, 
and they fancied that an iron-plated copper-bottomed wooden 
ship would keep clean. But he (the lecturer) had now to de- 
clare as a matter of fact—and probably for the first time—that an 
iron-plated copper-bottomed wooden ship fouled more rapidly than 
an iron ship. fie knew this from special investigations which had 
been made for the purpose. Sir Humphrey Davy made a valuable 
discovery for the preservation of a ship's copper. It was the fitting 
of a belt of zinc round the top of the copper, and though the zinc 
decayed the copper did not. But though the copper did not decay 
the bottom did not keep clean, because there was the continual 
decay of the film of copper on the surface which had kept the bottom 
clean. Now, chemists knew that, electrically, iron and zinc were in 
the same category in regard to copper, and the Admiralty either 
forgot or never knew that a belt of iron in the water on the top of the 
copper was a chemical equivalent to zinc at the top of copper. The 
practical consequence was that iron-plates preserved the copper. The 
bottom fouled, and was covered with barnacles, but it was when 
that part of the iron-plate decayed which was in the water,—the 
iron decays, and the bottom fouls, 

Mr. Beecroft, M.P., rose at the call of the president, and was 
received with general applause. Le proposed a vote of thanks to 
Mr. Scott Russell for having come to Leeds to lecture on this most 
interesting, this most important, and, hemight say, this all-absorbing 
question of the day. For it must not be forgotten that, at the present 
moment, important changes were taking place which might affect 
the destinies of this aud all other nations depending for security on 
ships of war, A new era was now opening as to the construction of 
the future navy of England, Hitherto the rifled guns have had the 
best of it, and they Lave not yet attained their maximum force, 
neither have the iron-clad ships attained their maximum power of 
resistance. It was only the other day that we all were amazed 
with the extraordinary results achieved by Mr. Whitworth with 
his flat-ended shot and shell; therefore a great deal has yet to be 
done before we can pronounce the iron-clad ships invulnerable. 
All that is now wanted is to make the British navy the terror of 
our enemies and the pioveer of civilisation through every part of 
the habitable globe. ‘I'he Leeds Philosophical Society were deeply 
indebted to Mr. Scott Russell for coming among them on that 
occasion, and he (Mr. Beecroft) appealed to the audience whether 
they could have listened to a greater authority upon this subject 
than the gentleman who had addressed them. Who could be so 
well able to instruct others in a matter which vitally affects the 
future prospects and the continued supremacy of this mighty em- 
pire as the man who had constructed and launched under so 
many difficulties the Great Eastern? ‘That stupendous work 
would be the means of handing bis name down to posterity 
as a man of surpassing genius, of the greatest strength of 
nerve, and of indomitable rseverance. A dark cloud had 
hitherto hung over that noble ship, but he believed a bright 
prospect was in store for her; an he sincerely believed and 
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hoped that success would ultimately crown the efforts of those who 
had so tenaciously stuck to her through evil report and through 
bad report. Hefore he sat down he might be allowed to say that he 
agreed with Mr. Scott Russell that the Government, as a rule, had no 
business to be manufacturers. In the first place, it was scarcely 
their province; and, in the next place their being manufacturers 
was an interference with the manufacturing industry of the people. 
During the last session of Parliament he (Mr. Beecroft) had been one 
of a select committee which was appointed to investigate the cost of 
materials of war, manufactured by the Government, as compared 
with the cost of such materials manufactured by private establish- 
ments. As that committee had not yet concluded their labours it 
would be better that he should abstain from entering into this ques- 
tion; and therefore he must plead, as his excuse for not entering 
into the subject as his wishes prompted him to do, that it was his 
duty to be silent. 

Mr. A. Fairbairn seconded the proposition, and it was ec: 
with great cordiality, when the assembly separated. 
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IRELAND'S FORMING MOULDS FOR CARD 
CYLINDERS. 

Tuts invention, by J. Ireland, of Manchester, consists in using an 
expanding and contracting core barrel for the card cylinders of 
carding engines, and coating them with loam in the following 
manner:—The barrel when expanded to its full size is placed upon 
a turntable, and caused to revolve past one or more sweeps attached 
to one or more slide rests, for the purpose of acting upon the loam 
as it is placed upon the barrel, and regulating the size of the core. 
A sweeping frame, having one or more spaces in which a sweep is 
moved, is also used, so as to form spaces in the core for the 
thickening ribs, of the card cylinder. In connection with the afore- 
said core barrel there is employed an outside box or casing coated 
with loam in the inside, by a sweep attached to the slide rest. When 
the core and casing are finished and dried, they are placed upon a 
plate which is made perfectly true, and when thus put together the 
space between them will form the cylinder, when the metal is run 
into it. After casting in the usual manner, the core barrel is 
contracted and drawn out, so as to allow the cylinder to contract. 
Ky these means card cylinders require no balancing, are made with 
greater truth and in less time than by any other means. 

Fig. 1 is a vertical section, and Fig. 2 a plan, of one of the contract- 
ing and expanding core barrels for card cylinders ; Fig. 3, a vertical 
section of the barrel upon a turntable, and views of slide rests and 
sweeps employed for coating the barrel with loam and firming the 
circular grooves; Fig. 4,a plan, drawn to an enlarged scale, of a 
sweep for forming the grooves in the barrel for the thickening ribs 
of the cylinder; Fig. 5, an elevation of the sweeping frame in which 
the sweep works; Figs. 6 and 7 are front and end elevations 
of a frame for holding the barrel horizontally, and mounted 
with a slide for holding and adjusting the ‘position of the 
sweeping frame and a loam board when the core barrel is loamed 
horizontally ; Fig. 8, an elevation of the barrel when loamed, 
showing the spaces for the thickening ribs; Fig. 9 isan elevation 
and Fix. 10 a plan, of the outside box, and also showing the method 
of loaming the interior; Fig. 11, an elevation of the outside box, 
perforated with numerous holes, to allow the free escape of air; 
and Fig. 12 is a vertical section, showing the mould ready for 
casting. 

There are several modes of expanding and contracting the core 
barrel, but the patentee prefers that represented, in which the 
barrel is made in three parts or segments a, 6, c, Fig. 2, joined 
together with hinges, so as to allow the two segments 4, c. to act as 
wings, which can be turned inwards to contract the barrel; and 
outwards to expand it. 

The shaft of the core barrel is shown at d, Figs. 1,2, 3, 6, 7, 8, 
and 12, over which shaft is placed the tube e, Figs. 1, 3, and 12, 
having upon it the rack 7; Fig. 1, and jointed to it the rods g, h, 
Figs. 1, 3, and 12, connected at their other ends to the wings }, ec. 
In the teeth of the rack is geared the worm ion the spindle &, which 
turns in bearings, but cannot move longitudinally. When the 
worm is turned so as to raise the tube, the wings 6. ¢, are drawn in 
and the barrel contracted, as shown in Fig. 2, but when the worm 
is turned the other way, the tube is lowered and the wings are 
pressed outwards and the barrel expanded, as shown in Fig. 12. 
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The manner of loaming is either by placing the barrel upon a 
turntable, as shown in Fig. 3, and coated with loam to the required 
thickness by means of a sweep fired to a slide rest /, or by placing 
the barrel upon tressles, as shown in Figs. 6 and 7, The thickening 
ribs, which are placed upon the inside of the cylinder opposite 
where the cards are fixed on the outside of it, are made in the 
following manner:—A frame is employed, as shown in Fig. 5, 
which is either stationary or attached to a slide m, Fig. 7; the said 
frame has one or more spaces 2, to allow a sweep, Fig. 4, to move 
backwards and forwards in, and by this means form in the loam on 
the barrel the required spaces for the thickening ribs. 

The manner of loaming the outside box is shown in Figs. 9 
and 10. For this purpose there is used a sweep fixed to a slide 
rest 0, which moves round on its centre or in suitable bearings; by 
the sliding movement of the sweep the loam can be made any thick- 
ness with greater facility aud truth than without a slide rest. 

When the core barrel and outside box have been placed in the 
stove and the loam dried they are taken out, and when the barrel is 
lowered into its place in the outside box, as shown in Fig. 12, the 
space between the two will form the cylinder. 


THE METROPOLITAN RAILWAY. 

Arthe opening, on Friday last, of the Metropolitan (underground) 
Railway, Mr. Fowler, who was loudly cheered, said\—Mr. Chair- 
man, my lords, ladies, and gentlemen, 1 am much obliged to Lord 
Harris for the kind and flattering terms in which he has proposed 
my health as the engineer of the Metropolitan Railway, and to you, 
ladies and gentlemen, for the cordial manner in which you have 
responded to it. 1 confess I cannot but feel proud of the result of 
this day’s proceedings. Your journey over the Metropolitan 
Railway from Paddington to the present city station, in which we 
are now assembled, has brought to a successful completion a great 
public work of a novel character, in which a large measure of the 
responsibility has necessarily devolved upon me. ‘The line over 
which our journey to-day has extended may be said to form the 
first section of the Metropolitan Railway in its course eastward, and 
the station in which we are now assembled must be considered only 
a provisional city station. The next step will be tocarry out the 
authorised extension to Smithfield and Finsbury-circus or Moorgate- 
street, where a large permanent station will be constructed. 
The Metropolitan Railway was originally designed as a line 
from Edgware-road to King’s-cross, where it was proposed to 
join a project for a railway and large terminus in the Fleet Valley, 
promoted by our late distinguished friend, Mr. Charles Pearson, the 
City Solicitor. Mr. Pearson took great pains for several years in 
drawing public attention to his own vast and comprehensive 
scheme, Which comprised a large central railway station extending 
down the valley of the Fleet to Farringdon-street, with a wide road- 
way on the top of it. The pains taken by Mr. Pearson at this time, 
combined with his great energy and perseverance, prepared the 
public mind for the Metropolitan Railway as a public necessity, 
although he did not succeed in obtaining the requisite amount of 
support for his own particular scheme. The Act for the first 
Metropolitan Railway, or the instalment from Edgware-road to 
King’s-cross, was passed in 1853. In the following year, however, 
(1854), a complete scheme for the Metropolitan Railway was 
sanctioned by Parliament, commencing at Paddington, opposite the 
Great Western Hotel, with a junction along the Old Wharf-road for 
goods, and extending to the General Post-office, with a branch for 
Post-office purposes only to the London and North-Western 
Railway. Up to this time the idea of the promoters was to make 
the Metropolitan Railway an isolated line without junctions with 
any other line for passenger traffic. In consequence of this anti- 
cipated isolation of the modes of working the line which was then 
considered was the atmospheric ; and it appeared to be a favourable 
opportunity of successfully applying this principle of locomotion ; 
but after fully investigating the question in all its bearings, with the 
assistance of my late able friend, Mr. Brunel, I advised the directors 
to adopt locomotive engines. After the passing of the Act in 1854 
difficulties of various kinds arose, but chiefly of a financial nature, 
for which the Russian war was held to be chiefly responsible; and, 
except an Act for a trifling deviation, and for a junction with the 
Great Northern Railway, no steps were taken to carry out the 
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evident that the original expectation of an isolated metropolitan rail- 

way would not be realised, but that, in addition to its origival object 

of carrying vast numbers of passengers circulating within the me- 

tropolis, it was destined to become of the highest importance to the 
; northern and western railways of England as the means of affording 
| an approach to the centre of the city of London, unattainable by any 
| other means. Nay, further, it became evident, by the operationsand 
| proposals of a vigorous young railway company, the London, Chat- 
bam, and Dover, that the Metropolitan was also destined to become a 
link in a great chain of communication from the railways on the north 
of the river Thames to those on the south. This change in this 
position of the Metropolitan Railway, brought about chiefly by 
railway development generally in the country, added greatly to its 
value as a property, and, at the same time, made it necessary that I 
should reconsider the system of traction to be employed upon it. 
It was clear that the atmospheric system was now no longer pos- 
sible in a link line, and if the judgment which condemned it 
originally was sound, its rejection required no consideration now. 
It was also clear that the peculiar locomotive I had proposed for the 
isolated line, viz., without any fire-box, or the means of carrying 
any fuel whatever, but dependant upon the sufficient supply of hot 
water and steam being taken in at one end of the journey to supply 
it to the other, was no longer the machine to employ. But, at the 
same time, it was manifest that, from the necessarily low tunnel and 
numerous trains, the ordinary locomotive engine could not be em- 
ployed. It became necessary then to contrive an engine that should 
work as an ordinary locomotive when on the ordinary railways 
joining the Metropolitan Railway, puffing out its smoke and steam, 
and when in the Metropolitan Railway tunnel it should condense 
its steam and bottle up its smoke, so as to create no nuisance what- 
ever to the passengers. By the liberality of my directors I was 
authorised to construct an engine as a model or trial engine, partly 
for information and partly to satisfy unbelievers. This engine was 
constructed by Messrs. Stephenson and Co., of Newcastle, and tried 
early last year on the Metropolitan Railway, and made frequent trips 
to illustrate its double functions. A great many gentlemen now in the 
room witnessed those trials, and I may say that they were so 
successful that all doubts as tothe working of the line with comfort 
to passengers were at once removed. The present engines on the 
Metropolitan Railway, or those which will be employed by the Great 
Western Railway Company to work the traffic, have been moditied 
in minor details, for greater simplicity, by the able locomotive 
superintendent of that company, Mr. Gooch, and I hope they will 
work as satisfactorily as the model engine 1 constructed for his 
information and guidance. I am afraid this description will have 
been tedious to you, and especially to the ladies, and therefore I 
will not further occupy your time by any description of the line 
itself, or its stations, or the length of its tunnels, because you have 
made a careful personal inspection for yourselves; nor will I 
enumerate our difficulties with carrying the railway under and over 
sewers, gas pipes, water pipes, &c.; nor our troubles with public 
bodies and private individuals, but you may safely take my word 
for it, they have not been few or trifling : but I feel it right to state 
that nearly without exception we have met with every reasonable 
indulgence and intelligent forbearance from all public bodies, from 
the corporation of London downwards. These difficulties, how- 
ever, have been all happily overcome; and as we have overcome 
them to Farringdon-street I am sure we can overcome them 
to Moorgate-street. And when we remember the objects which 
will be accomplished by this great undertaking, we cannot but feel 
that they are worthy of the trouble and cost of overcoming every 
difficulty. Besides the original design of carrying local passengers 
from the west to the east of London and intermediate places, the 
Metropolitan Railway is calculated to continue passengers, goods, 
and minerals from Paddington, King’s-cross, and as my friend Mr. 
Beale would suggest, the Midland Company also, to the very heart 
of the city of London. I could also with great propriety allude to 
the carrying of meat, &c., to and from Smithfield-market and the 
avoidance of driving cattle through the streets; the providing 
a cheap and rapid access to and from the country to every 
class of persons employed in the city of London, including even 
labourers themselves, and some mitigation of the great railway-van 
evil in the streets. I believe the working of the Metropolitan 
Railway to be in good hands. I believe the Great Western Com- 
pany will do everything in their power to develope its resources, 




















undertaking until 1859. During this interval, however, it became 


and deserve the good opinion of the public using it. 
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SoLus.— Received. 

R. F.—Really, we never examined aneel in order to ascertain. 

J. B—We cannot advise you. It is generally aigicuit to introduce new 
inventions. 

A. B.—The £50 stamp duty was duly paid on Mr. Grigiths’ patent, which, 
therefore, is still in force. 

H. W.—Truren’s work, published by Messrs. Spon, of 16, Bucklersbury, is 
the best treatise on the manufacture of iron. 

Hakry.—The schedule of the Board of Trade regulations for the examination 
of engineers in commercial steamers has not been published. 

A. B—One pound of carbon, if wholluand ejfectively burnt, should convert 
nearly 16 lb. of water, already heated to 212 deg., into steam. 

H. H.—J/ your fan makes such a noise as to constitute a nuisance in the 
neighbourhood, we should suppose you would Le liable to conviction and 
fine. 

G. W.—We do not exactly see what you can petent in your arrangement. 
Besides, how would you exhaust from the high to the low pressure cylinder 
with the cranks 120 deg. apart ? 

R. R. R.—We do not know which kind of piston you mean. On most binds of 
packing there is no patent. Mr. P. R. Jackson, of Salford, Manchester, is, 
or formerly was, the agent for Ramsbottoin’s packing. 

J. B. H.—Send application, age, and certificate of practical acquaintance 
with marine engines to the Secretary of the Admiralty, Whitehall. If accepted 
you will be required to report at Woolwich. The poy of wacul engineers is 
very small, 

H. P.—/f you will give us the yield of your ironstone, and the cost per ton 
of ironstone, limestone, aud coal, we can tell you pretty nearly what it should 
cost you to make pigiron. In puddling steel there is often =5 per cent. waste 
of the tion, and 24 tons of coal ere employed per ton of iron. The labour 
will come to about 20s. per ton. By the Bessemer process the cost of welting 
the pig is under 5s. per ton, and the cost sor blowiag hardly 1s. The spiegel 
eisen added costs £6 10s. per ton. 


Tue Enarneer can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct Jrom the office on the following terms (paid in advance):— 

Half-yearly (including double number), lis. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
Tuk ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sirpence. The line averages 
eight words ; blocks are churged the same rate for the space they fill. Ail 
single advertisements Jrom the country iwust be accompanied by stamps in 
payment. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MX. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUR ENGINEER, 163, 
Strand, London, W. C. 
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IRON BRIDGES. 


For those long, over-house viaducts whereon railways 
are carried into the centres of large towns, engineers 
appear to still prefer brick arches. About a mile and a 
half of these arches have been erected on the line of the 
Charing-cross Railway, their original estimated cost 
having been £88,300. A great length of brick viaduct is 
also being built on the City extension of the London, 
Chatham, and Dover Railway. ‘The cost of these works is, 
we suppose, somewhere about £30 per lineal yard, or over 
£50,000 per mile. ‘The viaduct of the Blackwall Railway 
was said to have cost £26 per yard. For spans of S0ft. 
and upwards wrought iron is known to be much cheaperthan 
bricks, and it is questionable if the comparison would not 
be in favour of iron even down to spans of 25ft. or 30ft. 
For a span of 30ft. the girders for a double line ought not 
to weigh more than 10 tons, which, at £16 10s. per ton, 
would come to £16 10s. per yardrun, Heavy cast iron 
piers at £7 10s. per ton ought not to bring up the cest, 
with a viaduct 20ft. high, to as much as £25 per yard 
forward. Mr. Brunlees carried 3,129ft. of iron viaduct, in 
50ft. spans, across the estuaries of the rivers emptying into 
Morecambe Bay, and the whole weight of cast iron used 
was but 806 tons, that of the wrought iron superstructure, 
the latter for a singie line only, having been 801 tons. 
The cost of material with 50ft. spans was, therefore, about 
£20 per lineal yard; and so skilfully was the sink- 
ing of the piles managed that the whole cost, for a 
duble line throughout, will come to but £45 per yard. 
Colonel Kennedy’s bridges on the Bombay, Baroda, 
and Central India Railway have spans of 60ft. through- 
out, so that the weight of a span for a single line is about 
the same as the necessary weight of 30ft. spans for a 
double line. The single 60ft. spans of trussed girders weigh 
24 tons, and cost £400, or £20 per yard. The piers are of 
all depths, according to the ground, but as they are cast 
30in. in diameter, lin. thick, and in 9ft. lengths, and as 
three columns are employed for a double line over ordinary 
ground, the weight for a height of 20ft. would be rather 
under 10 tons for each pier, so that the cost would be about 
£4 per yard. Perhaps one of the most striking instances 
of the inexpensive construction of wrought iron girders 
on cast iron piers is that afforded by the pier at Southport. 
This work, designed by Mr. Brunlees, is 1,200 yards long, 
and is in d0ft. spans, the breaking weight of each of 
which is 120 tons. The whole cost of the pier, including 
sinking piles, cost of toll-houses, gates, pier head, &c., 
was but £7 lds. per yard forward. 

The time must come when solid beams, adapted to bridge 
spans of from 25ft. to 50ft., will be made at a moderate 
cost. The Butterley Company have made wrought iron 
beams of [ section 3ft. deep, with flanges 12in. broad, 
and undertake to make them up to lengths of 60ft. They 
are made by rolling two large 'T-irons, which are after- 
wards welded together by a process nearly or quite the 
same as that patented some years ago by Mr. Bertram, 
late Master Blacksmith at Woolwich Dockyard. ‘There is 
another mode, also, not readily describable without an 
illustration, whereby, we believe, solid beams may be 
rolled at once into their final shape. A solid rolled beam, 3ft. 
deep and 30ft. long, having 13 square inches of sectional area 








in the bottom flange, and 50 square inches of cross section 
altogether, should, upon the ordinary formula ace 


Tr where 
c is taken as 80, have a breaking strength equal to up- 
wards of 200 tons of distributed load, and tour such beams, 
forming the girders for a double line of rails, would thus 
safely bear 150 tons, or 24 tons per foot for each line of 
rails. At the same time the weight of each beam would 
be but 500 1b. per yard, or 9 tons for the four beams of 
30ft. each. We do not know the Butterley Company’s 
quotations for these beams, but it should be quite possible 
to produce them at a cost per ton below that of ordinary 
plate and lattice girders, which range from £15 to £17 
per ton. 

Two or three years ago Mr, Barlow proposed a grand 
system of overhouse railways in London, the lines to be 
carried on great spans of suspension bridging, each span to 
be 1,000ft. in width. We may never see such a scheme 
carried into practice, but the complaints already made in 
respect of the underground line, from which some of the 
porters have had to be taken to the hospitals in conse- 
quence of the poisonous exhalations of carbonic acid from 
the engines, still point to the probability of the ultimate 
adoption of the overhouse system in some form. 

When we recollect how, twenty years ago, short spans 
of cast iron girders were frequently put up in preference 
to brickwork, the necessary weight of cast iron girders 
being at least three times that of wrought iron girders of 
the same span and carrying the same load, we must believe 
that wrought girders are now preferable to brick arches. 
In the days of which we speak cast iron work was quoted 
at from £10 to £12 per ton, and wrought iron was pro- 
portionately costly. ‘There is now a prospect, however, 
that light girders of Bessemer’s steel may be produced at 
the same cost of wrought iron, and one-half greater 
strength. Should our hopes, in this respect, be fulfilled, 
the preference for metal in place of brickwork will, we 
think, become general for viaducts, whatever may be the 
span of the arches. 


IRON AND STEEL. 

Mr. Davin KirkaLpy’s conclusions from his “ experi- 
“mental inquiry into the comparative tensile strength and 
“other properties of various kinds of wrought iron and 
steel,” were lately laid before the Institution of Engineers in 
Scotland. They are the same as those contained in Mr, 
Kirkaldy’s most valuable book on iron and stcel, and 
from which we extracted these “ conclusions” some months 
ago. No previous experimenters had taken into account the 
difference betweenthe original and the fractured area of iron 
and steel broken under tensile strain. In this respect ex- 
perienced blacksmiths were, as in many other things, in 
advance of experimenters, for there were many old black- 
smiths who knew that a chain which would snap suddenly 
under an irregular strain, would often support a very 
heavy load at a “dead pull.” It is important, neverthe- 
less, to have it at last recorded in “the books” that “a 
“high breaking strain may be due to the iron being of 
“superior quality, dense, fine, and moderately soft, or 
“simply to its being very hard and unyielding ;” and that 
“a low breaking strain may be due to looseness and coarse- 
“ness in the texture, or to extreme softness, although 
“ accompanied by very close and fine quality.” We have 
all along hada standard of “modulus of elasticity,” in 
conformity with Dr. Hooke’s law of “ wt tensio sie vis,” and 
upon this we had reckoned that, if it were possible to 
stretch a bar of iron to ¢wice its original length, without 
breaking it, and without altering its sectional area (an 
impossibility, of course), 29,000,000 Ib, per square inch 
would be the force required to effect this, But Mr. 
Kirkaldy’s experiments have shown that, with many kinds 
of iron little or no extension takes place until after the 
limit of elasticity has been passed, and that, therefore, the 
accepted modulus of elusticity is hardly applicable. 

Inferior varieties, Mr. Kirkaldy tells us, show a much 
greater variation in the breaking strain than superior 
qualities, and, also, greater differences exist between small 
and large bars in coarse than in fine varieties. ‘These facts, 
although not, perhaps, before stated in the same formal 
manner, are, nevertheless, well known by those having a 
considerable acquaintance with iron. 

In respect of tensile strength, Mr. Kirkaldy states that 
rough bars are no stronger than turned bars of the 
same diameter, and that only a very slight difference exists 
between specimens from the centre and from the outside of 
crank shafts. There certainly was, and still is, a very 
prevalent opinion to the contrary. ‘This opinion may in 
some measure be due to a knowledge of the superior 
hardness of the surface as compared with the core of iron, as 
in a railway tyre for instance. There is the most unmistak- 
able evidence that, with tyres finished by rolling and put 
on without turning, the wear of the first one quarter of an 
inch in thickness is at least one half more than for the 
next quarter of an inch, exposed by the first turning. In 
respect of cold rolling, moreover, Mr. Kirkaldy shows that 
the tensile strength of iron is thereby greatly increased, 
not, however, by any consolidation of the fibres as has 
been supposed, but simply by a hardening of the iron 
itself. Rolled bars, as is known, and as Mr. Kirkaldy 
mentions, are hardened in a slight degree by being forged 
down. 

Mr. Kirkaldy’s careful experiments confirm those here- 
tofore made, from which it has been deduced that the 
tensile strength of iron and steel is somewhat greater in 
the direction in which the specimens have been rolled or 
forged than in a direction at right angles thereto. 

As to the fractures of iron, they present no evidence of 
quality unless it be known under what circumstances the 
fractures were made. We have seen a 2in, square bar of 
charcoal iron nicked on one side, after whieh two stout 
blacksmiths dealt a long succession of tremendous blows in 
order to break off the portion beyond the “nick.” When 
broken the fracture was extremely fibrous and silky. The 
other end of the same bar was then nicked on all four 
sides, after which a single sharp blow broke it off as short 
as a carrot, and with a fracture much like that of cast iron. 
Mr. Kirkaldy states that— 
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“Tron, when fractured suddenly, presents invariably a 
“ crystalline appearance ; when fractured slowly its ap- 
“ pearance is invariably fibrous. Also that the appearance 
“may be changed from fibrous to crystalline by merely 
“ altering the shape of the specimen so as to render it more 
“liable to snap. ‘The appearance, too, may be changed by 
“varying the treatment so as to render the iron harder 
“and more liable to snap. The appearance may also be 
“ changed by applying the strain so suddenly as to render 
“the specimen more liable to snap, from having less time 
“to stretch. Iron is less liable to snap the more it is 
“ worked and rolled.” 

No one, therefore, can pronounce upon the quality of 
wrought iron from an examination of fractured specimens, 
unless the conditions of fracture be known. 

Mr. Kirkaldy has examined broken specimens of scrap 
iron, and he observes that “the mixed character of the 
“scrap iron used in large forgings is proved by the singu- 
“larly varied appearance of the fractures of specimens cut 
‘out of crank shafts.” Selected scrap, like the clippings 
of Swedish bars, or Lowmoor boiler plates, is an excellent 
material. But, as commonly collected in engineering works, 
scrap includes every quality of iron. Some is red short, 
some is cold short,—some will burn while the rest is weld- 
ing, some will not weld at all. Here and there is a bit of 
steel, or of cast iron. Scrap forgings may be of the best, 
as they may also be of the worst quality. As to how to 
examine scrap as well as ordinary iron fractures, Mr. Kir- 
kaldy observes that the texture may be beautifully de- 
veloped by immersion in dilute hydrochloric (muriatic) 
acid, which acts only upon the impurities, leaving the iron 
for examination. 

It is not long since the Army and Navy Gazette made 
the startling announcement of a wonderful discovery by Mr. 
Anderson, of the Gun Factories, Woolwich. It was that 
steel was greatly strengthened by being hardened in oil. 
Mr. Anderson, we do not doubt, is too good a mechanic and 
too sensible a man to have “ discovered” any such thing, 
the fact that steel is improved by hardening in oil being 
well known. Upon this point Mr. Kirkaldy observes that 
steel is reduced in strength by being hardened in water, 
“while the strength is vastly increased by its being 
“ hardened in oil. The more highly steel is heated (with- 








' “out, of course, running the risk of being burned), the 


“ greater is the increase of strength on its being plunged 
‘into oil. Ina highly converted or hard steel the increase 
‘in strength and in hardness is greater than in a less con- 
‘verted or soft steel. Heated steel, by being plunged 
‘into oil instead of water, is not only considerably hard- 
‘ened, but toughened by the treatment. Steel plates 
hardened in oil and joined together with rivets are fully 
equal in strength to an unjointed soft plate; or the loss 
of strength by rivetting is more than counterbalanced by 
the increase in strength by hardening in oil.” 

As to steel rivetting Mr. Kirkaldy says :—“ Steel rivets 
fully larger in diameter than those used in rivetting iron 
plates of the same thickness being found to be greatly 
too small for rivetting steel plates, the probability 1s 
suggested that the proper proportion for iron rivets is 
‘ not, as generally assumed, a diameter equal to the thick- 
‘ness of the two plates to be joined. The shearing strain 
‘ of steel rivets is found to be about a fourth less than the 
“ tensile strain.’ 

That iron differs from steel only in the 7 of car- 

bonisation is apparent from the following :—* lron highly 
“ heated and suddenly cooled in water is hardened, and 
“the breaking strain, when gradually applied, increased 
“but at the same time it is rendered more liable to snap. 
“Tron, like steel, is softened, and the breaking strain 
‘ reduced, by being heated and allowed to cool slowly.” 
The following conclusions are full of interest :— 
“ The galvanising or tinning of iron plates produces no 
sensible effects on plates of the thickness experimented 
on. ‘The results, however, may be different should the 
plates be extremely thin. The breaking strain is 
materially affected by the shape of the specimen. ‘Thus 
the amount borne was much less when the diameter was 
uniform for some inches of the length than when con- 
fined to a small portion—a peculiarity previously unascer- 
tained and not even suspected. In screwed bolts the 
breaking strain is found to be greater when old dies are 
used in their formation than when the dies are new, 
owing to the iron becoming harder by the greater 
pressure required in forming the screw thread when 
the dies are old and blunt, than when new and sharp. 
The strength of screw-bolts is found to be in proportion 
to their relative areas, there being only a slight difference 
in favour of the smaller compared with the larger sizes, in- 
stead of the very material difference —- imagined. 
Screwed bolts are not necessarily injured although 
strained nearly to their breaking point. A great varia- 
tion consists in the strength of iron bars which have been 
cut and welded ; whilst some bear almost as much as the 
uncut bar, the strength of others is reduced fully a third. 
The breaking strain is reduced when the iron is frozen ; 
with the strain gradually applied the difference between 
a frozen and unfrozen bolt is lessened, as the iron is 
warmed by the drawing out of the specimen, ‘The 
amount of heat developed is considerable when the 
specimen is suddenly stretched, as shown in the forma- 
tion of vapour from the melting of the layer of ice on 
one of the specimens, and also by the surface of others 
assuming tints of various shades of blue and orange, not 
only in steel, but also, although in a less marked degree, 
in iron. ‘The density of iron is decreased by the process 
of wire-drawing, and by the similar process of cold- 
rolling, instead of increased, as previously imagined. 
The density in some descriptions of iron is also decreased 
by additional hot-rolling in the ordinary way; in others 
the density is very slightly increased. The density of 
iron is decreased wy being drawn out under a teasile 
“ strain, instead of increased, as believed by some.” 

If any experiments upon iron, beyond those made by 
Mr. Kirkaldy, are now required, they are to determine 
the relation between the breaking strength of the iron 
and the load it may safely bear. In the case of 
Chelsea Suspension-bridge, the breaking weight of 
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the chains may be taken at 24 tons per square inch. 
Every link has been tested to 134 tons without permanent 
elongation, and yet while the ordinary load does not 
amount to more than 6 tons per square inch, and the 
maximum load, which any possible traffic could bring upon 
them, to more than 8 tons, we have two distinguished 
engineers pronouncing the bridge to be insufficient in 
strength; and a few hundred tons of dead weight in 
the shape of chains are actually to be put up. It would 
be an important matter to decide whether iron, which will 
not break with less than 24 tons, can withstand 6 tons 
regularly, and 8 tons occasionally, without ultimately 
breaking. 


DEATH. 
On the Sth inst., Hugh Boyer, jun., brother of the celebrated engineer of 
Lille, aged 57. He was highly respected in life by all his relations and 
friends, and now deeply lamented. 


LITERATURE. 

Treatise on Fortification; or, Lectures delivered to Officers 
reading for the Staff. By Captain Lenpy, F.G.S., F.LS., &c., 
Director of the Practical Military College of Sunbury. W. 
Mitcue ., 39, Charing-cross. 

THE profession of the civil engineer is in many ways 

allied to that of the military engineer. It is difficult to 

say, too, when the talents of the civil engineers of this 
country may be in request for military purposes. The 
members of our profession need feel but little if any diffi- 
dence as to their ability to undertake military works, when 
they learn, what we are assured is the fact, that “ candi- 
dates for the army are not expected to possess any informa- 
tion on this important branch (Fortification) of their 
future profession.” Everything in this respect is left to 
the Royal :ngineers. Captain Lendy, in giving his Lectures 
on Fortification to the world, has, therefore, rendered an 
acceptable service. In a royal octavo volume of nearly 540 
pages, illustrated by upwards of 900 wood-cuts, he has 
given a very complete and especially practical treatise on 
the whole subject. Beginning with a description of the 
various kinds of ordnance, the organisation of artillery, de- 
scription of artillery carriages, projectiles, rifled ordnance, 
and of the practice of gunnery, he proceeds to the prin- 
ciples of fortification, distinguished as natural, artificial, 
permanent, and field. ‘The drawing of fortification is next 
treated on, after which follows chapters on field works, 
selection of an outline, accessory defences, determination of 
the profile of field works, execution of field works, military 
posts, attack and defence of field works, and military 
bridges. Vauban’s first system is then described, and then 
the principles and modes of attack of a fortress, followed by 
its complement, the defence of a fortress. Next come the 
forces employed in a siege, military mining, the systems of 

Vauban, modern system, systems of Cochorn, permanent 

bastioned fronts, additional works, details of permanent 

works, principal bastioned systems, Montalambert and 

Carnot, German fortification, defence of frontiers, and, 

finally, a history of fortification. 

We shall not attempt to go into an analysis of Captain 
Lendy’s book. We may say, however, that to a civil 
engineer having a taste for the art of war, its contents 
will be found most interesting. It is written in a vigorous 
and severely practical style, and so full of illustrations is 
it, that it may be opened and read understandingly from 
almost any page. In the operations of war, the gun, the 
rifle, and the sword represent only the offensive side, 
while the defensive is certainly not less important, besides 
opening an infinitely wider ficld for study and the exercise 
of originality. Volunteer officers, whatever may be their 
— in civil life, cannot fail to appreciate and profit 
»y Captain Lendy’s book. 





Bronzixna Casr Iron.—The ornamental cast iron baleony which 
decorates the fagade of the Theatre Francais in Paris has been the 
object of a new application. It has been covered with a coating of 
electro-metallic paint, which gives it an aspect of bronve, the tone 
being something between the artistic and the antique green. Gal- 
vanoplastic copper reduced to an impalpable powder is the principal 
substance employed in this system, of which the above balcony 
affords the first specimen. The paint is laid with a brush upon the 
cast iron, Which has previously received a protective coating, and it 
is bronzed afterwards by a chemical process connected with galva- 
nised coppering. It is said that the results of erperiments, which 
have been carried on for as longa time as three years past, promise 
important advantages from the use of the process. Itis very different 
from the usual bronze powders, which are subject to considerable 
alteration from atmospheric influences, as it is reported not to have 
suffered in the least from continued exposure. 

Forrien ANd Conontan Jorrincs. — A proposed Ganges Canal 
Navigation Company is stated to have proved a failure.—The 
first steam merchant vessel built at Trieste has just been completed. 
It measures 1,000 tons, and has been constructed by M. Tonello, 
who has the intention of building five others’ still larger, 
and competing with the English line of steamers between Liver- 
pool and Trieste. M. Tonello affirms that there are few mari- 
time places in Europe where the construction of vessels can be 
carried on at _less expense than at ‘Trieste.—A telegram from San 
Francisco to New York announcing the capture of the steamship 
Ariel was transmitted in less than two hours, a distance of over 4,000 
miles. The despatch was telegraphed from Sacramento to Chicago, 
a distance of 2,250 miles, direct,—-that is, without being repeated at 
any intermediate telegraphic stations. The New York correspon- 
dent of the Times, writing December 28, says a great naval expedi- 
tion of iron-clads has been silently preparing to attack Charleston, 
in South Carolina. Some of the vessels have already started to 
rendezvous at Port Royal. The expedition will, in all probability, 
be on a scale of magnitude sufficient to decide the great problem 
of the efliciency of iron-clad ships against iron-clad ships, as well 
as against stone walls. ‘The defences of Charleston have not been 
neglected. Every resource of military and engineering science 
has been a to defend the approaches and the harbour of that 
city. Forts, chains, sunken vessels, and torpedos have all been 
brought into requisition, and two, if not three, iron-clad rams of the 
most powerful construction will dispute the passage—The Paris 
Board of Longitude has published official returns of the sailing ships 
lost at sea during the last four years. The number of ships lost 
during 1859 is stated at 2,320; in 1860, 2,148; in 1861, 2,151; in 
1862, 2,098. Although the year 1862 was more favourable than the 
preceding years, 221 ships disappeared during tiat period of which 
no tidings have been since heard. Of these 21 were French and 78 
English ; the remainder were American and Dutch. The number 
of collisions between ships has become greater, and the number of 
ships missing is attributed to this cause. Forty-two English and 
six French steamers were lost at sea during 1862. 





SOUTH WALES INSTITUTE OF ENGINEERS, 


A GENERAL meeting of the members of this valuable, and we are 
glad to be able to say flourishing, Institute, was held at the Castle 
Hotel Assembly Room, Merthyr Tydfil, on Wednesday last, the 
14th inst. ‘The meeting being held in the middle of the iron and 
coal producing districts, there was a large attendance of members. 
The President of the Society for the current year, ‘Thomas Evans, 
Esq., the Government Inspector of Mines for the South Wales dis- 
trict, took the chair at twelve o'clock ; and amongst those present we 
observed :— — Hedley, Esq., Government Inspector of Coal Mines, 
Derbyshire district, Lionel Brough, Esq., Government Inspector of 
Coal Mines, Bristol and West of England district; Messrs. Ww. 
Adams, Aberdare; H. Hewitt, Coal Pit Heath; F. Levic, Blana ; 
W. Brown, Mountain Ash; Naysmith, Aberdare; Nixon, Cardiff ; 
Cope Pierce, Cyfartha; Martin, Davlais; G. Menelaus, Dowlais ; E. 
Williams; H. Moxham, Swansea; Brigdem, Merthyr; W. Adams, 
Ebbw Vale; J. Moody, Cyfartha; Richard Beddlington, Dowlais ; 
G. Parry, Ebbw ‘Vale; Davies, Aberdare; Howel Jones: 
Allen, Aberdare; Christopher James, Aberdare ; Kirkhouse, 
Truran, Dowlais; Nicholas, Daires, Alexander Bassett, Cardiff ; 
Walter Child, Dowlais; R. H. Rhys, Aberdare; Jones, Wedgbury, 
Staffordshire; Maynard, Crumlyn; and several other gentlemen, 
whose names we could not ascertain. 

The President, in opening the proceedings of the meeting, observed 
that the usual course with former Presidents of the Association was to 
give a general summary of the year’s proceedings at the termination 
rather that at the commencement of the year of office, and believ- 
ing that to be a good form to adopt he should be most happy to do 
so at the expiration of his presideucy. In formally opening the pro- 
ceedings of the day, he had therefore ouly one observariou to make, 
and that was the melancholy duty of announcing to them the death 
of Mr. Rogers, a gentleman well known to most of them—one con- 
nected with many of the learned societies of the country, 
and one of the founders of their Association. He had filled 
the office of President, and had rendered them much valuable 
information in the papers which he had from time to time 
coptributed. Jle was sure there was no gentleman present, 
but who sincerely regretted the loss of such a man. ‘The first duty 
before them was to appoint two gentlemen to go through the 
voting papers, iv order to see if the gentlemen proposed had been 
elected members of the Society. ‘Two gentlemen having examined 





the voting papers, the following were announced as duly elected | 


new members of the Institute :—Messrs. Robert Rickards (Cardiff), 
George b. Forster (Durham), John Daglish (Hetton), William B. 
Monks (Bristol), Peter Haggie (Gateshead), James Nasmyth (Abery- 
stwith), Edward Daniel, (Pyle). 

The Clerk then read the minutes of the last meeting, which 
were duly confirmed. 

The President said the first paper for discussion was that of Mr. 
Cox—a most important one—“ On the selection and treatment of coal 


for the blast furnace and cupola.” That paper had been partially | 
discussed at the last meeting, and Mr. Walter Child had then | 


promised a paper on the same subject. Unfortunately, Mr. Cox 
was too unwell to attend, and requested that the discussion should 
be adjourned until Mr. Child’s paper had been printed, and then 
both papers could be discussed together, and perhaps that would be the 
most convenient course to adopt. 

The writer, of the paper, alter glancing at the difficulties which 
formerly existed in the selection of coals by iron manufacturers and 
gas engineers, rejoiced that the chemist had now come to the as- 
sistance of the engineer, and, by showing him the relative value of 
the combustible constituents of the different coals, had enabled him 
to see where his results fell short of the theoretic value. lron was, 
in its early history, smelted solely by the charcoal of wood, and the 
iron so smelted is celebrated still for its great purity. All works 
celebrated for the excellence of their “ pig” use some particular 
seam of coal for the smelting. Science may expose and remove de- 
leterious influences in inferior iron, but the selection of fuel is as 
essential as the selection and treatment of the ores. Experience 
shows that when the sulphur is in connection with iron, the pro- 
cess of coking does not totally discharge it; and, although watering 
the coke when hot will evolve a part, still a considerable quantity 
will remain in the coke, suflicient to act most injuriously on the 
iron. After explaining a series of experiments made in 1839-40 
on the Great Western Kailway—Mr. Cox stated that it was clearly 
proved that, during the process of coking, part of the nitrogen of 
some coals does unite with carbon and form cyanogen, instead of 
following the usual course of wniting with hydrogen to form am- 
monia; and therefore the inference is, that certaiu coals contain in 
themselves the germs of a power of rendering innoxious a portion 
of the sulphur they contain, the generation of which power is to a 
great extent under control. Cyanogen has long been known to 
exercise an influence upon iron, as evinced by its converting the 
surface of it into steel in the process called case-hardening, and it is 
more than probable that it may exert a beneficial power even greater 
than is now attributed to it; and it may not be considered pre- 
sumptuous to suggest that it may possibly exert a similar desulphu- 
rettivg influence on the iron itself as it does on the coke from which 
it is produced, ‘The conclusion, therefore, is, that as cyanogen when 
produced evidently unites with sulphur when present, it is ob- 


vious that the less sulphur there remains in the coke the larger will | 


be the amount of cyanoger which will be left free to perform what- 
ever beneficial effect it may be able to exercise on the iron itself, 
and that therefore no pains should be spared to dispel as much of 
the sulphur asis possible by other means, such as by watering the 
coke in the oven at a high temperature. 

Mr. Rhys moved that the further discussion of Mr. Cox’s paper 
be adjourned until the next meeting, so that they may be able to 
discuss it in connection with that of Mr. Walter Child on the same 
subject. 

Mr. Maynard seconded the resolution, which was carried. 

The President said that the next paper entered for discussion was 
that written by Mr. H. T. James, on “Mining in the County of 
Leitrim.” 

Mr. E. Williams said that, at the last meeting Mr. Baggott, of 
Llanelly, nad mentioned that he knew the district to which the paper 
referred, and had then promised to furnish some sections, &c., by 





experiments ; and, secondly, the prejudices of the colliers; but the 
writer did not despair but that eventually som® means would be 
found of practically bringing machinery to bear on the working of 
minerals. 

The President said that, unfortunately, Mr. Waring was prevented 
from attending the present meeting in consequence of being engaged 
upon an important case in London, and he had asked that the dis- 
cussion might be adjourned; but he (the President) thought that if 
they adjourned all the papers they would not get much profit from 
attending that meeting. It was a most important question, and for 
his own part he thought they should go on with the discussion of 
it, but, at the same time, he was entirely in the hands of the 
meeting. 

Mr. Jones said that he did not think there was such a machine in 
the whole district, and he was sorry that the paper had not been earlier 
placed in the hands of the members, so that they might have given 
it more consideration. 

Mr. Hedley said that a short time since he was in communication 
with a gentleman who had taken out a patent for a coal-cutting 
machine, but his opinion was that it was hardly practicable. 

Mr. Menelaus said that his opinion was, that if coal is to be cut 
by machinery it was not by that which had been designed by Mr. 
Waring. ‘There was a machine in the north of England which, in 
his (Mr. Menelaus’) opinion, was much more likely to succeed, not- 
withstanding that Mr. Waring informed them at the last meeting 
that it had turned out a failure. As a mechasical contrivance he 
did not think the machine of Mr. Waring would succeed, but he 
believed that, if persevered in, the machine in the north would 
eventually succeed. He thought that those who were interested in 
this most important question should subscribe a considerable sum 
—say £1,000—in order to give such machine a fair practical test. 
They all knew that colliers were getting more scarce and 
more difficult to manage every day, and the ugly labour of 
coal cutting, as at present adopted, was not liked. He cer- 
tainly had great faith in the machine now on trial in the 
north, Jt was simply a horizontal boring rod, worked by com- 
pressed air. He did not profess to know very much of the 
machine, but, as he had before remarked, he thought it would succeed. 
The expense, however, of trying such machine is far more than 
any one single colliery proprietor would like to undertake, because 
it was a very considerable expense; but in a district like that of 
South Wales he thought that a thousand pounds could easily be 
raised to give it atrial. Mr. Waring had devoted much time and 
attention to this matter, and deserved the warmest thanks, not only 
of the Institute, but of everyone in the district ; but at the same 
time he (Mr. Menelaus) did not think he was exactly on the right 
track. For his own part, he should be glad to do what he could to 
get up a subscription in order to give such machine a trial, for he 
did not not think it would ever be tried any other way. 

Mr. Rhys said if the loug-wall system were generally intro- 
duced they would never require such machines in the South Wales 
district. 

Mr. Kirkhouse gave it as his opinion that the machine would not 
work in small veins of coal, or where there was a mixed coal. 

Mr. Menelaus again remarked that he did not think what Mr. 
Waring had advanced was practicable, but he did think there was 
something in the other one in the north, 

Mr. Alexander Bassett said that the power which Mr. Waring 
proposes was that of compressedair. Now, Mr. Menelaus had had 
considerable experience in such power, and he should be glad, 
therefore, if Mr. Mevelaus would tell the Institute whether, in his 
opinion, compressed air could be advantageously and profitably 
employed. 

Mr. Menelaus, in reply, said that compressed air could be used to 
advantage in some instances, but it was one of the most expensive 
powers which could be used. He had used this power for many 
years. 

Mr, Bassett.—Can it be used with economy ? 

Mr. Rhys.—Yes, that is the question, because it may be more 
expensive than useful. 

Mr. Menelaus would certainly not go so far asthat. For instance, 
if they had water at the bottom of a pit at a great distance it cculd 
be got rid of by means of compressed air, but if they could get rid of 
it by other means, he should certainly recommend them to doso. As 
an economical mode of transmitting power it was not, but it was the 
only power which they could apply to a coal-working machine. 
He thought that compressed air was about three or four times the 
cost of steam—that was to say, that in order to do one horse’s 
work at the top of the pit they would require four if they em- 
ployed compressed air; there was a very large amount of leakage, 
and consequently loss of power. 

Mr. Rhys said that his opinion was, that the labour market was 
not yet so scarce, nor had the colliers yet become so unruly as 
to try to introduce such machines into the district. All 
practical men must know that the introduction of such 
machines was attended with considerable difficulties and 
very great expense. If the long-wall system were properly and 
fairly introduced, there was comparatively but little labour in cutting 
or raising the coal, so much so that it would be hardly worth while 
to attempt to introduce such machines. ‘There are abundance of 
colliers at present for every purpose, and if they introduced the 
machine they would have to convey the pipes to the very ends of 
the working places, and it would be diflicult to move about to the 
various parts of the works. 

The President remarked that My. Waring had not said anything 
about the power to be used, he simply suggested that of compressed 





ir. 
Mr. Menelaus.—Of course without the power of compressed air 
the whole thing is impracticable. He did not think that the intro- 
duction of machines was attended with such difficulties as some 
gentlemen supposed. Agricultural engineers had performed more 
difficult operations in their branch of industry than that of a coal- 
cutting machine. Of course this was a matter for the coal pro- 
prietors to settle for themselves. If they were content with the 
present system—if they did not feel the want of colliers and ex- 
perienced no difficulty in managing them, why then they could let 


| the matter rest, and, perhaps, in another ten or twenty years it 


the present meeting; but he had not done so, although he (Mr. | 


Williams) had written to him, telling him the date of the present 
meeung. 

The paper written by Mr. James is a short but interesting one— 
the object of the writer being to show that coal, of a highly bitumi- 
nous and free-burning quality, exists ip the county of Leitrim, and 
that it could be worked at a profit, but for the fact that “ Lreland’s 
sons are so inert, and so utterly devoid of any proper enterprising 
spirit. 

. Mr. Bassett said that without sections it was impossible to discuss 
the paper, and, as Mr. James was not present, the discussion on the 
paper was postponed until the next meeting. 

COAL CUTTING BY MACHINERY. 

This important question, which is now engrossing so much of the 
attention of the scientific world, was next brought under the atten- 
tion of the Institute. The paper of Mr. Waring is one of consider- 
able length, but would be hardly intelligible without several 
diagrams. Mr. Waring, of Neath (the writer of the paper), first 
refers to the preseut system of working coal, which is termed “ un- 
mechanical application of power,” and which is condemned by the 
writer:—First, in the great loss accruing in cutting the coal by the 
proportion of the coal seam hewed away in getting the remainder; 
secondly, by the quantity of worthless small produced ; thirdly, by 
the quality, as to size of the coal, being poorer than if worked by 
a better method ; fourthly, by the use of gunpowder, which shatters 
the coal; fifthly, by the irregular lumps of coal occasioning more 
space in stowage than if worked in cubical forms ; and sixthly, by the 
increased géneral changes. The power recommended for adoption 
is that of compressed air, which assists the ventilation of the colliery 
at the same time that it does its work. The difficulties of intro- 
ducing such coal-cutting machines, are the expense attendant upon 





would turn up fresh again. He must again say that he should be 
very sorry to undertake the expense of trying such machine if he 
was a colliery proprietor. 

Mr Lionel Brough said he believed the time had not yet arrived, 
nor would it for the next half century, when a machine will be got 
into proper harness to cut coal. The application of steam, they all 
knew, would be fatal ; hence the only feasible power is that of com- 
pressed air, and that power, he made bold enough to assert, would 
not be practically brought to bear, at least for many years to come. 
He believed the old manual labour to be still the best, and believed 
it would continue, and that the application of machinery would take 
many years to complete, if, in fact, it ever succeeded. He thought 
machinery would be incapable of application in the narrow passages 
of mines, and, whatever the power used to work the machinery, it 
must interfere with the ventilation of fiery mines and stop the 
despatch of work in the pit. 

Mr. Hedley said the mechanical question was simple enough ; but 
they all knew that the operations under ground were very difficult, 
and quite enough to contend with even under the present system, 
but they would have far greater difficulties in carrying on the works 
of a colliery if machinery was introduced. It was possible that the 
machine would be brought to bear in the pillar and stall system ; 
but, if long work was followed, he did not see how machinery 
could be profitably introduced. In long work there was simply 
“ holing,” and that was done so cheaply ut present that he did not 
think any machinery would cheapen it. Referring to the north 
country machine, to which reference had been made, he had 
been in correspondence with the inventor, who wanted him to 
take it up, but be wrote to say that he considered there were so 
many practical difficulties that he must decline doing so. Under 
ground he really did not think such machines applicable. 

Mr. Menelaus said he should be very sorry for the impression to 
get abroad out of doors that it was the opinion of the Institute that 
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the whole question in reference to these coal-cutting machines 
was settled, and that they could not be brought to bear. He cer- 
tainly was not of that opinion, and he thought they would live to 
see the day when such machines would be in work amongst them. 
He thought the difficulties attendant upon their introduction had 
been much exaggerated, and was sorry that Mr. Brough had 
settled the whole thing as he had. He (Mr. Menelaus) did not 
see how Mr. Brough could stand up and say that such machines 
could never be worked. 

Mr. Brough.—I did not say so. I said, not for many years to come. 

Mr. Menelaus—Well, many things far more difficult have been 
done, and he did not think the Institute should pledge themselves 
that the whole thing was impossible. 

Mr. Rhys thought the machine might answer in districts where 
practical colliers could not be had, but it would not do in this district, 
where labour was so cheap. 

The President said that he did not think the Institute was in any 
way compromised by every gentleman stating his opinion. They 
were glad to have the opinions of all gentlemen, and whilst the 
editors were made responsible for their papers so the speakers must 
be made responsible for their observations. He thought the Insti- 
tute were very much obliged to Mr. Waring for having introduced 
this important and interesting subject, and his (the President's) 
opinion was that such machines would most certainly be introduced 
sume day, but when was another matter. As far as the mere 
mechanical question was concerned, it was uot beset with more 
difficulties than the steam ploughing machine. 

Mr. Brough.—There you have the heavens above; but in a colliery 
you have a bad roof. (Laughter.) 

Mr. Bassett said this was a very important question, and the 
Institute could not but be obliged to Mr. Waring tor his paper. He 
understood that Mr. Waring intended to forward a model. 

Mr. Brough.—Oh, we had that at the last meeting, aud one gen- 
tleman nearly had his finger cut off with it. 

Mr. Hedley.—The transmission of power is a very difficult ques- 
tion. Some short time ago he read a paragraph in which a French- 
man was said to carry a power equal to fifty horses in his pocket. 
(Laughter.) Now, when that could be applied, then it could be 
brought to bear upon such machines. 

Mr. Kirkhouse said that his experience proved that when machines, 
for any specific purpose, were actually required, they would be sure 
to turn up; and so he said with respect to coal-cutting machines. 

Mr. Beddlington said they should also remember that the machine, 
if introduced, would only do part of the work, viz., cutting and 
holing; meu would still be required. The long-wall system greatly 
facilitated the extraction of coal in this respect. They all knew 
that the power of compressed air was much more expensive than 
steam. Again, he thought that there would bea great ditliculty in 
keeping the pipes in order, from the frequent “ falls” which took place 
in collieries. What he meant was that the machine, if introduced, 
would only save part of the colliers’ labour, and that was saved 
already, to a great extent, by the long-wall system. They were not 
now speaking of the possibility of having such a machine—no doubt 
they could get a machine to cut coal, but the question was at what 
cost, and what part of the labour would it save. 

The discussion was then brought to a close, and a vote of thanks 
awarded Mr. Waring for the valuable paper he had written. 

Mr. Hedley kindly promised to describe the north country ma- 
chine in a paper for next meeting. 

PUDDLED STEEL. 
By Mr. Grorce Parry. 

This paper was also read at the last meeting of the Institute, the 
discussion being then adjourned in order that the paper might be 
printed. The writer showed that the essential difference between 
steel and cast iron was that the latter contains about three times 
the amount of carbon to constitute the former; hence it would appear 
that to form steel would only necessitate the expulsion of two- 
thirds of the carbon, and the production of steel would follow as 
a matter of course. Practice, however, had proved such was not 
the case, as cast iron contained other impurities besides excess of 
carbon, sulphur, and phosphorus. In the manufacture of steel, the 
writer maintained that the ordinary puddling furnace was found to 
answer every purpose, and no variation need be made in the usual 
mode of manipulation, the result depending entirely upon the tem- 
perature at which the operation is carried on. When the tempera- 
ture of the furnace is high, the boiling iron remains in the fluid 
state for a longer length of time than when low ; hence more carbon 
is expelled before the iron comes to “nature,” or solidifies. In 
producing the best steel, bar iron is first made, because during the 
time taken for the total expulsion of the carbon, other injurious 
properties are also got rid of which are not again re-introduced 
during the addition of the necessary amount of carbon to form steel. 
There is no reason for believing that any difficulty exists in effecting 
the fusion and carburetting of wrought iron, and finding it in any 
quantities, like pig iron, from large furnaces ; thus affording to 
engineers the command of a better cast steel than can be produced 
from pig iron direct. 

Mr. Maynard, of the Crumlyn Works, said he had been able to 
produce a steel which broke at a strain of 36 tons to the square 
inch, and it would be a very great thing for the manufacturer if he 
could produce at a marketable cost a steel which would bear a strain 
of between 40 and 50 tons per square inch. In bridges of from 
400ft. to 450ft. span the weight of the iron alone produced as much 
strain per square inch as the Government would allow, and there- 
fore they were obliged to limit the span of girder bridges; but if a 
steel could be produced which would bear a strain of about 40 tons 
per square inch, and if that could be produced, say, at £20 per ton, 
then they would be able to make their bridges of double the pre- 
sent span. What he should therefore like to see in connection with 
this subject was a table of strains the various qualities of steel could 
bear, and also the price per ton at which they could be produced. 

Mr. Levic said that he had produced out of the best coala blast 
iron which would bear a strain of 33 tons per square inch. 

Mr. Adams said that a short time ago he was showing a piece of 
what he called puddled stecl to some Prussian workmen, but they 
said it was what they called fine grained iron. He asked them in 
what the difference existed, and they said it would not harden so 
as to form achisel; and he did not think the piece exhibited by 
Mr. Maynard would, either. 

Mr. Menelaus said the great question was, what strength could 
they make puddled steel? He believed they could get puddled steel 
in almost any market guaranteed to bear 40 tons to the square 
inch, and that at a fair price. He believed puddled steel was just 
about twice the strength of iron. Cast steel is what they now 
wanted for rails, for they could not produce a really good rail from 
iron. He should be very glad to know from Mr. Parry how far 
he had gone in making cast steel, for his (Mr. Menelaus’) opinion 
was that before Jong all rails would be made of cast steel, and 
bridges, too, would follow. 

Mr. Cope Pierce.—What is the effect on cast steel from vibra- 
tion ? 

Mr. Menelaus.—Have you settled that iron vibrates? When that 
has been settled we may be able to decide the effect upon steel. 

Mr. Maynard said that in his opinion cast steel could not be 
advantageously used in small bridges, but it might in large. In 
fact, it could be advantageously employed in small bridges—of 
course, if the price could be brought down equal to that of iron. 
(Laughter.) The great object was to get a material which would bear 
more strain, but at the same time all the manipulation of iron. 

Mr. Brown asked Mr. Menelaus if he would recommend the use 
of cast steel instead of good iron for chains for colliery and other 
purposes. 

Mr. Menelaus said, there was considerable difficulty in welding in 
chains, and he would not therefore recommend its adoption there ; 
but he would recommend it for the manufacture of carriages. 

Mr. Jones, of Staffordshire, said he believed they were on the eve 
of a great change with respect to iron, and he had every reason to 


hope that, in a few months, they would be able to produce the very 





thing which Mr. Maynard had asked for, excepting one thing—and 
that was the price. Of the quality he did not think there would be 
any question about; but he hoped the day was very far distant 
indeed when they would have to make it at the price which Mr. 
Maynard spoke of. 

In reply to a question put by Mr. Bassett, 

Mr. Adams said that he had put down some puddled steel bars 
about four years and a-half ago, where the gradients were about one 
in forty, and where there was very heavy traffic, and they were 
now as good as the day when they were put down. Some cast steel 
bars had been put down on the Midland line, about five years since, 
and where the engines travelled over them no less than 700 times a 
day, and there was not the least particle of wear yet; some of the 
same kind were now being brought into use at Paddington. 

Mr. Bassett said he was about laying down some puddled steel 
bars and some cast steel bars alongside each other, so as to make a 
comparison. 

Mr. Adams could tell what would be the result. He woul dnever 
see the cast steel wear out, but he would not say so much for the 
puddled, because of the difficulty of welding. 

After a short conversation as to the difference which was some- 
times found in rails, although made of the same kind of iron, the 
discussion was brought to a close by a cordial vote of thanks being 
awarded Mr. Parry for his paper. 

Mr. Walter Child’s paper in connection with that of Mr. Cox on 
the treatment and selection of coals for the blast furnace and cupola, 
was next read. Mr. Child said that a judicious selection of coal for 
smelting purposes depended upon three conditions—their freedom 
from sulphur, their physical character, and the amount and nature of 
the ash they contain. ‘lhis paper, being a purely scientific one, was 
ordered to be printed, and the discussion therefore adjourned. 

The “ Long-wall System,” by Mr. Hedley, Government Inspector 
of Mines—an exceedingly interesting and valuable paper upon 
this subject, was read by Mr. Hedley. The writer stated that 
this system was almost in universal use in the districts of Derby- 
shire, Leicestershire, Nottinghamshire, and Warwickshire; and 
not only so, but universally approved of. The _ practical 
benefits derived from this system are —the ventilation is im- 
proved, and far more efficient in comparison with the pillar and 
stall system, the current of air being carried through the working 
places without the use of bratticing; secondly, more large coals are 
produced in strong seams and at less cost than by the pillar and stall 
system ; and, thirdly, the upper seam of coal is less injured by the 
working of the lower in the long-wall system than by the pillar and 
stall system. 

Mr. Brown said one of the chief difficulties was, that they could 
not get the men in the South Wales collieries te adopt the long-wall 
system. 

Mr. Hedley said that they should be induced to try, in the first 
place, in very safe places, and thus brought on by degrees to the 
more dangerous places. 

Mr. Nasmyth (Aberdare) said this was simply a question of cost. 
They all knew the prejudices of the workmen in the first place; 
he had given the system a trial on the plans recommended by, 
Mr. Hedley, but it had been attended with additional cost. He knew 
therefore, that the system could be introduced into Wales, but not at 
the same price as they were now getting coals at. If they all united 
in introducing the system it would materially improve their roy- 
alties, and the system had been most successful in other respects. 

Mr. Dassett said the system had been introduced at the rock vein 
Risca, about eight or ten months ago, with economy. The vein 
was about 4ft. Gin. thick. 

Mr. Menelaus said they could not properly discuss the question be- 
fore they had studied Mr. Hedley’s paper. He would now propose a 
vote of thanks to Mr. Hedley for his paper, which was a most 
valuable one; and in doing so he could not help saying that he 
considered it a great reflection on the mining men of the country 
of Wales that they had not long since decided which system to 
adopt. He hoped they would be able to do so at their next 
meeting. It seemed pretty evident that the long-wall system 
did not gain ground. (Cries of * Yes.” 

Mr. Lionel Brough seconded the vote of thanks to Mr. Hedley. 
The long-wall system was fast gaining ground in Wales, and, as 
he had before told them, the time would come when the whole of 
the collieries of Wales would be worked on that system, irrespec- 
tive of thickness. 

The resolution was then passed nem. con., which brought the 
proceedings to a conclusion. 

The members afterwards dined together at the Castle, under 
the presidency of Mr. Evans, Mr. Allen being in the vice-chair. 
Several appropriate toasts were proposed and responded to, and 
the whole proceedings passed off most satisfactorily. 








LAW INTELLIGENCE. 
COURT OF QUEEN'S BENCH, Jay. 13. 
(Sittings in Banco, before the Lord Chief Justice Cocknurn, Mr. Jus- 
tice Wicur wan, Mr. Justice Cxomrton, and Mr. Justice MELLOR.) 
WILLIS V. DAVISON. 

This was an action by one organ builder against another, for an 
alleged infrin gement of a patent taken out by the plaintiff in 1851, 
for an invent ion exhibited by him at the Great Exhibition in that 
year, “for im provements in the construction of organs.” It is im- 
possible to ha ve any adequate idea of the case (which, on account of 
the great gep.eral use of the organ and the grandeur of its music, is 
one of some public interest), without a brief explanation of the 
general nature and construction of this noble instrument. It is 
known to ev ery one, that an organ is a wind instrument, though 
played like a piano, supplied with wind by means of a large bel- 
lows. It is not so generally known that in a large organ, like the organ 
of a church, there are three parts, called the great organ, the “ swell ”’ 
organ (to p) ‘oduce a swell of sound), and the choir organ, to produce 
solter or ge ntler sounds to accompany the voice. ‘I'o these there 
is sometimes added a fourth part, a “pedal” organ, for bass 
notes. Al). four parts may be seen in such great organs as those 
of Westmi nster Abbey, the Temple Church, or Exeter-hall. There 
are orgaus. in the trade called “ general swell” in which the “ swell” 
of sound ‘\s sought to be produced within the same “ case” as the rest 
of the inistrument. In other and larger organs—made on the 
newer ar d later principles—this “ swell” is sought to be produced 
by a sep trate and distinct portion, called the “ swell-box.” In this 
class of instruments, the “ swell” part of the organ and the “ swell” 
or souu J—on which so much of the effect of the instrument depends 
—has “oeen a “swell-box,” as it is called, which, prior to the 
plainti‘7's invention (as he alleged), had been connected with the 
larger bellows and supplied with wind therefrom, and subject to a 
certai’a defect, owing to the difficulty of stopping the rush of air, so 
as to stop the “ speaking” of the instrument before u new note was 


struck, It is still less known, probably, that in addition to the 
large: bellows supplying the whole with wind, there have 


been. within the last half century applied systems of small 
bellows fed from that larger one, and in which the air 
mo ved levers—called in the more scientific language “ pneumatic 
levers.” In popular and plainer terms these are in effect smaller 
pa ‘irs of bellows reversed, moving levers put in motion by the touch- 
in g of the keys. Itcan easily be seen from this explanation that the 
action of these “levers”—and therefore the power of playing the 
irwstrument—must depend a good deal on the construction of the 
“ valves” by which they are worked, and the easing of their move- 
roents. So much being premised our readers may now be able, in 
tome degree, to understand the nature of the improvements for 
which the plaintiff had taken out his patent. In this patent the 
objects sought to be attained were :—First, to give a rapid utterance 
to organ pipes of large dimensions, and that with a decreased ex- 
penditure of muscular power on the part of the organist; secondly, 
to; improve the effect of the “swell organ” (the part designed to 
roduce a “ swell”), and bring the tone of the pipes in the “ swell 
x” under more perfect command; thirdly, to steady the action of 





the bellows, levers, “ draw stops,” swell shutters, composition pedals, 
and like moving parts, and prevent all unnecessary friction ; 
fourthly, to bring the “stops” more thoroughly under the com- 
mand of the performer, so that he can effect a variety 
of changes by putting in or drawing out such stops as 
may be required, without the use of pedals, as heretofore ; 
and without removing his hand from the key-board; and, 
fifth, to effect a saving of space by improving the management of 
some of the internal parts of the organ. It will be seen that the 
case was one of some musical interest, and it illustrated some general 
principles of the law o { patents. The second head of the invention 
(which was one of its main points) consisted in placing the bellows 
which supply the organ with wind in the swell-box itself, so that 
the air, as it is expelled from the pipes, is drawn into the bellows 
and used again. The effect of this novel application of the bellows 
(as described in the specification) is, that the compression of air in 
the swell-box when the front is closed, and the pipes of the swell 
organ are sounding, and consequently emitting wind from the 
external bellows, is entirely prevented, and thus the liability of the 
pipes to speak out of tune, by reason of the vibration being checked, 
is avoided, and a more subdued tone is obtainable. The other great 
point was as to the improvement in what are called the * pneumatic 
levers,” by which the air compressed by the bellows is made 
the motive power for working the stop rods; the improvement 
claimed being the application to pneumatic levers of an im- 
proved “ escape valve, whereby the reiterating power of the pneu- 
matic lever is greatly increased, and the touch of the organ is im- 
proved.” It was admitted that “pneumatic levers” and escape 
valves had been used before, but not “compensating valves,” so 
constructed as to admit of a more rapid and easy fingering of the 
keys. ‘lhe compensating valves had been used, but not as escape 
valves, nor in connection with “ pneumatic levers.” Thus it will 
be observed that the invention on this point was narrowed to the 
application of the compensating valve as an escape valve in con- 
nection with pneumatic levers. All that the public geverally are 
concerned in, and all that can be made clearly intellizible, is the 
alleged practical result or value of the invention, which was thus 
described: — That * the valve is opened by the rolling of the valve 
cover, by which means the great resistance offered by the pressure 
of the wind in the air chamber to the opening of the large valves, 
hitherto detrimental to developing the capabilities of both the organ- 
builder and the performer, is counteracted, and thus the builder is 
enabled to increase the capacity of the instrument without the fear 
of its being beyond the muscular power of the player to 
bring the various ‘stops’ into use as they may be required for 
the efficient performance of any given piece of music.” Such 
being the character of the alleged invention, as claimed and described 
by the plaintiff, the case was tried before the Lord Chief Justice, at 
Guildha!l, in December, 1561, when the novelty of the alleged inven- 
tion was disputed, aud it was first contended on the plaintiff's case, 
and this being overruled, a body of evidence was called for the de- 
fence to disprove the novelty. In the course of the evidence the 
organs of several churches were mentioned, as those of St. Mark's 
and St. Sepulchre’s, London, and the Moravian Church at Dublin, 
and Lee Church, Kent, where it was said the alleged improvements, 
or some parts of them, had been used prior to the patent of the 
plaintiff. On the otber hand, it appeared from the evidence of Mr. 
Telford, the celebrated organ builder of Dublin, that the plaintiff's 
improvements had been displayed in an organ exhibited at the 
Exhibition of 1851 (and now in Winchester Cathedral), and that 
that eminent builder was then for the first time made aware of 
them, and introduced them into an organ built by him for Lord 
Dunraven. As the evidence for the defence did not carry 
the case further than the above admissions on the part of the 
plaintiff, it was considered rather to raise a question of law, 
which was reserved for the Court. A question, however, arose as 
to the meaning of the words “swell organ” in the specification, 
because unless it was to be understood in the sense contended for 
by the plaintiff, it was admitted that the secoud part of his invention 
could not be novel, though it was insisted that even if it was so 
understood the new application was not a subject of a patent. As 
to this, the plaintiff's case was that it meant a triple organ—that is 
an organ having a “ swell box,” but having also at the side two 
other organs. This being left to the jury, they found for the 
plaintiff, and the Lord Chiet Justice was of the same opinion. The 
verdict therefore passed for the plaintiff, subject to the questions of 
law. These questions now came on to be argued on a rule to enter 
the verdict for the defendant. As the Court found it impossible to 
understand the mechanical details of the argument without the aid 
of the models, it is of course hopeless to endeavour to enable our 
readers to do so, except so far as it turned on any general principle. 

Mr. Webster and Mr. Barrow were for the plaintiff; Mr. Grove, 
Q.C., Mr. Hindmarch, Q.C., and Mr. Macrory were for the defendant. 

The duty devolved upon Mr. Barrow (who opened the case) to ex- 
plain, with the aid of drawings and models, the nature and construc- 
tion of the organ and of the plaintiff's alleged improvements, and 

The Lord Chief Justice complimented him on the clearness with 
which he did so. 

It may be stated in general, that it was not disputed that a new 
combination and application might be the subject of a patent; but 
the twofold question was whether the combination of the “ com- 
pensating valves,” with the pneumatic levers as escape valves, and 
the placing of the bellows of the “swell organ” in the “ swell box” 
itself, came within that general principle. The argument on the 
part of the defendant was that there was merely a new application of 
an old invention, or, at the utmost, so trifling a change in combina- 
tion as not to constitute a really new invention, On the other hand, 
it was argued with great force, on the part of the plaintiff, that 
though the change might be small, yet the result was great; that it 
had obviated defects which had long been observed (especially as to 
the difficulty of so easily checking and controlling the speaking of 
the instrument as to prevent discord between the notes of the 
‘swell organ ” and the other parts of the organ), and that if a result 
beneficial to the public was produced, the smaller the change the 
greater the merit. Watts’ great steam engine patent was adverted 
to as a remarkable instance of prodigious result obtained by com- 
paratively small means, and the present was put as an analogous 
illustration of the same great principle. This was the part of the 
argument which was of most general interest. 

Mr. Grove, however, argued ou the part of the defendant so suc- 
cessfully that 

The Court stopped him, being satisfied by him that, as it appeared 
on the evidence that the pneumatic levers were only another form of 
bellows, and that the escape valves had been applied to the old form 
of bellows, the new application of it by the plaintiff was not the 
subject of a patent. 

The Lord Chief Justice, in pronouncing the judgment of the 
Court, said he regretted this result, as the plaintiff had certainly in- 
troduced a considerable improvement, and which had not occurred 
to any one before. But the authorities on the subject were too strong 
to be got over, and therefore there must be judgment for the de- 
fendant. 








Surpwricuts in America.—Tho Federal Government now pay 
12s, 6d. per day (not in gold, however,) to the shipwrights employed 
in the Government yards. 


3ELGIuM.—(From our Correspondent).—The Couillet works have 
just turned out an express locomotive with an enormous heating 
surface, which can, it is affirmed, draw twenty-five passenger 
carriages at a speed of upwards of sixty miles per hour. 


Mip.anp AND Funness Ratsway.—This proposed line is to com- 
mence at Warton by a junction with the Ulverstone and Laucaster 
Railway, and terminate at Tatham by a junction with the North- 
Western Railway, now leased to the Midland Company. The 
Furness Railway Company are to raise £75,000 by new shares, 
and the Midland Company are also to raise capital for the purpose 
of subscribing towards the undertaking. 
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SUBMARINE SURVEY OF THE ATLANTIC 
OCEAN. 


Ar the last meeting of the Royal Geographical Society, Dr. G. C. 
Wallich read a paper on the question of a Survey of the Physical 
Condition of the Atlantic, preliminary to the laying down of another 
electric cable connecting Europe with North America. Dr, Wallich 
began by pointing out that both the amount and kind of information 
we now possessed regarding the deep-sea bed of the Atlantic were 
altogether inadequate to meet the requirements of oceanic telegraphy. 
Referring in proof of this to the line of soundings taken by Captain 
Dayman, in 1857, on board her Majesty's ship Cyclops, he observed 
that these, though as perfect as circumstances then allowed, furnished 
data necessarily incomplete; inasmuch as only 41 soundings were 
taken at depths exceeding 250 fathoms, across an area of 1,300 miles 
of ocean, leaving a mean interval of 32 miles between each two 
soundings. Having assigned his reasons for disbelieving that 
the entire central basin of the Atlantic is, as many have 
supposed, a vast plateau unbroken by alternatious of level as 
great as those existing on land, he observed that in the in- 
tervals between the previous measurements of the depth of 
the ocean-bed some of the largest mountain ranges might very well 
be included—a matter obviously most important, as bearing upon 
the safe laying of a telegraphic cable. True, no such submarine 
slopes had hitherto been detected in the mid-Atlantic, but the data 
on which it was assumed that they did not exist there were, he 
maintained, purely arbitrary. A sounding of 100 fathoms had been 
taken by Lieutenant Sainthill, It.N., within about 32 miles of one of 
8,000 fathomstaken by Captain Dayman. Dr. Wallich then enumerated 
the various kinds of observations that he thought essential to a trust- 
worthy telegraphic survey, among which wasa method of probing the 
deposits of the sea-bed, with a view to determine their geological cha- 
racter. He exhibited an ingenious instrument, designed by him to 
effect this object, besides other new apparatus for raising speciimers 
of water from any desired depth, and from gauging the pressure at 
all depths. Vassing to the means requisite for carrying out his 
survey, Dr. Wallich recommended that the Government should 
equip two steamships for the work ; the great novelty of his plan con- 
sistiug in the two vessels sailing in parallel courses, removed only 
two miles from each other, and the soundings being taken alternately 
on each line of the longitudinal belt thus defined. While, therefore, 
there would be an interval of five miles at the utmost between any 
two soundings on the same line (that was taken by the same ship), 
there would be an interval of only two and a-half miles between those 
on alternate lines. Having indicated how a minuter inspection of 
doubtful or dangerous areas might easily be effected, he suggested 
that Captain Dayman’s line of soundings should form, as it were, 
the base of operations, and be taken as the centre of the two-mile 
longitudinal belt which he proposed to have surveyed. The entire 
work might, he thought, be finished in five or six months. Suam- 
ming up the advantages of his plan, he remarked that it would fur- 
nish no less than 640 reliable observations, extending across the en- 
tire deep water of the Atlantic, and affording a basis upon which its 
whole sea bed might ultimately be mapped out. In conclusion, he 
said the task was unquestionably arduous. Its execution might prove 
costly and tedious. But there it was, staring us in the face—a task 
which we must either manfully grapple with and master, or leave 
unfulfilled to our successors the accomplishment of the grandest in- 
ternational project that human sagacity had heretofore suggested. 
The paper was listened to with marked interest, and repeatedly ap- 
plauded. At its close 

The President, Sir Roderick I. Murchison, said that Dr. Wallich 
had accompanied Sir Leopold M’Clintock in his memorable explora- 
tions, and his pen had enriched the scientific literature of the 
country. That society had seldom had a paper placed before it 
more directly connected with the highest objects of physical geo- 
graphy than that which had just been read. Dr. Wallich had also 
exhibited and explained to them the working of his ‘ingenious 
apparatus for not only tapping the soft strata, but also boring into 
the rocks at the bottom of the ocean. Whether or not any adven- 
turous body of persons would lay down a telegraphic cable between 
this country and our North American kinsfolk, as a nautical people 
it was of the greatest importance that we should become acquainted 
with the characteristic features of the great ocean bed between the 
two hemispheres. It was to prevent illusory schemes from being 
taken up, or encouraged, that the present paper had been submitted 
to them. 

Sir LE. Belcher, as almost the senior surveying officer now in 
England, felt it his duty to say a few words on this project. It was 
very well as concerned the passage across the [rish Channel ; but in 
his experience of searching for shoals even within 100 yards of his 
own ship, for six weeks, and fourteen hours a day, he knew the 
difficulty of finding a rock which did not cover a much larger space 
than their president’s chair. He therefore conceived that the pro- 
posed survey would not only cost the country an immense sum of 
money, and take sixty years to complete, but it could not be 
carried into effect. They did not want the deepest water for the 
Jaying of a transatlantic telegraphic cable. If they carried the line 
from the Hebrides or the Orkneys to the Faro Islands, and so on in 
that direction, they would have a simple method of being sure of 
what they were doing. He thought a cable might be laid down 
from spot to spot ata very trivial expense, and in that mode they 
could surely feel their way across the ocean. He had himself used 
& very accurate instrument, not only for sounding and obtaining 
the bottom, butalso for ascertaining the temperature at any exact 
depth and bringing up the water. That instrument consisted of a 
cylinder within a cylinder, made of stout bell metal; and between 
the years 1836 and 1847 neither it nor the delicate thermometer 
within it showed the slightest derangement. In conclusion, Sir 
Edward expressed his conviction that, before sanctioning any such 
scheme as that sketched by Dr. Wallich, it wouid be better to take 
the opinions of scientific men as to whether it would not be right to 
have four separate stations for the telegraph across the Atlantic, in- 
stead of adopting the plan of crossing by one long line. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Mcnths, 

2520. Grorak Brpson, Manchester, ‘Improvements in -olling wire and 
other rods or bars of metal.”—Petition recorded 12th Septenber, 1862. 

8070. Huan Morean and Joun Parkinson, Liverpool, ‘* lmprovements 
applicable to weighing machines, part of which may be used to measure 
liquids."— Petition recorded lath Novemb: vr, 1862. . 

3077. ALFRED ILLINewortH and HENKY ILLINGWoRTH, Bradford, “* Improve- 
ag in washing wool and other tibres."—Petition recorded Lith November, 

ser, 

3006. Epwarp Pirrce Hoventoy, Liverpool, “An improved method of 
applying brakes or apparatus for stopping or retarding railway carriages.” 
—Petitwn recorded th November, 1362. ; 

3266. Puinkas Cowan, Hammersmith Bridge Soap Works, Barnes, Surrey, 
* An improved method of purifying gas."—Petition recorded 5th Dece mber, 


862. 

$270. HENRI ADRIEN BonnkvILLE, Paris,“ Improvements in the manufac 
ture of stockings and socks."—A communication from Pierre Frangois 
Jean Baptiste Bezerd, Vranvilliers, France. 

$280. Joun Jock, Colchester, Essex, “ An improved composition or compo- 
sitions for producing artificial sea water, or the odour or effects of sea 
water." — Petitions recorded (th December, 1862. 

3308, Lovis AMAND LesaGK, Rue St. Appoline, Paris, *‘ An improved 
— of preparing jeilies and jams.”—Petition recorded Wth December, 


3350. MicHARL HyAms, Bath-street, City-road, London, ‘Improvements in 
the manufacture of cigars, cheroots, and cigarettes, and in the treatment 
of tobacco,""—Petition recorded 15th December, 1862. 

3375, Fepor ps Wy.pk, Great College-street, Camden Town, London, 
“Improved means for the protection and preservation of lead surfaces 
exposed to the action of water, and for the protection of such surfaces 
from decomposition by atmospheric action."—A communication from 
Professor Dr, Henry Schwarz, Breslau, Prussia. 

$376. Lronarv Larrer, Leigh, near Tunbridge, Kent, “* Improvements in 
ploughs.” — Petitions recorded 17th December, 1862. 

3892, SAMUEL CUNLIFFE ListeR, Manningham, Yorkshire, “‘ Improvements 








in preparing, combing, and spinning flax, silk, and other fibrous 
material.”— Petition recorded 18th December, 1862. 

3448. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of skate.”—A communication from William Henry Dutton, 
Utica, New York, U.S.—Petition recorded 24th December, 1862. 

$454. EpwarD Tuomas Losesy, Wovud-street, Cheapside, London, ‘‘ Im- 
provements in the construction of instruments for ascertaining the pre~- 
sure and the moving force of the atmosphere.”—Petition recorded 26th 
December, 1862. 

3456. WiLLIAM Henry Samson, Underhill, Wittersham, Kent, ‘‘ Improve- 
ments in certain machinery for cultivating land by steam power.” 

3458. JoHN FREEMANTLE and SAMUEL FREEMANTLE, Gosberton, Lincoln- 
shire, ‘‘ Improvements in apparatus for propelling vessels.”—Petitions 
recorded 27th December, 1862. 

3460. MaTTrHEWw Ker, Camden-street, St. Pancras, London, “ An improve- 
ment in wardrobes or other pieces of furniture or fittings, with glass 
silvered doors or panels used for toilet purposes.” 

3462. Josepn HapiEy Rippe vi, Cheapside, London, “ Improvements in cast 
metal or other pipes or tubes for conveying gases, fluids, or vapours, and 
in the mode of connecting such pipes or tubes.” 

3466. George HASsELTINE, Southampton-buildings, Chancery-lane, London, 
‘Improvements in cartridges, and in the mode of charging small arms 
and ordnance.”"—A communication from John Winfield Bailey, Aurora, 
Dearborn, Indiana, U.S. 

3468. WitLIAM Epwarb Newton, Chancery-lane, London, “ Improvements 
in preserving organic substances from decay.”—A communication from 
Leonard Laureau, Rue St. Sébastien, Paris.—Petitions recorded 29th 
December, 1862. 

3472. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in ingot moulds employed in the casting of steel and other metals.”—A 
communication from Hippolyte Ulysse Petin and Jean Marie Gaudet, 
Rive de Gier, France. 

3476. WILLIAM Mov p, Belmont, near Polton, Lancashire, ‘‘ Certain im- 
provements in machinery or apparatus for plaiting or folding and 
measuring fabrics.” 

3478. WesrLey Ricuarps, Birmingham, “Jmprovements in cannon and 
other fire-arms, and in apparatus connected therewith.”—- Petitions recorded 
30th December, 1862. 

83488. Frank Jaques, Nelson-terrace, Stoke Newington, Middlesex, ‘‘ Im- 
provements in cases tor pipes, mouth pieces, cigars, and other analogous 
articles,” 

3490. WinLiAM Mattny, De Crespigny Park, Camberwell, Surrey, “ Im- 
proved means of extinguishing fires by the use of substances not hitherto 
so applied.”— Petitions recorded 31st December, 1562. 

2, Wittiam Henry Brown, Sheffield, Yorkshire, ‘‘ Improvements in 
battery plates.” 

6. Rovert Fauups, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in traction 
engines or common road locomotives.” 

8. JAMES JONES, Rhodes, near Middleton, Lancashire, ‘* Improvements in 
finishing or stiffening textile fabrics.” 

10. WittiamM Rosinson, Birmingham, ‘‘ An improvement or improvements 
in glasses for lamps used iu ships, railway carriages, and for other like 
purposes.” — Petitions recorded lst January, 1863. 








Invention Protected for Six Months by the Deposit of a Complete 
Specification. 


483. FRANK APPLEGATE, Bradford-on-Avon, Wiltshire, ‘‘ Improvements in 
the manufacture of a kind of woollen cloth known to the trade as deer- 
skin.”"—Deposited and recorded 31st Decenber, 1862. 





Patents on which the £tamp Duty of £50 has been Paid. 

2053. Navier CARRERE DE NABAT and ARMAND CARRERE DE Nagat, Paris,— 
Dated 27th December, 185¥. 

31. Austin CHAMBERS, Bow, Middlesex.—Dated 5th January, 1860. 

39. Joun KNowLrEs, Lower Broughton, near Manchester, — Dated 6th 
January. 1860. 

46. EDwarpD JAMES HARLAND, Belfast.—Dated 6th January, 1860. 

72. Joun JAMbsoy, Cuatherine-terrace, Gateshead.—Dated 11th January, 
1860. 

70. WittiAM Corton, Loughborough, Leicestershire.—Dated 11th January, 
1860. 

82. CHARLES DE Bereur, Dowgate-hill, London.—Dated 12th January, 
1860, 

58. PieRRE CzUGAJEWICZ, Paris. —Dated 9th January, 1860. 

328. Joskru Rock Coorrr, Birmingham.—Dated 7th February, 1860. 





Patents on which the Stamp Duty of £100 has been paid. 
53. SAMUEL CUNLIFFE Lister and WILLIAM TonGveE, Bradford, York-hire,— 
Dated 7th January, 1856. 
87. WituiaM Siri, Little Woolston, Berkshire.—Dated 11th January, 
1856, 
92. Harry EMANUEL, Hanover-square, London.—A communication. 
—Dated 12th January, 1856. 





Notices to Proceed. 

2392. GRaTTAN CooKE, Mornington-crescent, Hampstead-road, London, 
“An improved apparatus for securing or fastening doors to prevent 
roubery or intrusion.”—Petition recorded 28th August, 1862, 

2418. EpDwakD Grxrakp Fitton, Ardwick, Lancashire, ** lnprovements in 
machinery for winding yarn or thread on to bobbins or spools.”— 
Petition recorded lst September, 1862. 

24:34. CHARLES GARTON, Bristol, *‘ An improved method of applying heat in 
the manufacture or refining of sugar, and in malting, hop drying, brew- 
ing, distilling, and vinegar making.” 

2433. WILLIAM HENRY ATKINSON, Cavendish Club, Regent-street, London, 
**Improvements in studs or fastenings adapted to holding together parts 
of shirt fronts, wristbands, collars, gloves, and other arucles of wearing 

apparel.” 

30. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in musical 

instruments.”—A communication from Auguste Buffett, jun., Boulevart 

St. Martin, Paris. 

2440. EL1 Dyson, Little Hulton, near Bolton, Lancashire, ‘‘ Improvements 
in throstle, spinning, and doubling machines.” 

2443. PETER Joun Bossarp, Kennington-road, Surrey, “ Improvements in 
stoppers for bottles, jars, guns, tubes, and other open-mouthed articles, in 
taps, and in fixing them in casks and other vessels.”—A communication 

from Louis Alexandre Farjon, Paris.—Petitions recorded 3rd September, 

Is62 

















2447. Jounx PLatt and WILLIAM RiciArpson, Oldham, Lancashire, “ Im- 
provements applicable to the burning of bricks, tiles, and other articles of 
earthenware,” 

2448. Honack L&EMAN Emeny, Foulis-terrace, Brompton, ‘* Improved ma- 
chinery for ginning cotton,” 

2450. Joun Piatt and WILLIAM RicuaRpson, O!dham, Lancashire, “ Im- 
provements in the preparation of clay for the manufacture of bricks, 
tiles, and other articles which may be made of such material.”—Petitions 
recorded 4th September, 1862. 

2451. WiLLiaAM Sater, Little Bolton, and WiLLiAM RANDALL Harris, 
Salford, Lancashire, ‘* Improvements in self-stripping carding engines for 
preparing cotton and other fibrous substances or materials.” 

2453, HERBERT WILLIAM HaAkt, Fleet-street, London, * Improvements in 
argand and other burners.” 

2459. JouN Ropert Jonxson, Stanbrook Cottage, Hammersmith, Middlesex, 
and Joun AsiwoKkTH HARRISON, St. Andrew’s-road, Southwark, Surrey, 
“Improvements in apparatus for taking photographic panoramic pie- 
tures,” — Petitions recorded Sth September, 1862. 

2460, SAMUEL Hazarp Huntiy, Upper Baker-street, London, “ Improve- 
ments in cooking apparatus, more particularly applicable to the require- 
ments of the army and navy.” 

2461. JacoB SNiwER, jun., Dorset-street, London, ‘A new and useful 
method of increasing the durability of and for preserving cloths and 
other like fabrics used for sails, tarpaulings, tents, and other coverings, 
also all kinds of ropes and cables, and telegraph wires, also all woods, 
metals, and other materials used in buildings or constructions on land or 
on water, and all objects exposed to the action of acids, alkalies, gases, 
fire, fresh or salt water, atmospheric, or other like destructive iufluences, 
by the application of graphite."’ 

2402. SAMUEL PupNry, Manor-street, Clapham, Surrey, “‘ Improvements in 
apparatus to be used in the manufacture of sulphuric acid.” 

2463. HesKETH Huanes, Homerton, Middlesex, ** An improved frilled and 
oo fabric or material, and improvements in flutiug or goffering ma- 
chines.” t 

2464. EmMA Lovisa Duncan, Inverness-road, Bayswater, London,  Im- 
provements in the manufacture of splints.” — Petitions recorded 6th 
September, 1862. 

2469, FREDERICK DIcAS ARTINGSTALL, Manchester, ‘‘ Improvements in 
balances.” 

2471. James Wuitenkap, David-street, Manchester, ‘‘ Certain improve- 
ments in looms for weaving.” 

2472. James HARTSHORN, Mansfield-road, Nottingham, and WiLt1AM Rep- 
GATE, Nottingham, “‘ Improvements in means or apparatus for the 
manufacture of lace fabrics.” 

2474. GrorGk WasnineTon Bgpine, King-street, Cheapside, London, 
* Improvements in wringing hi — ication from Arthur 
Silbert Denny, New Orleans, Louisiana, U.S.—Petitions recorded 8th 
September, 1802. 

2481. WiLLIAM Hirst, Halifax, Yorkshire, ‘‘ Improvements in machinery to 
be employed in the manufacture of paper or linen spool tubes, which ma- 
chinery is also applicable for the manufacture of cartridge cases,” 
— Petition recorded 9th September, 1862. 

















2487. WiLLIAM Rotuera, Hollinwood, near Manchester, ‘“‘ Improvements in 
se or apparatus for rivetting boiler plates, tanks, and similar 
articles.” 

24:9. JosepH Vicourovx, Nimes, Gard, France, ‘‘ An inoxydable white 
metal suitable for making taps or cocks and other useful articles.” 

2493. ARTHUR RieG, jun., Chester, ‘‘ Improvements in apparatus for 
carrying and tipping coal and other minerals, and in steam brakes used 
therewith and with other machinery.”—Petitions recorded 10:h September, 


1862. 

2497. Georaz WREKS, Bromley, Kent, “fImprovements in constructing 
frames, trays, pots, or holders for flowers, plauts, or shrubs, growing or 
otherwise, with arrangements for their display and also for drainage.” 

2500. Joun HeLMsLEY, Melbourne, Derbyshire, ** An improved fabric or 
material for scarfs, ties, handkerchiefs, and neckerchiefs.” 

2501. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘“‘ Improve- 
ments in implements for cultivating the soil.”— A communication from 
Victor Amadée de Gabriac, Marseilles, France. 

2510. ANDREW WuytTock, Lansdowne-terrace, Gloucester-road North, 
Regent’s Park, “Improvements in the construction of coated and un- 
coated sheet iron boxes, and in the mode of, and apparatus for, straight- 
ening coated and uncoated sheet iron.”—Petitions recorded 11th Septenver, 
1862, 

2512, Joun Burns Smita, Bury, Lancashire, ‘‘ Certain improvements in 
washing and mangling machines, applicable in part to steam dyeing and 
to bleaching.” 

2514. Joun Ropvert Jounson, Stanbrook Cottage, Hammersmith, and 
JOUN STAINES ATKINSON, Red Lion-square, London, “ Improvements in 
machinery for manufacturing printing types.” 

2518. ALEXIS JEAN MOREAU, Sherborne-street, Blandford-square, London, 
** An improved mode of, or process for, reducing or melting pulverised 
metals or metallic ores.” 

2520. GeorGE Bepson, Manchester, “ Improvements in rolling wire and 
other rods or bars of metal.”—Petitions recorded 12th September, 1862. 

2535. JAMES WensTER, Birmingham, ‘* Improvements in the manufacture of 
nitric and nitrous acid, and other nitrogenous compounds.”—Petition 
recorded 15th September, 1862. 

2542. Wintiam CLakk, Chaucery-lane, London, ‘‘ Improvements in the 
treatment of peat and peat tar for the production or manufacture of 
various products, and in apparatus for the same.”—A communication 
from Leopold Eugene Lavigne, Boulevart St. Martin, Paris. —Petition 
recorded 16th September, 1862. 

2550. JAMES Simpson, Hulme, Lancashire, ‘‘ An improved composition for 
coating or covering moulded or other surfaces, and in apparatus for 
applying the same thereto,”—Petition recorded 17th September, 1862. 

2557. PETER HALSTRAD WHITEHEAD, Rawtenstall, Lancashire, *‘ An im. 
proved support or stand for casks, barrels, or other similar vessels,”— 
Petition recorded 18th September, 162. 

2576. CHAKLES CHINNOCK, Queen’s-road West, Regent's Park, London, 
* Improvements in the construction of cork-screws,”—Petition recorded 
19th September, 1862. 

£646. JoserH BucKNALL, Boston, Lincolnshire, ‘*‘ Improvements in the con- 
struction of horse hoes.” 

2650. WinuiaM CArkicK and WILLIAM CARRICK, jun., Carlisle, ‘* Improve- 
ments in felting apparatus.” — Petitions recorded 29th Scptember, 1862. 

2653. JAMES LEIGH HUGHES, Droitwich road, Worcestershire, ** Improve- 
ments in producing ornamental patterns in gold and colour on porcelain, 
earthenware, glass, and enamel.” — Petition recorded 30th September, 
162. 

2792. Goprrey Tuomas Hope Pattison, Glasgow, Lanarkshire, N.B., 
** Improvements in machinery or apparatus for embossing or finishing 
woven fabrics.” 

2793. Goprrey Tuomas Hore Pattison, Glasgow, Lanarkshire, N.B., 
** The imparting of an improved surface or appearance to fabrics woven 
with mixed materials.” —Petitions recorded 16th October, 1s62. 

2940. DANIEL Spink, Spaxton, near Bridgewater, Somersetshire, ‘* Improve- 
ments in the method of propelling ships and other vessels.”—Vetition 
recorded 31st October, 1862. 

3068. WiLLIAM Henry ANDREW, Sheflicld, Yorkshire, “‘ An improvement in 
scissors and shears.”—Petition recorded 14th November, 1262. 

$234. GEORGE TOMLINSON BousFikLp, Loughborough Park, Brixton, Surrey, 
**Improvements in apparatus for discharging guns or ordnance.”—A 
communication from Daniel Treadwell, U.S. — Petition recorded 2nd 
December, 1862. 





s, Josrpu Jonson, Tuomas Ricnarpsoy, and THomas 
ARNOLD, Leicester, ** Improvements in the manufacture of warp fabrics.” 
—Petition recorded 4th December, 1862. 

3427. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in the mode of, and apparatus for, converting petroleum 
or coal oil into gas for lighting and heating, the said improvements being 
especially applicable to lamps and stoves.”—A communication from 
James Khode-, Cincinnati, Ohio, U.S.—Petition recorded 23rd December, 
1862. —— 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published anring the Week ending 
, 9th deanery. 1863. ° 

1402, Is.; 1611, 1s. 8d,; 1623, 4d.; 1624, 1s. 2d. ; 1625, 4d. ; 1626, 6d. ; 
1627, 4d. ; 1eé 4d. ; 1620, 4d.; 1630, 4d. ; 1631, 6d. 5 1652, 4d. 5 1633, 4d.; 
1634, 10d. ; 1 , 4d. 
1641. 10d. 5 1642, 4d. 5 
1645, lUd, ; 1649, 4d. 5 1650, Is. 4a. 5 1651, 
1654, 10d. ; 1655, Sd. 5 lope 








. Sd. 3 1637, 8d. 5 1638, 4d. 5 1639, Bs. ; 1640, 6d. ; 
j43, Sd. 5 1044, 41. 5 1645, 1s. 5 1646, 1s. ; 1647, 4d); 
6 1652, 4d. ; 16.53, Is, Gd. 5 
358, 4d. 5 1659, 4d. ; 1600, 4d. ; 
1661, 10d. ; 1662, 1s. 2 ; 1665, 10d. ; 1666, 10d. ; 1667, 
4d. ; 1668, Sd. ; 166 71, 4d.; 1672, 4d. 3 1673, 10d. 5 
1674, Gd. ; 1675, 4s, 2d. ; 1676, Sd.; 1677, Su.; 1678, 2s. Sd. 5 179, 4d, 5 
1680, 6d.; 1681, 1s. ; 1082, 4d. ; 1683, 10d. ; 1084, ldd. ; 1085, 4u. ; 1686, 
4d. ; 13782*, 6d _- 

*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
post-ottice, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent- 
office. 





















ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared axpresaty 
TusB ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, yc. 
1820. D. Apvamson, Newton Moor, Chester, and L. Leigu, St. Petersburg, 
Russia, * Construction of steem boilers, dc.”—Dated 20th June, 1862, 
This invention consists, First, in drilling holes in the curved plates form- 
ing part of steam boilers by means of any convenient number of radiating 
drills acting simultaneously, Secondly, in certain improved combinations 
and arrang ts of 1 y for drilling several holes simultaneously 
through boiler plates, Thirdly, in rolling flanges on the edge or edges of 
plates employed in the construction of steam boilers, and for ship building, 
which flanges are secured together by rivets or welding. Fourthly, in apply- 
ing a system of perforated pipes to steamboilers for distributing the feed- 
water, and in connecting the said pipes to a blow-off cock for removing the 
sediment. —_— 





Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

1782. W. J. Curtis, Tuffnell Park-road, Holloway, London, “ Screw propel- 

lers."— Dated 14th June, 1862. 

The patentee claims so constructing screw propellers that they will admit 
of being mounted in such a position on their driving shafts that the centre 
of gravity of the screw propeller will always be in a line drawn through the 
centre of the pintles of the rudder, the screw propeller being, at the same 
time, free to swing on its shaft at the option of the steersman, 

1789. A. W. MAKINSON, Westininster, ‘ Locomotive and stationary engines.’» 

—Dated 17th June, 1862. 

The object of this invention is to lessen the liability of the driving wheels 
of locomotive engines, or of the paddle wheels of steamboats, to slip. This 
is effected by reducing the maximum rotative power, as it is termed, of the 
steam, without reducing the power of the steam to produce in the locomo- 
tive or the steamboat progressive motion, so that an engine to which this 
invention is applied, when compared with an ordinary engine of the same 
power, will not make the same demand upon the adhesion at the rail in the 
case of the locomotive, or upon the resistance of the water in the case of the 
steamboat, and, consequently, in the former case, the load upon the driving 
wheels may be reduced, and, in the latter case, the area of the floats may 
be reduced. 

1838. F. ToLHAUSEN, Paris, ‘‘ Apparatus for preventing collisions on rail- 

ways.” —A communication.— Dated 21st June, 1862. 

This improved apparatus consists of a rai) jointed in the middleand at both 
ends, forming a double incline placed by the side of the common rail at 
suitable distances on the line. This incline or jointed rail is kept up by 
balance weights and springs, but when a train passes it is depressed by a 
special wheel fixed on the locomotive or carriage axles. This depression 
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causes a vertical rod to act on a bell crank lever, at the end of which a wire 
or other equivalent link is attached, and the wire being thus pulled by the 
depression of the incline, draws up a series of stops or projections placed at 
suitable intervals in advance of the moving train (600 yards say). These 
stops are arranged similarly to knife blades, so as to open into a vertical 
position, and remain open when drawn or pushed one way, and shut 
when acted on the other way. Thus, supposing another train approaching 
in the opposite direction, a lever or fender placed on the locomotive of that 
train will strike against the stops and cause a bell on the locomotive to ring, 
by which the driver is informed that there is another train near, moving or 
stationary, on his line, and hence he will stop his train. Reciprocally the 
driver of the train first mentioned is warned by a similar apparatus placed 
along the line on the opposite side, and in the reverse way, which is worked 
by the second train.—Not proceeded with. 

1844. H. Ponsonsy, Liverpool, “ Topsail sheet bits ov bolts.”—Dated 23rd 

June, 1862. 

The topsail sheets of ships and other vessels are usually made fast to 
stationary bits or bolts fastened in or to the deck, or to the lower mast ; and 
it has been found, and is well known, that lower yards do not act so freely 
as is necessary, and that in working vessels at sea greater strain is some- 
times thrown on one sheet than on the other. Now the object of this in- 
vention is to remove the objections just named, and this is accomplished by 
using an apparatus made of iron or other suitable material, with pins, 
studs, eyelets, or other projections to which the respective sheets are made 
fast at either side, and which apparatus, by having its ends rested or 
stepped in bushes, is free to make a partial revolution with the lower yard, 
under the slings of which he prefers placing it ina vertical line. The said 
apparatus can most advantageously be formed by forging in iron, and the 
main shaft or trunk of the same,from which the pins, studs, eyelets, or 
other projections branch off, is placed vertically, and has both ends resting 
in or secured by bushes or steps fastened to the lower mast or to the deck. 
All the pius, studs, eyelets, or other projections to which the topsail sheets 
are made fast branch laterally from a space occupying longitudinally about 
one-third of the circumference of the vertical main shaft or trunk above 
named, and thus leave sufficient space to allow the apparatus, if placed 
close to the lower mast, to travel freely with the yards for the purpose 
hereinbefore stated. 


Cass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

_. J. Evans, Hyde, Cheshire, ‘‘ Self-acting imules."—Dated 16th June, 
862. 

In carrying out this invention the inventor first turns the twist shaft by 
means of a vertical shaft and pair of bevel wheels and catch or coupling box, 
instead of the driver or counter straps at present employed. Secondly, he 
gives positive motion to the centre shaft by fixing on the end of the twist 
shaft a spur wheel gearing into a spur wheel on a horizontal shaft, which 
carries a bevel wheel gearing into a bevel wheel on the centre shaft. The 
wheel on the horizontal shaft traverses to and fro with the mule carriage, 
and gives the required revolution of the spindles with greater certainty 
than the ordinary grooved pulleys and rim bands.—Not proceeded with. 
1797. J. WHRATER and J. TOWNEND, Bacup, Lancashire, “ Self-acting and 

other mules.”—Dated 18th June, 1862. 

This invention has for its object the prevention of waste in cops spun by 
self-acting or other mules, and consists in systematically pasting, starching, 
or sizing by machinery the bottom of cops, by having a brush fixed in a box 
or cover containing paste, starch, or size, which brush, with box or cover, is 
driven by the friction of the spindles or otherwise along the bottoms of the 
cops, being conducted on wires placed at suitable distances from the spindles, 
—Not proceeded with. 

1806. H. Rustox, Northampton-road, Clerkenwell, London, “ Plaiting ma- 
chines to plait cotton, yarns, silk, dc.”—Dated 19th June, 1862. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1808. R. STANSFIELD and J. Dopa@Eon, Todmorden, Lancashire, “ Looms.”— 
Dated 19th June, 1862. 

This invention consists, First, in an improved stopping motion for 
stopping the loom when the shuttle is not in the box. The inventors 
employ in each shuttle-box that description of swell which is acted upon by 
the top of the shuttle, but brings the end of the swell to the back of the box, 
so that, when the swell is held up by the shuttle, its end shall come in con- 
tact with a lever on the stop rod, and hold up the stop rod finger; but 
when the shuttle is not in the box, the end of the swell shall not be in con- 
tact with the lever, and thereby allow the stop rod finger to be depressed 
and come in contact with the frog and stop the loom, Secondly, in an im- 
proved arrangement of buffer or check strap. The inventors coil one end 
of the strap round a concentric or eccentric boss fixed to the slay or lathe, 
instead of fixing it to the end of the strap itself, by which means there is 
greater elasticity and prevention of wear and tear than in any other method. 
Thirdly, in an improved mode of stopping the loom when the weft thread 
breaks, or when there is no weft. The inventors place the weft fork on the 
opposite side to the setting-on rod, and instead of placing the hammer on a 
stud they fix it to a shaft or tube, having upon it a lever which is acted 
upon by the absence cf the weft, and also at the other end another lever 
which operates upon the setting-on rod or spring handle and liberates the 
brake, so as to stop the loom at the breakage or absence of the first pick of 
weft.—Not proceeded with. 

1816. J. B. T. Derunce, Quesnoy, le Montant, France, “ Machinery for treat- 
ing flax or hemp.”’—Dated 20th June, 1862. 

_ This invention cannot be fully described without reference to the draw- 

ings. 

1830. J. TayLor, Oldham, “ Doffer or stripper for carding engines for pre- 
paring cotton, &c.”—Dated 21st June, 1862. 

This invention consists in the employment and use of stripping blades 
arranged radially upon a cylinder or other axis, and rotating within a 
cylinder or shield containing apertures, through which the stripping blades 
project in succession only at such places as required for doffing, and retiring 
again, cleansing themselves of the cotton against the edges of the apertures 
in the cylinders. A modification of this doffer comb may be effected 
by arranging the blades upon a shaft passing through the shell of the 
cylinder, which is made hollow, and of large diameter. Either may be 
actuated or driven distinctly or i conjunction, that is, the blades may be 
made to drive the cylinder by contact. 

1832. H. and J. DAVENPORT, Bratford, Yerkshire, * Manufacture of loom 
healds or harness.” — Dated 21st June, 1862. 

This invention relates to the manufacture of loom healds or harness, in 
which, in place of the nails, nooses are used, and the improvements have for 
their object to form knots to such nooses by the working of the mechanism 
employed in the manufacture of such healds or harness in place of such 
knots being produced by hand. For this purpose, according to an arrange- 
ment the patentees alopt, the threads or yarns of which the healds are pro- 
duced are conducted from bobbins lengthwise by the sides and through the 
hollow end of an instrument upon which the nooses are formed, and which 
serves to regulate their size. The yarns having passed out from this regu- 
lating instrument are acted upon by points or openers, and then by other 
points in pairs which draw the yarn on each side of the flys or lappers for 
lapping on to the rig bands. Other instruments or forks then take back 
the yarns passing through the regulator, when pointers on each side take 
back such yarns, and from one of them fingers take one of the threads or 
yarns and lap it over the other thread round the end of the regulator, where 
it is held by holders while the openers come into operation again. A forked 
slide on the fingers acts as a pusher to push the thread therein to the 
point of the fingers for the lapping in the proper place on the end of the 
regulator. A stop on the hollow end of the regulator prevents the thread 
being lapped on to from being drawn out of place by the lapping of the 
other thread. Varnish or other suitable adhesive matter applied to the 
knots will hold them in place when finished. 

1833. Je ANDERTON, Accrington, Lancashire, “ Certuin improvements applied 
to the tape ley or sizing machine, and in the apparatus employrd therein 
Jor the purpose of improving the yarn.”—Dated 21st June, 1862. : 

Between the reed or maith and the yarn beam the patentee places a box 
or trough for containing water or other liquid, and having bearings for 
carrying a circular brush, so that it can revolve in contact with the yarn by 
the passage of the yarn itself, or by any other means. This arrangement is 
for the purpose of giving moisture to the yarn, and thereby rendering it 
more suitable for weaving than is obtained by the ordinary machines, 

1840. J. Lawsen, Morris-place, Glasgow, “ Manufacture of carp 

_ piled Sabrics.”—Dated 21st June, 1862. Aameccevnened 

For the purposes of this invention in producing a piled figured fabric, the 
patentee employs a ground warp distended as is usual between a warp 
beam and another beam or roller on which the fabric when finished is wound. 
This warp is arranged by preference in a vertical position, and is threaded 
through harness, by which it can be divided into sheds for the passage of a 
shuttle. For the pile yarn he employs as many beams as there are rows 
in the pattern, and he winds on each of these beams coloured yarns, the 
colours on each beam being arranged to succeed each other in the same 
order as they do in the row of the pattern to which the beam corresponds. 
Each of the pile yarn beams has attached to it a row of needles, and each 
pile yarn is threaded through the eye of a corresponding needle or short 
length of the yarn hanging down below the eye of the needle. When, in 
the process of working, it is desired to tie the pile yarn into the fabric, and 
produce with ita row of pile tufts corresponding with one row or line of 
the pattern, the pile yarn beam corresponding with this row or line is 
brought forward, and its needles are caused to pass through the warp carry 
ing the ends of their pile yarns with them sufficiently far to be clear of the 
Vertical warp ; a shoot of weft is then thrown in, and, the needles having 
moved back out of the way, the weft is beaten up upon the pile yarn which 








has been placed through the ground warp in the manner above described, | 
then the needlesof the same pile yarn beam are in through the 
ground warp, carrying loops of the pile yarn with them, and a pile wire is 
entered through these loops; afterward, another shoot of weft is thrown in, 
which. when the needles are withdrawn out of the way, is beaten up. A suit- 
able cutting apparatus then divides the loops of pile yarn over the wire, and 
the pile beam in receeding draws out the loose ends of pile yarn, leaving the 
loops in the fabric. The tufts to form the next row of the pattern are then 
similarly produced by another pile beam, and so on. 





Ciass 4.—AGRICULTURE. 
Including Agricultural a Windlasses, Implements, Flour 


» Fe. 


1784. J. E. Houmes, Trafalgar-square, Chelsea, ‘* Machinery for digging or 
cultivating land.”—A communication.—Dated 17th June, 1862. 

This invention relates to that description of machinery in which the land 
is operated upon by means of digging instruments, which act somewhat in 
the manner of spades. These instruments, which the inventor calls spades, 
are secured to shoulder pieces or blocks which support and strengthen them 
from behind. There blocks or shoulder pieces are fixed to wheels which 
are mounted on a cranked part of the axletree of the running wheel or 
wheels which rotate or roll over the surface of the land as the machine is 
drawn forward. To the peripheries of these latter are secured straight 
bars which extend across the machine, and act as scrapers for the spade. 
As the machine progresses over the land, these spades are thrust out between 
the bars, and made to enter the earth, and dig or lift up a portion thereof, 
which, when the spades are drawn back within the peripheries of the large 
wheels, will be forced or scraped off by the scraper bars. Motion is com- 
municated from the piston rod of the engine to the crank shaft, on which 
is mounted a pinion that gears into and drives an intermediate wheel, 
whereby a large toothed wheel secured to the arms of the running wheels is 
driven. When it is desired to prevent the spades from working or entering 
the ground, the cranked part of the axletree is moved round part of a 
revolution, and the spade wheels will then be lifted up. This movement is 
effected by causing a dog or trip lever to enter between the teeth of the 
large toothed wheels, and be driven or carried forward thereby. This dog or 
trip lever is under the control of the engineer, who, by means of a lever and 
connecting rod, can easily threw it in or out of gear.—Not proceeded with. 
1793. S. VaRLEY, Sleaford, Lincolnshire, “ Reaping machines.”"—Dated lith 

June, 1862. 

This invention relates, First, to the cutting instruments used, and con- 
sists in the application of a stationary cutter which has A-shaped or 
angular projections, forming a series of apices forward to the crop to be 
cut, and somewhat similar to the ordinary reciprocating cutters. The 
inventor disposes a double-edged lever cutting blade between each of the 
apices before mentioned, and pivots it centrally in the rear of each Y at the 
centre of each fixed cutter, and employs a screw as a fulcrum, by which the 
pressure can be regulated to press the lever cutters on to the stationary 
cutters, and cause them to act like a pair of shears. He also uses a bearing 
point or fulcrum behind the fulcrum proper, to form a rest or bearing 
point to hold up the rear part of the lever cutters, and so insure the 
proper effect of the regulating screw to keep the cutting edges together. 
The several cutting levers are jointed and cut on both edges, while the 
tails or free ends are each connected by short connecting rods, which con- 
nect them with a reciprocating bar, by which a reciprocating motion is com- 
municated to them from the motion of the machine, as usual in reaping 
machines. The Second part of the invention relates to the means and 
apparatus for the delivery of the cut crop, which he effects by means of a 
rake or rakes mounted on an endless chain or chains, wire ropes, or straps 
moving in a vertical plane transversely to the forward motion of the 
machine.—Not proceeded with. 

1799. J. WARREN, Maldon, Essex, “ Ploughs.”"—Dated 18th June, 1862. 

In order to attach the share to the body of the plough a screw bolt has, 
in some cases, been employed; it passed through corresponding holes 
in the share and body in a direction perpendicular, or nearly so, to 
the two surfaces it held in contact. This arrangement, however, has dis- 
advantages: unless the share fits the body well it is not firmly held by the 
bolt, which only serves for a centre for it to work upon, besides which the 
nut, being vertically under the share, is in apart of the body where there is 
but little space, so that it is somewhat difficult to get at. Now, according to 
this invention the inventor makes the bolt, which is bent at its forward end, 
to pass through the body in a horizontal or nearly horizontal direction, the 
hole in the share and that in the body being so formed as to admit of this 
arrangement. The screwing up of the bolt tends to draw the share on to 
the fore part of the body, until it finds firm bearing points; besides which 
the bolt, being necessarily longer than before, to enable it to pass from the 
share through the fore sheaf or frame of the body, the nut comes to a part 
of the body where there is more room for it, and where, consequently, it 
will be more easily got at. The head of the bolt is bevelled on the face to 
correspond with the upper surface of the share, and the hole through the 
upper surface of the share is inclined or bevelled in such manner as to admit 
of the bent end of the bolt being received into the bevelled hole in the 
share. The mould board is fixed to the fore sheaf or frame of the body by 
means of a screw bolt, the head of which is sunk into a recess in the fore 
end of the mould board; a circular nut fixes the bolt in its place, such 
circular nut being received into a recess in the frame on the land side of the 
plough. A land side plate is applied, the fore end of which is bevelled off 
su as to enter a bevelled recess in the fore part of the frame, so as to pro- 
duce a bevel or flush surface, and the plate is retained in position by means 
of a turn button or buckle. The patentee also, according to this invention, 
makes the beam of the plough in the form of an inverted trough of 
wrought iron ; this trough he makes of thejrequired form, and with sides 
varying in depth in different parts, according to the strain likely to fall on 
the said parts. Another part of this invention is applicable to compound 
ploughs arranged to work in both directions without turning, such ploughs 
having two shares and mould boards arranged back to back, or turned in 
opposite directions. 

1819. W. MALINs, Pershore, Worcestershire, “ Protective covering for ag:icul- 
tural or other similar purposes.’’—Dated 20th June, 1862. 

This invention consists in the employment of sheets of plain or corrugated 
zinc, or galvanised iron, in lieu of thatch or canvas as at present, the said 
metallic covering being formed and firmly held together by bolts and screws 
through the medium of an adjustable framing.—Not proceeded with. 


Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ¢c. 
1813. W. Tuomrson, Thorney, near Peterborough, “ Machinery for making 
bricks, tiles, dc.” —Dated 19th June, 1862. 4 

For the purposes of this invention a pug mill is mounted in the centre of 
a base plate, and provision is made for the delivery of two streams of clay or 
brick earth through two openings at the opposite sides of the pug mill. 
The two streams of clay are received on to two sets of rollers, and by them 
supported to two pairs of pressing rollers, from between each pair of which 
the clay or brick earth is forced through a suitable die in front of the 
rollers, and the stream of clay or brick earth thus moulded is cut bya suit- 
able cutting wire or wires, as is well understood. Motion is transmitted 
from a steam engine or other power to the axis of the pug mill, and to the 
axes of the two pairs of pressing rollers, in the following manner :—On the 
driving shaft, which turns in suitable bearings under the bed plate, is fixed 
a drum or pulley to receive the driving band of the steam engine or other 
power. On the other end of the driving shaft is fixed a pinion, which gears 
into and drives a cog wheel on another shaft, which is parallel to the 
driving shaft, and passes under the centre of the bottom of the pug mill. 
The pug mill shaft or axis passes through the bottom of the pug mill, and 
has fixed on it a bevelled toothed wheel, which gears into and isdriven by a 
bevelled pinion placed on the shaft which is below the bottom of the pug 
mill, and on the same shaft are two chain wheels which give motion to two 
endless chains, one of which gives motion toa chain wheel fixed on the axis 
of the upper pressing roller of one pair, and the other endless 
chain gives motion to a chain wheel fixed on the axis of the 
lower pressing roller of the other pair, by which means, and by the 
axes of the pressing rollers of each pair being geared together, the two pairs 
of pressing rollers are caused to turn in the proper direction for receiving 
the streams of clay or brick earth, and forcing the same through the re- 
spective dies.—Not proceeded with. 
1835. H. Gonnon, St. Nazaire, Loire Inferieure, France,“ Machinery for making 

bricks.” —Dated 21st June, 1862. 

: This machinery, which may be worked by steam, horse, or other power, 
is composed of a driving shaft with fly-wheel ; to this shaft is fitted two 
cams, one of which serves to raise a lever, and causes a hammer to strike 
the clay when it has fallen into the mould, and form it into a brick. The 
other cam serves to produce a movement which lifts the brick out of the 
mould. To this machine is adapted a kneader or crusher, which prepares 
the clay. As the clay leaves the kneader or crusher it is cut by a knife into 
a size suitable to the mould used. After being struck by the hammer or 
mallet it is pushed by a spring on to an apron which passes it to a board in 
a complete state. The shaft which carries the cams is set in motion by a 
wheel, «nd the entire machine is supported on a wooden or iron framing. 
By adding to or subtracting from the blades of the kneader or malaxer, the 
bricks may be made of any thickness without change of mould, and the 
— may be changed at will to suit the dimension of brick.—Not proceeded 
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Upwarps of 3,500 patents, the largest number yet lied for ii 
year, were applied for in 1862. - ie oii 


Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 

ments of War or for Defence, Gun Carriages, ge. 

1792. M. Turner, Wigston, Leicester, and E. T. Losesy, Wood-street, 
London, “ Improvements in small arms and ordnance, and in sights 
Jor the same, part of which may be used for measuring distances.” —Dated 
17th June, 1862. 

The object of the First part of this invention is to enable plain or smooth- 
bored guns todischarge shot, whether spherical or other shaped, with the 
accuracy of rifle-bored guns, and to allow of the part which spins the ball 
being quickly renewed at a small expense. This is accomplished by a 
twisted rod, or ‘* spit,” passing down the bore of the gun, which is secured 
at the bottom of the breech in such manner that it can be removed when 
required. This rod may be either square, polygonal, ratchet, or —~ other 
form suitable for causing the ball to follow the twist of the rod, and to spin 
on the gun being discharged. The Second part of the invention relates to 
small arms, its object being to remove certain defects which exist in rifles as 
usually constructed with the wooden stock, which extends along the barrel, 
and is bound to it by bands, or other fastenings. The defects of this 
arrangement are that, as the barrel and wood expand unequally, both 
with change of temperature and with moisture, the barrel becomes curved 
downward by heat, and upward by wet; whereby the ball is thrown out of 
the path indicated by the sights. The patentees overcome these defects by 
substituting metal for the ordinary wood support of the barrel. The object 
of the Third part of the invention is to prevent the vibration to which rifle 
barrels are liable when “short stocked,” on account of the barrel not 
having the wood to stop vibration by acting as a damper, as in the a 
stocked rifles, and also to diminish vibration in ordnance. This may 
effected in different ways, to suit the different kinds of arms, One plan, 
which the inventors prefer in small arms, is to place a metal rib, or girder, 
under the barrel, so as to occupy the position of the wood in the ordinary 
long-stocked rifles. Another plan is to make the gun with two barrels, and 
place one above the other. A third method is to envelope the barrel in a 
metal casing. Whatever plan is used, either for small arms or for ordnance, 
the metal serving as the damper is xot united to the barrel soas to form a part 
with it, but is left with the surfaces of the barrel and damper touching each 
other, so that they may stop vibration, the points of contact along the 
barrel being so selected as to destroy vibration in the most perfect manner. 
The fourth part of the invention consists in the construction of a telescopic 
sight, for ordnance and small arms, which may also be used for measuring 
distances, The telescope has a narrow band, extending across the eye 
piece, on the edge of which fine pointed teeth are cut, with deeper notches, 
to distinguish the fives and tens; this band is placed in the focus of the eye- 
piece, so that an observer can see the teeth distinctly as opaque points, and 
be enabled to make any parts of an object in the field of the telescope to 
coincide with one or more of these points. The telescope is attached to a 
frame, which allows it to be elevated to suit the range by a screw movement, 
The frame, including the telescope and other parts of the sight, may be 
detached from the cannon or small arm, and placed in the pocket. To aim 
with the sight, the telescope is adjusted to the proper elevation for the 
range, with the notches horizontal, and the object brought to coincide with 
the proper joint along the scale, to allow for the effect of wind on the shot. 
To use the sight for measuring the distance of an object, the size of the 
object must be known; and the number of teeth over which it extends 
then gives its distance. It is preferred to place the telescopic sight at the 
side of the ordnance aud smal! arms, so as not to interfere with their ordi- 
nary sights. When used for ordnance, it is made to swing so as to keep it 
vertical. The Fifth part of the invention consists in the employment of a 
screw motion, for elevating the sliding bar of the ordinary back sight; in 
the use of a spring catch, to fasten the guard on the fore-sight ; and of a 
hollow square for key, to obviate the projection of a solid square, also in 
the employment of a globe sight.—Not proceeded with. 

1796. J. KeLtow and H. Suort, Delabole, Cornwall, “ Manufacture of blast- 
ing powder.” —Dated \Tth June, 1862. 

The patentees manufacture their improved powder thus:—They take 
nitrate of potash, chlorate of potash, and nitrate of soda (preferring crude 
nitrate of soda, and using the two nitrates in a state of solution), and with 
them they combine sawdust, tan, and sulphur. They sometimes, however, 
dispense with the nitrate of potash, or with the chlorate of potash, or with 
both the chlorate and nitrate of potash, and sometimes they use either saw- 
dust or tan, instead of both the sawdust and tan, They sometimes manu- 
facture this powder by what they call their “ first method,” according to 
which they combine the nitrates and the chlorate, and make intoa solution, 
which they boil and absorb by tan or sawdust, or by both tan and sawdust, 
and after mixing the materials thoroughly they add sulphur and dry the 
compound. The powder produced according to this “ first method” is one 
that will explode suddenly, and is suitable for filling fissures (in blasting 
cliffs), and other purposes in which tamping or ramming is not required, 
the powder being, when so prepared, liable to explode during the tamping or 
ramming. The patentees recommend, when the first method is adopted, that 
the proportion of chlorate of potash should not exceed twenty-five parts by 
weight to every one hundred parts by weight of the compound to be pro- 
duced. To produce a strong powder, and with a view to avoid or reduce 
liability to explode under tamping or ramming, the following, which they 
call their ‘second method,” can be adopted :—The two nitrates are made 
into a solution apart from the chlorate, which is made into a separate solu- 
tion. The solution of nitrates is boiled, and while boiling it is combined 
with and absorbed by tan or sawdust, or tan and sawdust. Over this mix- 
ture they pour the solution of chlorate of potash in a boiling state, and mix 
well, so that the said solution may be absorbed, and they then sprinkle the 
compound with flowers of sulphur and dry it. In this method the nitrates 
are not boiled or fermented with the chlorate, the object being to avoid 
danger of explosion during the ramming or tamping. They also manufac- 
ture, according to this invention, an improved powder of slow action, by 
what they call their “* third method,” in which they do not use the chlorate 
of potash in a state of solution, or liquid, but employ it dry, and in a state 
of powder, using also a solution of nitrate of soda and nitrate of potash, 
which they absorb with tan or sawdust, or with tan and sawdust, and add 
sulphur. The nitrate of potash may sometimes be dispensed with. They 
sprinkle the chlorate of potash in a state of powder over the tan or sawdust 
(or tan and sawdust) after the same has been added to the boiling solution 
of the nitrates, and has absorbed it, and after mixing they add sulphur and 
dry the compound, In this method the chlorate, not being dissolved, retains 
its full strength, and the powder will not be liable to explode during the 
tamping or ramming. 

1798. H. J. Jounson, Lincoln’s-inn-jlelds, London, “ Projectiles.” —A communi- 
cation.— Dated \7th June, 1862. 

This invention relates to various constructions and arrangements of pro- 
jectiles for ordnance, and consists in a peculiar mode of applying a soft 
metal zone or belt to elongated projectiles, whereby such zone or belt is not 
only expanded by the explosion of the charge of the gun, so as to fit: more 
accurately the bore of the gun, but at the same time expresses a certain 
amount of lubricating material contained in an annular groove or cavity 
in the surface of the projectile, and, consequently, lubricates the bore, and 
prevents the rifle grooves from “ leading.” 

1807. W. Stokes, C.W. James, and J. Stokes, Birmingham, “ Machinery 
for stocking and screwing guns and pistols.” — Dated 19th June, 1862. 

This invention is carried out as follows :—On the bed of the machine a 
compound slide or saddle works, the said slide having both longitudinal 
and transverse motions in a horizontal plane. On the said compound slide 
the stick to be operated upon is fixed by an eccentric clamp, and parallel 
with the stock a pattern or model is fixed, the said pattern having the 
figure to be produced in the stock. The said compound slide is moved 
along the bed of the machine by a rack and pinion, the rack being on the 
bed of the machine and the pinion on the lower part of the slide. The 
upper part of the slide is made to move transversely on the lower part by 
means of a rack and pinion. Over the bed of the machine, and extending 
from end to end of the bed, is a dovetail, in which a slide carrying the 
cutting tool and a fixed guide works. The guide, which consists of a 
pointed rod, is fixed to the said slide in a vertical position, and the cutting 
tool, which rotates ona vertical axis, is fixed parallel to the guide. Besides 
being capable of a horizontal motion in the dovetail, the cutting tool and 
guide are capable of rising and falling together in a vertical line. The 
cutting tool and guide are moved by hand, both horizontally and vertically, 
by means of an arm or lever. Rotary motion is communicated to the 
cutting tool by means of a pulley and band. The inventors employ about 
six of the cutting tools, guides, and pulleys on the dovetail slide, each of 
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| the said cutting tools being of a different size from the rest, and the stock 


is brought under one or other of the cutting tools to operate upon different 
parts. The slide carrying the stock and model can be moved from end to 
end of the bed of the machine, but the horizontal motion of the slide 
carrying the cutting tools is very limited. The stock to be operated upon is 
turned, and the barrel is fitted to it in the ordinary manver before it is 
operated upon by the new or improved machinery. After the evock and 
model have been fixed in the slide on the bed of the machine, the rotating 
cutting tool and guide are brought down upon them respectively, and the 
slide carrying the stock and model are moved about until the part of the 
stock being operated upon has been cut to the figure of the model. The 
position of the stock is changed, and different models are employed from 
time to time in order to operate upon all parts of the stock where portions 
have to be cut away.—Not proceeved with. 
1828. F. E. Scunewer, Paris, and J. SNiver, jun., America, “ Breech loading 
Sire arms." —Da ted 21st June, 1862 

This invention relates to that kind of breech-loading fire arms having a 
portion of the barrel at the breech cut away for the introduction of the 
case containing the charge, and reception of the solid breech piece, which is 
shaped by two eccentric semicircles, one fitting the bottom of the interior 
of the barrel, and the other following the upper part of the outer circum- 


ference of the barrel, and thus has no entire separation of the barrel at the 





breech or otherwise. These improvements consist in fixing a tube on the 
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side of the barrel, or made of the same piece therewith, in which the patentees 
insert an iron or steel pin, fitting, but turning freely, therein. This pin 
carries a tube with a small projection, which serves to draw the case of the 
expended cartridge, and to the end of the pin is also fastened the solid breech 
piece. The tube fixed to the side of the barrel serves as a guide when drawing 
back the breech piece, as a hinge when turning it on one side, and as a guide 
in withdrawing the case of the expended cartridge ; and the projection on 
the tube which acts as the cartridge case drawer is kept in place by a pro- 
jection outside of the barrel. When the breech piece is turned down or 
closed it is secured bya spring catch, which enters a notch made in the 
opposite side of the barrel to that on which the tube is fixed. The solid 
breech piece carries in it a piston, which, being struck by the hammer. 
oe sao and explodes the cartridge ; and the head of this piston, instead of 
being flat, as is ordinarily used, is made round or conical. Also, instead of 
this piston, which is used to explode the cartridge, they insert a long 
nipple to receive an ordinary capsule containing fulminate to ignite the 
charge contained in acartridge case adapted therefor, so that the arm may 
be used with a cartridge carrying the igniting fulminate in it, or with the 
ordinary “ cap ” containing the igniting fulminate. That part of the solid 
breech piece which receives the end of the iron or steel pin which moves in 
the tube on the side of the barrel is held in place by ascrew passing through 
it and part of the pin, and also is enlarged outside so as to form a shoulder 
which, in opening the breech, may rest against the side of the barrel and 
maintain the breech piece in position, so as to draw back free of the hammer 
when operating the draw cartridge, or is so maintained in place by an 
interior shoulder in that part of the tube on the solid breech piece, and a 
similar provision on the projection serving as the draw cartridge. The 
solid breech piece, and in conjunction with the form of the spring catch, is 
made s0 to adjust as that in action to have no friction or abrasion of parts : 
and also that the arm cannot be fired unless properly closed, and all in place 
for so doing. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 

1824. C. Osman, Chryssell-road, Brixton, Surrey, ‘‘ Manufacture of elastic 
or yielding surfaces for sitting, lying, or reclining upon."—Dated 20th 
June, 1862, 

This invention consists, First, in manufacturing elastic or yielding sur- 
faces of vulcanised india-rubber, made up and arranged in hollow or cellular 
forms, or so as to present the edges or ends of the india-rubber towards the 
surface of the cush “ss, seat, or other surface to which it is 
intended to give elasticity. econd part of the invention consists in 
forming elastic or yielding surfaces for sitting, lying, or reclining upon from 
sheets, strips, or lengths of vulcanised india-rubber, made up into twisted, 
spiral, corrugated, or undulating forms, arranged side by side, and secured 
in position so as to form the same into surfaces suitable for seats, cushions, 
or mattresses. The Third part of the invention consists in forming elastic 
or yielding surfaces for sitting, lying, or reclining upon, by connecting the 
upper or lower ends or both of a series of lever arms by means of strips or 
bands of vulcanised india-rubber, or such lever arms may be connected 
together or retained in position by helical or other springs, so as to yield or 
give way when pressure is applied to the surfaces which they are arranged 
to support. The Fourth part of the invention consists in forming or 
manufacturing corrugated or channelled surfaces of vulcanised india-rubber, 
suitable for being applied to the construction of seats, cushions, or 
mattresses for sitting, lying, or reclining upon, such corrugated surfaces of 
india-rubber being applicable for covering floors or walls, or for being 
applied to the soles of boots, shoes, or clogs.—Not proceeded with. 










Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1787. J. Hunt, Birmingham, ‘ Bronzing or colouring articles of copper or 

alloys of copper.”— Dated 17th June, 1862. 

This invention consists in treating articles of copper or alloys of copper 
with a solution of bichromate of platinum, whereby a film or coating of 
metallic platinum is deposited on the article, and itssurface thereby bronzed 
or coloured of a bright steel colour, or of a grey colour, the depth and 
character of the colour depending on the state of the surface of the article 
treated. If the article has been burnished previously to being treated 
with the solution of bichloride of platinum, it assumes a blue or dark 
steel tint, which varies with the length of time it is immersed, and the 
strength and temperature of the solution, The patentee prefers to use a 
weak solution of bichloride of platinum, and to heat it to the boiling point, 
but he does not limit himself to any particular temperature, as a cold solu- 
tion may be employed with good effect. 

1821. B. M. Mopy, Trafalgar-square, London, “ Varnish or polish.”—Dated 

20th June, 1862. 

This invention relates to the manufacture of varnish or polish in such a 
manner that it can be applied by means of a camel's hair brush, either as a 
varnish to any smooth surfaced wood, or as a reviver to old French polished 
wood and furniture. The ingredients used the inventor proposes to mix 
in the following proportions :—Methylated spirit, one gallon ; shellac, one 
and a half pounds ; gum benzoin, one and a half pounds ; dragon’s blood, 
six drachms; or, when a clear varnish is required, the dragon’s blood may 
be omitted. The ingredients, when mixed, are to be subjected to a gentle 
heat until thoroughly incorporated, and the mixture is then to be filtered in 
the ordinary way of filtering varnishes.—Not proceeded with. 

1825. A. WARNER, Threadneedle-street, London, “ Manufacture of pigment 

or paints from certain refuse materials,” — Dated 20th June, 1862. 

This invention has for its object the application of the refuse or slag 
obtained from puddling and reheating or other furnaces employed in the 
manufacture of malleable iron, to the manufacture of pigments or paints. 
For this purpose the patentee takes the refuse or slag above referred to, 
and reduces the same to a fine powder by any of the well-known mecha- 
nical operations for grinding or pulverising similar materials or other hard 
substances. The ground or pulverised materials are then to be washed or 
otherwise treated and combined with oil or other materials, and used as 
pigments or paints for various purposes, as is well understood in the manu- 
facture of pigments or paints from other oxides of iron or other metals, 
For the purpose of reducing the slag or cinder to a fine or impalpable 
powder, the patentee prefers to employ grinding apparatus such as is 
employed for grinding flints for pottery purposes, the materials being 
ground in water. After being sufficiently ground the materials are run off 
into a tank and allowed to subside, and then the water is run off from the 
surface, and the wet slimy massis spread upon heated flues, or the material may 
be dried by any other convenient means. The pigment or substance thus 
prepared must then be taken and made up into paint by mixing with water 
oroil, and may be used in combination with colours and with dryers, ac- 





cording to the purpose for which it is required. 


Cass 9.—ELECTRICITY.— None. 


CLass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 
1770. J. G. A. Dauwor, L'/sie Adam, France, ‘* Portable circular savw."— 
Dated 14th June, 1862, 

This saw is mounted on points, as also the shaft of the saw and the fly- 
wheel, and by this means less power is required than if mounted on | 
bearings. The points may be made either on the shaft or on the screws on 
which turns the shaft of the saw. Motion is communicated by a crank to a 
toothed wheel, thence to a sccond wheel, which communicates it to a fly- 
wheel placed on the saw shaft. This is the method the inventor prefers, 
but the flywheel may be placed on the driving shaft, and the driving gear 
be more or less complicated. This description of saw is set on a frame or 
table, the toothed gearing on the side at one end, and the fly-wheel on the 
side in the centre, and commanding the saw which is in the centre of the 
tuble, and placed so as to present nearly half its diameter above the level of 
the table. On the top of the table is an iron or wooden regulator for 
directing the wood, so as to give the size desired. The top of the table is 
movable, and is raised cither at one end by a screw, or horizontally by 
serews with rag chain, or by any other method. The liftingof the table top 
or board gives the facility of making rebates, grooves, tenons, and similar 
work. Saws may a'so be constructed on this method with two cranks, rag 
wheel, and chain driving band or toothed gearing.— Not proceeded with. 

773. W. Bovcn, Shildon, Durham, “ Cranes.”— Dated 14th June, 1862. 

This invention applies, chiefly, to those machines known as “ accident 
cranes,” and which are tixed on trucks for use on railways. This invention 
consists in constructing cranes as hereafter stated :—The patentee connects 
the inner end of the jib to an axis on which it is free to be moved to alter 
its inclination, without altering the angle of the castor wheel. He attaches 
to the top or outer end of the jib, by universal joints, two legs, one on each 
side of the jib. When the crane is out of use, these legs are laid and carried 
horizonta'ly, but when the crane is requ red for lifting or pulling heavy 
weights, they are brought to the ground and afford support to the jib. He 
connects swinging bars and carrying bars to the rear of the crane, and fits 
to the latter, by means of rollers or wheels, a counterbalance weight, the 
position of which is adjusted so as to bring it nearer to or farther from the 
crane on the carrying bars by means of a chain coiled upon a barrel and 
worked by a worm and wheel. When the counterbalance is not required, , 
it, together with the swinging and carrying bars, are drawn up intoa | 


| india-rubber, and all other substances capable of being moulded and stamped 
| either in a heated or cold state, and whether in a soft paste or dry and pul- 


vertical position. He attaches two short legs by universal joints, similar to | 
those at the outer end of the jib, on each side of the truck or vehicle 
carrying the crane ; these are to be used for affording support to the crane 
when lifting from the side. He also applies similar legs to each end of the 
crane, carriage, or truck to prevent its moving when the crane is lifting or 
pulling from either end. 

1775. W. Winton, Edinburgh, “‘ Apparatus for regulating watches and other 

time-heepers.”"—Dated 14th June, 1862. 

In carrying out this invention the patentee attaches by means of arms to 
the ordinary regulator hand, a toothed quadrant, and causes a worm on a 
spindle to gear into the teeth of the quadrant. The spindle carries also a 
click or ratchet wheel for dividing the shifts, into the teeth of which a 
spring is made to drop at each shift with an audible click. The spindle 
terminates on the outer end in a square, and is moved by an ordinary watch 
key or other suitable instrument. He prefers that the teeth on the quadrant 
should be similar to those on a worm wheel. 


1778. F. M. Lanoa, Paris, ‘* Geodetic or topographic instrument.”—Dated 
16th June, 1862, 

The object of this invention is to combine in one all the instruments now 
used in surveying, and the instrument may be used for measuring distances 
from the shortest up to 500 yards, or more, according to the power of the 
glasses or telescopes for registering (with double register by rotation of the 
instrument or inversion of the glasses), for measuring inclines, and also for 
measuring horizontal angles, b ing in one t, and without being 
li ted, a graph ter and telescopic ring or circle. The improved 
instrument is composed of two glasses or telescopes—one fixed, the other 
movable—a level with air bubble and face at top and side, a graduated ring 
or circle, an alidade or cross staff set perpendicularly to the movable tele- 
scope, adjusting apparatus toadvance or retire the telescope, adjusting screw 
for inclining the instrument, vice, and adjusting screw for advancing or 
retiring and fixing the alidate, a socket supporting the instrument, the 
lower part of a rotula, which permits the horizontal rotary motion being 
immediately above it, a screw serving to set the two parts of the horizontal 
movement, and a thumb nut to retain the instrument in a horizontal posi- 
tion. The instrument, which may rest upon a foot with three or six 
branches, possesses three distinct movements, namely, inclination backwards 
or forwards, right and left, until perpendicular, and horizontal rotation on 
its socket.—Not proceeded with. 

1779. J. F. ALLAN, Glasgow, ‘‘ Improved furnace arrangements to prevent 
smoke and economise fucl."—Dated 16th June, 1862. 
This invention cannot be descvibed without reference to the drawings, 


1780. G. H. Birkseck, Southampton-buildings, Chancery-lane, London 
** Presses.” —A communication,—Duted 14th June, 1862. 

For the purposes of this invention, the body of the press in which the 
substances to be pressed are placed is so constructed that the use of bags or 
strainers may be dispensed with. This part of the press is of cylindrical 
or other suitable form, with perforated sides enclosed by a strong ribbed 
frame, and closed by a movable bottom, which during the operation of 
pressing is fixed in position, and being also perforated, and allows the liquid 
to pass away as the pressure is applied. The perforated bottom is by pre- 
ference, supported by a plate with channels to conduct the liquid to a 
central orifice, When the pressure of the piston is released the movable 
bottom can be readily withdrawn sideways by means of a screw lever, or 
other mechanical means, and the cake or residue of the pressed substance 
can then be readily discharged from the bottom of the press on toa platform 
or into a suitable receptacle or carriage placed below to receive and remove 
it, thus saving considerable time in this operation. — Not proceeded with, 
1783. H. Brieut, Woodford, Essex, “‘ Screening fires in stoves and grates.”— 

Dated 16th June, 1862. y 

Thisscreen or screening apparatus is to be made either of wire or open work 
and caused to wind upon a roller attached to the top of the stove or fire place, 
or to the sides thereof. Or it may be attached to the fender, to the mantel, 
to the wall near the same. Or it may be made in parts hinged or looped 
together so as to fold up und be kept against the sides, the bottom or top of 
the stoves, grates, or fireplaces. Or it may be pushed up together like a 
bundle of rods, be drawn together like Venetian blinds, or expanded or con- 
tracted in any other manner ; or drawn forwards, pushed back, upwards, or 
downwards, so long as when not in use it can be packed away clear of the 
fire, and yet when required can be drawn over the fire, screening or guard- 
ing the same to prevent accident.— Not proceeded with. 








1785. S. H. Huntiey, Upper Baker-street, Regent’s Park, London, “* Furnaces 
Sor effecting the more purfect combustion of the Juel.”"—Dated 17th June, 
1862. 

This invention consists in constructing inside the fire-box, or in the place 
over the fire-grate, of furnaces, air flues or passages formed in fire-clay, or 
any other suitable material, and provided with perforations, holes, or slits, 
throngh which atmospheric air is caused to pass, and to impinge in small 
jets on to the top of the fire, by which a more perfect combustion of the 
fucl is effected. 

1790. J. and T. A, Nieup, Dukinfield, Chester, “ Moulding or manufacturing 
pipes, columns, &e.”-—Dated 17th June, 1862. J 

This invention relates to the moulding or manufacturing of faucet pipes 
with a faucet either at the top or bottom, with or without snags, and flange 
pipes with or without margins or brackets ; and also cylinders, rollers, 
columns, or shafts, solid or hollow, and either round, square, or of any other 
form. The patterns are placed half way through a frame constructed for 
the purpose, which frame stands in a vertical position, and is fitted with | 

»ins to guide the moulding box to its place ; the pattern or patterns are | 
1eld by hinges, or adjusted to their places by pulleys and slides, or other 
contrivance, so as to be drawn out by hand or machinery, the said patterns 
being held in their places by pins fixed for that purpose during the process 
of ramming. The frame may be so constructed as to admit of pipes or 
articles of different diameters being moulded, and one or more articles at 
the same time. The boxes are made to hold one or more pipes or other 
articles, and are cylindrical, or of any other required form, but they are 
made in halves longitudinally, and are perforated to allow the escape of 
gases and steam, and have flanges at the top, bottom, and sides. In the 


Waveney Vattey Rauway.—This line was recently traversed 
throughout by a locomotive from Bungay to Beccles. It is at pre- 
sent worked from Tvietshall to Bungay, and on the Ist of February 
it is expected that traffic will be conveyed to Beccles. This line will 
then form a junction between the East Suffolk and Eastern Union 
lines of the Great Eastern Company. 


Frenco Ramway Trarric.—The traffic receipts on the principal 
French lines were as follows :—On the Paris and Mediterranean for 
the year 1862 the traffic receipts amounted to 155,462,973f. 
(£6,218,513), against 144,473,601f. (£5,778,944) in 1861, showing an 
increase of 10,989,371f. (£439,569). On the Eastern of France to 
67,139,427f. (£2,685,577) in 1862, against 69,632,617f. (£1,785,305) 
in 1861, showing a decrease of 2,493,190. (£99,728). On the Paris 
and Orleans to 75,624,900f. (£3,024,996) in 1862, against 75,683,428f, 
(£3,027,337) in 1861, showing a decrease of 58,528f. (£2,341). On 
the Northern of France, 68,452,833f. (£2,738,113) in 1862, against 
65,333,627f. (£2,613,345) in 1861, showing an increase of 
3,119,204f. (£124,768). On the Western of France to 52,210,542E. 
(£2,088,422) in 1862, against 55,215,554f. (£2,208,542) in 1861, 
showing a decrease of 3,103,012f. (£120,120). On the Southern 
of France to 33,572,809f. (4£1,342,912) in 1862, against 
80,063,648f. (£1,202,546) in 1861, showing an increase of 
8,509,161f. (£140,366). On the Lyons and Geneva to 6,914,641f. 
(£276,555) in 1862, against 7,026,795f. (£281,072) in 1861, showing 
a decrease of 112,154f. (£4,486). And on the Ardennes to 5,954,688f. 
(£238,188) in 1862, against 4,115,520f. (£164,621) in 1861, showing 
an increase of 1,839,168f. (£73,567). The aggregate receipts for the 
year 1862 on these lines, 10,641 kilometres in length (6,614 miles), 
amounted to 465,382,813f. (£18,613,312), and for the year 1861, on 
9,630 kilometres (5,985 miles), to 451,542,789f. (£18,061,712), 
showing an increase of 629 miles and of 13,790,024f. (£551,601) in 
the receipts, of which increase 13,002,835f. (£520,113) was on 
2,072 kilometres §(1,288 miles) of new lines of railway included 
above. 





Rock Om —The trade in petroleum, or American rock oil, conti- 
nues to increase with extraordinary rapidity, and promises to become 
of so much profit and importance to the country as to render it 
essential that the commercial public should not allow the business in 
it to be needlessly restricted by vague alarm as to danger attending 
its storage. Of course, every precaution that can, on scientific 
grounds, be shown to be necessary should be vigilantly enforced, 
but it must be borne in mind that the new oil competes with various 
analogous articles, the dealers in which are interested in raising any 
cry that may keep their market undisturbed. According to a 
circular of Mr. Macrae, a Liverpool dealer, although the 
American oil was almost unknown in 1860, a total of 
9,000,000 gallons has been imported into Europe in 1862, 
and not one disaster has happened in connection either with its 
transit or storage which would not equally have occurred to any 
other article of production. Hitherto the caution of underwriters 
and the action of corporate bodies have interfered to some extent 
with the growth of the trade, and the fact that in the course of 
twelve months it has attained such proportions in the face of all 
obstacles, demonstrates that it has such natural power that if we 
attempt to check it here by undue means we shall simply be driving 
it to adjacent countries, to the great loss of our shipowners, in- 
surance companies, and merchants generally. Recent advices from 
Belgium assert that the Minister of the Interior has just taken 
occasion expressly to declare that this oil is not to be considered as 
one of the articles of inflammable merchandise which must be 
treated by special regulations as essentially dangerous. 


Tue Great Corron Question.—From Mr. Maurice Williams’ re- 
view of the cotton trade of 1862 we take the following statement of 
the consumption of all Europe :— 

1862. 1861. 1°60. 
Total. Per week. Total. Per week. Total. Per week, 
Bales. Bales. Bales. Bales. Bales. Bales. 
Great Britain .. 1,190,000 22,900 2,391,000 45,900 2,502,009 48,100 
France .. .. 271,000 5,200 578,060 11,C00 621,000 12,600 
Rest of Continent 432,000 8,300 944,000 18,100 970,000 18,100 











Total average .. 1,893,000 36,400 3,913,000 75,000 4,093,000 78,700 
Also the following estimate of the quantity of cotton consumed and 
yarn produced, and the proportional weight of yarn and manufac- 
tures exported and retained for home consumption and stock in each 
of the past ten years :— 

Goods & Yarns 


Cotton Goods & Yarns Goods & Yarns retained 
Year. Consumed. Produced, Exported. at home. 
Ib. Ib. Ib. Ib. 
«+ «+ 760,900,000 685,440,000 448,045,000 237,395,000 
ee se 776,100,000 691,214,000 463,978,000 227,236,000 


221,278,000 
252,915,000 


ee «2 839,100,000 747,486,000 526,188,000 


891,400.000 7£3,903 000 560,988,000 








inside of the boxes are flanges or ledges to keep the sand from falling out. 
The flanges on the sides are to fasten the half boxes together, and the flanges 
at the bottom are to fit on the sealing plate, which plate can be made to 
answer for different sizes either of socket or flange pipes. The bottom 
flanges are moulded in the recesses of the plate, which recesses are perfo- 
rated, hoops being made to fit the seating for different sizes of pipes. The 
part of the frame boxes and seating which come in contact are forced to fit 
true to each other. The core barre! has a hoop at each end to enable the 
cores to be made true, the hoop at the bottom being tapered to fit the seat- 
ing. This system may be applied to either dry sand or green sand moulding, 
1791, A. PRINGLE, Gloucester-crescent, Camden-town, London, * Locks.” —Dated 
17th June, 1862 

This invention consists in the use of six bolt checks, each check being 
complete in itself, by having its own self-acting spring; and if all the checks | 
were brought into their proper position they could not be retained so as to 
let the bolt pass with any instrument or instruments but its own key, a 
shield passing before the checks cutting off all communication with the key- 
hole, thereby making it impossible to pick the lock, and in case of a key 
being lost or stolen the checks can have their position changed, thereby 
making the lost key useless. —Not proceeded with, . 
1794. W. CLARK, Chancery-lane, London, “ Buttons."—A communication.— 

Dated 17th June, 1862. 
This invention relates to the manufacture of buttons of porcelain, bone, 


verised, or ina mass. These buttons are furnished with a bar or bridge- 

piece contained within the button itself, and of the same material, serving 

to secure the button in any desired position by passing thread round said 

bar. This bar may be formed with the button in various ways. 

1800. F. Cottman, Normanton, Yorkshire, “ Apparatus Jor discharging 
coals, minerals, d-e.”—Dated 18th June, 1862. bs 

This invention has for its object the diminution in the discharge of coals, 
minerals, and other substances, and consists in causing them to be discharged 
in a direction towards the pit, instead of from it, as usual, that is to say, 
towards the higher part of the short or inclined plane on to which they 
are usually discharged, instead of towards the lower part thereof.—Not pro- 
ceeded with. 

1801. W. E. Newton, Chancery-lane, London, “ Electrical brushes.”"—<A com- 
imunication.—Dated 18th June, 1862. 

This invention consists in a novel combination with a brush made of wire 
of an electro-magnet, the poles of which are connected with the projecting 
wires of the brush, so that when the latter is passed through the hair, or 
over the surface of the body, a current of electricity shall be conducted to 
the body, and allowed to act as a remedial agent. 





Nortwern or France Ratway.—The traffic receipts on the old 
lines of this company during the year 1862 amounted, on 63 
miles, to £2,630,160, and for the year 1861, on 605 miles, to 
£2,592,757, showing an increase of £37,403, or 1-44 per cent. The 
total receipts on 66 miles of new line amounted, for the year 1862 
to £107,953, and for the preceding year to £20,588, showing an in- 
crease of £87,365. 








ee 826,000,000 735,656,000 547,806,000 
905,600,000 770,000,000 620,741,000 

ee 976,600,000 $69,250,000 643,87 

++ 1,083, 600,000 983,650,000 

S61 .. «4. 1,007,400.000 856,500,000 

1862, 11 mths 399,000,000 320,625,000 








414,475,000 pee 


Thus 95,850,000 lb, weight of yarn and cloth have been exported in 
the first eleven months of this year over and above the quantity 
produced, so that this quantity and all purchases this year for our 
home trade must have been taken out of stocks on hand at the close 
of last year; therefore it is but reasonable now to expect such a re- 
vival in demand for the home trade as will impart a decided impetus 
to the Manchester market. 


Tue Main Dratnace.—Mr. Thwaites, Chairman of the Metropo- 
litan Board of Works, has addressed the following letter to the Times: 
—‘ The metropolitan public will doubtless be glad to learn, with as 
little delay as possible, that they have nothing to fear from any pro- 
posed operations of the Metropolitan Board of Works. Our action 
has been precisely the reverse of that described in your article of 
this morning. It is true that a ‘proposal is before us for neutralis- 
ing our past resolutions, and undoing what has been done,’ but in 
the opposite direction to that which is described as our course. Most 
of your readers are acquainted with the low, flat area to the west of 
Chelsea, comprising about thirteen and a half square miles, much of 
which is but slightly above high-water mark, and refuses to combine 
harmoniously with any general plax of main drainage. Being but 
sparsely inhabited, successive engineers—Mr. Frank Foster, Mr. 
Kobert Stephenson, Sir W. Cubitt, and Messrs. Bazalgette and Hay- 
wood—have at various times, from 1851 downwards, reported that 
it might most advantageously and economically be dealt with by 
deodorising the sewage discharged from it, and allowing it to flow 
into the Thames. Several suggestions having been made for effect- 
ing this operation, the Board referred the whole of them in 1859 to 
two eminent chemists, Drs. Hofmann and Frankland, for investiga- 
tion and report, and their engineer prepared designs for giving 
effect to the suggestions of those gentlemen. The Board, however, 
on mature consideration of the principles of their general plan, felt 
that it would be more consistent with those principles to combine 
the drainage of the western area with that of the whole metro- 
polis rather than to treat it exceptionally by any mode of deodori- 
sation, and yesterday in committee agreed to an unanimous recom- 
mendation to rescind their resolution of the 29th June, 1858, di- 
recting the formation of deodorising works at Fulham, and advised 
that the sewage of the western area be carried into the low level 
sewer, to be conveyed to Barking-creek—a recommendation which 
I have little doubt will be very generally approved by the Board 
on Friday. I should add for the information of the ratepaye's that 





Tue Coromspo.—When the Board of Trade investigation into the 
cause of the loss of this vessel takes place we hope it will not escape 
inquiry why an iron vessel going aground in a calm sea should 
break in two a few hours afterwards. There was none of the 


endurance exhibited by the Great Britain, the Tyne, and other j 
vessels whose behaviour, after stranding, bad created such confi- 
dence in the strength of iron ships. 


the alteration, by compelling an addition to the height which the 
sewage will have to be pumped, and an increase in the dimensions 
of the low level sewer, will entail a corresponding increase in the 
original cost of the work, as well as in the annual expense of pump- 
ing, and it is for this reason that successive engineers have recom- 

, and successive Boards have approved, another solution of 
the problem.” 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

Tne Weex’s Iron Trave: Orders Falling Off: Unfavourable 
influence of American News: Diminished Activity in Wales: 
immense Prices for Tap and Flue Cinder—Coau axp InoNnsTONE 
Trave: Prices of Household Coal Unaltered: Increased Operations 
at the Pits—Tue Hanpware Trapes: General Remarks — THe 
Report oF THE JuRoRS oN “ Manvractures 1N Iron, Coprer, AND 
Generat Harpware”: Want of Completencss: General Remarks on 
Hardwares : French Bronzes : Hardman's Wrought lron Work: 
Skidmore’s Screen: The Fnamelling Proce: Gas Chandeliers and 
Bedsteads : Wood Screws, Bolts, and Nuts, and Tubes, how 
Produced by Machinery—AnNvAt Meetinc OF Mipianp IxstituTe 
—Tue TERRIBLE CouLiery AcciweNt IN Suropsutre: Termination 
of the Inquest. 

By the ironmasters on Change in Birmingham yesterday (Thurs- 
day), and in Wolverhampton the day before, the complaiuts were 
general that, except from America, searcely any orders are now 
arriving. The specifications that have been received consequent 
upon the orders given out at the quarter-day meetings have not 
made much alteration in the condition of the order books as com- 
pared with their state just before Christmas. The houses that were 
tolerably actively employed then are not short of orders now, but 
some firms that were at that time wanting orders are now stopping 
certain of their mills, and there are instances in which makers are 
rolling for stock. Tolerably valuable orders continue to be received 
from New York houses whose brands are in high repute on the 
other side of the Atlantic. The last news from the States is 
exercising a prejudicial effect upon the home trade, and the season 
continues to operate against any large demand for civil engineering 
purposes. The Welsh houses are weekly becoming shorter of orders 
for bars and for tin plates. 

The increased production of cinder pigs has occasioned a very 
remarkable rise in tap and flue cinders. For tap cinder that was 
recently changing hands at 2s. a ton, 5s. cash is now readily 
obtained, and flue cinder is realising 10s. a ton. 

From the briskness by which the coal trade of this district in its 
manufacturing department has and is now characterised, it might 
have been surmised that a proportionately appreciable advance of 
prices iu household samples would have been experienced. This, 
however, for at least two or three weeks past has not been the case, 
and the following rates are still maintained :—Best thick coal, 11s. ; 
common, &s.; lumps, 7s.; fine slack, 2s. 6d.; heather coal, 1s. ; 
lumps, 7s.; brooch, above way, 8s. 6d.; at the collieries on the 
west of Dudley the price per ton of nuts is 5s.; on the east 
side of the same town the various descriptions above men- 
tioned are only obtainable at an advance of Is. per ton upon 
these rates. The wages now given respectively to thick coal 
colliers and ironstone miners are 3s. Gd. and 3s. per day. 
laxity in their attention to work is now perceptible on the part of 
these two classes of operatives. A slightly higher rate of wages 
than that named is being received by thick coal bandsmen and some 
few of the workmen engaged in the stone pits. Last week’s quota- 
tions for white ironstone and gubbin are firmly maintained. 
Labour is becoming in greater request, and the amount of complaint 
usually made at this particular period has this year somewhat 
lessened. 

In the general trades, both of this locality as also of the country at 
large, it is generally thought that a fair amount of business will be 
transacted during the course of the quarter upon which we have just 
entered. Though at present no striking degree of activity is appa- 
rent, yet there can be no doubt that, when the travellers shall have 
fully entered upon their canvass, the receipt of orders wiil gradually 
be commenced. The orders already in the hands of manufacturers 
here would, however, seem to be sufficiently numerous as to threaten 
little or no stoppage in the tolerably active operations which have 
recently been commenced at most of the district manufactories. A 
good percentage of the orders are intended for shipment to foreign 
markets in the ensuing spring: aud, inasmuch as the hardware 
stocks of these markets are known to be comparatively small, the 
anticipation respecting the export trade during at least the first few 
months of the year are generally of a favourable description. The 
only country the features of whose trade presents little ground for 
encouragement or hope is South America, where the preseut state of 
affairs afford little contrast to that which has been prevalent for 
several months past. Speaking now of individual local branches 
we may remark that in Birmingham, where the activity characteris- 
ing the most important branches is sufficiently apparent from the 
fact that the maintenance of full time is almost universal, the hollow 
ware manufacturers are well employed and are receiving a steady 
flow of orders. ‘The tube makers are in a similar position. Though 
the press of orders in the gun trade is not now so marked as was 
the case within a tolerably recent period, yet no necessity exists for 
the ceasing of work on the part of the operatives. Operations have 
again been resumed at the different rolling mills. No pew feature is 
perceptible in the different branches of Wolverhampton and the im- 
mediate neighbourhood. 

We have been looking with much expectation for the report of 
the jurors in Class XXXI. (Manufactures in Iron, Copper, and 
General Hardware), of the recent International Exhibition. It 
has now appeared, has been drawn up by Mr. Alfred Tylor, deputy- 
chairman of the jury, and forms a pamphlet of fifty closely printed 
pages. But it is, by no means, of the value that it might be, 
inasmuch as, although of considerable length, yet it is meagre and 
wanting in compactness. It does not present a complete view of 
the hardware contributions to the Exhibition: nor does it, by 
setting up any standard of comparison with the Exhibition of 1851, 
furnish a comprehensive statement of industrial progress during 
the last decade; or supply many valuable hints to be acted upon in 
future years. Not a little of the report consists of an elaborate 
review of the relations of workmen and employers, the causes and 
operations of strikes, and “the means of elementary and other edu- 
cation for workmen and employers in England.” 

Remarking upon hardware generally, the report says:—*“It is 
gratifying to be able to state that, in one way or other, there is an 
unprovement in almost every object exhibited. There is greater 
neatness and regularity in the forms of the low-priced goods. More 
apropriate ornamentation is displayed on those articles which are 
both useful and ornamental, and a higher standard of art has been 
attained in ornamental metal work for domestic and ecclesiastical 
decoration. We cannot attribute these results to any special patron- 
age or expenditure of public money. A great deal of talent, labour, 
and money, has been expended in improving the designs 
and models of the goods. Fabrications in metal in different 
countries, and manufacturers must have looked for a return 
of their outlay solely from the sale of their manufactures to 
the public in increased quantities at remuuerative prices. In 
ornamental work in the mediaval style great progress has been made 
and in articles of utility the patterns appear to be more systematically 
made. The moulding is much better, and there is evidence in some 
articles of improved modes of manufacture. In some cases 
American and French machines (the press of Japy Brothers, for 
instance) bave been brought over and set to work in this country, 
but there is no indication on the part of manufacturers in Europe of 
any general disposition to strike out into new paths, like the 
Americans, so far as the production of hardware is concerned. The 
great number of workpeople engaged in the metal work, which 
comes under Class XXXI., use very simple tools, and follow the 
traditions which have been handed down to them as to the way in 
which everything should be made, whilst the public who use such 
manufactures have also fixed notions of what shapes and sizes are 
necessary, and what prices they should pay, and it is a difficult task 
to get a higher price for any new article, even when it offers an 
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advantage in use. 
After a very conspicuous laudation of the French bronzes, and the 
mention of only one English maker of such goods, the writer pro- 





ceeds to notice the gates of Messrs. Hardman, of Birmingham, and | The adjourned inquest upon the bodies of the twelve men and 


the Coventry screen for Hereford Cathedral. Relative to the former 
it is said:—“ As a specimen of iron work, in the style of the 
fifteenth century, this work is not surpassed. The same grace and 
refinement that characterise this work are also seen in many of the 
smaller objects exhibited by Messrs. Hardman.” Of Mr. Skidmore's 
well-known contribution the report says :—“ The production of the 
Hereford screen in metal retaining the general outline of a stone 
construction could only have been satisfactorily performed under 
the direction of an artist (Mr. Scott) conversant with the treatment 
both of stone and metal. Such a work, properly studied, would 
teach the manner in which a new design in metal work is produced 
which may, in its turn, be the parent of another,” and so on. 

The process of enamelling is described in connection with the 
holiow ware contributions of Messrs. Clark, of Wolverhampton, and 
Messrs. Kendrick, of West Bromwich. “The Patent Enamel Com- 
pany, of Birmingham,” the reporter says, “ use coloured enamel ex- 
tensively, and, by the use of stencil plates, produce very cheaply 
good designs in enamel upon plates and articles of iron. Their manu- 
facture, by this process, of street plates and signs, in enamel, 
possesses considerable interest. The use of coloured enamels, on 
large surfaces, is, however, yet in its infancy.” 

A branch of manufacture which has become of great importance 
in this and other districts, viz., gas chandeliers, are very cursorily 
dealt with, Mr. R. W. Winfield and Mr. Mittenger (both of Birming- 
ham) being alone mentioned, and they in the fewest possible words. 
Of the former it is also said that he “sent an excellent display of 
brass bedsteads.” 

Sone interesting matter is supplied upon wood screws, bolts and 
nuts, and locks and tubes. ‘The history of the manufacture of wood 
screws (iron screws for carpenters’ use) is illustrative of the benefits 
of the application of machinery to the production of articles in 
general use, and reveals the keenness of the competition between 
certain American and British manufacturers. Much capital and 
skill had been devoted throughout Europe to the manulacture of 
wood screws well and cheaply, but the American system has quite 
distanced all that had been previously effected. Several joint stock 
companies in America also entered into this trade; and, some 
years since, they accomplished the manufacture of screws which 
would enter almost any wood at once, without the trouble of pre- 
paring a hole with a gimlet. 
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| united together to avoid competition, one of them having previously 





sold a set of their improved machinery at a high price to Messrs. 
Nettlefold and Chamberlain, large manufacturers of screws at 
Birmingham, who soon were able ,by their better supply of labour 


The different screw companies then | 


and their management, to pay freight and expenses, in addition to | 


25 per cent. import duty, and so to undersell tie American manufac- 
turers at their own doors. The receut political difliculties gave the 


American manufacturers an opportunity of raising the duty from | 


25 to 75 per cent., and excluding foreign competition at the expense 
of the consumer; but the result of the competition between the new 
and old systems in England has been to reduce the price one-fourth, 
and to produce a better article for the public. The trade is now four 
times as large as it wasten years ago. Messrs. James and Sons, 
Birmingham, manufacture wood screws by machines different to 
those of Nettlefold. 

Of bolts and nuts the report says:—“ The American system of 
making nuts, although ingenious, is not so superior in its results 
to the machine-made articles in use previously as to displace them 
from the market. Indeed, Collyer, of Manchester, asserts that it 
is based on his plans. I regret that this subject was not com- 
pletely before the jury (two principal makers being in Class V.). 
Weston and Grice exhibited bolts made by very ingenious ma- 
chinery, and also nuts made at two operations, while those of 
Watkins and Keene are completed at once. Tayliss, Simpson, and 
Jones, Wolverhampton, also sent a very interesting exhibition of 
bolts and nuts, both machine-made. 1 am requested to mention 
that Messrs. Weston and Grice and Messrs. Bayliss avd Co.'s 
manufactures were not examined by the jury of Class V., nor 
were they referred to Class XXX1. until after the awards of medals 
had been completed. Benefit has arisen from the competition of 
the firms just named with an American firm starting business in 
Kirmingham, on a large scale, with new machinery. Engineers 
can now purchase bolts and nuts cheaper than they can make 
them themselves in smail quantities, and yet of excellent quality. 
They will drive out of use the hand-made articles altogether A 
fine series of nuts on the American plan is exhibited by Messrs. 
Watkins and Keene. ‘'wenty nuts, weighing 27 1b. each, can be 
made in a minute in their nut-making machines; and their 
machinery is capable of turning out 100 tons of railway fastenings 
weekly. Messrs. Warden and Sons, of Birmingham, make very 
well, but on a smaller scale.” 












From the remarks of the report upon tubes we extract the follow- 
ing:—* Amongst processes not used in England we may record that 
of M. Estivant, which is thought by the French jurors who have 
seen it to be in some respects an improvement on Green's process, 
which has been in use so long in England for the production of 
copper and brass tubes, without joint or solder. M. Ustivant employs 
a hammer to extend the hollow cast ingot of copper or brass, and 
only uses the triblet and draw bench in the last process, for giving 
a finer surface to the tube. This is probably very convenient for 
large tubes, such as those exhibited by M. Ustivant, which leave 
nothing to be desired in quality. At the same time the rolled tubes of 
Muntz, of Birmingham (which are not exhibited), must be made bya 
quicker and cheaper process than the hammered ones of M. Estivant, 
particularly for small sizes, The plant for large ones would be very 
expensive. The Muntz process is perbaps better adapted for 
making large quantities of one size than for miscellaneous pur- 
poses; but it is only applicable to brass of a particular mixture or 
quality. The majority of English-made tubes were in another class, 
so that we had not any occasion to institute a close comparison 
between the English and French systems; and could only remark 
that in all countries the fine carbonate of copper from South 
America is preferred for tube purposes. Estivant uses copper 
from Bolivia, and we believe Muntz takes his principal metallic 
supplies from Chile. Tubes can be made from ores smelted from 
sulphides, but it is more convenient to take the pure material from 
South America, where it occurs in great abundance. M. Boutte- 
villian sent the best specimens of iron welded tubes from France, 
but they are not equal to those made in Birmingham and its 
neighbourhood, The finest small tubes are drawn in France for 
articles de Paris; but 1 did not observe any exbibits of these 
delicate manufactures.—R. W. Winfield, of Birmingham, rolls 
sheet metal through steel engraved rollers, solders up the tubes, and 
then twists them by putting them through a spiral revolving die. 
By this means he obtains a great variety of patterns of tubes 
suitable to brass bedsteads.” 

The annual meeting of the members of the Dirmingham and 
Midland Institute was held on Monday evening last. The chair 
was taken by the President, Sir J. Pakington, M.P. The report 
presented was, on the whole, favourable, and, among other matters, 
stated that arrangements have been entered upon for the establish- 
ment of a class for practical or theoretical mechanics. Referring to 
the subject of mining, one of the speakers expressed an opinion that 
ivasmuch as London was not the seat of our manufactures, the 
Department of Science and Art of the Board of Trade would never 
sufliciently fulfil its duties until it gave to Birmingham and some 
other large manufacturing towns a portion of those treasures to 
the purchase of which the national funds were applied. The 
Practical School of Geology, in Jermyn-street, was also thought to 
be having its functions only indifferently fulfilled unless it sent 
some of its specimens and lecturers to those localities where their 
teaching more immediately applied. Ata soirée held immediately 
after the meeting, several specimens of metal work, lent especially 
for the occasion, were shown. _ Illustrations of coal-getting and 
mining, models showing use of man engine for ascending and 
descending mines, general arrangements ut the mouth of a coal pit, 
nar - a machine for unloading coal into vessels, were also con- 

uted. 








boys, whose deaths, as recorded in Tue Enorverr of January 2nd, 
were caused by being precipitated, through the breakage of one part 
of a spring box, down the shaft of a pit worked by the Lillieshall 
Company, at Prior's Lee, Shropshire, was held on Monday last. 
The evidence on this occasion had chiefly reference to the quality 
of the iron of which the box was made, and also to the advisa- 
bility of providing an apparatus by which the cage should be 
secured, even in the event of a breakage of any part of this box. 
In answer to the Government Inspector the engineer of the 
company stated that such a contrivance had never beep used on 
account of its complicatory construction and its consequent lia- 
bility to get out of repair. He admitted, however, that had such 
a precaution been taken on this occasion, and had the apparatus 
been in perfect repair, there could be no question but that the lives 
of the deceased would have been saved. Referring to the quality 
of the iron, he said that the broken part having been tested by 
an hydraulic press had been found capable of bearing a weight of 
nearly 30 tons. A letter had also been received from the makers, in 
which it was stated that the metal in the box was of the 
Low Moor description, a quality which, as generally acknowledged, 
was calculated to bear the greatest strain. Mr. Wynn, the district 
Government Inspector, said that the most probable mode in which 
the fracture was produced, would be a sudden snatch of the cage 
from the bottom of the shaft caused by injudicious haste on the part 
of the engineer on the surface. He also thought that the safety 
contrivance before alluded to should be employed at every pit. He 
could, from personal knowledge, bear testimony to their practical 
efliciency. By their use many accidents had been prevented, and it 
was more than probable that, had one been employed on this occa- 
sion, the present inquiry would have been unnecessary. The charter 
master, in the course of his evidence, stated that though the drawing 
apparatus had been frequently inspected, yet on no occasion had 
such care been manifested as had been shown in a recent examina- 
tion by the Government Inspector. A verdict of “ Accidental 
death” was returned, accompanied by an expression of opinion that 
sufficient care had not been exercised by Marrion, the inspector 
of engines, in his periodical examinations of the spring box. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Rerrosrect or Ciype Smirsuivine—State of Trade — Suerricip— 
Liverroo.: Town Council ; Mersey Dock Board: Birkenhead Com- 
missioners— NoxtHern Topics: State of the North Eastern Iron 
Trade, §c.: Tyne improvements ; Launch of a Steamer :; The North 
Eastern Ports—Tue Lenvau Briwee or York—Scorrisn Tories: 
Progress of the Clyde: Launch of a Steamer: Scottish Shipbuilders’ 
Association—Mancuester Water Surety. 

WE resume our recapitulation of the results delivered during the 

past year through the unwearied industry of the Clyde steam 


| shipbuilders. Messrs. Blackwood and Gordon launched the Amerigo 


Vesprucce, a screw steamer of about 700 tons, for Messrs. Accosato, 
Pefrano, and Co. (Italian mail service). Mr. J. G. Lawrie, of 
Whiteinch, launched the Messina, 755 tons, for the same owners. 
Messrs Henderson, Coulburn, and Co., of Renfrew, launched the 
Galileo, a paddle steamer of 700 tons, for the same service. Messrs. 
Wingate, of Whiteinch, launched the Chanticleer, a screw steamer 


| of 600 tons, intended for China, and built for Messrs. Lane, Craw- 





ford, and others, of Hong Kong. Messrs. Barclay, Curle, and Co., 
of Stobcross, launched the Forth, 188ft. long and 27ft. beam, built 
for the Carron Company. Mr. J. G. Lawrie, of Whiteinch, launched 
the Coorong, 171ft. long and 22}ft. beam, to be employed between 
Port Augusta and Adelaide, on the South Australian coast line. 
Messrs. W. Denny and Brothers, of Dumbarton, launched the 
Kurrachee, a screw steamer of 600 tons burthen and 120-horse 
power, built for the Calcutta and Burmah Steam Navigation 


Company. Messrs. ©. Connell and Co., of Overnewton, 
launched the Penang, a screw steamer of 800 tons, built 
for the same owners. Messrs. Caird and Co., of Greenock, 


launched the Lord Clyde, a paddle steamer, placed on the Glasgew and 
Dublin station. Messrs. W. Simons and Co., of Renfrew, launched 
an iron screw steam-hopper, 100{ft. long, for the Clyde Trust; this 
vessel was the first of a series of new steam-hoppers, which are 
expected to effect important economies in connection with dredging 
operations in the Clyde. Messrs. W. Denny and Brothers, of Dum- 
barton, launched the Syracuse, a screw steamer of 1,014 tons, in- 
tended to be employed by them in general cargo and passenger 
ic. Messrs. Henderson, Coulburn, and Co, launched the Guadaira, 
rew steamer, 164ft. long and 24ft. beam, intended to trade on 
the Spanish and French Mediterranean coasts. Messrs. Simons and 
Co., another Renfrew firm, launched the William Connal, built for 
Mr. H. L. Saligman, of Glasgow, to trade between Bordeaux and 
the Clyde. Messrs. Blackwood and Gordon launched a tug, named 
the Flying Meteor, for the Clyde Navigation Company. Mr. A. 
Denny, of Dumbarton, launched the Ava, a screw steamer of 350 
tons, intended to be employed in the Indian trade. Messrs. J. and 





G. Thomson, of Govan, launched the City of Melbourne, a 
screw steamer of 950 tons, built for the Australian Steam 
Navigation Company. Messrs. Caird and Co. launched 
the Apollo, a paddle steamer 230ft. long and  26ft. 


breadth of beam, for the Bristol General Steam Navigation Com- 
pany, placed on the Bristol and Cork station. Messrs. C. Connell 
and Co, launched the Messina, a screw steamer of 460 tons, built for 
Messrs. Handysides and Henderson, and employed in the Mediter- 
ranean trade. Messrs. Denny and Brothers launched a screw 
steamer of 600 tons, intended to be employed on the Chinese coasting 
trade. Messrs. W. Denny and Brothers launched the India, of 
1,000 tons, sold to the Calcutta and Burmah Steam Navigation Com- 
pany. Messrs. Swan, of Maryhill, launched a screw steamer 140ft. 
long and 20ft. beam, named the Collena; she is destined by her 
owners, Messrs. Morris and Munro, of Glasgow, for the foreigu and 
coasting trade. Messrs. L. Hall and Co., of Greenock, launched the 
Bussorah, a screw steamer of 600 tons burthen, for the Calcutta and 
Burmah Steam Navigation Company. Mr. A. Denny, launched a 
paddle steamer of 400 tons, named the City of Dunedin, built for the 





New Zealand coasting trade to the order of a colonial firm. 
Messrs. Napier launched the Wolf, the first of a fleet of 
steamers building for Messrs. Burn’s mail line between 
Glasgow and Belfast. Messrs. Caird and Co. launched a 


screw steamer of 2,500 tons, named the America, for the Nordent- 
schen Lloyds, of Bremen, being the fourth vessel of the same size 
which they have built for that company (the former were the Bre- 
men, New York, and Hansa). The America is 360ft. long and 40ft. 
breadth of beam. Messrs. W. Denny and Brothers launched a screw 
steamer of nearly 1,400 tons burthen, in the course of last month, 
but the names of the owners have not transpired. Messrs. Tod and 
M’Gregor launched a screw steamer, named the Electric, for the 
belfast Steamship Company, and to ply between Liverpool and 
Belfast; she is 210ft. long and 27ft. beam. Messrs. Scott and Co, 
launched a screw steamer of 400 tons, named the Palermo, for an 
Italian company. We have found it impossible to make up quite a 
complete list; nevertheless the account rendered is tolerably full and 
accurate, and we trust our friends the builders will pardon any in- 
advertent omission where justice has not been rendered to their 
enterprise, skill, and perseverance. No notice has been taken of an 
important branch of Scottish shipbuilding industry, viz., repairs ; 
and we have, also, not entered into details with respect to the orders 
now in course of execution, which appear to be numerous and 
satisfactory. On the whole, probably, Clyde shipbuilding was never 
in a sounder or more prosperous state. 

From Sheffield complaints are made that trade matters are still in 
a languid state. The cutlery trades are showing little more anima- 
tion, but it is only partial. The demand for ship plates and armour 
plates is, however, still brisk. The edge-tool trade is far from brisk, 
but nevertheless several firms are fully employed. ‘There is some 
improvement to notice with regard to America. We rather regret, 
to observe that the watch committee of the Manchester town council 
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has interposed its veto on the further publication of the returns pre- 
pared by Capt. Palin as to the state of employment in that city. It 
is alleged by way of explanation of this step that it has been found 
impossible—taking the trade of Manchester generally—to obtain suffi- 
ciently complete data to render the returns thoroughly reliable. 

We turn to Liverpool. At the last meeting of the town council 
Mr. Beloe entered into interesting data with respect to the water 
supply of the town. ‘The water committee recommend that, without 
delay, an extra line of pipes, of 36in. internal diameter, be laid from 
Prescot to Green-lane, as authorised by the Act of Parliament of last 
session, and that the report of the engineer, as to improving the 
supply of water to be used in case of fire in the higher districts of 
the town, should be adopted. Mr. Beloe said the large and im- 
portant estate representing the supply of water to the inhabitants 
of Liverpool, and which has cost the town nearly £2,000,000, entail- 
ing thereby the necessity of taxing the inhabitants to the extent 
of £120,000 per annum, was handed down to the present committee, 
not only sadly deficient in revenue, but incomplete in many essential 
necessaries. From 1848 to 1856 the income exceeded the expendi- 
ture; but from 1857 to 1860 an annual deficiency occurred which in 
round numbers may be stated at £20,000 per annum, and at the close 
of 1860 the account showed a clear deficiency, after deducting the sur- 
plus of previous years, of £18,202. The year 1861 closed with a further 
deficit of £500. This was a state of matters which could not be 
permitted to continue. A painful effort was made to remedy it, yet 
with such success that the year 1862 closes with an actual surplus, 
after having paid off previous deficiencies. The annual charge for 
the cost of the improvements recommended would be about £2,700, 
This sum the council would not consider unsafe to be encountered 
when it was told that the annual increase of the water rental is about 
£2,500 per annum, and that the actual income of the water account has 
increased from £37,000 in 1848 to £127,000 in 1862. The recommen- 
dations of the committee were agreed to. At the weekly sitting of the 
Mersey Docks and Harbour Board it was stated that during the past 
month the new light on the Ormshead—placed there through the provi- 
dent care, in great part, of the late Mr. Mondel—had been visible 
for 293 hours from Point Lynas, while the Point Lynas light was 
visible from Ormshead only 153 hours, showing that the Ormshead 
light exceeded the Point Lynas light in brilliancy. It was reported 
by the marine surveyor that the Dee telegraph cable had been 
repaired, and that 24 miles of the old cable had been recovered. In 
the course of a discussion on pilotage licenses, it was announced 
that twelve pilot boats belonging to the board represeut, with their 
stores, a capital of £100,000. Mr. Forwood called attention to the 
falling off in the coal traflic at Birkenhead. He pointed out the 
dilatory and slovenly manner in which coals were put on board 
ships there, in contrast to what it might be if the means furnished 
by the board were employed. The chairman said, in reference to 
Mr. Forwood’s remarks, he was quite satisfied that very great 
ay existed as regarded the shipment of coal from the high 
evel, but the engineer would shortly be prepared to make a report 
which would satisfy the board, and he hoped the public also, that coals 
could be loaded from the high level with less injury than was now 
caused by shipping them from the quay. At the last meeting of the 
Birkenhead commissioners, it was stated that the income from the 
ferries from April 24 to December 31, 1862, amounted to £23,307 as 
compared with £22,448 in the corresponding eight months of 1861; 
the expenditure was £15,958 from April 24 to December 31, 1862, as 
compared with £16,408 in the corresponding period of 1861. More 
revenue has, consequently, been acquired, with a reduction of 
working expenses. Mr. Aspinall congratulated the commissioners 
on the improved aspect of the approaches to the river question. 
Committees of the Liverpool Corporation and of the Dock 
Board had had several meetings and had come to the determination 
that the thing must be carried out. They had called together 
Mr. Lyster, the engineer to the Board, and Mr. Weightman, the 
town surveyor. ‘The abilities of those two gentlemen were quite 
suflicient without going elsewhere, to bring forward a satisfactory 
scheme, and they had brought forward a scheme, he was happy to 
say, to be carried out at a cost of £150,000, and not to exceed that 
amount. He presumed that the arrangement between the two 
bodies would be to pay £75,000 each, and what was that ?—a mere 
nothing, a drop in the bucket, for the purpose of improving the 
approaches to the river for their passenger traflic, for their goods 
tratlic, and, in fact, for the development of the trade of the Mersey 
more than it had ever yet been developed. We fear Mr. Aspinall 
and his friends must wait till the close of the American war before 
his “drop in the bucket” will be found very readily available. An 
iron ship of 1,150 tons burthen, named the Naturalist, was launched 
last week from the building yard of Mersrs. Vernon and Son; she is 
owned by Messrs. ‘I’. and J. Harrison, and is intended for the Cal- 
cutta trade, 

From the north it is stated that the iron trade continues buoyant 
throughout the Neweastle, Cleveland, aud South Durham districts. 
Messrs. Palmer, of Jarrow, are preparing the foundation of large 
new rolling mills and are alsoexcavating a new graving dock. Ship- 
building on the Tyne continues animated, and the proportion of iron 
ships produced is still increasing, as will probably long be the case. 
Notwithstanding this fortunate state of things, the shipbuilding 
industry of the Wear is far from being in a satisfactory condition. 
At the monthly meeting of the river ''yne Commissioners yesterday 
week, the engineer (Mr Ure) reported that the late stormy weather 
had greatly interrupted the progress of the piers, especially the south 
one; the damage sustained, however, considering the extreme 
severity of the storm, was by no means serious. A demand made 
upon the Commissioners by Messrs, Fox, for £15,000 in respect of 
their leasehold interest in the surface of the Trow rocks led to an 
action against the Commission. The action came on at the last 
Durham Assizes, but the matter in dispute wes eventually referred 
to Mr. William Dickson, clerk of the peace for the county ‘of North- 
wnberland, who awarded Messrs. Fox altogether £793. it was 
stated that the bar had been sounded and found dft. better than 
formerly: Sin. however, had been lost by the late storms. Mr. 
Stevenson said the piers prevented the bar from increasing, and 
when they were extended further benetii would be derived from 
them. Applications had been made to the Commission by Bonelli’s 
Telegraph Company, the British Telegraph Company, and by 
Messrs. John Robinson and Co., a private company, for leave to 
carry their wires across the Tyne, but without specifying the par- 
ticular locality where the crossing was intended to be made. After 
a brief discussion it was resolved that the compan'es must point 
out to the engineer the point at which they wished t» cross, and the 
engineer would then report to the Commission on the subject. 
Mr. Stevenson said a paper had veen handed to him by Mr. Ure as 
to the quantity of dredging done last year. ‘The total quantity of 
dredge raised in 1862 was 1,864,544 tons, a quantity almost equal to 
the total dredging done in the three previous years—1859, 1860, 
and 1861. A quarter of a million of the dredging had been done 
on the bar. ‘I'he new dredger had raised 852,000 tons, or 
more than the others put together. Mr. Mease said the saving 
to the Commission was very great, for the great dredger was 
worked at half the cost of the small ones. A screw steamer has 
just been launched by Messrs. J. Wigham, Richardson, and Co., of 
Low Walker, which is intended for the channel service of the Lon- 
don, Brighton, and South Coast Railway Company. This vessel is 
the second which the builders have recently coustructed for the 
company, and forms another addition to a line of steamers running 
between Dieppe and Newhaven, in conjunction with the French 
Chemin de fer de l'Ouest. he dimensions of the steamer are :— 
Length 113 feet; breadth, 18 feet ; depth, 103 feet; with engines of 
35-horse power, by Messrs. R. and W. Hawthorn. The steamer 
was named the Normandy, and in less than 24 hours from the 
launch the engines and boiler were put on board, the pipes con- 
nected, and she returned under her own steam to the yard of the 
a _ 7 — The oe hang from the north-eastern 

rts showed a large increase last month as com wi - 

r, 186 “ In goods other than coal and coke, ele Regs a 
crease at every port, except at the $ 
tunately there wee large decrease, ns Sone Slee 











The Lendal bridgeover the Ouse, connecting the south-western and 
north-western parts of York, has at last been opened. Many years 
since the idea was entertained of erecting a bridge upon the site of 
the old ferry, but it never assumed a tangible shape until within 
the last four or five years, when the city council decided to construct 
a lattice girder bridge, Mr. Dredge, the engineer, estimating its cost 
at £26,000. he foundation of the bridge was laid on the 9th of 
October, 1860, and the work proceeded satisfactorily for some time. 
On the 27th of September, 1861, however, the four girders upset, one 
after the other, and five workmen were killed and others in- 
jured. After this downfall, the council resolved to communicate 
with Mr. Page, the engineer of Westminster Bridge, who re- 
commended the commencement of another bridge of different design. 
The result is the present structure, which consists of a single 
Tudor arch of iron, the contract having been executed by Messrs. 
Hawks, Crawshay and Co., of Gateshead. The span is 175ft. 2in., 
and is 25ft. above the summer level of the river. The spandrils at 
each side of the bridge beneath the causeway consist of castings of 
Gothic tracery ornament, with large shields of the city and the see of 
York. The parapet is composed of a series of quatrefoils, in the 
centre of which are alternate shields, on which are emblazoned in 
gilt and colours the three lions of England, the white rose of York, 
and the cross keys of St. Peter of York. In the centre of 
the parapet, on each side, is a large standard lamp, similar 
to the one of Westminster Bridge, the castings for which 
are delicate, and quite in keeping with the ecclesias- 
tical character of the locality. At each end of the bridge are 
Tudor lodges, with embattled towers. Altogether, the bridge 
combines strength with elegance and lightness of appearance. The 
entire cost will be about £34,000, though this includes the purchase 
of adjoining property for approaches. A toll will be levied for 
passengers and vehicles, which it is expected will repay the outlay 
in 30 years. 

From Glasgow we learn that the engines and boilers of the steam 
ram Hector have been shipped on board that vessel in the 
Victoria harbour, Greenock. The total emigration from the Clyde 
in the twelve months ending December 31, 1862, amounted to 8,043 
persons, a number exceeding the aggregate for 1861 by 4,961. The 
revenue of the River Clyde Trust for the six months ending Dec. 31, 
1862, amounted to £61,271, as compared with £56,260 in the corres- 
ponding six months of 1861, showing an increase of £4,651 in the last 
half of last year. Messrs. Blackwood and Gordon have launched 
from their new building yard, at Port Glasgow, a screw steamer of 
720 tons. Her dimensions are :—Length of keel and forerake, 202ft. ; 
breadth of beam, 27ft.; depth of hold, 14ft. 9in. Before the vessel en- 
tered her natural element she was named the Princess Alexandra, in 
honour of the intended bride of the Prince of Wales. Messrs. 
Blackwood and Gordon have two other vessels about to be 
launched, and four to lay down. Atthe last monthly meeting of the 
Scottish Shipbuilders’ Association, Mr. J. S. Laurie om - 
a letter was read from the deputy chairman of Lloyd's 
Committee, requesting the Association, as a body, to favour 
the committee with their views on “ Lloyd’s Rules for the Con- 
struction of Iron Ships,” preparatory to an amendment which is 
now considered necessary, from the increased experience of ship- 
builders and the committee in the construction of iron vessels. The 
committee has already requested the shipbuilders individually, 
all over the kingdom, to submit any suggestions that they 
might consider advisable. Mr. R. Duncan, of Renfrew, read 
a paper explanatory of an improved slip dock, and also of 
a self-acting tide gauge, by which the exact rise and fall of 
tide for any height from one foot to 100ft. could be registered 
with the greatest precision for any length of time. Mr. Duncan's 
models received honourable mention from the jurors of the Inter- 
national Exhibition; and having in the handsomest manner pre- 
sented them to the Association, he kindly consented, at the request 
of the council, to favour the Association with a description of the 
principles and improvements embodied in them. Dr. James Gray 
exhibited and described a plan for cleaning the bottoms of iron 
vessels, and preventing fouling. It consists of an ingenious appli- 
cation of pulleys, lines, and brushes for sweeping the bottom from 
the water edge to the keel, whether the vessel were at rest or 
at sea, 

We have referred above to the material labours of Clyde ship- 
builders, but details which have since come to hand from Dumbarton 
lead us to fear that the data collected are only imperfect. Messrs. 
W. Denny and Brothers, of Dumbarton, launched last year steam 
shipping to the extent of 5,799 tons; and Mr. A. Denny, steam 
shipping to the extent of 1,268 tons. We may give some further 
details of Messrs. Denny’s doings next week. 

The Manchester City Council is about to make some important 
additions to its waterworks system. The new works comprise a 
new grating tank, which it is proposed to construct on the easterly 
side of the Godley reservoir,with conduits and sluices, to enable the 
water to be drawn either from the reservoir or the gauge basin, in 
order that the supply may not be interrupted if at any time it should 
be necessary to empty the Godley reservoir. A main pipe, 30in. in 
diameter, is to be laid down from such grating tank at Godley toa 
reservoir to be constructed on Prestwich Hills. The reservoir 
will be constructed on land already purchased, and will con- 
tain 23,000,000 gallons, whilst the plans will be designed, and a por- 
tion of the land reserved, for the construction—if and when required 
—of asecond reservoir. ‘The works proposed will afford a supply of 
8,937,000 gallons a day into the Prestwich hills reservoir for the 
high-level district, which is about three times the present estimated 
demand. In cases of accident to the present 36in, main from the 
Denton reservoirs, the proposed works would afford an ample supply 
to the district now supplied by the Denton reservoirs, during the 
repairs of that main, without interfering with the supply of the 
high-level district. When the works now proposed are carried out 
the corporation will be in possession of a perfect duplicate means of 
supply from the gauge basin at Godley, by which, if any accident 
should occur to the Godley or Denton reservoirs, or to the existing 
4Vin. main from Godley to Denton, or to the existing 36in. main from 
Denton to Manchester, the whole supply could still be continued 
undiminished either in volume or pressure. ‘The embankment 
at the Woodhead reservoir has been for many years the cause of 
more or less anxiety. It is now proposed to obtain power for the 
construction of an additional embankment at Woodhead, by means 
of which it is contidently hoped that the full benetit of the storage 
for which that reservoir was originally designed will be secured to 
the corporation. It is estimated that the additional embankment 
will cost about £35,000, the expenditure of which amount, however, 
will probably be extended over a period of five or more years. The 
estimated cost of the new and important works described, including 
the expenditure at Woodhead, is £175,000. It is difficult to estimate 
the amount of revenue which may be ebtained from them, but while 
in 1851 the revenue received from the supply of water for trading 
purposes within, and for all purposes beyond, the limits of the city 
was £8,937 10s., such revenue had, in 1861, increased to £42,071 
2s. 4d. 


Portucurse Ramways.—The contractor for the South-Eastern of 
Portugal Railway (Mr. Price) has just returned from Lisbon, and 
reports that he will be prepared to open sixty miles of the railway 
in June next, and the remaining twenty miles very shortly after- 
wards. The works are stated to have given every satisfaction to 
the Vortuguese Government. 

A New kKiyp or Potato.—A member of the Belgian Central 
Society of Agriculture has recommended to the attention of the 
society a new variety of the potato, which is remarkable in the triple 
— of view of flavour, abundance, and facility of preservation. 

t appears to be a variety of what is called chardon in Belgium. Its 
stalk grows to the height of twelve inches, and throws out many 
branches. The blossom is of a pale violet colour, and produces no 
fruit. A field of one acre of third-class quality, lightly manured, 
produces 22,000 kil mes of sound potatoes. The neighbouring 
farmers were astonished not only at the enormous produce, but at 
the absence of any unsound potato. The crop was dug out on the 
12th of October. 
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GLASGOW, 14th January, 1863. 
There is a large amount of business doing in our pig iron market. The 
transactions for speculation are more especially heavy, but there has also 
been more desire to buy cn the part of consumers. 
The American war 1s eagerly watched, as the impression that an early 
settlement must take place is becoming stronger from recent events. 
Exports last week were 6,520 tons, against 8,882 tons in the corresponding 
week of last year. 
Suaw, TuomMson, AND Moore, Metal Brokers. 





Stokes Bay Ramway.—The works of this railway and pier were 
commenced about two years ago, and are now completed under Mr. 
Fulton, the engineer, and by Messrs. Brassey and Oglevie, con- 
tractors. ‘The railway forms a junction with the Gosport station 
and terminates at Stokes Bay, opposite Ryde, which is about two and 
a half miles distant. The pier is for the accommodation of passengers 
to and from the Ryde and Cowes steamers, and is most conveniently 
placed for visitors to Osborne. The passage between this pier and 
the Ryde pier will be performed in about twelve minutes, and the 
journey between London and the Isle of Wight, it is expected, will 
be accelerated, by this means, about one hour. The railway 
and pier have been inspected by the Government inspector, Cap- 
tain Tyler, and, it is supposed, will be ready for opening about the 
end of the month. 

PASSENGERS BETWEEN ENGLAND AND THE ConTINENT.—The sub- 
joined figures exhibit the passenger traffic between this country and 
the Continent by the short sea route during the year 1862, as com- 
pared with 1861 :— 

1861. 1862. Increase, 
Number of passengers 

cid Boulogne .. .. 120,838 ee 

Number of passengers 


161,651 o- 40,813 





via Calais .. .. «- 73,606 ee 132,559 ‘“ 58,953 
Total .. .. « 194,444 £94,210 19,766 


The total increase is at the rate of 51} per cent.; and, although a part 
of this large difference is attributable to the International Exhibition, 
the principal portion is probably due to our generally increasing 
relations with the Continent. This view is strengthened by the 
large increase at Calais, which, since the abandonment of rigorous 
passport and custom house formalities by the French Government, 
has more and more engrossed the traflic with Belgium, Germany, and 
the north of Europe, in preference to the routes involving a longer 
sea voyage. The increase at Boulogne, which is principally in the 
Paris traftic, is also considerable. 

Frencu Gunnery Exrertments.—The report which we were re- 
cently enabled to furnish of the gunnery experiments in France and 
the successful piercing of iron plates, having excited considerable dis- 
cussion in naval and military circles, we now subjoin some further 
details, which may be of interest. The gun used is built entirely of 
steel, and composed of several tubes of that metal, put together in 
the method introduced in France by Colonel Treville de Beaulieu, 
but better known in England as “ Blakely’s” plan, and which 
secures the simultaneous action of al! the tubes in resisting the 
bursting force of the powder. The gun weighs only four tons three- 
quarters and a few pounds, or uearly three tons less than the Arm- 
strong gun rifled on the Whitworth plan. The French gun 
is rifled with three grooves, less than a quarter of an inch deep. 
The twist of the rifling is uniform, one turn in thirty calibres, 
being a slightly quicker turn than that used by Armstrong, anda 
little slower than that used by Cavalli and Whitworth. The gun, 
when last heard of, had been fired 800 times without injury. The 
shell weighs 45 kilos., or between 99 1b. and 100 lb. The service 
charge of powder is 12} kilos., or about 28 1b., although in some 
cases 15 kilos., or 33 Ib. of powder, were fired. With reference to 
the question of the introduction of flat-headed projectiles, it is 
scarcely perhaps necessary to mention that they were first brought 
into public notice by Captain Norton in 1852, and were described by 
him as “ punch-headed iron shells.” The gallant captain, with 
more modesty than other inventors, did not, however, claim for his 
shell the advantage of novelty, but only the merit of rendering it 
applicable to modern artillery.—Globe. 

Trarric Rerurns.—The traflic receipts for railways in the United 
Kingdom amounted, for the week ending the 3rd of January, on 
10,584 miles, to £483,396, and for the corresponding week of last 
year, on 10,193 miles, to £460,796, showing an increase of 391 miles, 
and of £22,600 in the receipts. The gross receipts on the following 
fourteen railways amounted, in the aggregate, on 7,268 miles, to 
£380,942; and for the corresponding week of 1862, on 7,008 miles, 
to £364,713, showing an increase of 260 miles, and of £16,229 in the 
receipts. The increase on the Caledonian amounted to £202; on 
the Great Eastern to £1,533; on the Great Northern to £1,097 ; on 
the Great Western to £3,222; on the Lancashire and Yorkshire to 
£139; on the London and North-Western to £3,319; on the 
London, Brighton, and South Coast to £663; on the London and 
South-Western to £1,334; on the Manchester, Sheffield, and Lin- 
colnshire to £604; on the Midland to £3,223; on the North British 
to £1,135 ; on the North-Eastern to £796; and on the South-Eastern 
to £357 ; total, £17,624. But from this must be deducted £1,595, 
the decrease on the Great Southern and Western, leaving the in- 
crease, as above, £16,229. ‘The goods and mineral traffic on those 
lines amounted to £195,202, and for the corresponding week of 1862 
to £187,237, showing an increase of £7,963. The receipts for pas- 
sengers, parcels, &c., amounted to £185,740, against £177,476, show- 
ing an increase of £8,264. The traffic receipts on sixty-four other 
lines amounted, on 3,316 miles, to £102,454, and for the correspond- 
ing week of last year, on 3,185 miles, to £96,083, showing an 
increase of 131 miles, and of £6,371 in the receipts. The total 
receipts of the past week show a decrease of £47,314, as compared 
with those of the preceding week, ending December 27. 
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DELPECH’ 





Tus pump is the invention of J. A.C. N. Delpech, of Castres, 
France. : i ‘ 

Fig. 1 is an elevation of the vertical pump, Fig. 2 is a longitu- 
dinal section, Fig. 3 is a cross section of the ball chamber, and Fig. 4 
is a horizontal section of the apparatus. Fig. 5 is also an elevation 


S PUMPS. 


rigé.2. 











of the vertical pump, constructed with two cylinders, and two pis- | 
Fig. 6 isa: longitudinal section of said appa- | 


tons double acting. 
ratus, constructed especially with the view of extinguishing fires by 
manual labour. The general arrangement is so fully shown as to 
require but little description. 
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Tuts invention, by Henry Watson, of Newcastle-on-Tyne, and 
Joseph Millbourn, of Dartford, has for its object improvements in 
pulp strainers or knotter bottoms, and is applicable to such as are 
composed of a series of bars with spaces between them, in contradis- 
tinction to those in which the requisite spaces are produced by cutting 
or forming slits in plates. The peculiarity of the invention consists 
in this, that whereas when heretofore constructing a pulp strainer 
or knotter bottom with bars, such bars have been combined into one 
complete knotter bottom, which in case any part of it became 
defective had to be removed, according to the present 
improvements a pulp strainer or knotter bottom is com- 
posed in a series of sections or panels, each formed of 
number of bars, which are combined by screw bolts and nuts or 
other fastenings. 
retained securely in a suitable frame, and in this manner is a pulp 
strainer or knotter bottom produced which will admit of any one or 
more of the sections or panels being readily removed in case of their 
being defective, and of other similar sections or panels being intro- 
duced into the frame in place thereof; and such construction also 
offers the further advantage that, when it is desired to change the 
pulp strainer or knotter bottom for a finer or coarser one, then the 
several sections or panels of the one previously in use may be re- 
moved and proper sections or panels of another gauge introduced, 
which is more easily done than changing a knotter bottom not so 
made in sections. 

Fig. 1 isa plan of a portion of a panel or division of a knotter 





a | 


Several of these sections or panels are placed and | 
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bottom constructed as above described; Figs. 2 and 8 are sections 
taken respectively at the lines A, B, and C, D, of Fig. 1. a, a, are bars 
| by preference of brass, carefully shaped; each bar has a hole bored 
| through it at each end, and the bars are assembled and held together 
| to form a panel by means of bolts b, b; the outermost bars of the 
| panel have countersunk holes in them to receive the heads of the 

bolts and their nuts. The bars a,as will be seen, are so formed as to 

bear the one against the other at their ends, but intermediate 

thereof, to leave spaces or slits of suitable width for straining the 
| pulp; at the centre alsoof the bars they rest the one against the 
other to keep the spaces or slits the more accurately to the gauge 
required. ‘The bars may be made parallel from end to end and 
spaced by means of strips of metal placed between them, and this is 
a cheaper arrangement, but that shown is preferable; Fig. 4 isa 
plan; Fig. 5 a side view; Fig. 6 a longitudinal, and Fig. 7 a trans- 


above described, so as to form a knotter bottom. ‘The frame is 
rectangular and made of iron plate rolled with a rib upon it; these 
plates are marked c. Along the centre of the frame a bar d runs; 
this bar is flat at the top, and serves, in conjunction with the ribs on 
the plate c, to support the panels marked e. The panels are held 
down in their places all round the edges of the frame by strips /, /; 





at intervals on the panels. 





verse section of a frame suitable to receive several panels, such as | 


with the lower bar d by bolts at intervals ; the heads of the bolts are 
countersunk into the lower bar, and the stem of the bolt passes up 
one of the legs of the bar or beam g and receives a nut at the top; 
the panels are notched where necessary to allow the bolts to pass; 
h, h, are lugs attached to the plate c; they are used to secure the 
knotter bottom to the frame which supports it; i, i, are rings to 
facilitate the lifting of the knotter plate. The arrangements above 
described admit of any one of the panels being readily removed and 
replaced by another when required. The form of the frame for re- 
ceiving the panels of the knotter bottom will be varied according to 
the number of panels it is intended to take. 


A Brave Enoixrer.—George D—— was running the night ex- 
press, and was some thirty minutes behind time. My freight train 
was waiting on the switch for him to pass. He came on at about 
thirty-five miles an hour, as near as I could judge, and I was watch- 
ing him all the time. He was within about three times the length of 
his train of the switch--was blowing his whistle—when I saw, and 
he saw, the switchman run madly out of his shanty, grab the switch 
and turn it so that it would lead him directly into the hind end of 
my train. I jumped instinctively to start my engine—I heard him 
whistle for brakes, and those that stood near said that he reversed 
his engine—but my train was too heavy for me to move quickly, and 
he was too near to do much good by reversing; so 1 soon felt a 
heavy concussion, and knew that he had struck hard, for at the 
other end of forty-five cars it knocked me down, and the jar broke 
my engine loose from the train. He might have jumped from his 
engine with comparative safety, after he saw the switch changed, for 
the ground was sandy there and free from obstructions, and he 
could easily have jumped clear of the track and escaped with 
slight bruises. But no! Behind him, trusting to him, and resting 
in comparative security, were hundreds to whom life was as dear as 
to him; his post was at the head. To the great law of self-preserva- 
tion, that most people put first in their code of practice, his stern 
duty required him to forswear allegiance, and to act on the principle, 
“others first, myself afterwards.” So, with a bravery of heart such 
as is seldom found in other ranks of men, he stuck to his iron steed, 
transformed then into the white steed of death, and spent the last 
energies of his life, the strength of his last pulse, striving to miti- 
gate the suffering which would follow the collision. His death was 
instantaneous. He had no time for regrets at leaving life and the 
friends he loved so dearly. When we found him one hand grasped 
the throttle, his engine was reversed, and with the other hand he 
still held on to the handle of the sand-box lever, The whole middle 
and lower portion of his body was crushed, but his head and arms 
were untouched, and his face still wore a resolute, self sacrificing ex- 
pression, such as must have lit up the countenance of Arnold 
Winkleried, when, crying “ Make way for liberty,” he threw him- 
self upon a sheaf of Austrian spears and broke the column of his 
enemies.—LEaperiences of an Engineer. 

Tue Sewers or Paris.—To those who only know the capital of 
France as the city of splendid palaces and gay promenades the 
following description of its less brilliant, but not the less wonderful, 
constructions underground, borrowed from a highly elaborate and 
useful work, entitled Dictionnaire Général des Lettres, des Beaux-. rts, 
et des Sciences Morales et Politiques, by MM. Bachelet and Dezobry, 
may be acceptable, the more so as the author of the article, M. Charles 
Dezobry, has himself visited those dark regions, under the guidance 
of M. Mille, one of the city engineers intrusted with the works. 
From the earliest times the Parisians had provided open gutters to 
carry off the foul waters of the town to a rivulet called De Ménil- 
montant. In the ninth century the dykes of the fortifications were 
used for the same purpose; and as late as the sixteenth century the 
Palais des ‘Tournelles, then a royal residence, was exposed to 
the infection which exaled from the surrounding gutters. The first 
| vaulted sewer, however, was constructed as early as 1374, in the 
quarter of Montmartre ; but so slow was the progress of the improve- 
ment that in 1663 there were not more than 1,207 toises of these 
sewers in existence. In 1836 their length amounted to 
81,000 metres, and the last uncovered sewer only disappeared ten 
years ago. The present system of sewerage was decreed on the 
26th of March, 1852, and consists of six main galleries, called 
collectors, fifteen secondary ones opening into the former, and them- 
selves fed by a vast number of smaller ones intersecting the city in 
every direction. The right bank has three collectors, one beginning 
from the Bastille, and skirting the quays as far as the Place de la 
| Concorde, a length of 4,000 metres; the second, descending the 
| Boulevard de Sébastopol, down the Pont au Change, a length of 
1,800 metres ; aud the third, from the Bastille to the Place de la 
Concorde, by the Rue de Rivoli, a length of 3,800 metres. The 
three collectors of the left bank are—one from the Pont d’Austerlitz 
to the ont de Jéna, along the quays, a length of 6,400 metres; a 
second from the Boulevard de Mont Parnasse, by that of Sébastopol, 
to the Pont St. Michel, a length of 1,700 metres: and, lastly, one 
along the Boulevard St. Germain, 1,100 metres in length. The 
ratio of the section to be given to the various sewers has been fixed, 
as experience required, at from two to three square metres of wet 
surface for every 100 hectares, On this principle twelve different 
sizes have been chosen, the smallest having a section of 2°15 metres 
in height by 1°15 in breath, and the largest one of 4-40 metres in 
height by 5°60 in breadth. The former is of an ovoid shape, and 
offers ample space for a man and a wheelbarrow. The largest 
sewer or collector has a circular segment for its seetion ; its breadth 
is divided into three parts, the two lateral ones being foot-pavements, 
and the middle one a gutter or drain 1°20 metres broad. On each foot- 
pavement a series of iron forks support a water pipe, varying in 
diameter from 1°10 metres to 0°80. In some of the galleries there is 
but one waterpipe. To cleanse the drain a small cart running on 
iron rails laid along the bottom is pushed forward by two men ; 
the front of this cart is provided with a drop plank, acting like a 
sort of sluice, which, when down, exactly closes the section of the 
gutter, and pushes all the mud before it as the cart advances. By 
the sewers above described all the foul waters of the right bank are 
easily brought to the Place de la Concorde, where a general collector 
receives them aud carries them off to Asnidres. But what was to be 
done with the sewage of the left bank, which, according to the 
system adopted, was also to be poured into the general collector. 
After much reflection, it was decided that the waters of the left bank 
should be carried over by a syphon passing under the bed of the 
Seine ; and this singular engineering feat has actually been accom- 
plished. An enormous pipe of wrought iron having an interior 
diameter of one metre, and about 200 metres in length, is sunk, a 
little above the Pont de la Concorde, two metres below the low 
water mark, and thus the desired communication is established. As 
to the general collector, it is the most stupendous work of the kind 
in existence. It is 5 metres in height by 5°60 in breadth, with a 
length of about five kilometres and a half, in nearly a right line, 
except a turn under the Place dela Madeleine. The foot pavements 
are 1:90 metres on each side, the central drain is 3°50 metres in 
breadth, with a depth of 1°35; so large, in fact, that a well-sized 
boat is kept afloat on it for the —. of cleansing. This boat is 
also provided with a drop-plank in front; this is let down to a 
distance of 15 centimetres from the bottom, while the boat advances, 
whereby such a head of water is obtained in front as to drive all the 
| sedimentary matter—nay, even stones—to a distance of 100 metres. 
| There the boat finds it again as it advances, and drives it further 
and further, till the orifice of the emissary is reached. Four boats 
| perform this work, and it takes 16 days to cleanse the whole length. 
Ventilation is provided for by air traps at certain distances, and the 
gallery is lighted with oil lamps. The execution of this immense 
system of sewers has cost 50 millions of francs. M. Dezobry, com- 
paring this gallery with the far-famed Cloaca Maxima of Rome, 
| shows that it is infinitely superior to it in size, not to mention the 

improvements in construction, of which the Romans had no idea. 
| The Cloaca Maxima is 10 metres in height, but only 4°48 broad, and 











attached to the plate c, c, by means of tap screws, and the panels | is supposed never to have exceeded a length of 900 metres. The 
are held down on to the central bar d by an upper bar or beam of | dimensions we have given abundantly show how vastly superior the 
cast iron g, which hasa series of legs descending from it, and resting | modern French construction is to the ancient Roman one.—Galig- 
This upper bar or beam g is connected | nani’s Messenger. 
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INSTITUTION OF CIVIL ENGINEERS. 
January 13, 1863. 
Jouxs Hawksnaw, Esq., President, in the Chair. 


Tue paper read was “On Railway Telegraphs, and the Applica- 
tion of Electricity to the Signalling and Working of Trains,” by 
Mr. W. H. Preece, Assoc. Inst. C.E. 

In the two papers on “ Railway Accidents,” by Mr. Brunlees and 
Captain Galton, read at the Institution during the last session, it 
was shown that 27 per cent. of the accidents arising from preven- 
tible causes were due to a want of the electric telegraph. No 
mention was then made of accidents attributable to the presence 
of the telegraph, of which several instances could be cited, and which 
had even led to an argument being maintained against its utility ; 
but it was contended experience had proved that in particular lo- 
calities, such as the Victoria Station (Pimlico), the New-street Station 
(irmingham), the Lickey, and other steep inclines, and long tun- 
nels, its employment was imperative. The author did not, how- 
ever, advocate the general and indiscriminate adoption of the 
telegraph, as a primary power, in the working of railways. It was, 
like many mechanical arrangements, an uncertain agent, and its 
chief advantage lay in its secondary or auxiliary character, in which 
capacity it was invaluable. 

The author then proceeded to discuss the various systems that had 
been introduced in working long tunnels, single lines, steep inclines, 
drawbridges, and other exceptional cases; alluding incidentally to 
the supposed superiority of working lines by an interval of space in 
preference to an interval of time. 

The first application was that of Mr. Cooke, the original intro- 
ducer of the electric telegraph into practical use for railway and 
commercial purposes. He suggested and established on the Eastern 
Counties Railway, between Norwich and Yarmouth, in 1844, what 
was now known as the “ block” system. A line of railway was divi- 
ded into sections, each having its own telegraph, which regulated the 
line signals, and prevented the admission of a second train upon the 
same length of line. For this purpose a needle instrument was em- 
ployed, which showed the presence of a train upon any particular 
section. The author pointed out that, by making the out-door 
signals a representation of the indications of the needle, distant 
stations could be worked like distant signals; and consequently, 
that instead of these signals being confined to distances of about 
1,000 yards, by the aid of the telegraph the distance could be in- 
creased ad infinitum. Most railway companies, in working long 
tunnels, &c., employed simply asingle needle speaking instrument, 
which, by a momentary deflection of the needle on one side, gave 
“train in,” and on the other “train out.” Ouly these two signals 
were used on the entry and exit of trains. This plan was con- 
demned as being faulty and inefficient. 

Mr. Edwin Clark (M. Inst. C.E.) perfected the scheme of 
Mr. Cooke, in the system he introduced upon the London and 
North-Western Railway, which was fully described. The 
needle instrument was employed, but its indications were made 
permanent a the use of continuous currents of electricity. It not 
only showed when the line was clear, and when there was a 
train op the line, but also the occurrence of an accident. This 
last signal was produced by rupturing wires that descended every 
alternate pole on the line; but this plan was thought to be dan- 
gerous. ‘The London and North-Western Railway Company did 
not strictly adhere to the “block” system. They allowed two, 
three, and sometimes four trains to be on the same length at 
the same time. The “train on line” signal was only accepted as a 
caution, and not as a danger signal. This was a partial expedient 
which provided a certain amount of safety, but it was not considered 
sufficient under all circumstances to prevent collision. A somewhat 
similar, but less complete, system, was adopted on the Great 
Northern Railway ; permanent signals were not used, but carefully 
kept record books were maintained in which all signals were 
entered. 

The advantages and disadvantages of speaking telegraphs in con- 
nection with signalling apparatus were considered, and it was main- 
tained that a speaking telegraph should never forma portion of a 
signalling system, but be a separate and independent agent. The 
objections to the needle instrument, as regarded its transitory 
signals, and its liability to reversal, demagnetization, and injury by 
lightning, as well as its capability of being converted into a conver- 
sational medium, were stated to be partially avoided in Mr, Tyer’s 
and in Mr. Bartholomew's systems. ‘The former was used on the 
North London and several other lines; the latter on the London, 
Brighton, and South Coast Railway. Mr. Walker’s system of 
bells, on the South Lastern line, by which an indicator 
was dispensed with, and dependance placed solely on sound, was 
mentioned. The French system of M. Regnault, which did not 
differ essentially from Mr. Clark’s—excepting that the “ block” was 
maintained by self-acting mechanism, and not by hand—a question- 
able alteration—was described. The French “ appareils de demande 
de secours” and the German bell system were deemed to be imprac- 
ticable in England. 

It was shown that, in all these systems, the two signals, 
“danger” and “safety,” were not sufficiently opposite in their 
indications to be unmistakeable, and that this was obviated 
in an instrument invented by Mr. Highton, in 1854, and recently 
applied on the Great Western line by Mr. Spagnoletti. Written 
words were given in place of the deflection of a needle. More- 
over, the signals in all these systems were so dissimilar to those 
used out of doors, that the signalmen had to master and to re- 
tain on their mind two systems—the one line signals, to regulate 
the trains, the other electric signals, to regulate those of the line. 
The author then proceeded to describe how he had assimilated, on 
the London and South-Western Railway, the electric to the line 
signals. The instrument used by him was an exact counterpart, on 
a small scale, of the signals employed on the line, whether sema- 
phore, dise, or otherwise, and it was worked ina precisely similar 
manner. The electric signal was simply a distant signal; and it 
was contended that, if a system of signalling was found sutlicient to 
work the trains by manual power, the same system must be equally 
efficient when manipulated by electrical agency. 

The North-Western, Mr. Tyer's, and the South-Western systems 
—as embracing the principle of all those in use—were compared, 





and their relative superiority discussed. It was argued that, while | 


the North-Western and the South-Western systems met nearly all 
the conditions laid down, Mr. Tyer’s system faile1 to do so, and 
under some circumstances had been proved to be objectionable. 
Various self-acting arrangements for communicatirg between two 
trains, or a train and a station, or signals and an engine, or signals 
anda station, Xc., were alluded to, and their impracticability shown. 


The low estimation in which the telegraph was held, and the little 
consideration it received on the part of railway officials, were 
regretted; and while it was admitted that, where indiscriminately 
used, the telegraph might become a positive source of danger, yet 
when carefully applied it would be found to be the greatest element 
of security. 








TRIAL OF STEAM FIRE ENGINES. 


On ''hursday last, the 15th inst., an interesting trial ot the Deluge 
and Torrent, two engines constructed by Messrs. Merryweather and 
Son, took place at the West Ham Abbey Print Works, where 
every facility for this purpose was kindly afforded by James 
Kayess, Esq., the proprietor. The Deluge is the engine which 
was exhibited in the International Exhibition last year, and 
did such signal service on the occasion of the late fire at 
Messrs. Price and Co.'s, Blackfriars, and the Torrent is a new 





engine of the class denominated “light steam fire engines” by 
the manufacturers. This engine can be easily drawn by a few 
men or one horse, more rapidly by a couple of horses, and has 
a cylinder 6}in. diameter, with a 12in. stroke, the pump being 
double-acting, 4}in. diameter, with the same stroke as the steam 
piston; and, by a simple arrangement of the oiling apparatus, the 
piston lubricates itself at each stroke. The water passages and 
valves are placed beneath the pump, are easy of access, and there 
is no fear of freezing. They will allow the use of foul water 
without obstruction. The engine has no fly-wheel, but the slide is 
moved by a very ingenious arrrangement, which enables a very slow 
or very quick movement of piston to be obtained at pleasure. 
The boiler is constructed in accordance with Messrs. Merry weather's 
patent, and does not prime. It has an injector for feeding, and can 
also be fed from the main pump. This engine is mounted ona 
strong wrought iron frame, and is attached to the fore carriage in 
such a mannerthat it can be taken over the roughest roads with 
ease and safety, aud its high wheels and springs make it less liable 
to injury from rough work. Means are provided for carrying hose, 
suction pipes and all the necessary apparatus, with room forthe men to 
ride, and it has coal bunkers and a water tank provided, so that it 
takes a sufficient supply of both to insure no loss of time in getting 
to work. The first trials were made at 9°30 a.m., when the Torrent, 
lifting the water between 5ft. and 6ft. (as did also the Deluge), 
worked through jets of lin. and lin.—also through two, 
one of fin. and one of 4ingiving good proof that good 
work would be done through two {in. jets. The pressure 
in the pump never exceeded 120 Ib. and that in the boiler 
averaged from 130]b. to 140 1b. The chimney at the works, 
120ft. high, was easily topped by this engine through a 1}in. jet, 
although the wind was blowing fresh. This engine did good 
work with a 1}in. jet, which would have been very efficacious at a 
fire. Air vessels are fitted on each delivery, and near the suction 
pipe outlets are provided for attaching two lines of hoses; and the 
engine will throw 250 gallons of water per minute to 16(ft. in 
height. ‘The following is the time and pressure of steam in the 
boiler from lighting the fire:—In 6} min. pressure gauge moved; 
in 8 min., steam 2} 1b. ; in 8 min. 30 sec., steam 5 Ib. ; in 9 min. 10 sec., 
steam 10 Ib. ; in 10 min., steam 20 1b.; in 10 min. 15 sec., steam 25 1b. ; 
in 10 min. 30 sec., steam 351b.; in 10 min. 45 sec., steam 401b.; in 
11 min., steam 50 1b.; in 11 min. 30 sec., steam 601b.; in 11 min. 
40 sec., steam 70 1b.; in 12 min., steam 801]b.; in 12 min. 10 sec., 
steam 90 1b. The engine would have had steam much quicker had 
not the stop valve been kept open to warm the cylinder, which 
caused in consequence a rapid condensation of the steam. 
The Deluge, which we have before described, threw a 
perfect column of water nearly half as high again as_ the 
chimney, the jets used being 1jin., 12in., and 1}in., all of which 
seemed to attain about the same height, and the pressure in 
the pump varied from 130 Ib. to 140 Ib., and that in the boiler from 
120 lb. to 130 Ib. The engine worked through four jets, each fin. 
diameter, and had time permitted it was intended to have used four 
of {in., as it was plain that there was steam power over and above 
what would have been required for them. In 74 min. from lighting 
the fire the gauge moved ; in 9 min., steam 10 Ib.; in 10 min., steam 
20 1lb.; in 10 min. 30 sec., steam 25 lb.; in 11 min., steam 30 lb. ; in 
11 min. 30 sec., steam 40 Ib.; in 12 min. 10 sec., steam 50 Ib., 
and the engine started to work. The time was carefully taken 
by Mr. Charles F. T. Young, C.E., who noted it by means of a stop 
watch indicating to one fourth of a second. The engines were not 
pushed in any way either in getting steam or in working, but were 
worked leisurely, and without any attempt at a race against time; 
and it was evident that, where occasion would render it necessary, 
each engine would be at work in nine minutes from lighting the fire 
in the furnace. Amongst the gentlemen present were Major Greig, 
the High Constable of Liverpool; W. Duncan, Esq., water engineer 
of Liverpool; Mr. White, Superintendent of the Gravesend Police ; 
Capt. Strange; Mr. Hewitt, Superintendent of the Liverpool Police ; 
Mr. White, surveyor to the County Fire Office; Mr. Wm. Baddeley, 
&c. &e., all of whom expressed themselves highly gratified with the 
results, and it was generally remarked that the great power of these 
engines and their steadiness of working could leave no doubt of 
their great utility and their superiority to all other arrangements 
for this purpose. 


Huncerrorp Suspenston Brioge.—This week a number of work- 
men have been employed in removing the brickwork surrounding the 
anchorage of the chains on the Surrey side of this bridge, prepara- 
tory to taking down the massive links from which the footway was 
suspended, The only portions of Hungerford-bridge still remaining 
are the two lofty Italian towers in the centre of the river, 
and the chains—which latter are now in the course of re- 
moval. The whole of the bridge proper, or footway, has been 
cleared away, many of the suspending irons having been left loosely 
hanging from the chains. Hungerford Suspension Bridge has been 
used for public traffic since the Ist of May, 1845 (on which day it 
was opened), a period of seventeen years. Its length was 1,342ft., 
the width being 14ft., while the length of the central span was 676ft. 
About 700 tons of iron were used in its construction, at a cost of 
£17,000; the masonry of the structure costing £60,000, and the ap- 
proaches £13,000, The total cost of the bridge, which was erected 
from the designs of Mr. 1. K. Brunel, amounted to £102,245. 

Practica, Lecrvres at Wootwicx.—The first of the second 
course of lectures arranged by the War Department to be delivered 
to the officers and men of the Royal Engineers, at the Royal Engi- 





The danger of using the telegraph as a medium of conversation, | 


without carefully writing down everything sent and received, and 
the necessity of repeating every important message, were adverted 
to. The use of record books, as a check upon the telegraph, was 
also advised. 


cussed. This could be done in two ways, either in a primary 


manner, to give notice of the delay of trains, to hurry on one train, 
to stop another, to alter the authorised passing places, and to prevent 
the unpunctuality of one train affecting all the rest. The system in 
use on the London and South-Western line, and in America, in 
which the latter plan was employed, was described. It was argued 
that single lines, properly worked, would be sufficient to meet a 
great portion of the traffic of this country; and that large sums of 
money had been uselessly expended, in consequence of Parliament 
compelling railway companies to make double lines, where a single 
line would have been ample for the requirements of the district. 
This had been owing to the absence of a reliable signalling 
apparatus, and the want of confidence in, or knowledge of, the tele- 
graph by railway managers. With a well-managed speaking tele- 
graph to regulate the trains, and a reliable signalling apparatus to 
regulate the signals, safety and regularity were assured; and 
ag lines might be worked as securely and rapidly as double 
‘ines. 


neer Establishment, Chatham, was given on Tuesday evening by 
Mr. J. Anderson, on “ The Mechanical Properties of Materials,” in 
the lecture-theatre recently constructed. The order in which the 
lectures will be delivered during the season is as follows :—Jan. 22, 
on “ The Construction and Maintenance of Telegraphic Lines,” by 
Mr. Fleeming Jenkin; Jan, 27, “ Choice and Preparation of Site for 
Military Buildings,” by Professor Parkes, M.D.; Jan. 29, “The 


4 x | Construction and Maintenance of Telegraphic Lines,’ by Mr. 
The method of working single lines by telegraph was then dis- | eral wast 


Fleeming Jenkin; Feb. 3. “The Elementary Principles of Machi- 


; ; ; | nery,” by Mr, J. Anderson; Feb. 5, “ Arrangement of the parts 
manner, by means of « signalling apparatus, or in a secondary | 


of Military Buildings—Sewerage,” by Professor Parkes, M.D. ; Feb. 10, 
12, 17, and 19, “ Hydraulic Engineering,” by Mr. 8S. Roberts ; 
Feb. 24, * Mechanical Power and its Application,” by Mr. J. 
Anderson ; Feb. 26, “ Structures in Iron,” by Mr W. Pole, F.R.S. ; 
March 3, “Steam and its Productions,” by Mr. J. Anderson ; March 5 
and 12, “Structures in Iron,” by Mr. W. Pole, F.R.S.; March 10, 
“The Steam Engine and its Application,” by Mr. J. Anderson ; 
March 17, * Iron and Steel Manufacture,” by Mr. J. Anderson ; 
March 19, 26, and April 2, “ Pumping and Locomotive Engines,” by 
Mr. W. Pole, F.R.S.; March 24, “ Forging and Tempering,” by 
Mr. J. Anderson; March 31, “The Art of Founding,” by Mr. J. 
Anderson ; April 7, “ Tools and Machinery for Working Wood and 
Metal,” by Mr. J. Anderson. A lecture on the solution of me- 
chanical problems by geometrical construction, based on a work 
presented to the, Royal Engineer Establishment by the Rev. Canon 
oseley, is in course of preparation by Lieutenant Fraser, Royal 

| Engineers, 





OUTLINE OF THE THEORY OF THE MECHANICAL 
ACTION OF HEAT. 


(CHIEFLY EXTRACTED FROM A PAPER READ TO THE Berrisn Asso- 
CIATION IN 1854, WITH sOME CORRECTIONS AND ADDITIONS) ; 


By Wituram Joun Macqvorn ,RankINE. 


Ir is a matter of ordinary observation, that heat, by expanding 
bodies, is a source of mechanical power; and conversely, that me- 
chanical power, being expended either in compressing bodies, or in 
producing friction, is a source of heat. 

The general rules according to which these phenomena take place, 
have for some time been determined empirically, with more or less 
precision, for certain particular substances—for example, for steam ; 
but all systematic knowledge respecting them, as they affect all sub- 
stances whatsoever, is deducible from two laws—that of the mutual 
covertibility of heat and mechanical power, and that of the efficiency 
of thermo-dynamic engines ; the term thermo-dynamic engine being 
used to denote any body, or assemblage of bodies, which produces 
mechanical power from heat. 

The !aw of the mutual convertibility of heat and mechanical 
power is this: that when mechanical power is produced by the ex- 
penditure of heat, a quantity of heat disappears bearing a fixed pro- 
portion to the power produced; and conversely, that when heat is 
produced by the expenditure of mechanical power, the quantity of 
heat produced bears a fixed proportion to the power expended. 

This law was believed, and reasoned from, by some inquirers 
before it was proved by experiment; but being inconsistent with the 
formerly prevalent hypothesis of the existence of a peculiar sub- 
stance as the cause of the phenomena of heat, it was recognised by 
few, until Mr. Joule, by experiments on the production of heat by 
the friction of the particles of various substances, solid, liquid, and 
gaseous, not only demonstrated the mutual covertibility of heat and 
mechanical power, but ascertained the fixed proportion which they 
bear to each other in cases of mutual conversion, which is this: the 
unit of heat generally employed in Britain—that is to say, so much 
heat as is sufficient to raise the temperature of one pound of water, 
at ordinary temperatures, by one degree of Fahrenheit’s thermo- 
meter—requires for its production, and produces by its disappear- 
ance, in other words, is equivalent to, 772 foot-pounds of mechanical 
power ; that is to say, so much mechanical power as is suffiicent to 
lift a weight of one pound to a height of 772 feet.* 

This quantity is known by the name of Joule’s equivalent, and 
may be otherwise termed the dynamical specific heat of liquid water 
at ordinary atmospheric temperatures. 

3. Illustrations of this Law.—The dynamical specific heats of other 
substances may be determined either by direct experiment, or by 
ascertaining their ratios to that of water. For example—to heat one 
pound of atmospheric air, maintained at a constant volume, by one 
degree of Fahrenheit, requires the expenditure of 

0:169 X 772 = 130°3 foot-pounds of mechanical power.t 
This is the real dynamical specitic heat of air. The apparent dyna- 
mical specific heat of one pound of air, under constant pressure, is 
(for a degree of Fahrenheit), 
0238 X 772 = 183-45 foot-pounds. 

the difference, or 53-15 foot-pounds, being the mechanical power ex- 
erted by the air in expanding, so as to preserve the same pressure, 
notwithstanding the increase of its temperature by one degree. The 
apparent specific heat of air at constant pressure exceeds the real 
specific heat in the ratio of 1408: 1. 

All quantities of heat may be thus expressed by equivalent quan- 
tities of mechanical power. The heat required to raise one pound of 
liquid water from the freezing to the boiling point, and to evaporate 
it at the latter temperature, is 

1146-6 X 772 = 885,175 foot-pounds, 
of which 180°0 X 772 = 138,960 foot-pounds is what is termed 
sensible heat, or the heat employed in raising the temperature of the 
water, while of the remainder 

0°5 X 772 = 386 foot-pounds 

is the latent heat of expansion of the water between 32 deg. and 
212 deg., or the heat which disappears in causing the expansion of 
the water that accompanies its rise of temperature; and 

966°1 X 772 = 745,829 foot-pounds 


’ is the latent heat of evaporation of one pound of water at 212 deg. 


Fah., being the heat which disappears in overcoming the mutual 
attraction of the particles of water, and the external pressure under 
which it evaporates. 

The mechanical equivalent of the available heat produced by one 
pound of such kinds of coal as are commonly used for engines in 
Britain may be taken on an average as equal to that of the heat 
required to raise seven pounds of water from the temperature of 50° 
to 212° Fah., and to evaporate it at the latter temperature; that is 
to say, in round numbers, 

6,000,000 foot-pounds. 

The total heat produced by the combustion of the coal is ve 
much greater ; but a portion necessarily escapes with the gases whic! 
ascend the chimney, and the above may be considered as a liberal 
estimate of the mechanical equivalent of that which is made prac- 
tically available in ordinary cases. 

4, Mechanical Hypothesis respecting Heat.—Heat, being convertible 
with mechanical power, is convertible also with the energy of a body 
in motion. ‘The British unit of heat, one degree of Fahrenheit in a 
pound of liquid water, is equivalent to the energy of a mass weigh- 
ing one pound, moving with the velocity of 223 feet per second, 
being the velocity acquired in falling through a height of 772 feet. 
A mass of water, of which each particle is in motion with this 
velocity, has its temperature elevated by one degree of Fahrenheit, 
upon the extinction of the motion by the mutual friction of the 
particles, 

It is natural to suppose that the motion, during this phenomenon, 
has not been really destroyed, but has been converted into revolu- 
tions of the particles in vortices or eddies too small to be perceptible 
by any of our modes of observation ; and that the centrifugal force 
of such eddies is the cause of the tendency of hot bodies to expand, 
melt, and evaporate. 

A hypothesis of this kind has long been entertained, and within 
the last few years it has been used so as to deduce the laws of the 
mechanical action of heat from the principles of ordinary mechanics, 
to a certain extent in anticipation of the results of experiment.f 
As those laws, however, have now been exacily ascertained by 
experiment, it must be borne in mind that their certainty isin no 
way dependent on the truth of the hypothesis in question; the 
probability of the hypothesis being, on the contrary, dependent on 
the truth of the laws. 

5. Threefold Fffect of Heat.—The communication of heat to a 
substance produces, in general, three kinds of effects (setting aside 
chemical, electrical, and magnetic phenomena, as being foreign to 
the subject of the present paper) :— 

Ist, An increase of temperature and expansive pressure; that 
is to say, an increased tendency to the communication of heat 
to other bodies, and to the development of mechanical power by 
expansion. 

2ndly, A charge of volume which, under a constant pressure, is 
an increase for every substance, except some liquids near their freez- 
ing points. 

3rdly, A change of molecular condition ; as from the solid to the 
liquid state, or from the liquid or solid to the gaseous state, or any 
imperceptible change of molecular arrangement; the change to the 
gaseous state being always accompanied by an increase of volume. 

The heat which produces the first of those effects is known by the 





*The value of Joule’s equivalent for a degree of the Centigrade is 
772X2=1389.6 foot-pounds. For French measures, viz., Centigrade degrees, 
kilogrammes, and metres, it is $23°54 kilogrammétres, See Philosophical 
Transactions, 1850. 

+ 1t is worthy of remark, that the values of the specific heats of air were 
predicted, to a close approximation, by means of tlhe Mechanical Theory of 
Heat, three years before they were ascertained by M. Regnault’s experi- 
ments. (Trans. Roy. Soc. Edin., vol. xx, page 192 ; Comptes Rendus, 1853.) 

t See Transactions of the Royal Society of Edinburgh, vol. xx. 
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retaining the form of heat, and, in short, | 





name of sensible heat, as 
king the body hotter. 
mere beet which produces the second and third of those effects is 
called latent beart, as having disappeared in developing a mechani- 
cal effect, and being capable of reproduction by reversing the change | 
which caused it to disappear. . | 

Changes of volume are in general accompanied by changes of 
molecular arrangement or condition, perceptible or imperceptible. 
The latent heart of expansion, or evaporation, therefore, as the case | 
may be, consists partly of heat which disappears in overcoming ex- | 
ternal pressure, and partly of that which disappears in overcoming | 
the mutual attraction of the particles of the body. 

The latter forms by far the greater part of the latent heat of | 
evaporation. For example, as already stated, tnere disappears, in | 
evaporating one pound of water at 212 deg., a quantity of heat equi- | 
valent to 

745,829 foot-pounds. 

The pressure of the steam produced is 2116-4 Ib. on the square 
foot. Its volume is about 26°35 cubic feet more than that of the 
liquid water. Multiplying these two quantities together, it appears 
that the heat expended in overcoming external pressure is equivalent 
to only 

55,767 foot-pounds, 
leaving 

690,062 foot-pounds . : 
for the mechanical equivalent of the heat which disappears in over- 
coming the mutual attraction of the particles of the water. 

On the contrary, the latent heat of expansion of a permanent gas 
consists almost entirely of heat which disappears in overcoming the 
external pressure, that which disappears in overcoming the mutual 
attraction of the particles of the gas being comparatively very small; 
in fact, in all practical calculations respecting air engines, the 
latter quantity may be altogether neglected without sensible error, 
and the latent heat of expansion of the air treated as the exact 
equivalent of the mechanical work performed by it in the act of ex- 
panding. ; - 

For example—the product of the volume, in cubic feet, of one 
pound of air, at the temperature of 650 deg. Fah., by its pressure in 
pounds per square foot, is 59,074 foot-pounds. | If that pound of air 
be expanded under pressure to 1} times its original volume, and be 
still maintained at the constant temperature of 650 deg., by being 
supplied with heat from an external source, the work performed by 
it in expanding will be 59,074 X hyperbolic-logarithm of 1} = 
23,953 foot-pounds ; and this quantity will also be sensibly equal to 
the mechanical equivalent of the heat supplied, and which disap- 
pears during the expansion. ; ' 

In considering the performance of any thermo-dynamic engine 
it is evident that the heat which disappears in producing increase 
of volume under pressure, is to be regarded as the real source of 
power; as it is a portion of this heat which is actually converted 
into mechanical work, while the heat expended in producing eleva- 
tion of temperature produces merely a tendency to the development 
of power. eer 

6. Mode of Operation of Thermo-dynamie Engines in general.—The 
mode of operation of an elastic substance in performing mechanical 
work by the agency of of heat, reduced to its simplest form, consis's 
in the continued repetition, either upon the same portion of the sub- 
stance, or upon a succession of equal and similar portions, of a cycle 
of four processes, which taken altogether, constitute a single revolu- 
tion of the engiue.* 

Process AA—The substance is raised to an elevated temperature. 
This process may or may not involve an alteration of volume. 

Process B.—The substance, being maintained at the elevated tem- 
perature, increases in volume and propels a piston, or something 
equivalent toa piston. During this process heat disappears, and a 
supply of heat from without is provided equal in amount to the heat 
which disappears; so that the temperature does not fall. 

Process C.—The substance is cooled down to its original low tem- 
perature. This process, like the process A, may or may not be ac- 
companied by a change of volume. 

Process D.—The substance, being maintained at its depressed 
temperature, is compressed, by the return of the piston, to its original 
volume. During this process, heat is produced; and in order that 
it may not elevate the temperature of the substance, and give rise to 
an increased pressure, impeding the return of the piston, it must 
be abstracted as quickly as produced, by some external means of 
refrigeration. 

The substance, being now brought back to its original volume 
and temperature, is ready to undergo the cycle of processes anew; 
or otherwise, it is rejected, and afresh portion of the substance em- 
ployed for the next stroke. When the latter is the case, the operation 
of expelling the substance from the engine into the atmosphere, by 
the return of the piston, sometimes takes the place of the process D. 

Sometimes, either of the processes, B, C, or D, is the first in 
the order of time. The cycle of processes, however, preserves the 
same order of rotation. 

During the cycle of processes which has been described, the work- 
ing substance alternately increases and diminishes in volume, 
in contact with a moving piston. During the increase of volume, 
the pressure of the substance against the piston communicates 
to the piston mechanical power. During the diminution of 
volume, on the contrary, the piston expends mechanical power in 
compressing the working substance. The increase of volume takes 
place at a higher temperature, and therefore at a higher pressure, 
than the diminution of volume ; consequently, the mechanical power 
communicated to the piston exceeds that taken away from it. The 
surplus is the power of the engine, available for performing me- 
chanical work. 

7. Efficiency of Thermo-dymanic Engines.—The efficiency of a 
thermo-dynamic engine is the ratio which the available power bears 
to the mechanical equivalent of the whole heat expended. 

If it were possible to construct an engine. such that the heat com- 
municated to the working substance should entirely disappear, the 
power produced by that engine would be the exact equivalent of the 
heat expended : that is to say, 772 foot-pounds for each British unit 
of heat; and its efficiency would be represented by unity. According 
to the average estimate already stated, it would produce power to 
the amount of 6,000,000 foot-pounds for each pound of coal con- 
sumed; and as a horse-power is 1,980,000 foot-pounds per hour, 
the consumption of coal would be 0°33 lb. per horse-power per 
hour. It is impossible, however, by any engine, to realise anything 
approaching to this degree of efficiency. This arises from two 
causes :—-first, the necessary loss of heat, depending on the limits of 
temperature between which the engine works, according to a law 
which has been already referred to, and which will shortly be 
stated ; and secondly, the waste of heat and power arising from the 
engine’s not fulfilling exactly the conditions prescribed by theory. 
When the necessary loss of heat alone is taken into account, the 
efficiency as determined by calculation may be called the theoretical 
maximum efliciency of the kind of engine under consideration. 
When the waste of heat and power is also allowed for the result is 
the actual efficiency of the engine. 

8. Theoretical Conditions of Maximum Efficiency.—The latent heat 
of increase of volume at an elevated temperature being the direct 
source of power of a thermo-dynamic engine, it is obvious that, 
other things being alike, the more we reduce the other part of the 
expenditure of heat, namely, the heat which is expended in elevat- 
ing the temperature of the working substance, the more nearly 
shall we attain to the maximum theoretical efficiency of the engine. 
It is theoretically possible to produce the required elevation of tem- 
perature, without any expenditure of heat This is to be accom- 
plished in two ways :—either, by elevating the temperature of the 
substance by compression during the process A of the cycle: the 
power required for effecting such compression being obtained, 
during the process C, by depressing the temperature of the substance 
entirely by expansion; or otherwise, by storing up in a mass of 
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some solid conducting material (called an economiser or regene- 
| rator), the heat given out by the working substance, while its 


temperature is being depressed, during the process C, and employing 
the heat, so stored up, to produce the required elevation of tempera- 
ture during the process A. This method of economising heat was 
invented in 1816 by the Rev. Robert Stirling. 

By one or other of those methods it is theoretically possible to 
limit the expenditure of heat in a thermo-dynamic engine to that 
amount which disappears during the process B of the cycle in pro- 
ducing increase cf volume at an elevated temperature. The heat 
which reappears during the process D, by the compression of the 
working substance at a low temperature, and which is carried away 
by refrigeration, constitutes the necessary loss of heat; and, if this 
be deducted from the whole heat expended, the remainder will be 
the theoretical maximum value of the beat which is permanently 
converted into mechanical power, and its ratio to the whole heat 
expended will be the theoretical maximum efliciency of the engine. 

9. Absolute Temperatures.—T he theoretical maximum efficiency of 
a thermo-dynamic engine depends upon what arecalled the absolute 
temperatures of the working substance, during the second and 
fourth processes of the cycle; that is to say, the absolute tempera- 
tures at which heat in a theoretically perfect engine is received and 
abstracted respectively. Absolute temperatures are} measured by 
the product of the pressure and volume of a given weight of a given 
perfect gas. A perfect gas is one in which the mutual attraction of 
the particles is insensible. 

The absolute zero of heat ona perfect-gas thermometer is that 
point on its scale which corresponds to total absence of heat ; and 
from this point absolute temperatures are understood to be reckoned, 
in the law stated in the next article. 

According to the best determination, from the experiments of 
Messrs. Joule and Thomsor (see Philos. Trans. 1854, p. 321), the 
absolute zero of heat does not differ by any amount appreciable in 
practice from the absolute zero of pressure, being the temperature 
at which (if it were possible for a perfect gas to preserve its pro- 
perties at so intense a degree of cold) the product of its pressure 
and volume would be reduced to nothing; and this point is 
493°-2 of Fah. below the temperature of melting ice; that is to say, 
493°-2—32*=461°-2 below Fah. ordinary zero. 

10. The Law of the Maximum Efficiency of Thermo-dynamie Engines 
is expressed by the following proportion: 

As the absolute temperature of receiving heat 

is to the difference between the absolute temperatures of 
receiving and discharging heat, 

so is the whole heat received 

to the portion of heat permanently converted into mecha- 
nical power; 

that is to say— 
so is unity to the efficfency of the engine . 
This proportion may be otherwise expressed, as follows :— 

As the absolute temperature of receiving heat 

is to the absolute temperature of discharging heat, 

so is the whole heat received 

to the necessary loss of heat.t 

11. As the law just stated is true for all substances in all condi- 
tions, it is obvious that practical convenience and safety form the 
only reasons for preferring one substance to another. 

12. Causes of Waste of Heat and Power.—I\n considering the waste 
of heat and power which constitutes the difference between the 
actual performance and the maximum theoretical performance of 
engines worked by heat it is not necessary here to take into account 
those causes of loss of power which either are or might be made 
nearly alike in all kinds of engines, such the friction of the 
machinery ; those causes alone will be considered which affect the 
relation between the expenditure of heat, and the action of the work- 
ing elastic substance upou the piston,—in other words, the indicated 
power of the engine; and from these causes will be further excepted 
the waste of power in forcing the working substance through 
narrow valve-ports and passages, as this kind of waste arises only 
from an errror in mechanism. As thus restricted, the cause: of 
waste of heat and power may be divided into five classes—Fir-t, 
imperfect communication of heat from the burning fuel to the work 
ing substance ; Second, imperfect abstraction of that poition of heat 
which constitutes the necessary loss explained in the preceding 
section; Third, the communication of heat to or from the working 
substance at improper periods of the stroke ; Fourth, any expenditure 
of heat in elevating the temperature of the working substance: 
Fifth, imperfect arrangement of the series of changes of volume and 
pressure undergone by the working substance during the stroke. 
‘The fourth and fifth causes of waste are often connected with each 
other. 

13, Application to the Steam Engine—In the steam engine the 
first cause of waste of heat exists when the boiler presents an insuffi- 
cient surface to the products of combustion, and may be considered 
to be almost completely removed in tubular boilers of the best 
construction when properly worked. The second cause of waste 
exists where the condensation is imperfect. The third cause of 
waste, where the cylinder, steam passages, and boiler are expesed 
to the loss of heat by conduction and radiation. 

The means of indefinitely diminishing the waste of heat in steam 
engines from those three causes are already to a great extent prac- 
tised. 

14. Actionof theSteamina perfect Steam Engine. —To understand the 
mode of operation of the fourth and fifth causes of waste in the steam 
engine, let us consider what the action of the steam in a theoretically 
perfect engine ought to be. We shall commence with the process 
B of the cycle constituting the stroke, described in article 6. An 
assigned portion of water being at the required temperature of 
evaporation, is converted into steam at that temperature, and at a 
pressure depending on that temperature, by the expenditure 
of acertain amount of heat, called the latent heat of evaporation, 
which also depends on the temperature. The steam being admitted 
to the cylinder, propels the piston before it; and when the assigned 
portion of water has been thus admitted in the form of steam, the com- 
munication with the boiler is shut. This completes the process B, 

The steam now, without receiving or discharging any heat, 
expands ; during this expansion its temperature falls by the con- 
version of heat into mechanical power; the pressure, of course, 
diminishes at the same time; a portion of the steam is liquified by 
the cooling, unless it is preveuted from doing so either by having 
been previously superheated, or by having heat supplied to it during 
the expansion by means of a “jacket:” this expansion ceases 
when the pressure and temperature of the steam have fallen to the 
degree fixed for its condensation. This completes the process C. 
During the process D the piston returns, and a portion of the steam 
is liquified; by contact with some cold conducting substance, which 
abstracts the heat generated by its liquifaction, sc as to maintain it 
at the fixed temperature and pressure. ‘The process D ought to stop 
in time to leave a portion of uncondensed steam sufficient for the 
process A, now about to be described. The water and steam being 











* The product of the volume in cubic feet of one pound of atmospheric 
air, by its pressure in pounds on the square foot, at the temperature of melt- 
ing ice, is 26,214 foot-pounds. The corresponding product, at any other tem- 
perature, is found with a degree of accuracy sufficient for practical purposes, 

Kaos i 26,214 
by multiplying the absolute temperature by 49 
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degree of Fah. In the detailed investigations already referred to, the 
absolute zeros of heat and of pressure have had various positions assigned to 
them as the most probable, within a range of about 4 deg. Fah., according 
to the degree of precision of the experimental data, existing at the periods 
when the several papers were written. This range of variation, however, 
is not sufficient to cause any error of practical importance in calculations 
respecting engines. 

t There are other forms in which this law might be expressed ; but those 
stated above are the most readily applicable to the performance of engines 
worked by heat. (See Trans. Roy. Soc. Edin. vol. xx, 1850-3 ; Phil. Trans 
1854). 8S, Carnot was the first to perceive that the maximum effect.of the 
expenditure of a given quantity of heat in a thermo-~<dynamic enginé must 
be a function of the temperatures of receiving and discharging heat. But 
the hypothesis of substantial caloric misled him as to the nature of that 
function. 

















now prevented from receiving or discharging heat by conduction, 
the piston continues its return stroke, and forcibly compresses the 
remaining portion of steam into the liquid state. This constitutes 
the process A; and the portion of steam so condensed ought to be 
just sufficient, by the heat generated by its liquifaction, to elevate 
its own temperature, as well as that of the water previously liquified, 
to the original temperature of evaporation, so that the entire portion 
of the water employed may be in every respect in the same condition 
as it was at the beginning of the cycle of processes B, C, D, A, 
which may be repeated ad infinitum. Such an engine would fulfil 
the conditions of maximum theoretical efficiency ; for the elevation 
of the temperature of the water would be effected without expen- 
diture of heat, and the only heat expended would be the latent heat 
of evaporation : those results being produced by the proper arrange- 
ment of the changes of volume and pressure undergone by the 
working substance during each stroke. 

15. Impracticability of such a perfect Steam Engine.—It is im- 
possible to fulfil wholly in practice the conditions prescribed in the 
preceding article. ‘lo show the nature of the obstacles, let us begin 
with the process A. The forcible compression of a certain proportion 
of the steam into the liquid state would not only cause a very incon- 
venient degree of inequality in the action upon the piston at 
different periods of the stroke, but it is difficult to conceive any 
mechanism by which it could be effected in practice. The steam 
must therefore be wholly liquified during the process D, and the 
temperature of the feed water must be raised from the point of con- 
densation to that of evaporation by expenditure of heat. A certain 
amount of heat is thus wasted; at the same time the power which 
would have been expended in compressing the steam is partly saved ; 
but the saving of power bears a small proportion to the mechanical 
equivalent of the heat wasted. 

The amount of waste thus occasioned is comparatively urim- 
portant in practice, provided it be not increased by unskilful 
methods of heating the feed-water ; for, under ordinary circum- 
stances, the heat required for that purpose seldom exceeds one- 
seventh part of the latent heat of evaporation, and it may be con- 
sidered to reduce the efficiency of the engine below the theoretical 
maximum by about one-sixteenth. 

Another and a more important point in which the conditions pre- 
scribed by theory cannot be exactly fulfilled, is the extent of the 
expansion during the process C: if this expansion were carried in 
practice down to the pressure of condensation, the cylinder and 
every part of the engine would be bulky, heavy, and costly, and the 
action of the steam upon the piston, during the latter portion of the 
stroke, would be so feeble as to cause an unsteadiness of motion un- 
suitable for the driving of machinery. The expansion, therefore, 
cannot be fully carried out. The diminution of efficiency from this 
cause depends upon the extent to which the expansive working is 
carried. Should the expansive working be wholly omitted the 
efficiency may be reduced to one-third or one-fourth of its theoreti- 
cal value, or even less, according to circumstances. 

16. Actual Efficiency of well constructed Steam Engines.—In steam 
engines which employ a great extent of expansive working, the 
actual efliciency has already, in some cases, attained a value not far 
short of its maximum theoretical value. 

The following are two examples, both taken from condensing 
engines. 





I. IL 

Absolute pressure of steam when admitted : Ibs. on e 

the squareinch .. 4. so 08 «8 os os } = 
Absolute back pressure .. .. «. «+ ss 4 36 
Temperatures corresponding to these pressures,on) 258° 332° 

Fahrenheit's ordinary scale... 4. «+ oe 153° 149° 
Absolute temperatures bees T98°2 

Y Be oe oe oe 08 ee 614°°2 610°°2 

Ratio of expansion .. s+ «2 se ee oe oe 5 15 
Efficiency of perfect engine ..  .. we «see O146 023 


Actual efficiency eo 0s 88 60 cf se ee O12s O19 
For the detailed calculations of actual efficiency in these examples 
see the “ Philosophical Transactions ” for 1859, p. 177. : 











PARLIAMENTARY Deposits ON Ramway Brits.—Wednesday was 
a busy day at the Bank of England, and at the office of the Accoun- 
tant-General of the Court of Chancery, in consequence of the pay- 
ment by the railway and other public companies of the 8 per cent. 
deposits on the estimated cost of their respective undertakings, in 
conformity with the standing orders of both Houses of Parliament. 
It is understood that the payments, all things considered, were 
highly satisfactory, and that about £3,000,000 in money, stocks, 
securities, and Consols were paid in before the offices closed. The 
total share capital proposed to be raised in connexion with the new 
undertakings amounts to upwards of £30,000,000, the capital pro- 
posed to be raised by the metropolitan lines alone being about 
£8,000,000. Of these latter, however, some did not pay the required 
deposit, and among them the Fulham and Hammersmith, Pimlico 
and Paddington, and proposed Kensington and Knightsbridge 
Railways. 

Foreign AND CoLontat Jorrinas.—It is stated that, by construct- 
ing a canal about three-fourths of a mile in length, from Big Stone 
Lake to Lake Traver, steamboats from St. Paul could navigate both 
the Minnesota River and the Red River of the North to Lake 
Winnipeg, a distance of 700 miles! The country traversed by these 
rivers is surpassingly fertile, and capable of sustaining a dense 
population. Lake Winnipeg is larger than Lake Ontario, and 
receives the Sas-katch-a-wan River from the west. The Sas-katch- 
a-wan River is navigable to a point (Edmonton House) near the 
Rocky Mountains, 700 miles west of Lake Winnipeg, and only 
150 miles east of the celebrated gold diggings on Frazer River, in 
British Columbia. The digging of that one mile of canal 
would, therefore, enable a steamboat at New Orleans to pass 
into Lake Winnipeg, and from thence to Edmonton House, 
some 6,000 miles! A_ bill has been introduced into the 
Washington Senate, which makes provision for the building 
of the canal.—France is preparing another expedition to the 
Niger, under the command of Capt. Magnan. Government has 
put three steamers, built for the purpose, at its disposition. One of 
them can be taken to pieces, in case of waterfalls being in the way 
of the expedition. The steamboats, one of which is a screw, have 
all flat bottoms, and when laden draw only 3) feet of water. Capt. 
Magnan intends erecting stations at the Niger delta, viz., at Kari- 
mana, at Tcmbuktu, and Bamaku. From the latter places, caravans 
are to be despatched regularly to Algiers and Senegambia, and a 
regular steamboat navigation is to be established on the Niger.—At 
the present time the number of steamvessels of war composing the 
active fleet amounts to 136, including the 24 gunboats afloat; but 
only taking into account the five descriptions of vessels set down in 
the table of 1862, the number is only 112, divided as follows :—Line- 
of-battle ships, 13 new, 23 mixed; iron-cased frigates, 4 new; 
ordinary frigates, 18 new, 6 mixed ; corvettes, 7 new; advice boats, 
41 new; total, 112.—Hydraulic works, as well as the building of 
workshops and storehouses necessary to furnish the French naval 
ports with the means of action indispensable for the service of the 
new fleet, have been carried on with all the activity consistent with 
the amount of credits granted. At Cherbourg, the completion 
of the provision warehouses, the branch of the railway to 
the arsenal, the submarine foundation of Fort Chavagnac, 
have absorbed all the funds which could be devoted to them; at 
Brest the workshops for machinery end the careening dock of the 
Salou; at Lorient the new dock. and at Rochefort the new work- 
shops, have required considerable works. Lastly, ‘l'oulon has seen 
this year the completion of the dock and the continuation of the ex- 
cavation of the wet dock Missiessy, the deepening of that at Vauban ; 
the foundation of the fortifications fronting the sea; in a word, the 
completion of the establishments which make that port one of the 
finest and most complete in the world.—A Vienna letter states that 
reductions are being made in the Austrian navy.—The Spanish 
Academy is at present engaged in fixing on certain words in the 
Spauish language which can be used in reilway and other branches 
of business, in the room of foreign expressions which have been 





{ introduced, such as docks, coke, express train, &c. 
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KROMSCHROEDER’S GAS METERS. 


Tus invention, by Herman Kromschroeder, of 82, Princess-ter- 
race, Regent's Park, has for its object improvements in gas meters, 
and is more particularly applicable to that class of gas meters in 
which the measuring drum consists of a series of eccentric measuring 
chambers, and in which a hollow floating cylinder is within the 
measuring drum. F ; 

Fig. 1 shows a diagram of a front view of a meter made according 
to the invention, some of the parts being shown in section; Fig. 2 
shows a transverse section of the same. The measuring drum used 
is similar to what is known as Clegg’s drum, it having eccentric 
measuring chambers. The hollow central part of the drum is closed at 
the back end ; it has also a cover at the front end, which has acentral 
opening through it. This opening is, however, below the water level, 
so that the central portion of the drum is enclosed gas-tight. In the 
central portion of the drum is a hollow float, between which and the 
front end of the drum there is a space, into which the gas is con- 
ducted by a branch on the supply pipe, which enters the opening 
in the centre of the front end of the drum. The axis a of the drum 
is fixed in the centre of the back end a! of the drum, and also in 
the centre of the front end a? of the float. By these means the 
measuring drum is fixed to and carried by the axis a. The front 
end a? of the drum is, as before stated, closed at all parts excepting 
at the cevtral opening a‘, which is at all times below the water 
level in the meter, both interior and exterior of the drum. The 
back end of the axis a of the measuring drum is received into a bear- 
ing or hole in the frame b, which moves in fixed axes or necks ¢, ¢, 
one of which is fixed at the back end of the meter, and the other is 
fixed near the front of the meter above the waste water box hereafter 
described. The frame 6 thus acts as a lever frame, the axis a of the 
drum being received and supported by the frame 6 on one eide 
of its axes, whilst on the other side of these axes the lever frame b 
is affixed to an inverted vessel d, which acts a regulator. This 
regulating vessel is open at bottom, and closed at the top as well as 





at the sides. The {rout cnd of the axis a of the drum passes through 
a slot or slit in the lever frame b, by which as the frame 6 moves on 
its axis the front end of the axis a of the drum is capable of being at 
times ata greater distance from the axis of motion of the frame b 
than at others; but the axis a of the drum is at all times kept 
correctly in position by a vertical slit or slot in the plate or frame 
e above the overflow vessel, which vessel is formed at the front 
end of the meter; f is a weight which is applied to the frame }, 
and is capable of being slid thereon, and of being fixed in any 
desired position. This weight is used to adjust the correct 
working of the regulating vessel and the measuring drum. The 
water level shown in Fig. 1 is that when the frame 3 is horizontal or 
nearly so. The water line in the meter may at times be higher or 
lower than that which is shown, but never so low as to come below 
the upper part of the opening a* formed at the front end of the 
measuring drum, otherwise the gas would pass out through the 
opening at into the case of the meter; g is the overflow vessel or 
waste water box, which is at the front end of the meter. This 
vessel is divided by a partition at g', asshown at Fig. by 
which arrangement water will at all times be in one part of 
the overflow vessel up to the top of the partition g', which 
will cause the lower end of the gas supply pipe A, which is 
open, to be constantly closed or covered by the water in such 
manner as to prevent gas passing from the supply pipe A into 
the waste water box g. Any water which may overflow the parti- 
tion g' can be run off by the plug-hole g? when desired. The gas 
supply pipe A enters the meter at the upper part, and at the front 
end of the meter the pipe / is bent, and, as before stated, enters into 
and descends to near the bettom of the overflow vessel g. The 
gas supply pipe & has two branches 4! and 4?; the branch /! passes 
laterally till it comes under the front end of the inverted vessel or 
regulator, then the pipe ascends in an inclined direction, so as to 
come above the highest water level at the back end of the inverted 
vessel, leaving, however, a distance between the upper end of the 
pipe /' and the inner surface of the back end of the inverted vessel, 
so that that vessel may rise and fall freely in the water without 
touching the upper end of the pipe h', where it comes above the 
water level within the inverted vessel or regulator. By this means 
it will be evident that the regulating vessel will at all times be filled 
with gas above the water level of the meter, and the rising of the 
regulating vessel will tend to depress the axis u and the measur- 
ing drum. The effect of this tendency to depress the axes of the 
drum is regulated by the position of the weight on the lever frame 4, 
before mentioned. The effect of the branch pipe A! inclining from 
the front to the back end of the inverted vessel will be to prevent 
any gas being taken from the meter by tilting the meter back- 
wards, as by so doing the water in the meter would descend down 
the pipe h'. The supply of water to the meter is introduced 
through the pipe i, which 1s applied at the front end of the meter, 
as is also the case with the gas supply pipe A, and also the outlet 
pipe; and at the upper part or top a the inverted vessel or regu- 
ator d is applied a flexible surface valve or stop, which when it 
comes against the inner end of the outlet pipe j will stop the passage 
of gas out of the meter. The gas from the supply pipe passes to 
the measuring drum through the branch pipe h?, which: enters the 
opening a‘ in the front end of the drum, and rises to the height of 
the proper highest water level of the meter, so that it will be under- 
stood that this branch A? rises to a height somewhat less above the 
water than the branch A', which rises to a height somewhat above 
the highest water level im the meter. The water in the meter will 
be prevented standing above the top of the branch pipe /?, as the 
water will, when it comes to the top of such branch 2, flow down 
through it into the overflow vessel; k isa worm or screw on the 
front end of the axis of the drum, which takes into and drives the 
long pinion J, which is on the axis m, by which the number of 
revolutions of the measuring drum is registered in the ordinary 
manner. The water is drawn off from the meter at the plug-hole n. 


“; 





Tron Dock ron Java—The great iron floating dock built at 
Sourabaya, Java, from the designs of Mr. R. W. Thomson, C.E., was 
successfully floated into deep water on the 23rd of November last. 
The difficulties of launching such an immense structure were 
evaded by building it ina kind of dam made on the sea-shore. 
When the iron dock was completed the sea wall of the dam was 
broken down, and the sea rushing in lifted the dock from blocks on 
which it had been built. It was then towed out into deep water. 
It was intended to cx docking ships for repairs by the end 
of December last. 











SIMPSON’S MACHINERY FOR CUTTING 








MOULDINGS. 


Fic. 




















Tue invention ofJMr. James, Simpson,fof ‘Hulme, Lancashire, is | 
more particularly applicable in the manufacture of ‘ mouldings ” by 
hand, but steam or other power may also be applied to the apparatus. 
The machinery or apparatus consists in a heavy bar of metal or 
wood, supported upon a shaft at the centre of the length, this shaft 
having bearings in a suitable framing. At one or each end of this 
bar or block a blade or cutter is secured, sc formed as to cut the 
material under operation into the form or moulding required, the 
bar being caused to rotate by means of a handle on the centre shaft, 
a self-acting feeding apparatus being provided to propel the wood. 
The action of the cutters upon the material partakes of a chipping 
nature, the chief feature in the invention being the distance of the 
cutters from the centre of support, whereby more leverage is ob- 
tained, aud greater steadiness effected in the cutting, the high ve- 
locity of revolution not being required, as in smaller revolving 
cutters. 

Fig. 1 isa side elevation of the machine employed for cutting the | 
moulding ; Fig. 2 isa plan view of the same, showing the position 
of the cutters on the revolving bar, so arranged that each cutter is 
apportioned to one-half of the width of the wood; this view also 
exhibits one portion of the wood plain, as before being acted upon 
by the cutters, and another portion as cut into the form known as 
“mouldings.” Fig. 3 is an end view of the same; and Fig. 4 is a 
detached view of the bar or block containing the cutters. 

In Fig. 1, a, a, is the framing of the machine which supports the 
main driving shaft 6, upon which the bar c is keyed or otherwise 
secured, the cutters d, d, being bolted to the said bar at each ex- 
tremity. The main shaft bis driven by means of the handle e, e, 
through the multiplying gearing /, f, and the diminishing gearing 
I q receives motion from the pinion on the main shaft and imparts 
a slow rotary motion to the grooved roller h, which has bearings 
in the bars i, ¢. This roller is kept in contact with the surface to be | 
cut, &, and tightened thereupon by the screws and nuts /, /, so that as 
the roller A rotates it slowly propels the wood beneath the cutters, 
the clamp or guide m retaining the moulded surface in a proper 
position, as it emerges from the action of the cutters. 








Be.cium.—There was a decrease in the exports of Belgian pig- | 
iron last year, but an increase in the quantity of Belgian manufac- | 
tured iron sent abroad. The Belgians boast that they produce rails 
of a better quality than the English, although their prices are about | 
fifteen per cent. higher. 





Nava Anp Orpnance Martrers.—The Morning Post says:— | 
Perhaps the greatest improvement in the Minotaur as compared | 
with the Warrior and Black Prince, in regard to construction, 
is the plan which has been adopted of making her what may be 
called a double ship; for she is really a ship within a ship. In the | 
Warrior there are cells or compartments running longitudinally | 
between the floor of the ship and the kelsons which carry the | 
engines and boilers, so that in the event of taking the ground, and | 

| 
| 


the outer skin being damaged there would still remain the inner 

skip to keep out the water. But the space so reserved is exceed- 

ingly small, not more than 10ft. Gin. on each side of the middle of | 
the kelson. The plan which, at the suggestion of Capt. Ford, has 
been adopted by the Admiralty is a much more complete and com- 
prehensive one, inasmuch as a clear space is left between the two 
skins of 7ft. Gin. ‘The uses to which this space can be applied are 
most valuable in connection with supplying water ballast for the 
ship. The Warrior and Black Prince have a most unpleasant pro- 
peusity for rolling in a heavy sea, and especially after a few days’ 
consumption of cual. This reduction of dead weight, combined 
with the heavy rigging and the enormous weight of armour plates, 
causes the ship to roll at times to as much as 40 deg. By an arrange- 
ment of sea cocks the whole or portion of the space between the | 


inner and outer skin may be filled with water, so as to give steadi- 
ness to or trim the ship as required. The water may be let into the 


fore or the aft compartments, or into the centre ones, just as the | 
state of weather, the consumption of fuel, or other circumstances } 
ht determine. About 750 tons of water may be thus supplied 

@ bottom of the ship, and the effect of this additional weight will | 
greatly to diminish the amount of rolling. 
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MerxopouitaAN AND ToTTENHAM AND Hampsteap Rattway.—This 
extension of the Metropolitan Railway is intended to start from the 
eastern end of their Gower-street station, in the Euston-road, St. 
Pancras, and terminate on the south side of Swain’s-lane by a junc- 
tion with the Tottenham and Hampstead. 

Syacs.—Going up against the current, therefore, ata comparatively 
slow pace, the steamer can afford to disregard the snags ; for if she 
strikes on one, it is easy to shut off the steam and drift back from it. 
But spinning down the current, it is a very serious matter for one of 
these large unwieldly boats to become transfixed upon a well-rooted 
obstinate snag. In some spots of the Fraser an awkward snag may 
equally impede the navigation of a steamer up or down the stream. 
One, known as the Umatilla Snag, from a steamer of that name 
having first struck upon it, lies in a very narrow and rapid bend of 
the river, at which, from the swiftness of the current, the steamer is 
very liable to be caught and drifted back upon it, after, as she 
imagined, having safely passed it. Upon one occasion, when I was 
going up the river in the Enterprise, no less than three times after 
we had struggled past the snag the strong current caught and swung 
us broadside across the stream; and it was only by running 
the vessel’s bow into the muddy bank without a moment's 
hesitation, and holding her there by the nose, as it were, 
until she recovered breath to make another effort, that 
we escaped impalement. There was something very exciting in 
this struggle between the forces of steam and water. Lach time, as 
we hung by the bank, the engineer might be heard below freshen- 
ing his fires, and getting up as much steam as the boilers could, or 
might not, bear for the next effort. ‘he wheel-house in these 
vessels is situated forward, so that there is almost direct communi- 
cation between it and the engine-room. By the helm stands the 
captain. ‘Ho, Fravk,” he hails down the tube, “how much steam 
have you?” ‘So many pounds,” is Frank’s reply. “Guess you 
must give her ten pounds more, or we shan’t get past that infernal 
snag.” And then more stoking is heard below, and the unpleasant 
feeling comes over the listener that the boilers lie just beneath his 
feet, and that if anything should happen to them, there can be no 
doubt about his fate. But, presently, Frank's voice sounds again. 
“ All ready, Cap’en ; can’t give her any more!” The skipper loses no 
time ; “ Stand by, then !” is his response. Then, to the men forward. 
who have made a rope fast to some stump on the bank to keep the 
boat from dropping off, “ Let go!” and she falls off fora second or two ; 
her bow cants out a little; “ting! ting! ting!” goes the engine- 
room bell, the signal for full speed ahead; every timber of the 
lightly-built vessel trembles. We watch the trees on the bank 
eagerly to see if she moves ahead. Presently she drops a little, but 
her head is still kept up; then the stream catches her on one bow. 
“ Stand by with the trip-pole!” is heard, and as she swings round 
“Trip” is shouted from the wheel-house. Into the swift shallow 
water, the heavy pole plunges, and perhaps she is brought up by it 
and run into the bank again; or as probably, if the bottom should 
be hard and rocky, or the water deeper than was thought, away she 
flies down the river until she is brought up against the bank or 
across the snag. The perseverance of the Yankee skipper in over- 
coming these difficulties is certainly remarkable. Upon one occasion, 
after making four unsuccessful efforts to steam past this “ Umatilla 
Snag,” all the men had to be landed and track her past the dangerous 
spot. So further up it was found necessary to resort to the same 
tedious process, and the united strength of crew and passengers 
with difficulty got her over a few hundred yards in the space of 
two hours, “Frank” below in his engine-room cramming on 
all the steam he could to help us. Nor is the composure with which 
the captain meets and remedies an accident less remarkable. A 
supply of tarred blankets is always kept handy for service, and if a 
hole is stove in the steamer’s bottom, the captain coolly runs her 
ashore on the nearest convenient shoal, jams as many blankets into 
the crevice as seem necessary, nails down a few boards over them, 
and continues his journey composedly. He is often reduced to very 
serious straits, no doubt, and is not at all particular in the use of 
means to master a difficulty. I was by ap ger in the 
En ise to Hope in 1859, that he saw the contents of a cask of 
bacon turned on to the fires when additional steam to passa trouble- 
some rapid was necessary.—Four Years in British Columbia and 
Vancouver Island. By Commander R. C. Mayne, R.N., F.R.G.S. 
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PEEL AND SIMPSON’S HYDRAULIC PRESSES. 
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WHITWORTH’S SHELLS. 


Tuesk improvements, by Mr. Whitworth, relate to shells intended 
to be fired through metal plates, such as may be used as armour for 
ships, forts, or other defences. 

Shells, as heretofore constructed, have not been fired in an entire 
condition through armonr plates of any considerable thickness, such 
as the thick plates of iron now commonly applied to ships to pro- 
tect them from injury from projectiles ; they have always broken up 
upon impact, and when used as live shells the bursting charge has 
ignited prematurely, It has, therefore, been supposed that com- 
paratively much thinner armour plates would suffice to exclude shells 
than would be required to keep out solid shot propelled with an 
equal charge of powder. Now it has been found that one cause of the 
inefficiency of shells heretofore employed against armour plates has 
been that the concussion on a shell striking armour plates of any 
considerable thickness, and with velocity sufficient to penetrate it, 
generates so much heat as to explode the bursting charge in the 
shell, thus fracturing it before it has had time to pass through the 
armour plating. Another cause of the inefficiency of shells hereto- 
fore employed against armour plates has been that the shells have 
been so weak that the force of the blow has been sufficient to frac- 
ture them mechanically; this weakness has arisen usually from the 
materials of which the shells have been formed being soft or brittle, 
or both, and in many cases also from the form given to the shell. 
It is essential, in the construction of shells capable of being used 
efficiently against armour plates, that the fracture of the shell from 
the causes above mentioned should be prevented. 

According to the invention shells are made of metal properly 
hardened. They are solid for a sufficient length in front of the 




















‘Tnis improvement in the arrangement of hydraulic presses is by 
Messrs. Peel and Simpson, of Manchester, and consists in making 
the rams and cylinders to work within each other in the same 





manner as the slides of a telescope; the largest ram works within a | 
stationary cylinder, and the smaller ram works withiu the larger | 
ram, which acts as a cylinder; in this way two or more rams of | 


different diameters may be acted upon successivel 
power of the press as the speed diminishes. 
or smallest ram bas been raised, self-acting blocks come 
into action to support the follower, which is then carried 
forward by the action of the succeeding ram. The improve- 


to increase the | 
When the smaller | 


ment in the mode of working hydraulic presses consists in | 
forcing the water that has been used to raise the ram or rams into | 


an air vessel, in which it accumulates under pressure, and in con- 
veying this water again into the cylinder or cylinders of the press, 
for the purpose of partially raising the ram or rams during the next 
operation; by this means the rams are rapidly raised while the 
pressure to be overcome is small, thus economising power and time 
in working the hydraulic press. 
direct by the pumps when the pumps are not require 
the press. 

The improved arrangement of force pumps for hydraulic presses 
consists in connecting the plungers of two or more pumps to a beam 
working on a fulcrum ; the piston rod of a steam cylinder is con- 
nected direct to one or both ends of the beam, thereby applying the 
power in the most convenient manner for working any convenient 
number of force pumps; the pumps are or may be of different 
diameters, and they are provided with self-acting valves, so that as 
the resistance increases the larger pumps are successively thrown out 
of action. 

Fig. 1, is an elevation, partly in section, of a hydraulic press, 
with three rams and cylinders constructed according to the improve- 
ments; Fig 2 is an edge view ; Fig. 3 is part of an elevation; Fig. 4 
is a plan of the top frame; and Fig. 5 is a plan of the bottom frame 
of the same. a, a, a, are the three cylinders, and 5, }, 6, are the three 
rams, which are made of steel instead of cast iron as heretofore 
customary ; ¢, c, are the columns for connecting the top framing d, 
and bottom framing e; these columns are made of steel instead of 
wrought iron as heretofore, and the top framing, instead of being 
made of one piece of cast iron as heretofore, is constructed partly 
of cast iron and partly of wrought iron, or steel plates as shown; 
@ is a plate of cast iron forming the lower part of the top framing, 
and furnished with grooves for the cords employed in lashing the 


for working 


The air vessel may be charged | 





bale ; in the ordinary manner, to the plate d!, are cast or fixed the 
stays d?, to the flanges of which are bolted or rivetted the wrought 
iron or steel plates ds and d‘, between which are the intermediate 
se d°, made of cast iron or other materials. ‘The ends of the top 
raming are secured by metal plates d*, which also answers the pur- 
pose of caps for the columus c, c. The stays d* may be of 
wrought iron instead of cast iron. The bottom frame e is very 
similar to the top frame; the centre plate e' supports the 
upper ends of the cylinders a; the end plates e° are of sheet 
metal, as described for topframing, and side plates ¢ and et, are of 
wrought iron or steel, while the intermediate pieces e°, are of cast 
iron or other material. The trunk or casing /, and the doors for 
admitting the cotton or other substances to be pressed, and for 
removing the bale, are clearly shown, but as they form no part of 
the invention it is not necessary to describe them. 








Tue Ceyton Rawway.— About three years back, when the 
moderate estimate of the Ceylon Railway was disputed, and an ex- 
travagant sum was insisted upon by the employes of the company 
formed for carrying out the undertaking, the Colonial Secretary 
thought proper to refuse support to Captain Moorsom’s plan, 
although that gentleman had offered to find a responsible contractor 
to undertake it, unless Captain Moorsom would, without any 
previous security, publish all his surveys and calculations —a 
measure which uo engineer would submit to, since it would simply 
place in the hands of his competitors the power to alter and amend 
their estimates by pirating the ideas thus furnished to them. The 
consequence was a general break down of the whole affair, since 
the colony preferred to pay off the company rather than incur the 
heavy outlay which the Board and its engineers insisted upon as 
essential. ‘Ihe last mail from Ceylon finishes the history, and seems 
to show that, after having suffered a long delay, the colony has 
obtained and accepted a tender for the construction of the work upon 
terms which demonstrate that those offered at the outset by Captain 
Moorsom were perfectly correct. At the same time the fact that 
Capt. Moorsom was pushed aside for the advantage of others appears 
to serve as another indication, if one were wanting, that any engineer 
who seeks economy for his clients pursues a course which, at the 
present epoch, is hardly likely to bring him into popularity with 
those persons, official or otherwise, who have in such matters the 


the front of the shell; 


internal cavity to give the requisite strength for penetration. The 
fuse usually employed for igniting the bursting charge is dispensed 
with, as the heat generated by the impact of the shell is sufficient to 
ignite the charge. To prevent the heat generated by impact from 


acting prematurely, and to regulate the time of ignition, the burst!ng 
charge is surrounded by a proper thickness of flannel or other 
material which is a non-conductor of heat. 











The shells are conveniently constructed ot the foorm shwn in 
Fig. 1, this figure being a side view of the projectile; Fig 2 is a lon- 
gitudinal section of the same: a, a, is the body of the shell, which 
is made of the metal known as homogeneous iron, or of very mild 
lowly carbonised steel; the metal is by the makers of homogeneous 
iron cast into an ingot, and hammered so as to produce a bar of suit- 
able section. Having obtained such a bar, forged approximately to 
the form of the shells, it is cut into lengths, each ontlaiens to form 
two shells; these lengths are then what is technically termed “ con- 
verted,” so as to render the exterior part more highly carbonised, and 
therefore harder than the interior, to a depth of from a quarter to half 
an inch, ‘These pieces are divided and brought to the form shown, 
being bored internally, and turned and cut externally. This being 
done, the body of the shell is put into an iron box, and surrounded 
with animal charcoal, cuttings of horn, and such like materials 
ordinarily employed in the process of case-hardening, and, as is 
usual in that process, the box is heated with the body of the shell 
within it to a red heat. It is then withdrawn, still red hot, from the 
box, and when set up on end numerous jets of cold water, by prefe- 
rence brine, are made to play both on its outer and inner surfaces, 
thus the shell body is rapidly cooled and rendered hard. In this state, 
however, it is more brittle than is desirable; this is obviated 
| by tempering it, for which purpose it is placed with its base on a 
block of metal, heated to duli redness, and allowed to remain there 
until a straw colour at the front and a blue colour at the rear indi- 
| cate that it is tempered to the proper degree. 

In Figs. land 2, d isa plug employed to close the passage through 
he object in forming this passage is to 
admit of the body being more thoroughly hardened than it could be 
were the shell made solid in front; this plug before being screwed 
into its place is also hardened and tempered. cis another metal 
plug s-rewed into the rear end of the shell, for closing it after the 
charge has been introduced. The interior of the shell may be 
painted or thinly covered with bitumen, marine glue, or other 
substances such as are used for giving a smooth internal surface 
to common shells. The bursting charge, which may be powder, 
such as is commonly oy for this purpose, is then introduced, 
being first enclosed in a flannel bag or case, in order to prevent the 
heat generated by impact from being transmitted too rapidly to the 
bursting charge, and at the fore part of the bag, as far, say, as the 
points marked X, X, several thicknesses of flannel are employed, the 
number of thicknesses of flannel used being more or less, according 
to the effect it is desired to produce; the longer the time which it is 
desired should elapse between the perforation of the armour plate and 
the explosion of the shell, the greater will be the number of thicknesses 
of flannel employed. In place of flannel, other materials which trans- 
mit heat slowly may be employed, but flannel is most convenient. 
By these means the patentee is able to make use of the heat gene- 
rated on the impact of the shell with the armour plating to fire the 
bursting charge, after the shell has penetrated through the plating. 

Fig. 3 isa longitudinal section of a form of shell somewhat dif- 
ferent from that shown at Figs. land 2. In this case the body 
a is not bored through at the front. The shell need not be charged 
entirely with gunpowder ; there may be just suflicieut powder put 
into it to rend it, and the remaining space may be occupied by 
destructive or noxious chemical preparations. Gun cotton or com- 
pressed powder may be used with advantage for the bursting 
charge ; or explosive agents of a more energetic nature than these 
may be employed. : : 

The shcils described may also be employed for penetration like 
solid shot, as by removing the centre part of the forged piece, which 
is sometimes unsound, the metal may be made of the degree of 
hardness required, and which is varied, as described, in different 
parts of the body of the shell. ‘ 

The shells shown are adapted to be thrown from a rifled gun 
with hexagonal bore; if a gun with any other form of bore be 
employed, a corresponding change will have to be made in the 
external configuration of the projectile. 

Mr. Whitworth has found practically that a shell such as that 
shown at Figs. 1 and 2, having a maximum diameter of 7in., and 
propelled by 27 lb. of powder, will, at a range of 800 yards, pene- 
trate with facility a 5-in. wrought iron armour plate supported by a 
heavy backing of timber and iron skin. It will be remarked 
that the shells shown are flattened iv front, and for penetrating 
armour plates it is very desirable that this form shoald be given to 
them. Where the conditions are such that the shell can be made to 
strike with its axis perpendicular, or nearly s0, to the armour 
plating, a shell rounded in front may be employed, although even 
under these conditions it will not penetrate with the same facility 
as a properly formed flat-ended projectile, but where the circum~ 








opportunity of control. 
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stances are such (as they would be in almost every practical case), | 
that it is impossible to secure the shell striking with its axis perpen- | 
dicular, or nearly so, to the surface of the armour plating attacked, 
then a shell rounded in front is deflected on striking the armour 
plating, and either glances off entirely, or expends its momentum 
with more or less inefficiency, according to the inclination at 
which it strikes. Shells with flat ends are effective if the 
object aimed at be below water. Shells constructed according to 
the invention, may, if desired, be fitted with ordinary fuses, and it 
is in some cases desirable so to fit them; they will not in this 
manner be rendered any more useful for employment against armour 
plating, for which they are primarily intended, but the fuses will 
enable them to be fired with effect if necessary at objects which will 
not offer resistance, so as to generate sufficient heat to fire the 
bursting charge within it, as for example in attacking such a ship as 
the “ Warrior,” which is only partly protected with thick armour 
plate, the fuse would then insure the explosion of the projectile, 
which might not otherwise occur were the shell not to strike the 
thick armour plate. 

It will be observed that in the illustration the shell is shown 
smaller at the flattened end than in the middle. This construction 
both assists its flight, and enables it to penetrate the more readily. 
The front of the shell on striking always produces a hole somewhat 
larger than itself, hence the body of the shell, notwithstanding its 
increased diameter, will be able to follow without experiencing much 
resistance. ‘I'he taper in front should not be such that the inclined 
shoulder would deflect the shell on being fired through water, nor 
in being fired through a plate should its sides have to overcome 
lateral resistance. Again the degree of convexity of the front must 
not be such as will prevent it from taking hold or biting into the 
inclined surface or a plate. ; id 

It may be stated generally that Fig. 4 represents, in Mr. Whit- 
worth’s opinion, the best form of projectile for flight as described in 
the specification of his patent of December 30th, 1859. A parallel 
form would afford the greatest capacity for a bursting charge, and 
also a front that would most readily bite into a surface greatly 
inclined. ‘The form found to be the best compromise for a penetra- 


tion shell is that shown in Figs. 1, 2 and 3. 








PETROLEUM GAS. 

Tue Times roughly estimates that the quantity of petroleum, or 
rock oil, which will be exported to Europe in 1863 will amount to 
fifty or sixty million gallons. Numerous uses for the different light 
and heavy oils, which can be procured from petroleum by distil- 
lation, are already known, and application is now made of this 
curious product in a great number of forms. But it is as an illumi- 
nator that it will find most favour with the public, where the supply 
is constant and cheap; and it is very probable that, as an economical 
source of gas for illaminating and heating purposes, it will rapidly 
come into general use. 

The results of a series of experiments which have recently been 
made at the gasworks from which the small towns of Homer and 
Courtland, in the State of New York, are supplied, are most satis- 
factory and encouraging, both with regard to the luminous qualities 
and the remarkable cheapness of petroleum gas. 

The following details are the results of careful measurement in 
all particulars, from which information as to the economy of the 
manufacture of petroleum gas could be derived. 

The retoris at Homer are two in number, and of the following 
dimensions :— 


en eee ee ee | 
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Two vertical tubes are cast on each retort for the purpose of 
supplying waier and petroleum. The retorts are laid horizontally 
in an arch, exactly the same as ordinary coal gas retorts, for which 
they can be substituted without much trouble or expense. Each 
retort is divided into three chambers, called the petroleum, the water, 
and the coke chambers respectively. 

Petroleum and water are introduced in continuous streams 
through the tubes before described, so that when once a barrel of 
petroleum is placed at a sufficient height to allow a pipe provided 
with a stop-cock to feed the retort, the fluid may be admitted and 
the process of conversion into gas goes on without further trouble, 
until the barrel is exhausted. 

Two series of experiments were recently made at Homer, with | 
the following results:— | 
First Trias. 
Quantity of gas made by each retort, per hour, 
‘Total quantity of gas made, 5,380 cubic feet. 
Petroleum consumed, 38 wine gallons. 
Condensed petroleum, capable of being used over again, 4 gallons, 
Quantity of petroleum per 1,000ft. of gas, 10,4, gallons. 

Time required to make 3,380ft., 3 hours 45 min. 
Time of heating retorts, the same as for coal gas. 
Quantity of fuel, same as for coal gas. 


cubic feet. 


Seconp ‘TRIAL. 
Quantity of gas made by the two retorts in the first C. I 


If we assume that the illuminating power of petroleum gas is 
only three times that of coal gas, the proportion of each kind pro- 
duced in five hours is as follows:— 

7,5C0 cubic feet of gas by the petroleum process. 

600 “ ” by the coal process. 

Hence, in this case, which is below the actual results, the gain in 
time required for the manufacture of petroleum gas, as compared 
with coal gas, is as twelve to one. This fact alone reduces the 
number of retorts in petroleum gasworks on a large scale to at least, 
say, one-sixth of the number required for coal gas works. Actually 
one petroleum retort can produce the equivalent in gas of twelve 
coal gas retorts. When the annual expense of retorts is taken into 
consideration, this item alone establishes a great argument in favour 
of the petroleum process; for not only is the number of retorts re- 
quired diminished to the extent named, but all connecting pipes, 
huge hydraulic mains, and the extensive system of coolers and 
purifiers, are dispensed with in equal proportion. The labour of 
handling the coal is done away with, and a large proportion of 
capital in the construction of works saved. 

To proceed now to the question of cost. Assuming that two 
benches, each containing two retorts, are used for making petroleum 
and coal gas respectively. The cost of apparatus in the first instance 
is about the same. The time for heating and the fuel consumed is 
the same. The cost of 11 gallons of petroleum (or 1,000ft. of petro- 
leuin gas), at 6 cents a gallon (the price in Toronto), is 66 cents. The 
cost of 250 Ib. of coal (or 1,000ft. of coal gas, at 5 dols. a ton) is 62} 
cents. But 1,000ft. of petroleum gas is, at the lowest estimate equal 
to 3,000ft. of coal gas. Henee, the cost of 3,000 ft. of coal gas 
equal to 1,000ft. of petroleum gas), or 750 1b. of coal, at 5 dols. 
a ton, is 1 dol, 87} cents. Then there is the coke to be 
deducted from the price of the coal used iv making 3,000ft. of gas, 
which may fairly be set against the smaller amount of labour re- 
quired in handling the petroleum, when compared with the handling 
of the coal. 

Where petroleum is 10 cents a gallon, and coal 60 dols. a ton, the 
proportionate cost of the raw materials used will be as follows.— 

Cost of 1,000ft. of petroleum gas... 110 dols. 

¥ BOOCH OF COGL WAR ses, cee ose sce ose ewe DO ng 

The foregoing comparisons refer to the original cost of the 
material from which the gases are made, but if we take the price 
actually charged by gas companies in consideration the results are 
the more striking. 

The cost of private works to supply 200 burners will be about 
1,000 dols.; the labour of one man per diem; lime for purifying; 
three bushels of coke at 10 cents a bushel; so that the entire cost 


will be— 





Dols. 
SU 00 
365 00 


Interest on capital at 8 per cent. per aun... ... eee ee 
Labour at 1 dol. perday ... ... 
Lime for purifying 200 bushels per 
bushel a mr ere ee ae ee 
Petroleum to produce gas for 200 one-foot burner. 
hours a day throughout the year (365,000ft. of g 
1,015 gallons, at 6 cents a gallon ... 4. we eee eee 249 90 
Fuel, say 4 bushels of coke a day, at 10 cents a bushel... 146 00 


ann., at 20 cents a 





10 00 








Total cost . . 871 90 
The equivalent of 865,000 cubic feet of petroleum gas in coal gas 
is 1,095,000, reckoning one foot of petroleum gas equal to three feet 
ouly of coal fas. 
Cost of 1,095,000 cubic feet of coal gas, at 2 dols. 50 c. per 
1,000 ft. (a low price in the United States and Canada) 2,7 
Difference per aunum in favour of petroleum gas 1,865 60 
If the price of petroleum is 10 cents a gallon, instead of 6 cents, 
the difference in favour of the gas will be, per annum, 1,705 dols. 





Thus :— Dis. Cts. 
Interest oncapital 10.0 we wee . ° su 00 
Labour ... ... je eb ee oe. ee 
Lime ne ek 40 00 
Petroleum... oo ‘ 401 50 
Coke 146 00 


1,032 50 

1,095,000. ft. coal gas, at 2dol. 50 cents per 1,000, 2,737 dol. 50 

cents. 

Difference in favour of petroleum gas per annum, 1,705 dols. 

In works where twelve coal gas retorts are in operation day and 
night, each being charged with 150 lb. of coal, they ean produce 
36,000 cubic feet of gas in twenty-four hours. 
yielded by two petroleum retorts in twelve hours. Thus :— 

Two petroleum retorts yield 1,000 eubie feet per hour. 

In twelve hours the yield will be 12,000ft. 

The equivalent of 12,000ft, of petroleum gas equal to 36,000it. of 
coal ge 


two petroleum retorts, of the same dimensions as coal gas retorts, 


charged with 150 Ib, of coal each every five hours, can produce in 
twenty-four hours. 





a ee ee ee ee ee eee ee 1,080 
Quantity of gas made in second hour, less 10 minutes... 820 
Proportionate quantity insecond hour... 0... we 984 | 
Total quantity in two hours cee eee oe 2,064 | 
Mean quantity per hour... we eee one one 1,032 | 

“ " for each retort per hour... wk ee 516 | 


Quantity of fuel, same as for coal gas. 
Time of heating retorts, same as for coal gas. 
Quantity of petroleum consumed ... 4.0 ww 
“ condensed petroleum, capable of being 
used again... ... 0 ow. 
Actual quantity of petroleum used... 
Quantity per 1,000ft. 2... 0... 1 one 


25 wine galls. 


23} 
11y 
MEAN OF THE TWO EXPERIMENTS. 

Total quantity of gas made, 5,280 cubic feet. 

Total time occupied in making the gas, 5 hours 35 minutes, or very 
nearly 1,000 ft per hour, of 500 for each retort. 

Petroleum consumed, 11 gallons per 1,000ft. 

In the first hour of the second experiment the quantity made was 
1,080 cubic feet, and the condenser showed that too much water was 
admitted (about one-eighth of the whole quantity of petroleum). 
This unnecessary quantity of water evidently cooled the retort, and 
prevented the gas from being formed so rapidly as during the first 
trial. 

A one-foot burner, with this gas, gives as brilliant a light as a 
four-feet burner supplied with common coal gas.* Hence, 1,000 
feet of petroleum gas will go as far as 4,000ft. of ordinary coal 
gas for illuminating purposes. 

Now, when we examine these results, and compare them with 
what has been done in the manufacturing of coal gas, the following 
remarkable comparisons present themselves. 

In making coal gas a charge of 150 lb. of coal is generally intro- 
duced into the retort, and allowed to remain for five hours. It 
generates 600ft. of gas, if the coal is of moderately good quality. 
This is at the rate of &,00Uft., for 2,000 Ib, or one ton of coal. 
To produce 600 ft. of gas, the destructive distillation has to be 
carried on for a period of five hours. In a retort of the same 
dimensions and heated in the same manner, no less than 2,500 cubic 
feet of petroleum gas are produced, under precisely similar condi- 
tions. But one cubic foot of petroleum gas is equal in illuminating 
tg to 4 cubic feet of coal gas. Hence, in five hours the petro- 

eum produces, when reduced to the equivalent of coal gas, the 
enormous quantity of 10,000 cubic feet of gas, against 600 by the 
coal process. The saving of fuel and labour is consequently 


There are other facts which make the production of gas from 
petroleum more economical than from coal. The quantity of lime 
required for purifying is not so great by one-half. The amount of 
water needed for cooling and washing is very considerably less, and 
the tar produced is small in quantity when the yield of gas is taken 
into account. ‘The gas is more free from those noxious sulphurous 
compounds which render badly purified coul gas so disagreeable and 
prejudicial. 

The destruction of retorts in the manufacture of coal gas is im- 
mense. This arises in a great measure from the formation of 
graphite in the inside of the retorts, which accumulates in con- 
centric layers, and sometimes forms a coating lin. or 2in. thick. 
The retorts also suffer to a great extent by the entrance of air when 
introducing the charge of coal. This source of rapid destruction is 
avoided altogether in the petroleum retorts, which do notcommunicate 
with the atmosphere when in a heated state, and only require to be 


which, by the way, can very conveniently be removed by partially 
filling the petroleum chamber with fire-brick, whereby the heated 
surface to which the rich hydrocarbon vapours are exposed is greatly 
increased, and their conversion into permanent illuminating gases 
much facilitated. ‘The deposition of carbon is materially diminished 
by reducing the pressure of the gas on the retort, and this, by a 


may be reduced to a minimum. 

The use of water in the process, by which the result described in 
the preceding pages is produced, is for the purpose of converting 
the volatile hydrocarbon vapours of petroleum into permanent 
It is thrown into its spheroidal condition the moment it 
strikes the interior of the retort, and in this state its spheroids con- 
tinually develope steam of very high temperature and great reducing 
power. The rich petroleum gas may be largely diluted by the for- 
mation of the so-called water gas, but this has been shown to be an 
expensive process, and it is far more economical to employ a one- 
foot burner with a highly luminous gas than a three or four-feet 
burner with a diluted gas. The use of water gas as a diluent for 
rich hydrocarbon gases, which will burn without smoke or smell, 
and give a brilliant light from a small burner, is of not only very 
questionable economy, but it is thought by some to be a dangerous 
expedient, on account of the admixture of poisonous carbonic oxide 
intothe gas, which, if leakage should by any accident occur in dwelling 
houses, might be followed by those fatal results to human life which 
have occurred time and again in every country where coal gas is 


pases. 











enormous, 





* A recent writer in the American Gas-Light Journalstates that petroleum 
gas gives a light six or seven times as luminvus as coal gas, This may 
be the case, but in order to avoid an error in excess we place it at four 
times as great as ordinary coal gas; that is to say, a one-foot burner with 
petroleum gas is equal to a four-feet burner fed with common coal gas. 


manufactured, and particularly where water gas is used, either with 
hydrocarbons or in any other form. Water gas, in order to be 
| seenemnionl, implies the conversion of the carbonic acid produced 

into the carbonic oxide, the one being a feeble illuminator, the other 
not only an incombustible, but so prejudicial to illumination that 
one per cent. of carbonic acid in coal gas diminishes its illuminating 





gus. 
If reduced to the same unit of time, namely, twenty-four hours, | 








; luminous qualities, but the heat it emits is intense. 


power by 6 per cent. The use of water gas has been interdicted 
by several European governments on account of the poisonous 
properties of the carbonic oxide it contains. In the petroleum process 
only so much water is used as will insure the conversion of the 
volatile hydrocarbon vapours into permanent gases by their reduc- 
tion to a lower hydrocarbon condition; and an analysis of its con- 
stituents shows that it contains much less carbonic acid than com- 
mon coal gas. Its great illuminating power is derived from a 
very large per centage of olefiant gas, together with carbonetted 
hydrogen. 

Mr. G. Howitz, the manager of the Copenhagen Gasworks, 
obtained 1,000ft. of water gas by the combustion of 140 lb. of coke 
in the furnace, and about 20 Ib. of charcoal (15 lb. pure carbon) in 
the retort. The water gas consisted of the following :— 


Hydrogen ... ... ee a ee ee ee ee 

Carbonic oxide ee eee ne "Gee ole 18 

| eee a ee + Sm Se 
100 


M. Gillard and M. Isard, in France, make water gas by passing 
superheated steam over coke or charcoal; but by their process 1,000 
cubic feet of mixed gases require 15 1b. of pure carbon in the retort 
and 118 lb. of coke in the furnace. 

1,000 cubic feet of water gas can be obtained theoretically from 
27-4 Ib. of water, although in practice much more is used, as a con- 
siderable portion of the steam is passed over undecomposed. 

The following are the results of Mr. White's process compared 
with that of M. Gillard :— 


Wuirt’s Process FoR THE Manvracture or 1,000 reer ov Warrr- 


Gas. 
ee ee os | ee 
Charcoal in retort (equal to 15 Ib. carbon) ... 18, 
a Er NG as, hss. snc ees ee 37 yy 
GiLLarD’s WateER Gas (NARBONNE). 
Oe ee, i er : if 
Charcoal in the retort ... co soo sco cco ces 18 ,, 
Lime for purifying ..  ... 0 22. a ue Ga, “Sie 67 ,, 


The amount of fuel expended is not only very considerable, but 
the lime required for the abstraction of the carbonic acid is immense, 
When coal gas contains 5 per cent. of sulphuretted hydrogen and 
carbonic acid it requires only 15 lb. of lime to purify 1,000ft. But 
by the foregoing table White requires 37 lb., and Gillard 67 lb. of this 
material to abstract the carbonic acid from the same quantity of the 
water gas. 

The advantages possessed by petroleum gas as a cheap illumi- 
nator have already been sufliciently established; but its claim to 
public patronage does not rest on this factalone. It is a most econo- 
mical and valuable source of heat. Coal-gas stoves have long been 
in limited use, but they have not met with general favour because 





| they do not supply asufficientamountof heat, and they are besides too 


costly when the coal gas is maintained at 2 dols. 50 cents per 1,000 ft. 
Petroleum gas is admirably adapted asa source of heat. It coutains 
a much larger proportion of carbonetted hydrogen than coal gas ; 
but carbonetted hydrogen generates more heat during combustion 
than either the same measure of hydrogen or carbonic oxide, as the 
following table, deduced from Dulong’s experiments, proves :—One 
cubic foot of carbonetted hydrogen, during its combustion, causes a 
rise of temperature from 60 deg. to 80 deg. in a room containing 
2,500 cubic feet of air; whereas a cubic foot of carbonic oxide 
elevates the temperature of a room of 2,500 cubie feet from 60 deg. 
to 66°6 deg., and one cubic foot of hydrogen raises the temperature 
of a room of the same cubical capacity as before stated, from 60 deg. 
to 66-4 deg. ; or, in other words, a cubic foot of carbonetted hydrogen 
is capable of heating 51b. 140z. water from 32 deg. to 212 deg. ; a cubic 
foot of carbonic oxide, 1 lb. 140z. through the same degrees of tempera- 
ture; anda cubic foot of hydrogen, 11b. 130z. of water from 32 deg. to 
312 deg. With a burner and apparatus of peculiar construction, and. 


consuming 6ft. per hour, a petroleum gas flame from 18in. 
to 2ft. in length can be produced under the same pressure 
used for lighting purposes. The flame is almost destitute of 


It can be used 
for heating private dwellings, for cooking and other domestic pur- 
poses. The cost of this gas fuel is at the rate of one stove burning 





| for 30 days, 10 hours a day, 1 dol. 30 cents, when petroleum is 6 


‘This quantity can be | 


will yield 24,000 cubic feet of petroleum gas, the equivalent of | 
72,000ft. of coal gas, or as much as twenty-four ordinary coal retorts | 


cents a gallon ; when it is 10 cents the cost per month is 2 dols. 
For two dollars a month the house of a poor man may be supplied 
with light and fuel during ten hours of the day. With a burner of 
less dimensions—say 3ft. per hour—a cooking stove and a one-foot 
burner, supplying abundance of warmth and light for one room 
during 24 hours each day, may be fed at a cost of 2 dols. a month. 
This, of course, is the price of the raw material alone. It is some 
consolation to retlect, that at a period when the price of fuel is 
rapidly rising in;the United States aud Canada, a means for afford- 
ing the poor man cheap light and warmth has been developed by 
the discoveries of the rich stores of petroleum on the American con- 
tinent. 

After a perusal of this article, every candid reader will acknow- 
ledge that gas from petroleum, manufactured by the process 
described, is not only the most economical and agreeable mode of 
illumination which has yet been brought before the public, but as a 
cheap source of heat it may present its claim to the patronage and 
encouragement of the public, with the best prospects of general 
adoption. —Journal of Board of Arts for Upper Canada. 








Tue Corompo,— A telegram received by the Peninsular and 
Oriental Company states that the whole of the mails and the entire 


cargo have been recovered by Heinke’s diving apparatus from the 


occasionally opened to remove the deposited carbon or graphite, | 


wreck of the Colombo. 


Printing By TeLsGrapH.—On Monday some interesting experi- 
ments, designed to prove the practicability of printing by telegraph, 
or, in other words, to show how a telegraphic apparatus can 
register simultaneously in type messages of which it is the 
medium, were made in the presence of the Lord Mayor and 
other gentlemen at the offices of the United Kingdom Telegraph 
Company, in Old Broad-street, where a machine for the purpose, as 


| invented and patented by Professor Hughes, is now in operation, 


simple adjustment of the water joints in the petroleum apparatus, | 





communicating with Birmingham and other large towns. 
The instrument was first introduced in America, and has 


since been brought into practical use in France, and more 
recently in Italy, with, it is said, complete success. It is 
now being tried on the lines of the United Kingdom Telegraph Com- 
pany, witb the view to its adoption by them. ‘lhe machine is fixed 
to a table or platform not larger than an ordinary chess-board, and 
is altogether very neat and compact. The electric waves are trans- 
mitted by a revolving arm, which acts in concert with a type-wheel. 
On the face of the instrument are twenty-eight keys, arranged lik 

those of a piano, but occupying less than a third of the space. Thes 

correspond with an equal number of metal plates working upwards 
through slots formed all round a circular disc, on the top of 
which, but not in connection with it, the arm and what is called 
“contact-maker” revolve. The type-wheel and this arm revolve 
together, and, when a key is depressed by the operator, a plate corre- 
sponding with the letter touched is raised and a letter is printed, 
while at the same instant, by a graduated movement, the 
paper is carried on a space ready to receive the next impression. 
The instrument is worked chiefly by women, and very much after 
the manner of a piano, but with a heavier touch. It prints at both 
ends of the wire simultaneously and in clear type, so that the 
operator sees the message which is being transmitted as it proceeds; 
and no copying or traxslation being required, the chance of error 
is avoided. The speed secured in France and in America by 
highly-trained operators is said to have reached from 40 to 50 words 
a minute. At this rate the instrument would print matter equal to 
a column of the 7imes in a few minutes less than an hour, assuming 
there was no break in the operation, which probably would be too 
much to assume. It was brought into use in transmitting a report 


of the recent speech of Mr. Bright at Birmingham. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





MECHANICAL THEORY OF HEAT. 


Sim,—I think your correspondent “ C. E.” will find the informa- 
tion that he desires upon this subject in Mr. Fairbairn’s “ Useful 
Information for Engineers,” lecture ix, p. 177 of the first edition. 

I would also refer him to “ Nichol’s Cyclopedia of the Physical 
Sciences,” article “ Heat, Mechanical Action of,” but that 1 fear he 
would find the explanations there given unsatisfactory, as they are 
nearly indentical with the introductory portion of that part of my 
treatise on “ Prime Movers” which relates to heat engines. 

The introductory portion of a paper, which I read to the British 
Association in 1854, might perhaps be useful as an elementary expo- 
sition of the main principles of the theory; it was published in the 
“Edinburgh Philosophical Journal” for j ebony 1855; it requires a 
few slight numericai corrections to adapt it to the present state of 
knowledge. 

W. Macquorn Range. 

Glasgow, 19th January, 1863. 


MR. KIRKALDY’S EXPERIMENTS. 


* $m,—No one would less wish to detract from the value of 
Mr. Kirkaldy’s contribution to our knowledge of iron than myself, 
nor I think would any one yield him a more ready respect for the 
care and accuracy with which he has carried out the most complete, 
extensive, and systematic series of experiments which have been 
made on the tensile strength of wrought iron and steel; but 
Mr. Kirkaldy, in the conclusions quoted in Tue Enaineer, 
advances claims to the discovery of new laws which he must be con- 
tent to have canvassed, especially if, as I think can be shown, he is 
either ignorant of what had been done before, or unfiir to his 
predecessors. 

His great discovery appears to be the value of the contraction of 
area at fracture as a criterion of the quality of iron, which he states 
had been entirely overlooked by previous experimenters. That it 
has not been so may be proved, I believe, by every full record of 
tensile experiments. For instance, the contraction of area 
recorded in the tables of Mr. Fairbairn’s classical paper in the 
“Transactions of the Royal Society ” for 1850; in Mr. Lloyd's 
experiments, quoted in “ Useful Information ;” and in Mr. Mallet’s 
experiments, communicated to the Institute of Civil Engineers. Nor 
would it have been possible for any careful experimenter to escape 
noticing that the contraction of area, like the elongation under 
strain, varied in some ratio of the ductility of the material. 

Nor is this all. Not only has the fact been noticed, but the 
rationale of it was discovered by Poisson, and the formula for its 
amount determined. 7 


is 


Let ¢ = ~ be the proportionate elongation of a bar, and a the 
diminution of area of the cross section A; then 
@_1,;_A4L 
Aa * #2 


—that is, the diminution of area is half the elongation. Comparing 
this with two or three of Mr. Kirkaldy’s experiments, I find 

¢ =about # x aL 

A L 

In the two or three instances I have tried the ratio is constant, but 

varies from that given by Poisson’s formula—a discrepancy which 
arises from the fact that Mr. Kirkaldy records a mean ultimate 
elongation and a maximum reduction of area of each bar. 


As to the value of the reduction of area as a criterion of quality, 
three facts, borne out by Mr. Kirkaldy’s tables, and agreeing with 
others I myself have noticed, must be borne in mind. 
1st. With the same material and similar bars it is very variable, in 
fact it is much the most variable element in Mr. Kirkaldy’s tables. 
2nd. It is very difficult to measure within the same limits Of propor- 
tionate error which affects the other quantities recorded, both on 
account of its relatively small amount and the distortion of form 
during fracture; and, lastly, there is reason to doubt its constancy 
for bars of the same material of different diameters and lengths. It 
has all the defects which attach to a maximum quantity. On the 
other hand, it can convey no information which is not also exhibited 
in the ultimate elongation, which can be measured with less difficulty 
and less error, and which is a mean of the elongations of each por- 
tion of a more or less considerable length of bar. 

The strange assertion that the (statical) breaking weight of the 
bar is no index of its qualities needs little coufutation. The statical 
breaking weight is the true index of the resistance of the bar to 
passive loads, for such loads it matters nothing whether the elonga- 
tion or contraction be much or little. The true index of the power 
to resist moving and impulsive loads also is not to be found by com- 
parison of the contraction and statical breaking weight. “Fortu- 
nately we are not left in such vague surmises. The coefficient 
introduced by Poncelet, and called by him resistance vive de rupture, 
advocated with so much ability in Mr. Mallet’s remarkable paper, 
and obtained by multiplying the statical breaking weight into half 
the ultimate elongation, is as really the quantitative resistance to 
dynamical forces as the statical breaking weight is to passive loads. 
It corresponds with the “resistance to impact” which Professor 
Hodgkinson introduced into his tables of transverse strength of 
bars, obtained by multiplying the statical breaking weight by the 
deflection. 

Mr. Kirkaldy’s conclusions numbered (31) and (34) (ENGINEER 
for August 22), are, I believe, true only of very short bars, and 
result from the fact noticed in (32). They point to the one serious 
defect of Mr. Kirkaldy’s experiments, viz., that, like most other 
experiments on tensile strain, they have been made on too short 
bars—the same kind of defect as occurs in experiments on the 
compression of prisms not more than one diameter long. 

‘Whom the convenient “others” may be who imagine that a bar 
will bear a greater weight suddenly than slowly applied (if there be 
any who imagine so monstrous an absurdity) I do not know; 
but in most books on the strength of materials Mr. Kirkaldy 
will find it demonstrated that a bar will break with half the load, 
suddenly applied, which in successive increments would be neces- 
sary to fracture it. That Mr. Kirkaldy has experimentally observed 
the fact is very interesting, but where was the necessity for sneer- 
ing at the imagined ignorance of all who preceded him ? 

_ Mr. Kirkaldy states that it was “previously imagined” that 
iron increased in density under strain. Poisson's formula, given 
above, demonstrates the contrary, the bar increasing in volume by the 
quantity 
A A L — @ L 
AL 


—and the fact, so far as relates to permanent set, has been observed 
by many before Mr. Kirkaldy—amongst others by Cagniard de la 
Tour, Mr. O'Neill, Mr. Mallet, and myself. ‘The law is not, how- 
ever, universal. In such heterogeneous materials as wrought iron 
and puddled steel increase of density does, in many instances, take 
place both after tension and compression. 

Mr. Kirkaldy must pardon me if I have criticised too severely 
what I think are unwarranted claims to originality. He has gone 
over ground well trodden by others, and in a’ more thorough 
manner than they. He has laid engineers under a great debt of 
obligation. But I have yet to learn what new laws he has dis- 
covered ; I doubt if he has superseded previous labours, and am 
not sanguine enough to think that he has forestalled the need of 
similar experiments in the future. 


Kendal, January 19. Wiuam Cawrnorye Unwin. 





STEAM BOILER EXPLOSIONS. 

Srr,—Your correspondent, Mr. Dircks, in last week’s number, 
appears to me to have gone a very roundabout way to express the 
views of Mr. Zerah Colburn and others as to the cause of the dis- 
ruptive and often terrific effects of boiler explosions. He speaks of 
compressing steam till it is unable to maintain itself as steam, and 
so falls down as a liquid; but surely this liquid would be nothing 
more than water with heat in it sufficient to convert it into steam at 
the ordinary atmospheric pressure. Perhaps, from a chemical point 
of view, it would be possible to find a difference between very hot 
water made from compressing steam and water heated under 
pressure, but then, in steam boilers, the steam never has been 
formed, and so, practically, can never be anything more than hot 
water. He seems himself to be somewhat conscious of the difficulty, 
and tries to get over it ina very ingenious manner. He says :— 
“The idea of liquid steam is readily understood by a chemist, but 
not so apparent, perhaps, to a practical engineer. He may suppose 
that liquid steam is only what he calls very hot water—water heated 
under pressure.” He then proceeds to describe a plan by which it 
can be demonstrated that it is possible so to heat steam that the 
whole of it may fly off into steam in one instant, instead of 
gradually, which is ordinarily the case : which certainly everybody 
who has paid any attention to the subject knew before. The only 
difference between Mr. Dircks’ view and other people's is that the 
former calls superheated water “liquid steam,” while the latter 
would call it water, with a certain amount of heat in it. I suppose 
with superheated steam we should get a certain quantity of solid 
steam. 

He says again :—“In boilers the water and liquid steam com- 
mingle,” and that he wants to impress upon engineers the fact that, 
in a steam boiler, the water may consist of not altogether water, 
but partly “liquid steam.” Now, givev the pressure in the boiler 
and the amount of water, we can tell exactly how many cubic feet 
of steam will be liberated on the pressure (supposing it be greater 
than the atmosphere) being reduced to the ordinary atmospheric 
pressure; and this forms the basis of Mr. Colburn’s theory, and 
which probably Mr. Dircks has heard of. 

Again, water at ordinary atmospheric pressure, according to this 
assumed new theory, must contain some quantity of liquid steam, 
for the boiling point of water is lower in a vacuum than under the 
pressure of the atmosphere; and so with relation to practice, 
this theory, put in this form, would not have a very strong standing 
ground. 

I have read with great interest the paper read by Mr. Nursey, on 
“Steam Boiler Explosions,” at the Society of Engineers, pub- 
lished in your last number, and I think if Mr. Dircks reads it, it 
would tend to modify his views. 

His plan of a pipe passing through the boiler would be of no 
avail, unless indications of danger were apparent; for it would not 
do to have it in constant connection with the cold water cistern. 

After all, what is better than all appliances for the prevention of 
explosion is good workmanship in the first instance, careful atten- 
tion, periodical examinations, and the use of the hydraulic test to a 
little above the working pressure, once a year say. If every steam 
boiler proprietor were to use these precautions, we should hear no 
more of boiler explosions such as that at Priestfield. I am not sure 
that it would not be better for Government to take the matter up : 
though, of course, there are objections to it; but still, they do so 
with marine boilers, with marked success, and why not with land 
boilers as well ? 


Blackheath, January 19th, 1863. E. B. Ex.ineron. 





COMPOUND ENGINES. 

Sir,—The allusion to the receiver in your article of the 9th, by 
the numerous letters it has provoked, has made me acquainted with 
the fact that it is nota new idea; and, doubtless, some of your cor- 
respondents could have shown that it was not an economical one. 

The importance of the subject emboldens me to ask for space to 
make a few remarks thereon. 

In the words of “J. M.,” “Iam most unwilling to detract from 
Mr. Cowper's acknowledged ability in matters relating to the econo- 
mical use of steam ;” but when sucha person does make a mistake, 
it is all the more important that it should be corrected. Nor does 
the mistake appear to be confined to that gentleman. From the 
statements of your correspondents, the plan appears to have been 
extensively introduced, and has been found to answer, working, as 
“ A Cotton Spinner” remarks, with “great economy of coal.” If 
it does, in that case, the credit is due to the boiler; for undoubtedly 
the receiver robs the steam of one-fourth its efliciency—probably 
much more. 

A receiver, or anything that reduces the pressure between the 
cylinders of a compound engine, cannot be economical. 

Without wasting words, Sir, 1 will proceed to the proof, taking the 
engine cited by “J. M.” as an example, as being probably a fair 
sample of its class. 

The high-pressure cylinder is 12in. in diameter, that of the low 
24in. 1 have assumed a stroke of 4ft. Gin. ; the absolute pressure is 
50 1b. on the square inch ; the capacity of the receiver is equal to that 
of the low, and four times that of the high-pressure cylinder. In- 
cluding the steam passages in the calculation, the maximum pressure 
in the receiver is about 14°51b., and the minimum pressure about 
8 51b., having a mean of about 11°51b. on the square inch. ‘This, 
of course, will be the mean back pressure on the small piston, and 
the mean forward pressure on the large piston. Then the effective 
energy exerted per minute on the high-pressure piston 

113 X 38:5 X 220 = 957,110 foot-pounds. 
The horse-power 957,110 + 33,000 = 29. 
Effective energy exerted per minute on the low-pressure piston ; mean 
effective pressure 11°5 — 3°5 = 8 Ib. 
452 X 8 X 220 = 795,520 foot-pounds ; 
Horse-power, 795,520 + 33,000 = 2 
Total horse-power, 29 + 24 = 53. 

I will now take the same cylinders without a receiver, and assume 
the communication between them to be as short as that in the ordi- 
nary compound cylinder engines. 

The capacity of the passage from the small to the large cylinder, 
including the slide jacket of the latter, will be about 1,340 cubic 
inches. With a pressure at the point of release from the small 
cylinder of 50 1b. per square inch, the expansion in filling the empty 
passage would diminish it 9 ]b., so that it would enter the large cylin- 
der at 41 1b. per square inch, assuming no loss through condensation 
or other causes; it would expand to nearly four times its volume at 
admittance, and finally exhaust at a pressure of 11°8lb. This, also, 
being at this point the back pressure on the small piston, therefore 
the mean effective pressure on the high-pressure piston is 29-5. 

Then the effective energy exerted per minute on that piston is 

113 X 29:5 X 220 = 733,370 foot-pounds ; 
Horse-power =733,370 + 33,000 = 22-2. 
The mean effective pressure on the low-pressure piston is 
25 — 35 = 21°5 lb. 

Effective energy exerted per minute in low-pressure piston, 
452 X 21-5 X 220 = 2,137,960 foot-pounds, 
Horse-power = 2,137,960 + 33,000 = 64-7 
Total horse-power = 64:7 + 22'2 = 86-9 
Total horse-power with receiver 53 

Difference 33°9 

a result fatal to the idea of economy in the use of a receiver. 

1f the advocates of the plan think the advantages of placing the 
cranks at right angles compensate for this, then it is a question 
I will leave them to discuss with their customers. 

Now, Sir, the practice of enlarging the communication between 
cylinders constituting a compound engine, whether it be in order to 
~~ the cranks at right angles or to superheat the steam, cannot 

» too strongly condemned, It is expansion, indeed !—expansion 
without a corresponding beneficial result; energy expended with- 
out producing useful effect. If the use of a receiver is beneficial, 
then the larger the better—infinitely large,” as you almost 


said; but the results would be that the low-pressure cylinder 
would be almost useless. If coupling engines, with cranks at 
right angles, is beneficial, as it undoubtedly is, then let it be sought 
by legitimate means, not seek it with such a single eye as to totally 
neglect other and more important considerations. 

Mr. Selby, in his letter, says he has “ secured a patent for arrange- 
ments of valves expressly to answer this important requisition.” 
The arrangement is, to turn the steam from the high-pressure 
cylinder, after half the return stroke, into the condenser. It will 
secure the object, but at what expense. 

I suppose the low-pressure cylinder does not receive the steam 
until the piston has made half, or nearly half its stroke, the steam 
being released from the other cylinder a little before the end of the 
stroke, it has then immediately to fill the extra space of half the 
large cylinder and the steam passages , reducing the pressure (taking 
the same data) to 15°5 lb. per square inch; the only useful effect 
produced being by the reduction of the back pressure on the small 
piston. At the end of the stroke the pressure is about 10°5 Ib., when 
the communication is shut, and * for the remaining half stroke the 
high-pressure cylinder is open to the condenser; thus, having the 
advantage of the vacuum therein, the back pressure in the one half 
stroke is compensated for in the other.” 

If Mr. Selby thinks it so very desirable to relieve the high-pressure 
piston of back pressure, allow me to suggest that he should turn 
the whole of the steam into the condenser, from the commencement 
of the stroke. 

But what are the results of this arrangement? At the commence- 
ment of the return stroke, the steam, as 1 have shown, falls to 15°5 
Ib., at half stroke to 10°5 lb., and during the remaining half of the 
stroke to the vacuum pressure, 3°5 lb. ; the mean back pressure, then, 
on the high-pressure piston is 8-25 Ib.; mean effective pressure on 
ditto, 

50—8-25=41-75 Ib, 

The effective energy exerted per minute, 

113 X 41°75 X 220 = 1,037,905 foot-pounds; 
horse-power, 1,037,905 + 33,000 = 31°4, 

The mean pressure on the low-pressure piston during half the 
stroke is 13 Ib. ; during the whole of the stroke 6°5 lb. 

Mean effective pressure, 6:5 — 3-5 = 3 Ib, 

Then the effective evergy exerted per minute, 

452 X 3 X 220 = 298,320 foot-pounds ; 
horse-power, 298,320 + 33,000 = 9; 
total horse-power, 31-4 4+- 9 = 40-4, 
a result worse than that of the receiver. 

If cranks by other means could not be set at right angles, engineers 
might be justified in sometimes having recourse to these. But is it 
sor 

Recurring to the engine i have taken for an example: Suppose, 
instead of the two connected cylinders, two others were placed, each 
of the same dimensions as the present low-pressure cylinder, without 
any communication except that of exhausting into the same con- 
denser, which they might do, each having its steam cut off at one 
quarter its stroke, and working at the same pressure, they would 
give an efficiency very nearly double that of the present ergines, 
and superior to anything that could be obtained from any descrip- 
tion of compound engine, with no greater expansion. J.8. R 

London, Jan. 21, 1863. 





“J.5S. RR.” (who, we have reason to believe, is not Mr. John Scott 
Russell) appears to be one of those who can prove anything with 
the help of figures. We may say, therefore, that with a receiver 
there would be a loss of pressure only until the receiver was once 
filled to what, were there no receiver, would be the working pres- 
sure in the large cylinder. With a receiver infinitely large this 
would occupy an infinite time, but with one twenty or thirty times 
larger than the low-pressure cylinder, the pressure would soon rise, 
from the inability of the large cylinder to work off the steam ata 
pressure less than that corresponding to the difference between its 
own capacity and that of the high-pressure cylinder supplying it. 
And with such a large receiver the pressure once got up would 
scarcely fluctuate under the drain to the low pressure cylinder. 
After this point was once reached, and supposing there to be no 
wire drawing between the two cylinders, the sum of the mean 
pressures in both cylinders must necessarily be always equal to 
the absolute difference of pressure between that on the steam side 
of the small piston and that on the exhaust side of the large 
piston. “J. S. .’s” allowance of 91b. loss of pressure in the 
ports of the engine with a receiver must be for the first stroke 
only after starting, inasmuch as the low-pressure cylinder would 
have its own valves working near its two ends. “J. 5, R.’s” 
“gain” with the engine without a receiver is estimated from an 
impossible sum of the mean pressures in both cylinders, viz., 
5441b., whereas the absolute pressure is taken as but 501b. 
“J. 8. R.” must study the subject again—Lp. E.] 





MANUFACTURE OF STEEL. 

Sm,—At the last meeting of the South Wales Institute of Civil 
Engineers, I observe that Mr. Parry, of Ebbw Vale, in his paper on 
puddled steel, has stated that the discovery that the best German 
steel contains— 


Tron 96°84 

Carbon oe os ose 1:00 

Manganese... coo 2°16 
——100°00 


led to the adoption of Heath’s process. 

Like many other lecturers, Mr. Parry labours under a complete 
misapprehension of his subject matter. I hold a letter from Mr. J. 
M. Heath to myself, in which Mr. Heath expresses his great obliga- 
tion to my late father for having suggested to him the employment 
of oxide of manganese in the melting process as a means to over- 
come the inveterate redshortness of steel made from Indian iron. 

The suggestion was adopted by Mr. Heath, and the steel made 
from Indian iron was freed from redshortness; and Mr. Heath then 
took out his patent for the general application of manganese in the 
melting process, in order; to improve all descriptions of cast steel. 
Tomy late father and to Mr. Heath alone is due the merit of 
this great invention, to which the Sheffield manufacturers 
now owe four-fifths of all their wealth and prosperity, The 
composition of German steel has nothing to do with the subject, 
except in the imaginative brain of an amateur chemical steel maker. 
She process of Mr. Heath does not alloy manganese with steel, the 
manganese acts simply as a flux, and is never metallised at all. 
I should have supposed that an able chemist like Mr. Parry would 
have steered clear of the common but most erropeous idea that a 
few ounces of oxide of manganese introduced in lumps or powder 
into a melting pot can be metallised and alloyed with the steel during 
fusion. Surely Mr. Parry must be aware that the affinity of man- 
ganese for oxygen is most powerful, and that, even under the most 
favourable circumstances, and closely combined with carbon, it is 
exceedingly difficult to metallise oxides of manganese. 

Coleford, January 21st, 1863. Roszar Musuar. 





PRESERVATION OF ORGANIC SUBSTANCES BY NITROGEN. 


Sin,—Seeing in your paper of the 9th of January a letter from 
Henry Dircks, of London, proposing a method for preserving liquids 
and certain solids by introducing a little nitrogen as a neutral gas, 
might I ask him, through the medium of your columns, how he 
would dispose of the atmospheric air absorbed by the liquids 
and solids? It appears to me that unless this was entirely driven 
off, as is done in the process of M. Appert, he could not possibly 
expect to preserve anything. Milk absorbs oxygen and nitrogen in 
considerable quantities and in definite proportions, which, unless got 
rid of, would certainly prevent the milk from keeping; and every- 
body who has boiled an egg is familiar with the phenomenon of the 
air escaping when first immersed in the hot water ; however, his 
theory of hatching eggs after having been surrounded with sweet oi 
is too absurd to need any comment. 

Dublin, January 19th, 1863. 
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Lewisham, relate to the construction of tubulous vessels in which | 
the steam or vapour to be cooled or condensed, or superheated or | 


charged with additional degrees of heat, as the case may be, is made 
to pass from one chamber or passage, by means of a bent tube, into 
another chamber or passage, the cooling or heating, or the heat 
abstracting or superheating (as the case may be), being effected 
within the main casing and through the external surfaces of the 
bent tubes. The apparatus may consist of a vessel divided into two 
parts by a tube plate in which the two ends of each of the bent tubes 
are secured, the larger portion of the chamber being occupied by the 
tubes, and the smaller portion being occupied by a number of 
divisions or plates forming chambers or passage ways, alternately 
arranged, for the ingoing or outcoming of the steam, which is made 
to pass through the legs of each of the bent pipes; or, instead of the 
apparatus being formed of one vessel only, the tubulous portion may 
be one vessel, and the divisional or cellular portion for the inward 
and the outward p:ssage of the steam may be another vessel, and 
these two may be bolted together or otherwise connected. 

Fig. lisa longitudinal sectional view of the apparatus taken on 
the line A, B, Fig. 2, Fig. 2 is a half horizontal section and half 
plan view; Fig. 3 is a view of the front or inlet end of the 
apparatus, the casing or cover being partly removed; Fig. 4 is a 
view of the back or discharge end with a portion of the casing or 
cover removed; Fig. 5 being a view, showing one of the divi- 
sional or cellular passages or compartments, hereinbefore referred 
to and described, and a portion of two others of such compartments 
with two of the bent tubes secured in the tube plate. 

When it is intended to apply the invention for superheating steam, 
tho patentees employ a similar arrangement of tubes and passages to 
that shown. It will be evident that iu lieu of the top cover, shown 
in Figs. 1, 2, 3, and 4, an ordinary top casing, at a suitable height 
above the uppermost series of tubes, would have to be substituted 
therefor, forming the ordinary smoke box or chamber at the root of 
the funnel. 

The external shell or casing of the apparatus constructed in accord- 
ance with the invention for the purposes of superheating steam may 
be formed of any suitable metal, as may also the interior shell or 
casing and the enclosed series of tubes. 

In Figs. 1, 3, and 4 are shown an adaptation or arrangement to 
effect the condensation of steam within a portion of the apparatus by 
means of the injection of cold water, as in the ordinary “ jet” con- 
denser; this is accomplished by forming a chamber below the inlet 
end of the apparatus, and into which chamber the injection pipes 
are introduced in the usual manner; attached to this supplemen- 
tary chamber are two air pumps; and when it is aesired to 
work the apparatus as an injection condenser the solid air pump 
buckets will have to be removed, and buckets, with india-rubber or 
other suitable valves (as indicated by the dotted lines in Fig. 1), 
be substituted therefor. The opening to admit of the passage of 


the sea water must also be closed, and the pump be caused to | 


force the injection water through the circulating pipe up and amongst 
the condenser tubes, and so discharge the water into the sea in the 
usnal manner, 


NOTES FROM AUSTRALIA. 

We have further advices from Australia, the dates being— 
Sydney, November 21; and Melbourne, November 25. The Govern- 
ment of New South Wales have given contracts for the extension 
of the Great Southern Railway for a length of 25 miles, and of the 
Grea t Western Railway for a length of 12 miles. These ex- 
tensions will, when finished, together with the lines in use, and 
those in course of formation, give a total length of 170 miles. The 
original intention of the Government was to proceed first with the 
Great Southern Railway, and to carry it at once to Goulburn; and 
accordingly an appropriation of £688,000 was proposed and voted 
for that purpose. The members of the Assembly i the Western 
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by the south of the benefits of the railway, and they succeeded in 


carrying a vote of £250,000 each for extensions to the west and the | Orange to Forbes was opened on the 27th of October. 


north, to be carried on simultaneously with that to the south. The 


AND 





| 


cost of the southern extensions now contracted for, if carried out on | 


Mr. Whitten’s estimate of £8,500 per mile, will be about £212,000. 
The western extension, from the bridge at Penrith, as far as sur- 
veyed towards Bathurst, is to be carried out for £10,000 per mile, 


but the section now contracted for, being the most formidable portion | 
of the line, will cost more than that estimate. The next contract to be | 


given will be for asection, 15 miles in length, of the Great Northern 
extension, from Singleton to Liddall. It is also intended by the Go- 
verment to advertise for tenders for further sections of the western 


The contract for the third section of the Great Southern Railway 
was given to Mr. Randle, who it will be remembered carried out the 
first railway works executed in this colony. Mr. Randle has recently 
been engaged in railway construction in Victoria, and has brought 
up from Melbourne an extensive plant, and also a large number of 
men. A contract has also been taken for the first section of the Great 
Western extension, a length of about 12 miles. The Blue Moun- 
tains were at one time supposed to present insurmountable obstacles 
to railway extension, and though by means of steep gradients and 
sharp curves the difficulty has been overcome, the works will be 
extremely heavy, involving a large amount of excavation in rock. 
The line commences about a quarter of a mile to the westward 
of the Nepean River; and takes a direction considerably to the 
southward of the main road. After a mile on tolerably easy incline, 
the line commences the ascent of the Blue Mountains with a 
gradient of 1 in 30, which is continued for a length of two 
miles, Near the end of this distance the line has to cross a 
very steep ravine, known as Knapsack Gully; the viaduct is to be 
of stone, 300 feet in length, and to consist of five arches of 50ft. 
span, and two arches of 20ft. span; one of the piers will be about 
120ft. in length. The hill on the opposite side of Knapsack Gully 
rises so abruptly that it was found necessary, in order to carry a 
workable line over it, to adopt a contrivance common on some of the 





American railways and known as a “ zigag ;” immediately on cross- 
ing the Gully, the line, starting at an acute angle, makes a consider- 
able deviation, and is carried round the spurs of the mountain at an 
incline of 1 in 33 for a length of a quarter of a mile, at the end of 
which there is another acute angle, for a siding, and the line almost 
exactly retraces its course till it returns to where the deviation 
commenced—having gained in a length of half a _ mile 
an elevation of 16Uft. Beyond this deviation the works will be 
somewhat lighter, the inclines averaging 1 in 66. The line, which 


beyond the Nepean, and for the remaining portion of the section 
| the railway and the road run nearly parallel, the line being carried 
by the present contract as far as the Welcome Inn. The sharpest 
curve throughout the line is one of eight chains radius. The entire 
amount of excavation on the line will be 455,594 cubic yards, the 
greater portion of which will be out of sandstone rock. Twenty 
months are to be allowed for the completion of the work. The 
Menangle viaduct, on Messrs. Peto's contract, is not now 
expected to be completed before May. As a preliminary step 
towards the formation of the horse railway line from Blacktown to 
Windsor and Richmond, recently sanctioned by Parliament, con- 
tracts have been taken for the fencing and clearing of the line. A 
branch line isabout to beconstructed toconnectthe Scottish Australian 
Mining Company's coal mine at the Lampton colliery with the Great 
Northern Railway at the Waratah Station. A bill to enable Messrs. 
Morehead and Young to construct this line has been passed by both 
Houses of the colonial Parliament. The length of the line will be 
2} miles ; the works will be light and easy of construction, but they 
| will be carried out in as substantial a manner as those upop the 
| Government lines. It is intended to use the new patent steeled 
| rails. The works will be carried out under the direction of Mr. 





and Northern districts, however, united to prevent the monopoly | Weaver. 


and southern lines, the working plans being iu a state of forwardness. | 


had made a considerable detour to the southward to avoid the steep | 
ascent at Lapstone-hill, crosses the main road at about five miles | 
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As regards telegraphic progress in New South Wales, a line from 
Leaving 
Forbes the wire is being carried towards Lambing Flat. The only 
other telegraphic extension in progress is that between Grafton 
and Tenterfield. This line was to have been finished in September, 
but was not likely to be brought into use before December. Appro- 
priations have been voted by the Assembly for some further tele- 
graphic extensions. 

Works on the main roads are being carried out under the new 
system of flying parties introduced by Mr. Moriarty. The designs 
for several large bridges are under consideration, and tenders for 
these will shortly be called for. A change has also been made in 
the Colonial Architect’s department, Mr. James Barnett having 
been appointed to the head of that office on the resignation 
of Mr. Dawson. The public wharf at Newcastle, which now 
extends for a length of 1,700ft., will shortly be continued 
further to the westward, the sum of £15,000 having been voted for 
its extension. ‘I'wo new steam cranes which recently arrived from 
England have been landed, and fixed on the eastern end of the 
wharf. One of these was manufactured by Messrs. Fairbairn, of 
Manchester, and the other by the Kirkstall Forge; they are con- 
structed to lift weights of 15 tons, and are capable of lifting 20 tons. 
Nearly the whole of the ballast now arriving at Newcastle is being 
used for the preparatory works for the northern breakwater, a line of 
ballast, upon which rails are to be laid, being carried across the 
spit from a wharf within the harbour to the site of the proposed 
breakwater. It is in contemplation by the Government to form a 
large basin for the export of coal at the upper bend of the harbour at 
Newcastle, near Honeysuckle Point, to which branches will be taken 
from the Great Northern Railway. There is to be a depth of water 
of 18ft. at low tide. It is proposed to use shoots for loading 
the coal at a height of 16ft. above low water mark. There 
will be twenty of these shoots, most of them being fixed 
upon piers running out parallel from the head of the basin, 
and allowing twenty of the largest sized vessels to load at one time, 
giving accommodation for the loading of 6,000 tons of coal per day. 
A stone dyke at the mouth of the Moruya River is now carried for 
a length of 880ft., and has already improved the navigation of the 
river. The length contracted for is 1,200ft. A breakwater at the 
entrance of the Clarence River is steadily progressing. A thousand 
feet is the length of the present contract, and rather more than 
400ft. of it is finished. Harbour works at Wollongong and Kiama 
are also steadily advancing. The excavation for the new basin at 
Wollongong, according to the original design, is nearly finished ; 
but, as the works are likely to cost considerably less than the 
estimate, Mr. Moriarty has directed the basin to be lengthened by 
100ft., making it 400ft. in length. 

By the last mail advices were received from England stating that 
the orders for wagons, rails, and other mining plant for the Waratah 
coal-mine were in course of execution. The works for the forma- 
tion of the branch line to connect with the Great Northern Railway 
are in progress, the ground being all cleared and the sleepers 
stacked. Several cargoes of the valuable coal have 1eached Syduey, 
and it is being tested by parties largely interested in the cousump- 
tion of coal. The mine is not yet, however, brought into permanent 
work, as the expense of cartage would at present interfere with the 


| profit; but in the course of a few months it is expected that the line 


will be completed and the mine be in full operation. The Great 
Southern Railway being about to be extended as far as Mittagong, 
negotiations have recently been entered into with a view to the 
working of the Fitzroy iron bearings at that place. Several 
years ago a company was formed for that purpose, and ex- 
tensive machinery was put up, but it was never brought 
into practical operation. The Minister for Works having 
given the company an order for the rails that will be required 
for the new extensions, conditional on their guaranteeing to execute 
the order, some of the representatives of the company have been in 
treaty with two or three influential Sydney capitalists in order to 
secure their co-operation in the enterprise. 
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TO CORRESPONDENTS. 

Notice.—A SprciaAL EDITION of THE ENGINEER és 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 





*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

W. H.—Nert week. 

C. S. (Patents).— Thanks. 

J.M.—Mr Fairbairn’s jigures were wrong. 

Ick.— We cannot give you the address of makers of ice machines. 

J. D. (Glasgow).—See an article on the subject in our last number. 

F. F. (Ashton).—Your letter is rather personal, and on many points 
irrelevant. 

H. R (Dublin).—J/ you will give the size of the intended illustration to the 
publisher he will answer you. . 
. R. B. (Spooner-street).—Zwo of the numbers of October, 1859, are in 
print, but Nos. 198 and 199 are out of print. ; 

ALFRED.— We cannot devote space to the discussion of such a report, which, at 
the best, is of but little especial interest to our rv aders. 

W. T. H. C.— Phillips’ two patenis are nunibered 10,212, and 12,570, old lar, 
and are dated respectively June 4th, 1844, and April 16th, 1849, ‘ 

J. H. (Brighton).—You had best procure some work on the steam engine. It 
would occupy half a column to give you here all the informatwn you 
require, 

H. D.(Bucklersbury).— Tie same thing for iitigating collisions has been 
often proposed, but « little consideration will show why it would be 
worthless. 

A. M. — Partly because the sire-boxes of portable engines do not hace their water 
spaces properly cleaned out, and partly because iron is not as durable ia 
Jire-boxes as copper. 

TecunoLoaist.— We believe the Injector does not wort so well at moderate pres- 
sures, but we presume Messrs, Sharp, Stewert and Co.,of your town, can 
easily satisfy vou on that point. 

R. J. (Tavistock).— The case you suppose might occur. But it is the fact thet 
proved cables seldom if ever break, while those whack ure not proved cause, 
perhaps, half of all our shipwrecks. 

T. P.—Lloyd's Rules are not published for sale, we believe ; at any rate no 
publisher's name appears on them, Address the Secretary, George B, 
Seufang, 2, White Lion-court, Cornhill, EC. ; 

W. B. H. (Hyde).—Mr. Archer's patent yor the machine for perforating 
postage stamps is dated November 23rd, 1848 (now expired), aud i aYwM- 
bered 12,340, old law. Send 1s. in stamps to the Patent Office. — 

T. R.—The whole notion of liquid steam, as Mr. Dircks puts it, isa fallacy 
into which he has probably been led by the unsound speculations of Mr. 

Williams. We can hardly spare space for your long letter rv reply. 

M.—Your water must be rather foul. Yeu cannot keep any part of a boiler 
below the sire clear of deposit except by very frequent blowing off. Were the 
heat from the flue returned under the boiler, you night gain something. 

SoLvs.—You have not, in your calculation, taken into account the great 
difference in the strength of cast iron under tension and compression. Cast 
iron will bear a@ tensile strength of say 8 tons per square vach, while in 
compression it will bear 48 tons. Therefore the top or compression triangle 
in your diagram should have had but one-sirth the area of the bottom or 
tensile triangle. If, however, your bar being lin. wide and 3in. deep, you 
make the upper triangle fin. vnd the lower 2)in. deep, vou will have for the 
area of the top triangle °25 square weh, and for the bottom 1°25 square 
ineh. Then the length of the bar being \/t., and that between the centres of 
gravity of the tuo triangles 2in., you have for the bmg lever Yt., or 
108in., and for the short lever 2in. Then taking the breaking weight of cast 
iron in direct tension as 20,000 lb. per sjvare inch, we have 

1°25 (area) X 20,000 lb. X 2in. (lever) _ 50,000 
JO8in. (lever) ~ 405 

or 463 1b. on end of long lever, or 926 lb. in middle of 18ft. bar. The above is 

calculated on the principle of direct tension, and does not take into uccount 

the ** resistance to flexure” (see paper by W. H. Barlow, F.R.S., on “ Resist- 
ance to Flecure”). The old formula does take it into account : 


b s X 12 tons = BW: 


b = breadth, 

d = depth, 

i = length, 

e¢ = 12 tons, 

B W = breaking weight. 
By putting more metal in the bottom flange than in the top flange of a cast 
«ron girder, the neutral axis is lowered accordingly. 





MR. BERTRAM’S PROCESS OF WELDING. 
(To the Editor of The Engineer.) 

Sir,—In your last edition, in the article “Iron Bridges,” you speak of 
the iron beams made by the Butterley Company as being welded by a pro- 
cess nearly or quite the same as that patented by me, at the same time you 
describe me as late Master Blacksmith of Woolwich Dockyard. 

I wish to inform you that the process is that patented by me, and that the 
Butterley Company are working under license from me. I also wish to im- 
form you that I was not Master Blacksmith, but the foreman of the steam- 
engine factory at Woolwich Dockyard. WILLIAM BERTRAM. 

26, Guildford-road, Greenwich, S.E., 20th January, 1863. 


MEETING NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 27, at 8 p.m. 
Renewed discussion upon Mr. W. H. Preece’s paper, ‘*On Railway Tele- 
graphs, and the Application of Electricity to the Signalling and Working 
of Trains.” 


Tue ENGINEER can be had, by order, from any newsagent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct Jrom the office on the following teria (paid in advance):— 

Half-yearly (including double number), lis. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and suxpence per annum 
will be made. 
Tuk ENGineer is registered for transmission abroad. 

Advertisements connot Le quaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sirpence. The line averages 
eight words ; blocks ave charged the same rate for the space they fill. Ail 
single advertisements Jrom the country inust be accompanied by stamps in 
paument. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUE ENGINEER, 163, 
Strand, Loudon, W. C. 

















THE ENGINEER, 


FRIDAY, JANUARY 23, 1863. 











THE STRENGTH OF IRON BRIDGES. 

Ir 5 tons of cast iron were suspended vertically from a 
1-in. square wrought iron bar, the visible weight being a 
cube measuring 2ft. 1lin. on every side, one cannot say 
that one would feel altogether comfortable in remaining 
constantly under it. And yet while the factor of safety 
might be but little if any greater than that to which 
Damocles owed his preservation, it would, nevertheless, be 
reckoned ample by the most prudent engineer. The fear 
that the slender bar might give way, and that thus 
the great weight might fall, crushing whatever was beneath 
it, would subside as soon as the eye had become accustomed 
to this particular illustration of the ascertained strength 
of iron. We trust our lives, perhaps hourly, to floors, and 
under the super-imposed storeys of lofty buildings, where 
in many cases the margin for ge | is much less than in 
a wrought iron girder bridge, the lower chords of which 
are strained, when under their greatest load, to no more 
than 5 tons per square inch. Indeed, as the material of 


| iron with safety. 





which bridges are now commonly made is known to have 
an ultimate tensile strength of from 15 tons to 22 tons per 
square inch, while the superior qualities employed in 
suspension bridges bear from 22 tons to 27 tons, it is 
questionable whether a wrought iron bridge, on which the 
greatest load cannot produce a strain exceeding 5 tons 
per square inch, is not needlessly strong. A few 
years ago strains much greater than 5 tons per square 
inch of wrought iron were considered perfectly safe. 
The late Mr. Hodgkineon’s experiments went to show 
that compressive strains of 8 tons and tensile strains 
of upwards of 10 tons might be borne by wrought 
In the case of the celebrated Torksey 
bridge, Captain Simmons, the Government Inspector, 
having insisted that the iron should not be strained beyond 
5 tons per square inch under the greatest load, Mr. Fowler, 
who showed that he had actually kept within this limit, 
nevertheless stood out for 8 tons, und asserted that no good 
authority had even suggested that, under that strain, the 
chords of a plate iron bridge were not perfectly safe. In 
the case of the Conway bridge, Mr. Hodgkinson had 
shown that a total load of 1,039 tons on each tube, includ- 
ing the weight of the tube itself, would cause a compres- 
sive strain of 8 tons and a tensile strain of 10°388 tons per 
square inch, and he observed that this load “seems to be 
“the greatest that the tube ought to be made to bear.” 
A total load of 1,558 tons would, in the same way, cause 
a compressive strain of 12 tons and a tensile strain of 15°57 
tons per square inch of the iron, and if the weight were 
gradually laid on, and if there were no vibration in 
the tube and no weakening at the rivetted joints, 
even this great strain, Mr. Hodgkinson observed, 
“might probably be borne without absolutely destroying 
‘‘ the utility of the material.” Indeed, as for the ultimate 
endurance of iron, Mr. Fairbairn,in a letter to the Iron 
Commission, said that, from a long series of experiments he 
inferred “ that a beam or bar of iron, when loaded to within 
“one twentieth} of its breaking weight, would, after a 
“ given time, when the whole of the molecules had arranged 
“ themselves in their new position, continue, in the absence 
“ of any disturbing cause, to carry the load ad infinitum.” 
Mr. Fairbairn recommended further experiments upon this 
point, and it is much to be regretted that the Iron Com- 
mission did not undertake them. No one, of course, would 
think of working up to nineteen-twentieths, or even to one- 
half of the ultimate strength of iron, but if, for instance, we 
can know that we are safe when working up to two-fifths 
of the ultimate strength, we may dispense with more than 
one half of the iron required when we work up to but one- 
fifth of its strength. 

The evidence given, fourteen years ago, before the Iron 
Commission, applied almost wholly to cast iron, the varia- 
tion in strength of which is generally much greater than 
that of wrought iron, while also cast iron gives but little 
previous warning of prone | failure. Mr. Rastrick 
thought the greatest load should not exceed one-sixth of 
the ultimate breaking strain. Mr. Hawkshaw preferred a 
ratio of one-seventh for spans up to 40ft., and say one- 
fifth for larger spans, which are generally constructed 
with greater care. Mr. Stephenson, Mr. J. Cubitt, and 
Mr. Peter Barlow also considered a ratio of one-sixth as 
proper. On the other hand, Mr. (now Sir Charles) Fox, 
and Mr. William Barlow, considered a ratio of one-fourth 
sufficient. Mr. Fairbairn and Mr. Locke were satisfied 
with from one-third to one-fourth, although such a con- 
struction might be placed upon Mr. Locke’s answer as to 
show that he considered the greatest absolute strain on a 
cast iron girder might come up to one half its breaking 
weight. Mr. Grissell. and Mr. Thomas Cubitt considered 
that a breaking strength three times in excess of the 
greatest load was ample, while Mr. Brunel thought from 
two and a half to three times the greatest load sufficient. 
Mr. Brunel observed, however, that his “ greatest load” 
was purposely taken as very great, while his calculation of 
the breaking strength would give rather under than over 
the true result. Mr. Brunel did not think it prudent to 
test girders to much above their maximum load in practice, 
but most of the other witnesses were in favour of testing 
up to double the load. The “ greatest load” for railway 
bridges was generally taken as from z7 ton to 1 ton per 
lineal foot for each line of rails. 

Nowhere, we believe, in the whole evidence on this point 
did the witnesses state whether their estimate of greatest 
load included the weight of the bridge or girder itself, and 
the Commissioners, in their report, while recommending a 
ratio of breaking strength to greatest load as 6 to 1, did 
not state specifically whether the weight of the structure 
was to be included in the load, nor did they deal with the 
strength of, or proper tests for, wrought iron bridges. 
One would suppose that, as a matter of course, the weight 
of the bridge was always to be reckoned as part of the 
load, but it is the fact that Mr. Fairbairn and some others 
do not take this view. Thus Mr. Fairbairn not long ago 
sought to impress upon an inspecting officer of the Board 
of ‘Trade the conviction that a bridge of 230ft. span was 
abundantly strong when it supported its own weight and 
six times the greatest rolling load. The actual strain on 
the iron of the lower chords, for a double line of rails, was 
nevertheless over 10 tons per square inch of the solid or 
unpunched plate, the original breaking strength of which 
would not much exceed 20 tons per square inch. Now, 
we do not refer to this for the purpose of discrediting Mr. 
Fairbairn’s practice, for although the inspecting officer 
would not pass his bridge, but insisted upon its being 
strengthened, it by no means follows that a maximum 
tensile strain of 5 tons per square inch was the most the 
lower chords could bear with absolute safety. The limit 
of load, or the proportion of maximum working strain to 
the ultimate breaking weight, is the very thing at issue, 
for it has never been determined, and 1s only regulated 
arbitrarily by the Board of Trade and by engineers. At 
present some of our leading engineers appear disposed both 
to under estimate the strength of bridges and to over esti- 
mate the greatest load which may be brought upon them. 
These extremes have been adopted by Mr. Edwin Clark 
and Mr. Hawkshaw in respect of Chelsea Bridge. 
Although the chains have in all probability a breaking 





strength of at least 24 tons per square inch, and 
although they have actually been tested to 134 tons, 
without permanent elongation, Messrs. Hawkshaw and 
Clark lay down the dictum that they can only safely bear 
o tons per square inch, and, as the same engineers assume, 
as the load corresponding to this strain, a dense and most 
improbable crowd of the heaviest men upon the whole 
platform of the bridge, the real ordinary working strain is 
not to exceed 4 tons at most. ‘This, we have no hesitation 
in saying, in opposition to the eminent engineers in 
question, is simply throwing away good iron. In order to 
keep within a strain of 5 tons per square inch, with the 
extraordinary load estimated by Mr. Clark, the present 
chains would require to be nearly doubled in strength, 
and this most unprofessional and needless alteration is, we 
believe, being actually carried out under Mr. Clark’s own 
directions, At present the chains are four in number, 
formed of seven and eight links each, of Sin. by lin. iron, 
the dimensions being a very little larger than we have given. 
The central span is 348ft. wide and the angle of the chains, 
with the vertical at the point of suspension, is 71 deg. 
36 min. The chains weigh, over the main span, 160 tons, and 
the roadway 475 tons, the total weight causing a strain of 
1,006 tons on the chains, or nearly 44 tons per square inch. 
With a load of 50 1b. per square foot of the whole available 
width of platform (this being a greater weight than that 
of troops closely formed), the total strain on the chains 
would be about 64 tons per square inch, and if we take Mr. 
Clark’s estimate of the load, or 80 lb. per square foot, the 
strain would be almost exactly 8 tons per square inch. The 
load under the ordinary tratlic of the bridge varies from 4! 
tons to 54 or 6 tons per square inch on the chains, and 
even 6} tons would be the strain due to an extraordinary 
load. ‘The estimate of 8 tons would be that due to a most 
improbable load. But as Messrs. Clark and Hawkshaw 
have given their opinion that this most improbable load 
should cause no more than 5 tons strain per square inch of 
section of the chains, and as this opinion is now being acted 
upon, we shall, we suppose, have the chains strengthened 
from 224 square inches of cross section to 425 square 
inches. ‘This will increase the weight of the chains from 
160 tons to 500 tons between the main towers, thus 
giving a total strain, from the chains and roadway, of 
1,228 tons, or 2°89 tons per square inch, taking, of course, 
Mr, Clark’s own measurements, which are those, we must 
suppose, upon which he will act in strengthening the 
bridge. His load of 801b. per square foot will cause an 
additional strain of 2-11 tons per square inch of 425 square 
inches of cable, thus making a total strain of 5 tons. But 
as a strain of even 40 1b. per foot would be that arising 
from traffic more than ordinarily heavy, the working strain 
on the cables is to be but 4 tons per square inch, notwith- 
standing that their breaking strength is at least six times 
that amount, and notwithstanding that they have actually 
been tested without injury to 33 times that amount. 

Now, putting common sense before Mr. Clark’s dictum, 
the chains would be perfectly safe under a constant strain 
of 7 tons per square inch, and an occasional strain of even 
12 tons, corresponding to a load of more than 150 Ib. on 
every square foot of the platform of the bridge. Mr. Clark 
knews this as well as we do. Had he, before reporting 
against the bridge, removed one of the links and broken 
it, he would probably haye found it to have an even 
greater strength than 24 tons per square inch. Mr. 
Hairbairn found that a model plate girder sustained a 
load nearly equal to one-half of its breaking strain 
repeatedly applied 5,175 times. Here the strain was 
10 tons per square inch, although the strength of the plates 
could not have been more than four-fifths that of the 
chains of Chelsea suspension bridge. With a strain equal 
to one-third of the breaking weight, corresponding to at 
least 8 tons per square inch in the case of Chelsea bridge, 
the load was applied and removed several million times 
without injury, 

We protest against the course which Messrs. Hawkshaw 
and Clark have taken with reference to this matter. ‘The 
profession and the public have an interest in carrying this 
protest into practical effect. If the limit of strength now 
sought to be imposed be adopted, no matter how excellent 
the material of a bridge, we shall have nearly arrived at 
the point where that material has little more to do than to 
support itself. 


ENGINEERS’ TOOLS, 


THE mechanical features of the slide lathe have not been 
greatly modified since the introduction of the slide rest, 
but the workmanship of the lathe, as of all other engi- 
neers’ tools, has been vastly improved. Structurally, also, 
these machines have been greatly strengthened. A much 
greater weight of metal has been given in the frames, and 
these, by being cast hollow, and in fewer parts, have been 
greatly stiffened, so that heavy cuts may be taken while 
working to a practically true and smooth surface. We 
believe a cut din. deep, reducing the diameter Sin., has 
been made by a very heavy lathe working on a ,';th inch 
feed. With a moderate feed, a speed of from Sft. to 12ft. 
per minute for cast iron, and of from 12ft. to 16ft. per 
minute for wrought iron, are perhaps the average in turn- 
ing, although, with plenty of soap and water running on 
the tool, wrought iron may be well turned at from 20it. to 
25ft. per minute. With the allowance of greater weight 
and strength of parts, slide lathes have also been greatly 
improved by the adoption of scraped instead of ground 
wearing surfaces, steel instead of wrought iron spindles, 
long gun metal bearings (of which the cone bearings are 
very good), accurately cast instead of cut gearing, truly 
turned and bored cone pulleys, the clamp or lock rest 
instead of that held down by weights, and in other 
ways, partly by improved mechanical arrangements, but 
more generally by greater accuracy of construction. Where 
two objects at some distance apart require turning to the 
same diameter, like a pair of railway wheels fastened to 
their axle, the double Goodstek lathe is in good repute, 
and for shafting and other continuous cylindrical work, 
two or three tools following each other on the first, inter- 
mediate and finishing cuts serve a good purpose. Care has, 
of course, to be taken where three tools are used not to 
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heat the shaft too much in turning, else its expansion, if 
confined by the centres, will cause springing with perma- 
nent bending. Whitworth’s duplex lathes are but little 
used, and unless while one tool takes a face cut the other 
is working on a side cut, they are likely to lead to the 
work being untruly turned whenever one tool happens to 
be blunter than the other, inasmuch as the work will then 
be forced against the sharper tool. The Lancashire 
spinning roll turners, who are celebrated for the rapidity 
with which they get through their work, use a roughing 
tool on the front side and a finishing tool, a little behind 
the first, on the top of the roll. Mr. Whitworth’s duplex 
system is sometimes carried out with four cutting tools in 
turning card cylinders, two tools working from the middle 
towards the respective ends of the cylinder being used in 
front, and two tools working from the ends towards the 
middle being applied at the back. 

The planing machine, since its first introduction by that 
veteran engineer, Mr. Richard Roberts, in 1817, has hardly 
received more modification than the slide lathe. Mr. 
Roberts’ original planing machine (which lately was, and 
perhaps still is, at work at Robert Chidlaw’s, Great Bridge- 
water-street, Manchester), had a chain motion, and Mr. 
Roberts assures us that he still prefers the chain to either 
the screw or rack. ‘The screw, as applied by Mr. Whit- 
worth, was an expensive affair, and its working was 
attended with considerable friction. No other tool makers, 
we believe, now use it, the rack being every way prefer- 
able. Mr. Whitworth’s reversing, or “Jim Crow” tool 
head, was another feature against which something might 
be said. It would not plane down into deep grooves, it 
would not work close up to a stop or shoulder, and it was 
rather lacking in strength on the return cut. Mr. Whit- 
worth also adopted the ridge V’s (as still used by Messrs. 
Fox, of Derby), until his customers at length actually 
refused to have them when he resorted to the hollow V’s em- 
ployed by nearly all other makers. In mechanical arrange- 
ment the planing machine owes little, if anything, that is 
useful to Mr. Whitworth, but, on the other hand, where he 
was not entirely successful as a designer he was eminently 
so as a maker, or, if we may employ the term which best 
expresses our meaning, as a workman. He introduced into 
the planing machine a degree of structural accuracy and 
mechanical finish which have not probably been excelled, 
although so well has the example of good workmanship 
been followed that practically the same quality of work is 
now produced by a dozen or more large teol makers in 
various parts of the kingdom. 

Very long planing machines were once in favour, and, 
for very long work, ave of course necessary. But there is 
not often occasion to plane a piece of metal over 20ft. or 
25ft. long, while if a machine with a 50ft. table be employed 
on such lengths the friction is most disproportionate to the 
result. The essential points of a good planing machine 
are now so well understood and so generally regarded by 
respectable makers that we need hardly recapitulate them, 
There is one point, however, in which an improvement 
might be made. ‘The tool should not be suffered to drag on 
the work while the table is running back, but should be 
firmly held clear of the object being planed. A very 
simple application of a wedge on the back of the tool 
head will effect this. We may observe that, in America, 
every planing machine is fitted with this arrangement for 
raising the point of the tool clear of the work on the 
return motion, and a somewhat higher working speed is 
successfully maintained in consequence. Broad V’s are 
desirable on planing machines, and if cach have a width 
equal to one-eighth of the whole clear width between the 
side posts, so much the better. We know a planing 
machine 10ft. wide between the posts, each V being 1din. 
wide, ‘The tool is an excellent one for work. ‘The angle 
of such broad V’s should be 120 deg., or 30 deg. from the 
horizontal on each side. ‘The feed screws about planing 
machines should always have the threads turned off for a 
short distance near the ends of the screw, to prevent the 
tool heads being carried too far and broken when the feed 
is accidentally neglected. Every owner of a planing 
machine should, moreover, make it a point to turn the 
table, end for end, once every six months or once a year, 
where the construction of the machine will admit of it. 
Otherwise the wear is not likely to be uniform. Without 
at present exceeding our disposable space by entering upon 
the consideration of drilling, slotting, screw cutting, 
shaping, milling, and various other machines, we may 
record our conviction that, ultimately, mechanical engi- 
neers will find they have fallen into a fashion as useless, if 
not as ridiculous, as that of crinoline—to wit : that of over 
finishing their work. We turn, and plane, and polish 
where nothing of the sort is required. The shafting of a 
mill is none the better for being polished, and to a true 
mechanical eye such polish is as frivolous as if it were 
expended on the iron columns supporting the floors, or 
upon the lamp posts in the street. Engineers expend a 
vast amount of needless finish upon cross heads, connecting 
rods, crank shafts, &c., whereas it would be exactly as 
consistent to plane and polish the plates of the boilers, or 
the cast iron framing of the engine. We have cultivated 
a false mechanical taste in these matters. It has been found 
that Dent’s clocks, including that in the Westminster clock 
tower, are just as good as if their frames were finished and 
all their shafts, spindles, and gears polished. Our present 
system of polishing is inconsistent. We brightly finish an 
axle while we mercly paint the wheel keyed upou it. We 
polish the parts of a parallel motion while we leave a 
steam cylinder black and rough, notwithstanding that, in 
order to check the radiation of heat, it ought to be, if not 
jacketted, as smooth and bright as a mirror. We shall one 
day have some great mechanical reformer who will teach 
us that polished metallic surfaces are not merely wasteful 
but tawdry, and that, except where two surfaces are to 
wear upon each other, even a turned or planed exterior is 
improved by painting. 





New Susanne Capie.—It is announced that a submarine cable 
has just been successfully laid by Messrs. Glass, Elliot, and Co., 
between the port of Cagliari, in the Island of Sardinia, and Trapani, 
in Sicily, a length of 200 miles. 
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2422. Joun Henry Jounson, Lincoln’s-inn-fields, London, “* Improvements 
in the manufacture of braid, and in machinery or apparatus employed 
therein.” — A communication from Thomas James Sloan, Paris.— 
Petition recorded 1st September, 1862. 

2581. BENNETT Hotcukiss, New Haven, Connecticut, U.S.,‘** Atmospheric 
trip hammers.”—Petition recorded 20th September, 1862. 

2804. HeNkY WiCKENS, Tokenhouse-yard, Bank, London, ‘“‘ Improvements 
in machinery for making nails.”—Partly a communication from William 
Wickersham, Boston, Suffolk, Massachusetts, U.S.—Petition recorded 17th 
Octob: 7, 1862. 

2959. WiLuiaM Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus for drying grain and other substances,”--A communication 
from Peter Clopper Schuyler, New York, U.S.—Petition recorded lat 
November, 1862. 

3027. JEAN Baptiste Savorne, St. Pierre, near Calais, France, ‘A kitchen 
range adapted for cooking, warming the apartments, and generating gas 
for the use of private families, hotels, or gentlemen’s country seats.” — 
Petition recorded 10th November, 1862. 

3203. Tuomas Evans, Cross-street, Abergavenny, Monmouthshire, “‘ Im- 
provements in coverings for the leg and thigh known as antigrophilos,” 
— Petition recorded 20th November, 1862. F 

3291. Joun Hitiiar, Balsall Heath, Worcestershire, “ Improvements in 
ventilating, and in the exclusion of dust or draught, insects, or other 
animals from apartments, carriages, or other confined spaces.” —Petition 
recorded &th December, 1862. 

3312. ASTLEY PastoN Price, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture or production of blue colours.”—A communication 
from Augustus Kisenlohr, Heidelberg, Baden. 

3313. Davip CuaLmeRs, Dundee, Forfarshire, N.B., ‘‘ Improvements in the 
preparation or manufacture of textile materials, and in the machinery or 
apparatus used therein.”—Pelitions recorded 10th December, 1862. - 

3374. THOMAS CRITCHLEY BarRacLouGH, Manchester, ** Improvements in 
machinery for spinning, twisting, and rolling tobacco.”—A communica- 
tion from Ernst Preui, Hanover.—Petilion recorded 17th December, 1862. 

3411. FrepeRIcK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, 
Middlesex, ** Improvements in transmitting and receiving communica- 
tions by means of electricity.” Petition recorded 22nd December, 1562. 

3421. CHARLES Pieper, Alma-place, West Gortun, near Manchester, ** A 
new improved governor for steam engines, turbines, water wheels, and 
other machinery with valvular arrangements, to regulate the speedof the 
same.” 

342+. Joseru WuirLky and Joun Watson Burton, Leeds, Yorkshire, 
‘*Improvements in the construction of the permanent way of railways, 
which improvements are also applicable to railway wheels.””—Petitions 
recorded zird December, 1862. 

8431, SAMUEL HASLAM and ALFRED Eatouen, Bolton, Lancashire, ** Im- 
provements in machinery or apparatus for preparing cotton or other 
tibrous materials to be spun.” 

3433. Joun Broappent, Manchester, and Joseri Ropixson, Latchford, 
Warrington, Cheshire, ‘‘ Improvements in machinery for opening and 
cleaning cotton and other fibrous materials.” 

3435, ALFRED Pierre Troncuon, South-street, Finsbury, London, ‘* Some 
improvements in the construction of fire-arms.” 

3437. WILLIAM CHARLES GALLOWAY, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in pianofortes.” 

3438. WILLIAM HENDERSON, St. Rollox, Glasgow, Lanarkshire, N.B., 
“Improvements in obtaining iron and steel from certain ores and 
residual products.” 

$439. WiLLiamM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
meansof app|ying heat to the feet in boots, shoes, and otherwise, part of 
which improvements is applicable to other heating purposes.”— A commu- 
nication from Jean Marie Bibet, Emile Léger, and Antoine Faury, 
Boulevart St. Martin, Paris. 

3441. JouN FAtRLess, Forth Banks, Neweastle-upon-Tyne, Northumber- 
land, ** Improvements in apparatus or machinery for milking cows.” 

3443, EBENEZER STEVENS, Cheapside, London, ‘* Improvements in machi- 
nery for preparing dough and paste suitable for making bread, biscuits, 
pastry, cakes, and similar articles,” 

3445, James Lonp and WILLIAM Lorp, Rose-hill Ironworks, Bolton, Lanca- 
shire, ‘** Improvements in machinery for fluting rollers, used for prepar- 
ing, spinning, and doubling fibrous materials.” 

sex, “* Improved machinery for 










and applying motive power 

ROBERT KNOX, Swinton-street, Gray's-inn-road, London, ‘* Improve- 

ments in the manufacture of metallic pens.”—Petitions vecorded 24th 

Dicember, User. 

Wittiam CLARK, Chancery-lane, London, ‘‘Improvements in fire- 

arms.”—A communication from Philippe Antoine Mathieu and Jules 

Félix Gévelot, Boulevart St. Martin, Paris, 

3453. CROMWeLL FLEETWOOD VARLEY, Fortess-terrace, London, “ Im- 
provements in electr.c telegraphs,.”—Petitions recorded 26th December, 
Is62. 

3457. MARIE FRANCOIS ALEXANDRE CourToIs, Paris, “‘ Improvements in wax 
or other candles and torches,” 

3459. James Peraix, Rochdale, Lancashire, “ Improvements in slide valves 
for steam engines.”— Petitions recorded 27th lsé2. 

Si6l, Joun Groner Tayior, Paris, ** Improvements in dress fastenings, and 
in the ornamenting thereof.” 

3463. Josrru HabLey RippELL, Cheapside, London, “ Improvements in 
stoves.” 

3465, FREDERICK TOLHAUSEN, Faubourg Montmartre, Paris, “The use of 
petroleum or coal oil as fuel, and also for the machinery and apparatus to 
be employed for this purpose.”—A communication from Edward John 
Biddle, Faubourg Montmartre, Paris. 

3467, CHAKLES EpMUND Witsox, Monkwell-street, London, “ Improvements 
in articles of wearing apparel for the neck.”—Petitions recorded 29th 
December, 1862. 

3470. JouNn JouNsTON, Pinstone-street, Sheffield, Yorkshire, ‘* An improved 
surface refrigerator.” 

3471. JAMES Konson, jun., South Shields, Durham, “Improvements in 
ornamental fittings for domestic stove grates.” 

3473. HENRI ADRIEN BONDEVILLE, Rue du Mont Thabor, Paris, ‘ Improve- 
ments in the manufacture of saddles.”—A communication from Laurent 
Cogent, Rue Lafayette, Paris. 

3474. FREDERICK BONAPARTE ANDERSON, Birmingham, “ Improvements in 
watches and other time-keepers.” 

4475. WILLIAM Bowser and Howarp Bowser, Glasgow, Lanarkshire, N.B., 
“Improvements in coating or protecting iron or steel with another 
metal.” 

3477. Joun Epwarp Carter, Brownlow-mews, Gray’s-inn-lane, London, 
“Improvements in chimney tops.” 

3480. CHARLES BrsLAy, Rue Menilmontant, Paris, ‘‘ Improvements in 
steam engines.”"— Petitions recorded 30th December, 1862. 

3482. WILLIAM Bringes ADAMS, Holly Mount, Hampstead, Middlesex, ‘* Im- 
provements in railways and tramways.” 

3454. JAMES SUTCLIFFE SMITH and Jostrn HARDMAN, Britannia, near Bacup, 
Lancaster, ** Certain improvements in power looms for weaving.” 

3486. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in the 

arrangement of the parts of railway trains,and in the application of 

power for their propulsion."—A communication from Jean Jacques 

Meyer and Adolphe Meyer, Boulevart St. Martin, Paris.—Petitions 

recorded 3ist December, 1862. 

MATTHIAS Epwakp Bowra, Upper Norwood, Surrey, and ARTHUR 
Epwakb Francis, Tokenhouse-yard, London, ‘‘ Improvements in the 
manufacture of elastic fabrics."—Petition recorded lat January, 1862. 

12. WILLIAM ALFRED Distin, Tavistock-row, Covent-garden, London, ** Im- 
provements in pipes for smoking tobacco or other herbaceous com- 
pounds.” 

14. CHARLES EyLAND, Walsa'l, Staffordshire, “An improvement er im- 
provements in the manufacture of buckies.” 

16, ABRAHAM Bamrorp, Belle Flat-street, Richard-street, Ricnakp BLom- 
LEY, Taylor-street, Whitworth-road, Kosexrt TayLor, Manchester-road, 
and JAMES Lett, Water-street, Rochdale, “ Improvements in looms for 
weaving.” 

18, WILLIAM HENRY Muntz, Milibrook, Hampshire, ‘‘ An improved method 
of attaching sheathing to iron or other vessels.” 

20. Joserii Emerson Dowson, Dowgate-hill, Thames-street, London, ‘* Im- 
provements in the manufacture of wrought metal piles, columns, and 
shafts.” 

22. ALFRED SonreR Boitoy, Birmingham, ‘‘ Improvements in the manufac- 
ture of wire.”—Petitions recorded 2nd January, 1863. 

24. Epwin SKULL and Epwin Mratixe, High Wycombe, Buckinghamshire, 
“ Improvements in chairs and other seats or apparatus for sitting or 
reclining on, Which improvements are also applicable to tables.” 

26. STEPHEN Wire, Suffolk-grove, Southwark, Surrey, “ Improvements 
in the method of and apparatus for purifying, bleaching, and refining 
oils and oily and fatty matters,’’ 

30, WiLtiAM Epwarp Newton, Chancery-lane, London, “‘ An improved 
method of firing or discharging cannon and other fire-arms, a part of 
which invention is applicable generally to the firing of charges of 
yowder.”"—A communication from George Washingtcn Beardslee and 
*rederick Edwards Beardslee, College Point, New York, U.S.—Petitions 
recorded 8rd January, 1863. 

32, HENRY YaTEs, Birmingham, “ Improvements in machinery used in 
the manufacture of shovels and spades, and for raising and shaping 
metals for other purposes.” 

34. JouN Howard and Joun BuLioven, Accrington, Lancashire, “ Im- 
provements in warping or ing machines.” 
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36. ANTOINE Monnet, Rue de la Platitre, Lyon (Rhone), France, “ Im- 
provements in twisting and throwing silk and other fibres.” 

38. HUMPHREY CHAMBERLAIN, Langley Fawley, Hampshire, “Imp 

ments in generating and condensing steam and evaporating liquids, and 

= the apparatus employed therein.”—Petitions recorded Sth January, 





863. 
42. CHaRLes Tiot Jupkins, Ludgate-street, London, ‘‘ New alloys.” — 
A | samen from Moses Gerrish Farmer, Salem, Massachusetts, 


U.S. 

48. EpwarD VINCENT GARDNER, Berners-street, London, ‘* Improvements 
in the treatment of petroleum and mineral oils, and in apparatus 
employed therein.”’ 

52. Joun Huxry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
rocket torpedos, and in the apparatus for directing the flight of the same 
under water.”—A communication from Rufus Waples and Pascal Plant, 
Washingtov, Columbia, U.S.—Petitions recorded 6th January, 1863. 

58. WiLLiaAM CLARK, Chancery-lane, London, ‘‘ Improved media for adver- 
tising.” — A communication from Antoine Masson, Boulevart St. 
Martin, Paris. 

60. Groree AveuUstus Huppart, Brynkir, Carnarvonshire, ‘‘ Improve- 
ments in buttons.” 

62. GzorGe Dow.kr, Birmingham, “ Improvements in the manufacture of 
match boxes.”—Petitions recorded 7th January, 1863. 

68. ALEXANDER GuILp, Dundee, “Improved machinery for breaking and 
cleaning flax, hemp, and other fibre-yielding plants."—A communication 
from Ge!ston Sanford and James Edward Mallory, New York, U.S. 
— Petition recorded 8th January, 1863. 








Inventicn Protected for Six Months by the Deposit of a Complete 
Specification. 


67. Liveras Hut, Massachusetts, U.S., * Improvements in the treatment 
of ground caoutcheuc, and for the purpose of rendering it elastic or 
improving its elasticity, as well as imparting to such caoutchouc other 
useful properties.” —Deposited and reccrded 8th January, 1863. 





Patents on which the Stamp Duty of £50 has been Paid. 

100. MARC ANTOINE FRANCOIS MENNONS, Rue de 1’Echiquier, Paris.—A 
communication.— Dated 14th January, 1860. 

116. SaMUEL FEKARNLEY, Rochdale, Lancashire —Dated 17th January, 1860. 

12. ALEXANDER CuaPLin, Glasgow, Lanarkshire, N.B. — Dated 18th 
January, 1860. 

7. E JONES BARKER and Tomas Barker, Chiltington Ironworks, 
Wolverhampton, Staffordshire.— A communication.—Dated 18th January, 
1860. 

147, George HALLEN CorTaM and Henry Ricuarpd CoTTaM, St. Pancras 
Ironworks, Old St. Pancras-road, London.—Dated 20th January, 1860. 
120, Joun FREDERICK SPENCER, Adelaide-place, London Bridge.—Dated 17th 

January, 1860, 

130, WILLIAM WaTSON HEWITSON and BENJAMIN WALKER, Leeds.—Dated 
ls8th January, 1860. 

149. FERDINAND JEAN JOUBERT DE LA FERTE, Porchester-terrace, London. 
—Partly a communication.— Dated 20th January, 1860. 

299. GEORGE ARTHUR BIDDELL, Ipswich.— Dated 4th February, 1860. 








Patents on which the Stamp Duty of £100 has been paid. 
162. Prerr® Lewis Tizr¥rE-Lacroix, Metz, France.—Dated 22nd January, 
856. 


120. Joun FOWLER, jun., Bristol.—Dated 16th January, 1856. 
122, Henry &. WorTuincton, New York, U.S.—Dated 16th January, 1856. 





Notices to Proceed, 


2480. FrasEk SELBY, Surbiton, Surrey, ‘‘ Improvements in traction engines, 
and in valves for traction engines where compound engines are used, 
which latter improvements are applicable to compound engines gene- 


2482. Josrrpn WALKER, Norwich, **‘ Improvements in the manufacture of oil 
presses.” 

2403. ‘'HEODOR FLEITMANN, Iserlohn, Prussia, ‘‘Improvements in the 
mauufacture of copper from copper ores.”—Petitions recorded 9th Septem- 
ber, 1862. 

2490, ANDREW Barciay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
traction engines, and in apparatus for indicating the pressure of steam.” 
— Petition recorded 10th September, 1862 

2495. WiLLiaAM AvGaustUs Munn, Throwley House, Faversham, Kent, 
** An improved apparatus for capping, loading, and closing cartridges for 
breech-loading fire-arms.” 

2496. THOMAS STE&L, Bradford, Yorkshire, “ Improvements in treating 
soap-suds or Other saponaceous or oily matters.” 

2503. Louis CONSTANT 1: OYAU, South-street, Fi:.sbury, London, “ An im- 
proved portable apparatus for marking time.” 

2504. Joun THOMSON, Seafield Works, Dundee, Forfarshire, N.B., “‘ Improve- 
ments in the treatment of vegetable fibres, with a view to their manufac- 
ture into textile fabrics.” 

2505. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B.,‘* Improvements in 
locomotive, boring, and winding engines,’ 

2508. PeTeR Ward, Clouds-hill Villas, St, George’s, Bristol, ** Improve- 
ments in the manufacture of a double sulphide ot calcium and sodium.”— 
Petitions recorded 1ith September, 1562. 

2511. AMBROSE EDMUND HEATH UUCKLEY BuTLER, Kirkstall Forge Company, 
Leeds, Yorkshire, ** Improvements in machinery for straightening and 
polishing cylindrical bars of iron and other metals.” 

2519. HeNky Hieeins, Salford, Luncashire, ‘‘ Improvements in machinery 
or apparatus for opening, cleansing, or carding cotton and other fibrous 
materials.’ —Petitions recorded 12th September, 1862 

2522. Henry JAMES Lewis, Birmingham, “ improvements in engines to be 
worked by means of water.” 

2525. THomAs WILLIAM Cowan, Kent Ironworks, Greenwich, ‘* Improve- 
ments in the construction of portable or fixed pumps.”—Petitions recorded 
13th September, 1862. 

2529. Epwarp GrorGk Cuant, London, “ Improvements in self-binding 
portfolios or holders tor newspapers, music, documents, letters, and other 
papers, or for woven or other fabrics or articles which it may be desired 
to bind or hold together.” 

2, Epwakb BaLMrortu, Albion Miil, Batley, Yorkshire, “ Improve- 
ments in machinery employed in finishing textile fabrics, commonly 
called raising gigs.” 

2533. WitLiamM LirTeLL Tizarp, Mark-lane, London, ‘‘ Improvements in the 
construction of ships, vessels, cupolas, and forts, aud in apparatus em- 
ployed therein.” —Petiions recorded lth September, 1862. 

2541. STEPHEN FLEXEN, Brazier’s-buildings, Farringdon-street, London, 
* Improvements in apparatus for ventilating railway and other carriages.” 

2543. RicHARD MORELAND, jun., Old-street, St. Luke’s, London, ‘* Im- 
provements in machinery for preparing and cutting hops.”— Petitions 
recorded 16th September, 1862 

2556. Lupwie Monb, Sydney-street, Brompton, Middlesex, ‘‘ An improved 
method of obtaining hypo-nitric acid and nitric acid from nitrate of 
soda.” 

2562. Joun WyMEN Wooprorp, Sutherland-street, Walworth, Surrey, 
** Improvements in machinery and apparatus used for driving and draw- 
ing piles, also for raising soil, and also in shoes and hoops for piles.” 
—Petitions recorded 18th September, 1s62. 

2563. Tuomas Warts, Carisbrooke, Isle of Wight, “ Improvements in com- 
bined thrashing machines.” —Petition recorded 19th September, 1862, 

2581. Bennet? Horcukiss, New Haven, Connecticut, U.S., “ Atmospheric 
trip hammers.”—Pelition recorded 20th September, 1862. 

2593. Tuomas KNow.ks, JAMES HovGnton, WILLIAM KNOWLES, and 
WiLLiAM Hoventox, Gomersal, Yorkshire, * improvements in looms for 
weaving.” 

2507. RicHArD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in lighting apparatus.”—A communication from Felix Lucas, Nice, 
France.”— Petitions recorded 22rd September, 1262. 

2604. RicHARD ARCHIBALD Brooman, Fleet-street, London, “ An improved 
composition for painting.”— A ‘communication from Paul Caubet, Paris. 
—Prtition recorded 24th Sey tember, 1562. 

2637. Jounxn Brown, Middleton, Lancashire, “ Certain improvements in 
carding engines employed for carding cotton and other fibrous sub- 
stances.” 

2645. Henry Eis, Bangor, North Wales, “Improvements in the ma- 
nufacture of compounds of silica, and in the application of certain 
compounds of silica to mineralise woven fabrics, paper, and paper pulp, 
to harden and preserve stone and cement, in the production of artificial 
stone and paint, and in the production and glazing of porcelain and such 
like manufactures. ’—Petitions recorded 29th September, 1862. 

2702. CHARLES CuINNOCK, Queen’s-road West, Regent's Park, London, 
* Improvements in the construction of axle-boxes,”—Petition recorded 
6th October. 1862. 

2775. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in sewing machines.”— A communication from David Wood Great 
Humphrey, Chelsea, Suffolk, Massachusetts, U.S. — Petition recorded 
14th October, 1862. 

297. Joun Henny Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in hanging, arranging, and operating ordnance.”—A communication from 
John Ridgway, Boston, Suffolk, Massachusetts, U.S.—Petition recorded 
4th November, 1262. 

3203. Tuomas Evans, Cross-street, Abergavenny, Monmouthshire, ‘* Im- 
provements in coverings for the leg and thigh, known as antigrophilos.’’ 
—Petition recorded 29th November, 1362. = 

3336. Jamas Woop Baker, Bury, L hire, “‘ Imp ts in machinery 
orapparatus for spinning cotton and other fibrous materials.”—Pdition 
recorded 13th December, 1862. 
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478. Westiey Ricuarps, Birmingham, “ Improvements in cannon and 
other fire-arms, and in apparatus connected therewith.” —Petition recorded 
30th December, 1862. 

3484. James Sutcuirre SmitH and Joseru HArpMANN, Britannia, near 
Bacup, Lancastire, ‘‘ Certain improvements in power looms for weaving.” 
—Petition recorded 31st December, 1862. ; 

8. James Jonrs, Rhodes, near Middleton, Lancashire, ‘‘ Improvements in 
—s or stiffening textile fabrics.”—Petition recorded 1st January, 

$63. 





24. Epwin Skvuit and Epwin Meauine, High Wycombe, Buckinghamshire, 
“Improvements in chairs and other seats or apparatus for sitting or 
reclining on, which improvements are also applicable to tables. 

30. Wittiam Epwarp Newron, Chancery-lane, London, “ An improved 
method of firing or discharging cannon and other fire-arms, a part of 
which invention is appl 








ble generally to the firing of charges of 
powder.”—A communication from George Washington Beardslee and 
Frederick Edwards Beardslee, College Point, New York, U.S.—Petitions 
recorded 3rd January, 1863. 

68, ALEXANDER GuiLp, Dundee, Forfarshire, N.B., ‘‘ Improved machinery 
for breaking and cleaning flax, hemp, and other fibre-yielding plants.”— 
A communication from Gelston Sanford and James Edward Mallory, New 
York, U.S.—Petition recorded 8th January, 1863. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published curing the Week encing 
17th January, 18€3. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny}. Sums ex- 
ceeding 5s. must be remitted by Post-oflice Order, made able at the 
post-office, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent- 
office. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made Jrom Abstracts prepared expressly for 
TuE ENGINERR, «t the ofice of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 

Including Fired Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boi Fittings, §¢. 

1786. A. CRESTADORA, Great Ormond-strect, Queen-square, London, “ Obtain- 











ing and applying motive power srom rareied air and from acriyormfluuds, 
—Dated 17th June, 162. 

According to this invention the patentee obtains motive power from rare- 
fied air and from aeriform fluids by taking advantage of the two vital 
functions which are essential to the existence of combustion—the inhaling 
function and the exhaling function. As te the first, the improvement is 
based upon the chemical fact that the supply of a certain quantity of atmo- 
spheric air is necessary to effect and to carry on combustion ; he therefore 
utilises the atmospheric pressure consequent on the partial vacuum which 
is formed by what may be called the air-sucking property by applying such 
pressure to the purpose of driving machinery, or of performing such other 
work as may be performed by the motive power thus obtained, As to the 
other vital function of fire—the exhaling action which is exerted through 
the chimney —he utilises it by transierring to the chimney shaft the 
apparatus and arrangements (described iu the specification) applied to the 
pipe which leads to the ash pit. 

1805. A. Howat, Ferinworth, near Bolton-le-Moors, Lancashire, “ Water 
gauges and blow-off taps for steam boilers, dec.” —LDated 19th June, 1862. 

This invention consists m con-tructing the plugs of water gauges and 
blow-off taps with a longitudinal groove, or with a scraper, the edges of 
which, when the plug is turned partly round, scrape aud loosen the sediment 
which may have collected in the body of the tap or in the plug. 

1837. J. H. Repstonr, Jndien polis, Marion, U.S., “ Boilers of steom ea- 
gines.”—Parlly « communication.—Dated 2kst June, 162. 

This boiler is composed of flues or tubes which hold the water to be heated 
in connection with the flue sheet, which is cored in casting so as to form a 
series of tubes ranging vertically, and covering the whole face of the flue 
sheet or boiler head, or nearly so. In these tubes in the flue sheet are per- 
forations on the inside fitting the size of the flue to allow it to be rivetted 
so as to make a steam joint. The tubes pass horizontally from one sheet or 
head to the other, and are rivetted or secured in the same manner as other 
flues or tubes in boilers. Outside, and opposite the end of the tube or flue, 
there is a perforation large enough to admit the tube or flue when one is to 
be replaced, as well as for rivetting the flue upon the inside perpendicular 
passage or tube forming part of the flue sheet. Across the top of the flue 
sheet, and connecting all the tops of the upright flues in the flue sheets, is a 
tube of mcreased capacity designed to connect the flues and serve as part of 
the steam space. These flue sheets are constructed with grooves and fillets 
fitting the sides and top of the framework to allow the expansicen and con- 
traction of the flues without straining them or loosening their connections 
with the flue sheets or heads. The whole framework is bolted together in 
the same manner as a stove, the sides having a plate under the flue sheets 
to form the fire-box. The top is provided with a steam chest or space, as 
follows :—Projections similar to tubes lying upon the lower surface 
leading to the ceiitre of the plate (where there is a small chamber c 
the plate), are cored so as to formjpassages for the steam from the horizontal 
connecting tubes, which are arranged across the top of the upright tubes in 
the flue sheets, and, by this arrangement, the flues and all the passages are 
accessible by simply removing the plug which closes the opening at the end 
of the flues or tubes. 

1849. A. RipLey, Brook-strect, Lambeth, ** Construction of damper governors or 
regulators.”-—Dated 24th June, 1862. 

This invention relates to an improved method of regulating the draught 
in boiler and other flues. To effect this the patentee mounts on any conve- 
nient place adjacent a cylinder, having a piston or plunger and rod ; from 
the bottom of the cylinder he leads a pipe, connected with the boiler in the 
form of a double bond ; this he fills with oil in quantity equal to the capa- 
city of the cylinder when the piston is at the extreme stroke, and forces up 
the piston in the cylinder by this means. The oil serves to lubricate the 
piston and makes it work easy. The top of the connecting rod is attached 
to a long lever, one extremity of which acts upon a red or chain connected 
with the damper, and the other end of the lever carries an adjustable 
weight to regulate the damper. The action is as follows :—The weight on 
the lever indicating, say, 40 1b. per square inch, the steam will have no 
effect upon the oil, and, therefore, on the piston, until it gets over that 
amount; the piston will then be raised, and the damper closed, and the 
generation of steam checked until the pressure is reduced ; then the piston 
will descend and the damper will be opened. 

1852. T. DESGRANDSCHAMPS, Paris, “ A new mechanisin of distribution with 
motion Jrom rod.” —Dated 24th June, 1e62. 

These improvements are applicable to ali steam engines, and offer the fol- 
lowing advantages. First, the slide valve opens very rapidly at each end of 
the length of the stroke of the piston, the opening of the inlet hole orsteam 
port being nearly complete about the twentieth of the stroke, which, on 
the one hand, permits the steam to arrive, as it were, simultaneously behind 
the piston at the beginning of its stroke, and to act immediately with all 
its expansive force ; and, on the other hand, permits this same steam, when 
it has pushed the piston to the end of its stroke, and thus completed its 
work, to escape freely without producing the back pressure which is the 
fault of existing distributors. Secondly, this distributor permits the steam 
to act by expansion at all points of the stroke of the piston at the will of 
the engineer, starting from the fourth of the stroke. Thirdly, certain 
pulleys, rods, eccentric rods, and other pieces are replaced by a more simple 
apparatus, which may be kept in working order at less cost. The movement 
which works this distributing apparatus is taken from the connecting rod. 
This means is not new in itself, but in its application, which consists in 
transmitting the motion of the connecting red to a slide, which forms the 
principal ;art of this invention, and which, by its particular arrangement 
and combination with the other parts of the mecha: ism constituting the 
distributing apparatus, forms a whole by which novel results are obtained— 
no distribuw r yet constructed permitting the advance of the slide valve to 































be varied at will, and this is the principal property of the slide above men- 
tioned.—Not proceeded with. 
1867. E. H. Hucs, Brunswick, and F. J. Wixpnavsex, Dudderstadt, Han- 
over, ** Caloric engines.” —Dated 25th June, 1862. 
The specification of this invention comprises a great amount of detail ; 








’ The 








but the main feature of the invention is the use of compressed air, mixed 

with gases or products of combustion, for driving the engines constructed as 

described. 

1859. M. A. F. Mennons, Paris, “‘ Steam boiler furnaces.” —A communication. 
—Dated 25th June, 1862. 

This invention consists in the application to the fire boxes of steam boiler 
furnaces of an inner mantel or diaphragm, so arranged as to form a rever- 
berating chamber, in which are effected the heating of the atmospheric air 
required for the combustion of the smoke, and its distribution over the 
ignited surface of the fuel in the grate. 





Crass 2.—TRANSPORT. 


Inciuding Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Wc. 

1809. C. Cartrwricut, Liverpool-streel, Moorfields, London, “Stopping or 

retarding trains on railways.” —Dated 19th June, 1862. 

This apparatus is intended for stopping railway trains in the event of a 
threatened collision or accident, and consists, principally, of two strong ver- 
tical iron bars working or sliding in elongated stirrups attached in juxta- 
positiin to the bottom of each railway carriage. On the upper portion of 
these bars are spiral springs, kept on by collared nuts with linch pins, which 
nuts are turned up round the rims (as also are the bottoms of the stirrups) 
to prevent the springs from expanding and slipping off. The other or lower 
ends of the sliding bars are to be formed as hooks, being perforated at about 
eight or ten inches from the hooks to admit guiding rods adjusted at the 
bottom of the carriage. Under these hooks, and working upon the guiding 
rods, and kept up by spiral springs having collared nuts and linch pins, is a 
strong iron bar (which the inventor calls the ** director ") working upon the 
guiding rods, having a strong stop joint in the middle to allow of its falling 
in a straight line. The bar or director, when not in use, is drawn up 
towards the bottom of the carriage by a chain passing over a roller or sheave 
fixed to the bottom of the carriage, and running under another roller or 
sheave fixed on the bottom at the back of the carriage, is jointed to a sliding 
bar working on guides fixed to the back of the carriage, and rising a litile 
above the roof, having a perforation to admit of a spring bolt, which is fixed 
on the roof, and by which bolt the whole apparatus is held up clear of the 
wheels. The spring bolt is attached to a connecting wire running along the 
roof of the carriage from back to front, and is joined by a chain to a similar 
wire running along the roof of the preceding carriage, which wire is also 
joincd by a chain to the spring bolt on the top of the next carriage, and so 
on to the first carriage of the train, on which the wire is a little shorter, and 





| is fixed by a flattened chain passing over a roller mounted on a lever attached 


to the front of the carriage, to prevent the wire being bent by its being 
raised or depres-ed. In case of a threatened collision or danger, or when- 
ever the engineer wishes to stop the train suddenly, after shutting off the 
steam, he depresses the last named lever, and thus withdraws all the spring 
bolts at once, and the sliding bars descending allow the directors to fali into 
ht line, and directing or thrusting the hooks of the sliding bars 
between the spokes of the wheels, the latter are prevented from revolving, 
and the train is stopped. The spiral springs on the sliding bars and guide 
rods then come into action, and prevent or diminish the jerk which might 
otherwise be seriously felt.—Not proceeded with. 
1814. W. Jerrries, West Bromwich, Stafford, “ Rail for railways.”—Dated 
20th June, 1862. 

This new or improved rail for railways consist of a bar of wrought iron or 
steel, the upper part of which rex mbles the upper part of an ordinary rail 
and the lower part consists of a shank or bar, the sides of which are parallel. 
rail in cross section has a figure somewhat resembling the letter T, 
excepting that the top or upper part is thick and rounded like the head of 
an ordinary rail. The new or improved chair or sleeper to be used with 
this rail is made as follows :—The chair or sleeper is made of rolled or cast 
iron, and consists of two upright parallel plates or bars upon a base, the 
lower part of the before described rail fitting in the space between the two 
parallel plates ; brass bolts, pins or cotters, passed through the chair or 
sleeper and rail, secure the rail in its place. Iron of the form described may 
be used in short lengths separated trom each other after the manner of 
chairs, or it may be used in long continuous lengths so as to constitute 
sleepers.—Not proceeded with. 

1856. G. Gray, Greenwich, * Wheels."—Dated 24th June, 1862. 
for the purposes of this invention a peculiar construction of metal nave 
is used, by preference of cast iron. Each nave is cast in two parts, in one 
of which the several mortices or sockets for the inner ends of the spokes 
are formed, and such sockets or mortices are made by preference with 
parallel sides, the mortices radiating from the centre of the nave. It is 
preferred that the angular parts of the nave which come between the spokes 
should Le cast hollow in order to obtain lightness. The second or outside 
part of the casting simply consists of an outside cover to the nave, which is 
tixed to it by means of screws, the ends of which serew into an interposed 
dise or flat ring of wrought iron, and this dise or ring is fixed to the first- 
mentioned part of the casting by means of screw bolts and nuts, the heads 
of which bolts are countersunk im the dise or ring, and the screw bolts pass 
through holes through the angular parts of the casting which come between 
the spokes. In putting a wheel together the wrought iron dise or flat ring 
is put into its place, and so that it does not come in contact with the casting 
but is held by movable pieces a short distance away from it; the screw 
bolts are then passed through the ring and the casting, the nuts are then 
screwed up, and the ends of the wood spokes are driven into their places, the 
tenons being slightiy taper. The flat ring or disc does not fit close around 
the cylindrical central part of the casting of the nave, against which the 
inner ends of the spokes come when they are driven home, and the fact of 
their being driven home will at once be seen through openings in the 
centre of the ring or disc. The spokes having been driven in their places, 
the outer plate is put into its place, and fixed by screws to the wrought iron 
dise ; should the inner ends of the spokes shrink the dise may be tightened 
by the nuts.—ot proceeded with. 
1881. A. ANDERSON, St. John’s, NewBrunswick, “ Apparatus for steering ships 
or other vessels.” —Dated 27th June, 1862. 

For the purposes of this invention the rudder head is furnished with a 
tiller or lever arm, to which the ends of ropes or chains are attached, which 
pass in opposite directions around blocks or pulleys carried by arms or pro- 
jections tixed to the deck or other part of the vessel. From the sheaves or 
blocks the ropes or chains pass to and around a grooved drum or barrel, to 
which the other ends of the ropes or chains are fixed. The grooved drum 
or barrel is carried by a vertical (or it may be in any other position) shaft 
or axis, supported in fixed bearings, and on the upper end of this axis a 
toothed bevel wheel is fixed, which takes into and is driven by a bevel 
pinion fixed on a horizontal axis, upon which the hand or steering wheel is 
fixed, and by which motion is communicated to the rudder when required. 
—Not proceeded with, 























Cass 3.—FABRICS 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, I’rinting, Dyeing, and Dressing Fabrics, ge. 
1847. W. Barr, Coventry, “ Manufacture of raised or brocaded fabrics woven 
in cotton or flax, either alone or in combination with wool.”—Dated 
23rd June, 1862. 

This invention consists in making raised or brocaded fabrics, such as are 
or may be employed for under garments, collars, trimmings, and other such 
like uses, and which require to be formed of a cotton, linen, cambric, muslin, 
or any other suitable material, or of any orall of such materials, infeombina- 
tion with wool, by weaving the same in a jacquard loom, forming the pat- 
tern or brocade from the weit. 

1850. W. HarnGreaves end G, H. Learner, Bradford, Yorkshire, “ Appara- 
tus sor combining wool, hair, silk, cotton, flax, de.”—Dated Ath June, 1802. 

This invention relates to combing machinery in which the material to 
be operated upon is drawn off in a continuous sliver of clean wool or other 
fibre, and also a continuous sliver of noil, dirt, and short fibre. The 
prine'ple the patentees proceed upon is to mount a revolving dial comb, 
with its teeth or pins ali peinting towards the centre,on an iron framework, 
and within the dial comb they place a revolving roller or nipper having 
grooves turned in it for the teeth or pins of the dial comb to travel in it, 
The cireuler nipper revolves upon its own axis, which is firmly fixed to a 
sliding frame, and this frame is acted upon by a spring and an adjusting 
screw, So as to press the revolving nipper against one side of the circular 
dialcomb., When, therefore, the wool or other fibre is brought by the action 
of the machine to this point of the circular dial comb, it is by this revolv- 
ing nipper firmly pressed into the pins and against the inner side of the 
comb, and while there the projecting end of the wool or other fibre is 
brought within the action of a porcupine card, or any other suitable 
instrument, revolving at a greater velocity than the dial comb, whereby 
it is cleansed of its noil, dirt, and short fibre. ‘The noil, dirt, and short 
fibre taken by the porcupine or card is passed from the porcupine by means 
of a revolving brush and cleansing card (or by any other wel! known means) 
inasheet or sliver. By the further revolution of the dial comb, the 
cleansed portion of the fibre is release’ from the action of the circular 
nipper, and passes under a set of stationary blades, to prevent the fibre 
from rising above the points of the teeth or pins of the comb, when it 
approaches a pair of ordinary drawing off rollers, by means of which it is 
drawn off through the teeth of the dial combs. After passing by the draw- 
ing off roliers, the portion of fibre left in the teeth of the dial comb is 
brought by the further revo'ution of the comb toa set of stationary inclined 
blades, by means of which the fibre is raised clear out of the teeth or pins 
of the dial comb, and remains free from the teeth during a considerable 
portion of the revolution of the comb, and during this period is pushed 
forward by the face plate. By tne further revolution of the dial comb the 
wool or other fibre becomes fixed in the teeth of the comb, and approaches the 
side of the comb against which the circular nipper is pressed, and its pro- 

















jecting end is there cleansed, as before described. The dial comb is fed or 
filled all round its circle of pins with the fibre to be operated upon, so that 
the different operations already described are continuously carried on, 
producing a continuous sliver of cleansed fibre and a continuous sliver 
of noil, dirt and short fibre. The face plate is made with a series of 
holes for the wool or oth r fibre to pass through to be operated upon by 
the dial comb. The creel has bobbins or cans to hold the wool or other 
fibre intended to be operated upon. Both the creel and face plate 
are fixed on one shaft and geared to revolve at the same speed as the dial 
comb. The iron frame which carries the shaft of the creel and face plate is 
placed behind the dial comb, and can be adjusted to an angle with the dial 
comb so as to give a greater or less length of fibre to be operated upon. 

1860. S. Brooks, Manchester, and 8. Denton, Oldham, “‘ Machinery for 

spinning and doubling.” —Dated 25th June, 1862. 

This invention is applicable to the copping motion of spinning and 
doubling machines, and it consists in an improved combination of parts 
for winding and binding the yarn on the spindles in the form of a cop, 
whereby more yarn is wound in each cop, and the cop is less liable to break 
or rove off, than when the cops are built by the machinery now in use. 
In performing this invention the inventors make use of a short copping 
motion attached to the carriage of the mule or twiner ; above the copping 
rail is a bow! jointed to the end of a lever, which vibrates on a fixed stud ; 
to the stud of the bowl a link is jointed which has a stud for another bowl 
on which the end of the faller leg connected to the faller shaft rests. By 
this means, as the copping rail gradually lowers in building the cop, the 
falier is gradually raised, and its position is governed so as to build the nose 
of the cop of the required shape. The Second part of the invention consists 
in varying the position of the shaper plates by means of a screw tapped into 
one plate and passing through a projection on the other. The Third part 
of the invention consists in regulating the number of teeth to be taken up 
by the ratchet wheel of the screw of the copping motion by a set screw 
passing through the lever to which the catch of the ratchet wheel is jointed. 
The Fourth part of the invention is applicable to mules having a long lever, 
as in Roberts’ self-actors, and it consists in an improved arrangement of 
parts for governing the long lever when the changes should take place.— 
Not proceeded with. 

1861. J. Buair, Manchester, “ Manufacture of wadding.”—Dated Wth June, 
1862. 

This invention consists in the application to the manufacture of wadding 
of the fibres produced in tearing up the bags in which Surat and other 
cotton is generally imported into this country. This fabric is known as 
Surat tares, or Surat bagging, and it is made of a coarse fibre or grass, some- 
what like jute. The tibres produced from this bagging the inventor uses as 
a substitute for, or in combination with, cotton for facturing wadding, 
thus improving the quality and economising the production. —Net proceeded 
with, 
1s7z. W. Cuark, Chancery-lare, London, “‘ Apparatus for raising the nap 

on cloth, dc.” —A communication.— Dated 25th June, 1862. 

According to this invention the inventor substitutes a metal comb for the 
vertical teazle. This comb is formed of metal plates having hooked teeth ; 
these plates are fixed to a frame in rows one above the other, similarly to 
the pickers of the teazle. The frames carrying the comb teeth may be of 
metal or other substance. The number of plates arranged in rows in the 
frames above described varies according to the nature of the work required, 
Not proceeded with. 

7. J. B. Coquatrix, Paris, “ Weaving carpets, tapestry, dc.” —Dated 26th 
June, 1862 

This invention consists in the passing of the warp threads through two 
reeds fixed opposite each other in the batten of the loom, By using two reeds 
instead of one—as is usual in weaving all kinds of fabrics—the patentee is 
enabled to use a much larger number of threads, and also of producing by 
an arrangement of the warp a tapestry stitch wh:ch has hitherto only been 
effected by hand. The stitch of which the improved carpets are made is 
that termed Gobelin stitch, or fine tapestry, done with a needle. He thus 
obtains a much more regular and stronger work than that done by hand. 
The designs which he weaves at the present time are suitable for arm and 
other chairs. 

1886, J. Lory, Todmorden, and J. Broun, Burnley, “ Power looms.”—Dated 
27th June, 1862. 

This invention is designed for the purpose of effecting the stoppage of the 
loom when the shuttie does not enter the shuttle-box as required, and con- 
sists im the arrangement of mechanism described as follows :—Upon the 
ordinary stop rod of the loom the inventors fix a vertical rod, projectin 
downwards, and forming a bell crank lever with the stop rod tongue ; and 
upon this rod a spring is fixed, which is acted upon by a stad on the crank 
arm at each beat up; also on the rod, and beneath this spring, a projecting 
finger is arranged sv as to come under a bowl on the framing, for the pur- 
pose of holding the stop rod tongue out of contact with the frog during the 
traverse of the shuttle. When the shuttle enters the boxes, as required, 
the spring yields to the stad on the crank arm ; but when the shuttle omits 
to enter the box at the proper time, the back finger on the stop rod, not 
being sustained by the swell of the shuttle, is at liberty to fall inwards, so 
that, when the stud on the crank arm lifts the spring at the next beat ve 
the vertical rod is moved by the spring, and turns the stop rod sufficiently 
to throw the stop rod tongue into contact with the frog, thereby effecting 
the stoppage of the loom.—Not proceeded with. 
iss’. A. H. Martin, Buttershaw, Yorkshire, “ Means or apparatus em- 

ployed ip weaving.” —Deted 2th June, 1062. 

The object of these improvements is to obtain increased ‘uniformity or 
evenness in the winding on or taking up of the cloth. For this purpose 
the work beam is borne with the®uriace of the cloth thereon to the surface 
of the top beam or first drawing roller by weighted or other suitable 
pressure, and the two beams are geared together by frictional gear, adapted 
to admit of slip as the diameter of the cloth beam increases by the quantity 
of cloth wound thereon. And to comy te for the « q liff 
of distance of the axes of these two rvilers or beams the patentee forms the 
teeth of the gear of length to admit of such increase of distance without the 
teeth of the respective wheels separating one from the other, 

1890, T. HoLpen, Bradford, Yorkshire, “* Preparing and combing wool, dc." 
—Dated z7th June, 1862. 

This invention cannot be described without reference to the drawings. 

1899. C. W. Benoine, King-street, Cheapside, London, “ Flexible spring cloth 
or fubriv especially adapted Jor he manufacture oj ladies’ skirts.” —Dated 
23th June, 1862 

This invention relates to the employment of ebonite, or other flexible 
spring material composed of india-rubber and gutta-percha, or a material of 
which these substances or either of them forma component. The article 
known in commerce as ebouite is hardened india-rubber, or a compound of 
india-rubber and other ingredients, but, for the purposes of this invention, 
the exact character of the latter is not essential, so long as the compound is 
suitably flexible and elastic. In producing this cloth the ebonite is com- 
bined with the ordinary materials of which cloth is composed, either in the 
process of weaving or felting, or by attaching strands of ebonite to manu- 
factured cloth by sewing.— Not proceeded with. 

1001. J. TaruamM, Rockdale, “ Preparing, spinning, doubling, and winding 

cotton, wool, dc." —Dated 28th June, 1862. 

This invention cannot be described without reference to the drawings. 
































Crass 4.—AGRICULTURE, 

Including Agricultural Engines, Windl » Impl 

Mills, §e. 
1878. J. Martin, Periqueur, France, “‘ Reaping and mowing machines.”— 
Dated 26th June, 1862. 

This invention relates to improvements in reaping and mowing machines, 
and consists inaccumulating the motive power in one or more springs, by 
which means the cutters are caused to operate with equal speed and effect, 
whatever may be the rate of speed at which the machine is driven.—Not 
proceeded with, 

1895. T. Kine, Graston, and J. Kina, Chadshunt, Warwickshire, “ Agri- 
cultural machines."—Dated Wth June, 1862, 

This invention consists, First, of an agricultural machine for loosening the 
soil (it may be after it has been broken up by ploughing or by a scuffle), and 
bringing to the top of the soil whatever rubbish, such as twitch or weeds, 
the soil may contain. The said machine is constructed essentially as 
follows :— Upon a frame mounted on travelling wheels a revolving barrel or 
ruller is supported, to which a horizontal revolving motion is given by the 
travelling wheels, the said barrel or roller being geared to the travelling 
wheels by toothed wheels or other gearing. On the cylinder surface of the 
said barrel or roller spikes or tangs are fixed in a radial direction, As the 
machine is drawn over the land, the barrel or roller revolves, and the spikes 
or tangs enter the soil nearly to the depth to which it had been previously 
broken up by a plough and scuffle. The said spikes or tangs in passing 
through the soil loosen it, and on rising out of it bring out the twitch and 
weeds and throw them on the surface of the soil, from which they may be 
removed, or where they may be left to perish. Secondly, in applying & 
movable collar roller to the prongs of scuifies, or the coulters, or other like 
parts of agricultural machines, ‘The said collar or roller is applied to or 
fixed on the prong or coulter, and turns on a vertical axis. The said collar 
or roller prevents the prong or coulter carrying with it soil, or anything 
which impedes its proper working, and it is very useful on clay soils.—Not 
procecded with, 

1862. W. CLARK, Choncery-lane, London, “ Ploughs."—A communication.— 
Dated 25th June, 1502. 

Ploughs as usually constructed are formed of two principal parts, the 
“share”? which penetrates the ground toa certain depth and then raises 
it, avd a “ mould board,” which, immediately after the first ——> 
reverses the soil which has been thrown up by the share, so that the under 
part shall come to the surface, and vice versa, and so as to plough up the 
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ground in furrows. These two principal i of the plough, viz., the share 
and the mould board, are fixed and rigid, the one stirring up the ground, 
andthe other turning it over. This rigidity, which is the same in all ploughs 
causes the ground to accumulate and clog in rising on the mould board, 
which greatly increases the power necessary for turning it over, and requires 
the use of implements of great strength, at the same time it limits the 
depth of the furrows and but imperfectly opens the ground. According 
to this invention the inventor makes the tould board movable on an axis, 
fixed at any suitable part «f the plough frame. It is inclined in thedirec- 
tion of the furrow, so that, when the rotary mould board receives the 
pressure of the ground thrown up by the ploughshare, it is cau-ed to turn 
carrying with it the earth bearing on it, which it raises in its rotary move- 
ment, and turns it over soas to completely open the ground. This invention 
may be applied to all kinds of ploughs, whereby the mould boards are 
made to rotate on an axis and turn by the pressure of the ground as it is 
thrown up. The mould board on rotating carries the ground with it without 
difficulty, which, being thus opened up, the use of crushers or rollers 
may be dispensed with. 


Ciass 5.—BUILDING.—NoneE, 


Cxiass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, gc. 
1898, J. Garnier, Devonport, “ Improvements in ordnance and in proje- 
tiles." —Dated 28th June, 1862. 
The documents relating to this invention cannot at present be seen, an 
extersion of time for filing the final specification having been petitioned 
for. 








CLASS 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Crnaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 


1848. R. Cook, Finshury-place South, London, * Pienoforte actions.” —Dated 
289d June, Ist. 

The chief object of this invention is to ensure the proper action of the 
“hopper,” or instrument employed in pianoforte actions to throw the 
hammer against the strings, and then suddenly to release it, that it may, 
after delivering a blow, instantly fall back to its quiescent position ready 
for repeating the operation. Hitherto the hopper, by reason of dainp gain- 
ing access to that portion of its surface which comes in contact with the 
lever for transmitting the motion to the hammer or to the hammer butt, 
has been very liable to stick, and produce what is called the blocking of the 
strings, thereby destroying the vibration, To avoid this defect the patentee 
employs a metallic contact surface to work against the buff leather or other 
soft covering of the lever or hammer butt. 

1863, G. HAsELtine, Fleet-stveet, London, “ Vapourising lamps.”—A conmu- 
nation.— Dated 25th June, 1862. 

The nature of this invention consists in mingling the vapour of coal oil 
with atmospheric air, either in a tube above the burner where the tube is 
expored to an intense heat, ar.d from which the combination descends to the 
burner, or in conducting the vapour, after it is combined with air, into a 
chamber above the flame for the purpose of heating the mixture, from which 
it descends to the burner. An elastic diaphragm, operated by « spring, is 
employed to force the fluid up from the body of the lamp into the upper 
end of the tube, where it is vapourised, and the vapour forced out through 
a minute aperture. A needle-shaped valve, operating within the said tube, 
is employed, the point of the necdle being adapted to the said aperture, 
operates in and through the same, and prevents the aperture from becoming 
clogged by condensed matier, and thereby obstructing the passage of gas or 
vapeur. This needle is prolonged downward within the tube, or, what is 
the same thing practicaliy, a small red is connected with the needle, the 
said rod ew A to a point beyond the influence of the heat of the lamp, 
where it is connected with any suitable device for conveniently operating 
the needle to open and close the aperture, thereby regulating the flow of 
the gas. When this lamp or apparatus is used for cooking and other 
domestic purposes a heater is employed to vapourise the oil.—Not proceeded 
with, 

1865. A. Baytry, Liverpool, “ Lamps."— Dated 25th June, 1862. 

Theobject of this invention—which relates principally, but not exclusively, 
to those lainps for burning paraffin rock and other spirit oils—is, First, to 
dispense with the glass chimney or globe usually employed, and yet to 
supply a sufficient quantity of atmospheric air to maintain steady combus- 
tion, by simply lighting the lamp, but without the use of any mechanical 
motion. Over the liquid container of the lamp, which the inventor prefers 
making of a semi-spherical or conical shape, or over a cap of similar or 
other suitable form, secured above the liquid container, but fitting air- 
tight to or around the wick tube, he fits a cap having the same general out- 
line, and by fenders or other arrangements keeps it a small distance from the 
liquid container or cap first mentioned, thus leaving a truncated space for 
the supply or ascension of air to the point of combustion. The distance 
between this outer cap and the inner one, or liquid container, is greater at 
the bottom or air entrance than at the top, towards which latter,it gradually 
diminishes, and where}the air, having become heated in its passage through 
the said truncated space, finally commingles with the vapours from the wick 
and impinges on the flame, thus supporfing a bright and uniform light. 
Secondly, to supply a sufficient and uniform quantity of air to lamps having 
chimneys or globes. To effect this he employs the air supply arrangement 
first hereinbefore described, and fixes a gallery or carrier on the outer cap, 
either so constructed that when the chimney or globe is held in position it 
will entirely exclude the air, or by leaving small openings it will admit a 
sufficient air supply to make perfect combustion of the oil used.—Not pro- 
ceeded with. 

1873. kK. T. Huenes, Chaneery-lane, London, “ Regulating or modereting the 
movement of the keys of pianosortes."—A communication, — Dated 26th June, 
“62. 











In carrying out this invention a spring is fixed by a screw at the back 
t of each key of the key board, and in order that the said spring shall not 
turned aside either to the right or left, its moving extremity is curved 
and traverses a lined hole in the key, which allows it to move as a piston 
and without noise. Above the back part of the keys there is a bar extend- 
ing the whole length of the key board from the bass to the treble. The 
top of the bar works upon pivots, so that it can be moved to and fro, and its 
lower surface rests upon the springs. When the bar rests upon the part of 
the springs most distant from their fixed ends, a slight resistance is given 
to each key, which resistance is increased in a progressive manner as the bar 
is made to recede towards the fixed ends of the springs. ‘The said bar is 
moved to and fro as required by a rack gearing into the teeth of a toothed 
segment fixed to the bar, motion being given to the rack by ascrew upon a 
rod, the plain part of which works in a collar, and extends to the front, and 
has at its extreme end a socket for a key by which the screw may be turned. 
Attached to the rack or to the bar there is a plate of metal or other material 
in connection with a scale or gauge placed in sight at the front part for the 
purpose of indicating the position of the bar, and the resistance given to 
the keys. Thus by turning the screw so as to move the rack backwards, 
resistance is given to the keys of the key board, and by reversing the mocion 
of the screw the resistance is diminished. —Not proceeded with. 


1876. J. PARKES, London-street, Paddinyton, Loudon, * Gas lanterns.” 
26th June, 1862. 

This invention relates to that class of lantern suitable for suspension in 
railway stations and other public places, and are of a globular form, the 
framework consisting of a serics of segmental ribs to which the glass is fitted 
and makes up the globular form, each piece being of the section of asphere. 
The patentee employs three rings in the trame—two small ones, one each at 
top and bottom, and one Jarge one at the middle or equatori«l line. The 
small rings he makes of athin strip of metal presenting the sdge to the 
light, and, consequently, to throw little or no shadow. The miidile bead is 
unlike that in ordinary use, being narrow and without openings—the only 
openings in the lamp heing above and below the one at the bottom for 
admission of the air and the other at the top for the escape. The section of 
metal of which he forms the segmental ribs and the large ring consists of a 
flat strip with a hollow bead united thereto on the outside, the whole being 
«kept as narrow as consistent with the stiength necessary, He supports 
this lamp with three rods united to the middle bead, and meeting at top in 
a single pendent arm or branch ; or they may be otherwise supported. 
From the absence of apertures in the middle bead, and the disposition of 
the metal in its upper and lower rings and ribs, which are few in number, 
comparatively little surface is presented to intercept the radiation of light, 
and, consequently, little or no shadow is thrown. The gas duct passes 
down one of the arms to the mid ring, and there enters the globe, and 
descends to a suitable position forthe jet. The stop cock he prefers to 
place immediately under the jet, and concentric with the lower opening in 
the lamp, the elbow being formed with a stop cock in which the gas passage 
emerges at one end of the axis with a view to that object. The paris of 
the frame are united by soldering, brazing, or otherwise, snd the glass, 
which is inside the frame, is fixed by means of metal strips coinciding with 
the ribs and large middle ring, and fixed thereto inside and upon the edges 
of the glass ; or the glass may be fixed with putty and otherwise in the 
ordinary manner of fixing the glass in similar kinds of lamps. 

—, G. H, Huisxame, Trov, New York, “ Piancsortes."— Dated 28th June, 
862, 





Dated 


The principal improvement included in this invention is designed to affect 
the vibrations and tone of the sounding board. In the ordinary construe- 
tion of pianofortes of different kinds the tension‘of the strings, amounting 
to about 13,000 Ib., tends to produce a slight curvature of the frame to 
which they are attached, and causes great pression of the ling 
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, and, consequently, injury to the tone of the instrument. To remedy 
this defect strong iron bars are usually placed immediately above the 
strings in grand ne meme and, to some extent, in square ones, and are 
connected with the frame so as to prevent, as far as practicable, its flexure, 
and produce solidity. It is well known that some degree of tension of a 
sonorous body materially affects its vibrations. The head of a drum, or 
strings of an instrument, would produce little or no sound without some 
strain upon them. So, too, in pianofortes, some degree of tension in the 
sounding board produces a striking effect upon the quality and volume of 
its tone, and the best effects are produced when some relation exists 
between the tension of the strings and the strain upon the board. These 
improvements consist in applying this principle to pianofortes of diff rent 
kinds. The f can disp entirely with the cross-bars before 
referred to, with the ordinary braces, but he prefers, for more expensive or 
grand pianos, to cover the wrest and hitch planks with a thin solid metal 
frame. The strain of the strings on one side of the frame is counteracted 
by an unequal strain of the sounding board on the other. An equilibrium 
is maintained between the two. Any excess or variation of the tension 
on one side is, in a measure, communicated to the other, and a proper rela- 
tion between the two sustained. The invention cannot be fully described 
without reference to the drawings. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Priniing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


1857. E. C. Nicuonsox, Lockyields, Loudon, ‘‘ Preparation of colowing 
matters applicable for dyeing and printing.” —Dated 2ith June, 1862. 

For the purpose of preparing a blue coal tar dye solubie in water, either 
alone or mixed with aciu or alkali, the patentee employs the following pro- 
cess :—He takes, by preference, the substance known as ‘‘ Blue de Lyon,” 
or that known as ** Azaline,” these being blue colouring matters obtained 
from aniline and similar bases. He extracts all soluble matter from it by 
boiling it with water containing sulphuric acid. He employs for this pur- 
pose the said acid in the proportion of about four ounces by weight to every 
gallon of water. When all or nearly all the soluble matter is extracted, he 
collects the insoluble matter and dries it thorouzhly and completely. He 
then takes this substance, reduced to powder, and adds to it about four 
times its weight of sulphuric acid, say sp. gr. 1,545, i.., concentrated sul- 
phuric acid of commerce, and he raises the temperature of the mix- 
ture to about 300 deg. Fah., and keeps it stirred until ali is dissolved ; 
and he then maintains it at about this temperature until a sample, when 
added to water, is entirely dissolved. If the temperature is raised too high 
‘ulpburous acid is evolved, and the dye gradually destroyed. The acid 
solution can be diluted and used for dyeing or printing in the ordinary 
way, or, if too acid, the excess of sulphuric acid may be removed by lime 
or other suitable alkali; or, if an excess of lime be added, the sulphuric 
acid is entirely precipitated in the form of sulphate of lime, and a colourless 
solution is obtained which, when neutralised with any vegetable or 
other acid, developes the improved soluble blue dye; or he tinds 
that the excess of acid may be separated from the acid solution by 
adding to it, say, four times its balk of water, and then filtering ; for the 
colour, although soluble in concentrated acid and also in water, is prac- 
tically insoluble in water containing a large quantity of acid, or the slight 
loss of colourmng matter which would ari-e from the use of water in this 
manner may be avoided by the use of brine in place thereof. 

1858. W. CLARK, Chancery-lane, London, © Tap 

« orthopedic apparatus, and in pessaries, de.’ 
24th June, ise2. 

Ts invention cannot be described without reference to the drawin gs.— 
Not proceeded with. 

1875. T. R. Tessutr, Manchester, “* Manufacture of soap, soda, d-c."—Dated 
29th June, i862. 

This invention consists in the novel employment and use of such oils or 
spirituous extracts as petroleum, rock‘oil, paraffine, camphine, naphtha, and 
other such similar oils and spirits procured from wood, and possessing deter- 
gent propertics. The oils or spirits are to be mixed and incorporated with 
the washing material in any required proportions to increase the cleansing 
or detergent powers thereof, 

1879. J. H. Jounson, Lincoln’s-inn-fields, London, “ Construction of electro- 
voltaic plate work sor medical and vther purposes.” —A communicalion.— 
Dated 26th June, 1862. 

This invention relates to a peculiar construction and arrangement of 
articulated or flexible electro-voltaic plate work, intended for the cure of 
certain bodily complaints, and applicable in various forms, suitable to be 
worn about the person, but more parcicularly in the form of an inner sole to 
be worn inside boots or shoes. The essentialfeature of this invention is 
the forming of articulated electro-voltaic plate work in various sections 
throughout the whole major portion of its area, by using two or more tiers 
of negative plates, in preference to one, and interposing between such plates 
a series of positive plates, or by using two or more tiers of positive plates, 
and interposing between them a series of negative plates. The upper and 
lower plates should be so divided and kept separate longitudinally and trans- 
versely as to establish a multiplicity of negatives and positives, with their 
contiguous edges exposed and breaking contact. The several sections of the 
positive and negative plates are connected or hinged together bya flexible 
insulating strip or strips of india-rubber, or other suitabie material, united 
to the sectional plates by metallic or other eyelets. But in order to give a 
more united character to the whole, and facilitate the manufacture, it is 
preferred to connect the sections of plates by a single insulating strip made 
with perforations or openings therein, so as to be of a skeleton form, and 
admit of the positive and negative plates, or rather those sections which lie 
one under the other coming in contact, and establishing electrical action 
between or by the said plates or plate sections. 

Iss0. J. H. Jounson, Lincoln's-inn-sjlelds, Loadon, ** Composite jluid to be 
used sor Uluminating purposes." —A comununication.— Dated 26h June, 
Is62. 

This invention consists in the production of a new illuminating fluid, 
consisting of a combination of tusel oil, petroleum, paraffine, or coai oil and 
alcohol, or of such alcohol as is known as methylated spirit. The propor- 
tions as at present found suitable are four quarts of fusel oil, one quart of 
refined petroleum, parafline, or coal oil, and about a pint of alcohol, or of 
methylated spirit. The fusel oil, before being mixed with the other oils, is 
purihed or cleansed by being washed with water ; after the water which has 
been used for this washing process is drawn off, the petroleum, parattine, 
or coal oil is added to it, and the alcohol being then added produces a 
chemica] combination, and a fluid fit for burning purposes.-—Not proceeded 
with, 

1883. C, COCHRANE, Middlesbro'-on-Tees, ** Maaujacture of aluminete of soda 
and potash.”—Dated 27th June, 1862. 

For the purposes cf this invention, slags obtained from the blast furnace 
(used in the manufacture of iron) are reduced to a powdery form by any of 
the well-known methods, the best being, First, to run the slag while ina 
molten state direct from the blast furnace into water ; Secondly, to dry the 
wet friable slag thus obtained ; and, Thirdly, to crush it when dry between 
a pair of cylinder rollers. The dry crushed slay is now intimately mixed 
With a salt of soda or potash, in the proportions of one part of the dried salt 
(the carbonate of soda or potash being preferred) to four parts by weight of 
slag containing about 23 per cent. of alumina, These proportions, however, 
may be varied, and should vary with the per centage of alumina in the slag. 
The mixture thus obtained is next thrown upon the hearth of an ordinary 
reverberatory, or other suitable furnace, in quantities varying of course 
with the size of the furnace—say from four to seven ewts. at a charge, and 
there subjected to a temperature somewhat above cherry red heat, but 
falling short of actual fusion of the ingredients in the furnace, which are to 
be repeatedly stirred by the workman, so as constantly to expose fresh sur- 
faces to the action of the heat. Tie completion of the process is ascertained 
by removing from time to time a small quantity of the contents of the 
furnace, and testing it with acid, using by preference hydro- 
chloric acid. When effervescence ceases on the addition thereof, the 
materials are drawn from the furnace, and next subjected to the well-known 
process of lixiviation, by which the soluble ingredient of the products of the 
furnace—namely, the aluminate of soda or potash—is dissolved out ; the 
hquor containing the salt is then decanted into an evaporating pan, which 
may be either heated frm above or below, and the aluminate of soda or 
potash obtained therefrom by evaporation. 

1885. C. COCHRANE, Aiddiesbro'-on-Tres, ** Manufacture of iron.”—Dated 27th 
June, 1862. 

For the purposes of this invention aluminate of soda or of potash is used 
in order to purify and improve the manufacture of iron. It is preferred 
that the aluminate of soda or potash should be applied to and mixed with 
iron when in the melted state, and when the iron is about to be puddied, 
but the application of the aluminate msy be at a different part of the pro- 
cess of the manufacture of iron than that above named.— Not proceeded with. 
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1s91. A. A. CROLL, Coleman-street, Londen, “ Treatment of amiwniacal liquor 
of gasworks "—Dated 27th June, 1862. 

Ti-ese improvements have for their object economy in the treatment of 
ammuniacal liquor of gasworks when obtaining salts of ammonia; as also 
the avoidance, or great mitigation, of the inconvenience and annoyance 
arising from the treatment of such liquor. Steam from a suitable boiler is 
conveyed into ammoniacal liquor contained in a suitable closed chamber, 
and the combined vapour and steam resulting are conveyed from the upper 
part of this chamber into other iacal liquor contained in another 
closed chamber, placed somewhat higher than the preceding, in order that, 
as the ammoniacal liquor in the previous chamber becomes spent, it may 
be supplied from the second, and, if desired, other number of such ammo- 
niacal chambers may be employed. From the last ammoniacal chamber the 














vapour resulting, combined with particles of steam, are conveyed into a 
closed compartment or chamber of a vessel containing acid adapted to the 
salt of ammonia desired to be obtained. Thus, supposing the salt desired 
is sulphate of ammonia, then this last chamber will contain sulphuric acid, 
and it is at its upper part divided into two compartments, one open at the 
tep, the other closed by a cover, and a partition dipping below the surface 
of the acid liquid therein, and below the mouth of the pipe conveying the 
vapour and steam thereto from the last ammoniacal chamber. Any vapour 
arising from the closed compartment of this vessel is conveyed into similar 
acid in another closed chamber, used as a reservoir. From the upper part of 
this last closed chamber the sulphuretted hydrogen liberated is conveyed 
to the furnace supplying a vitriol chamber. 


Ciass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
=, W. Ciark, Quadrant-road, Islington, London, “ Boxes.”—Dated 19th 
Une, 1862. 

This invention relates to that class of boxes known as dry goods boxes, 
not being applicable for containing fluid matters ; and these’ improvements 
consist in manufacturing such boxes of papor, card, or millboard, and com- 
bining several parts by hoops of metal, which, in addition to securing the 
parts together, strengthen the boxes and keep them in form. The paper 
stuff of the boxes may be further combined with cloth, such as is used for 
book covers, or it may be cheaper woven material, which imparts tenacity 
to the paper stuff. — Not proceeded with. 

1803. J. L. Smiru, St. John's-square, Clerkenwell, London, *‘ A universal 
Jire alarun with discharging upparatus.”—Dated 19th June, 1862. 

This universal fire alarum is formed by attaching, suspending, or fasten- 
ing a band, strip, line, or any form of gutta-percha, india-rubber, or any 
other substance that is capable of expansion or breaking by the application 
of heat, toa weight, lever, or spring, so that, on the approach or applica- 
tion of heat, the band, strip, or line of gutta-percha, india-ruvber, or any 
other substance capable of expansion or breaking by the application of heat 
may expand or stretch or break, so that the extension, stretching, or break- 
ing of‘a band, strip, or line, or any form of gutta-percha, india-rubber, or 
other substance, may release or discharge an alarum, either by the 
immediate actiqn or contact of a spring, weight or lever, or at a distance by 
— of a line, wire, chain, tube, or any or all combined.—Nvt proceeded 
with, 

1804. G. Sreiut, St. John-street-road, London, “ Head ornements.”—Dated 
19th June, 1862. 

This invention has for its object a mode of manufacturing head ornaments 
in order to render them less heavy and less brittle than hitherto. For this 
purpose the inventor takes strips or pieces of paper of the required size, and 
cements them, or otherwise causes them to adhere, to opposite sides of a 
piece of cloth, calico, or other textile or felied fabric, so as to obtain 
sufficient body or substance ; or the paper may be cemented or caused to 
adhere to one side only of the fabric. He then dyes or stains the compound 
material so produced in such manner as to resemble tortoise shell, turtle 
shell, or other shell. He next embosses it with the desired device in a die 
and lace perforator, or treats it in such mauner as to remove the raised 
portions and obtain open parts, He afterwards varnishes the substance tu 
get a glossy surface, and bends it into shape by hand or otherwise. He 
jastly sews or otherwise attaches it to artificial hair, ribbon, or other ma- 
teria! intended to be worn on the head.—WNot proceeded with. 

1810. M. WiezeELL, Strand, Topsham, ‘‘ Bolts and other fastenings for shiv 
building, de.” — Dated 19th June, 1862. 

This invention consists in the construction of a circular-formed bolt, nail, 
spike, or pin, having one or more worms, ribs, or projections of such a form 
and so placed in a spiral direction around its surface as to cause the bolt, 
nail, spike, or pin to revolve while being driven into timber after a hole has 
been made the size of its solid or hollow circular centre. The bolt, nail, 
spike, or pin is driven home by a direct blow from a hammer, and will hold 
into the timber, or other substance, into which it may be driven, with 
greater tenacity than the plain circular bolts now in use. 

1811. £. J. Davis, West Smithfield, London, ** Treating and preparing food 
Jor horses, ke." —Dated 1th June, 1862. 

For the purposes of this invention hay, clover, and straw, either cut or 
uncut, and whether separate or mixed, also oats and other grain, and also 
beans, peas, lentils, tares, and locusts, either whole, bruised, or ground, 
and whether separate or two or more mixed together, are subjected to the 
action of free steam, the dried vegetable substances above-mentioned being 
spread on reticulated trays, or other suitable surfaces, so that the steam 
may pass freely amongst and act on every part of the same. Or, in place of 
steam boiling water may in some cases be used ; free steam is, however, 
prefcrred. 

1812. J. B. Woon, Broughton, near Manchester, ** Manufacture of driving 
straps or bands, the backs of wire cards, and cop tubes.” — Dated 19th June, 
1862. 

In carrying out this invention the patentee takes buffalo or other un- 
tanned hides, or parts of hides, and, by means of any suitable machine, cuts 
them into thin strips or shreds, to which cutting he makes no claim, These 
cuttings are then to be macerated in water, which it is preferred should be 
slightly acidulated with hydrochloric acid, using for this purpose about one 
part of the commercial acid to a thousand parts of water. In this bath the 
shreds or strips are allowed to remain for the space of from two to four days, 
according to the thickness of the strips, or the temperature of the water, 
which he usually empioys at its natural temperature m the open air; but, 
if in a warm building, the heat should not be allowed to rise above 80 deg. 
Fah. This soaking is to continue until the cuttings are sufficiently saturated 
and softened to undergo the process of disintegration. The cuttings are 
now washed in pure water, and placed on wicker or wooden grids to drain. 
They are next passed through fluted rollers, and afterwards through plain 
rollers revolving at a rapid speed, and thereby converted into pulp. The 
pulp is now placed in aroom the temperature of which is about 60 or 70 deg. 
Fah., in which it remains for two days. During this period the mass should 
be turned over several times, so as to expose it uniformly to the action of 
the atmosphere, until the whole becomes thoroughly svftened, plastic, and 
slightiy adhesive. The mass of pulp in this state (with or withuut the ad- 
mixture of a proportion of cotton, flax, hair, or other fibrous material, 
together with vegetable mucilage, fecula, or starch) is then passed between 
wooden or iron rollers, which are adjusted so as to produce any width and 
thickness of sheet that may be required. When combined with any of the 
substances herein before named, the proportions preferred are from five to 
ten parts of the fibrous and mucilaginous or feculent materials to ninety or 
ninety-five parts of the pulp. The baajds or straps thus formed, while still 
moist, are then to be thickly coated over with a mixture made from 
vegetable mucilages and fixed animal or vegetable oils. In the adaptation 
of the materia! for the backs of wire cards, the pulp produced as already 
described is rolled out into thin fillets or bands, the thickness and width of 
which may be varied, according to the special purpose for which they are 
required. The fillets or bands or sheets thus produced are then placed 
between two similar fillets made of cotton or flax, which are then tirmly 
cemented together by means of a soluticn of india-rubber by passing them 
between heavy rollers. In the manufacture of cop tubes the substance or 
the pulp is roiled out into thin bands, the width of which is in accordance 
with the length of the tubes required, and when it is partially dry it is cut 
into lengths of the shape and form that may be desired, each length being 
subsequently wound upon a steel mandril, then placed in a die which is 
adapted for the purpose, the pressure of which renders the sides of each tube 
solid by the folued parts being made to adhere. 

1815. G. Dupucu, Paris, * Cocks sor regulating the supply of gas.”— Dated 20th 

une, 1862. 

This invention relates to improvements in cocks for regulating the supply 
of gas from the street mains to the meter or the burners, which improved 
cocks offer, to those hitherto made use of for the same purpose, the 1ollow- 
ing advantages :—First, the cock’s piug cannot be withdrawn from the barrel 
without the communication between the entrance and exit openings for 
the gas being intercepted. Secondly, the piug cannot leave the barrel by 
the trepidations occassioned by heavy carriages passing through the street. 
Thirdly, the plug always fits exactly iato the barrel. Fourthly, the cock is 
provided with arrangements for preventing, if required, the gas from passing 
through the cock. Fuifthly, this latter may be easily cleaned from the street. 
—Not proceeded with. 

1817. W. E. GepGe, Wellington-street, Strand, London, “ Manufacture of 
candlesticks "—A communication.— Dated 2.th June, 1862. 

The object of this invention is to manufacture candlesticks of all sizes 
and shapes from sheet zinc, instead of casting them, as hitherto. The 
sheets or plates of zine are cut by circular shears, sucii as are used for cut- 
ting sheet iron, and the gimbal or gimmal of the candlestick is cut and 
stamped out by a cutting punch, such as is used in the manufacture of 
other candlesticks. The place for the spring is cut out by apparatus form- 
ing part of this invention, and consisting of a cutting punch iever for work- 
ing same, rod for guiuimg the punch groove, into which the punch pene- 
trates in cutting out of the shank of the candlestick the place for the 
spring, and of a horizontal support which enters the shank of the candle- 
stick to permit it to pass the groove. This cutting punch may also be used 
in the manufacture of copper or other candlesticks. The apparatus for 
rolling the shank or stem of the candlestick also forms part of this inven- 
tion, and consists of a cylindrical rod around which the roiling of the shank 
is effected, of a rod turning loosely in its bearings, of a movable rod which 
which approaches or retires at wiil from the first mentioned rod against 
which (by means of a piece fitted to it) it arrests the zinc in order that it 
may be rolled, of a support or bearing opening and closing at will, and a 
crank for operating the rolling ; this crank is taken off when the shank or 
stem of the candlestick is rolled, to permit its removal, The apparatus for 
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fitting the foot and head of the candlestick likewise forms part of this 
invention, and is composed of a balance or lever carrying a vertical rod con- 
nected with ajointed piece which by means of a screw, will bring one of the 
two matrices ef the machine nearer the other ; one of these mortices is 
fitted on a fixed rod or bar and the other on a movable one connected with 
the jointed piece above mentioned. The matrices are changed for every 
new form required. The shank of the diestick is polished by a lathe 
such as is used for copper or iron candlesticks, but the candlestick of sheet 
zinc requires no filing. —Not proceeded with, 

1818. J. Bevrorv, Paris, “ Japrovements in the ivons and cutters of planes, 
and in the method of maiufecturing the same.”"—A communication.— 
Dated 20th June, 1862. 

The First part of this invention relates to a method of applying the 
cutting iron so that it may be entirely used up. For this purpose, inste: 
of fixing the steel cutter to the iron, the patentee secures it to the latter by 
means of a screw, and so renders it pletely independent of the iron. 
This screw runs in a slot to allow of the cutter being shifted as it wears 
away, and to fix it in any desired position. The cutter, when fitted to the 
iron as above mentioned, is furnished with a guard plate above the cutter, 
and fitted so as to slide backwards and forwards with it when adjusting the 
latter. Thus it will be seen that the steel cutter fitted to the iron as 
described may be completely worn out and another one substituted without 
the plane iron or the guard plate being injured, which may last for an 
indefinite period. The preset part of this invention consiete ia cue Thanu- 
facture of the parts above described by enttima, punching, and shaping 
them in a lever or other press, either ix a heated or cold state, so as to 
produce them readily in a fmisned state. The holes and slots in the plane 
irons and cutters are atso made at the same time in one single operation. 
1822. J. W. TAYLOR, Newsome, near Huddersyield, “‘ Improvements in valves 

and tn means for regulating and indicating the tow end pressure of 
puids.”—Dated 20th June, 1862. : 

These improvements in valves consist in forming the plugs thereof of 
india-rubber, such plugs being secured by screw nuts or other suitable 
means between flanges or washers to the spindle. For indicating the pres- 
sure of Jiquids the patentee applies a small ram or piston in a cylinder, the 
lower end of which ram is pressed on by the fluid, while the upper end acts 
by links or connecting rods upon weighted levers to raise the weights 
thereof as the pressure increases, and at the same time an axis with pointer 
is set in motion to indicate the pressure exerted. The improvements relate 
also to means of regulating the flow of water obtained by condensation. 
For this purpose he applies to a chamber used as a receiver of such water 
an inlet passage with a valve (capable of closing the same), to which is 
applied a float adapted to open such valve with the rise of the water in such 
chamber, and admit of the escape of such water, while at other times 
the tendency is for the valve to be closed. 

1823. D. MippLETon, Burton by Lincoln, “ Cranes sor listing weights into 
and out of carts, and for other purposes.” —Dated 20th June, 1862. 

This invention consists in mounting, in a convenient frame, a windlass, 
the shaft of which carries on one side a toothed wheel,in gear with a pinion 
receiving motion from a crank handle. The other end of the shaft carries 
a ratchet wheel, into which a paul drops to prevent the return of the drum 
until the paul is released from the teeth of the ratchet. An upright (by pre- 
ference hollow) is supported at one end of the frame, carrying a cross-bar 
at top, having guide pulleys at each end thereof, and over which the rope or 
chain from the windlass passes. When the crane is used for raising weights 
from carts, the hollow upright is placed on a strong spindle connected toa 
fuot or support, which is secured by Jugs to the cart tail ; a jack screw, the 
lower end of which terminates in a foot, passes through the base of the 
support, which, while acting asa support to the cart, also enables its height 
from the ground to be adjusted to suit any carts or other vehicles to be 
loaded or unioaded.—Not proceeded with. 

1826. G. Gray and D. Cunninouay, Linlithaow, N.B., “ Appluinga new 
material to be used asa substitute for the blackening or other materials 
employwd in casting or moulding metals.” —Dated 20th June, 1862. 

The material used for the manufacture of this new kind of blackening or 
moulding material is the refuse product of bituminous shale after this 
mineral has been distilled or otherwise treated so as to obtain the oil there- 
from. The refuse matter of the shale is first dried by roasting, or other 
equivalent means, so as to render it fit for grinding ; it is then ground ina 
suitable mill or triturating apparatus. The ground product is again dried, 
if necessary, and then sifted, so as to leave it in the form of a fine powder. 
—Not proceeded with. 

1827. B. Faspricorti, Leadenkall-street, London, ‘* A polishing and grinding 
belt." —A con munication.— Dated 21st June, 1862. 

The object of this invention is to obtain a polishing belt which will retain 
its cutting, grinding, or polishing capacity until it is completely worn out, 
without requiring to be fed or supplied with emery, and te this end the 
patentee inserts in the belt, at suitable or proper distances apart, plugs 
composed of emery or other gritty substance, and any suitable cement, the 
said plugs extending entirely through the belt, so as to form permanent 
polishing or cutting surfaces, 

1831. G. Simpson, Glasgow, ‘* Machinery for working, boring, and mining 
or excav ting tools, and mine and other pumps.”—Dated 21st June, 1862. 

This invention cannot be described without reference to the drawings. 








1834. S. Ho~man, Cannon-street, London, “ Pumps and valves."—Dated 2st 
June, 1 62. 

This invention relates, First, to a novel arrangement of pump. The 
pump consists of a barrel or inner cylinder, made of iron or other material, 
placed within a cylindrical casing (which may be used as an air vessel), 
leaving a space all around between the inner and outer cylinders to permit 
the discharge of the fluid at or beyond each end of the barrel alternately. 
The piston, in its reciprocating motion to and froin the barrel operates 
upon the suction and delivery valves, so as to cause the water or other fluids 
to flow into and out of the pump, whichever way it is moved ; it will thus 
be a double-action pump. In order to render this a cheap and efficient 
pump the patentee purposes using valves made of india-rubber or other 
suitable material, specially arranged and constructed. This invention con- 
sists, Secondly, of new forms of pump valves and seats, viz., he purposes to 
make flexible valves of india-rubber, or other suitable materials, in such 
forms and proportions as that each valve shall close an opening or space by 
a lateral or inclined bearing against the two sides forming the seating for 
the valve. This invention consists, Thirdly, in the application of a double 
ring valve made Y form, similar to the double cup leather used in hydraulic 
presses, the inner ring forming the suction valve, and the outer ring the 
delivery valve, and operating upon seats adapted for them ; or the outer 
ring may be made to form the suction valve and the inner ring the 
delivery valve, according to the arrangement of the communicating pas- 
sages, 

1836. A. F. MatGron, Marseilles, France, “‘ Apparatus yor the manufacture 
of tow or oakum.”— Dated 2\st June, 1862. 

This invention cannot be described without reference to the drawings. 

1841. E. Epmonps, Berryteld, Wilts, **‘ Manufueture of felted articles and 
Sabrics.”—Purtlu a communication.—Dated 21st June, 1362. 

This invention consists in combining with flat hardeners rollers or similar 
instruments for carrying forward through them a continuous sheet of 
fabric, and thus flat hardeners are enabled to operate on a sheet of any 
length. In order to producing a better crossing and interlaying of the fibres 
of the wool, and a more even felt than has heretofore been made, the 
sliver of wool from the scribbler is not fed into the carder in the same 
direction as that in which it comes from the scribbler (as heretofore in the 
manufacture of felted articles and fabrics), cut transversely, or at angles to 
this direction. By this means the fibre of the wool, which under the 
present system of making felted goods proceeds longitudinally from one 
machine to the other, is reversed, and will better bear the action of the 
hardener. 

1842. T. WILSON, Biriingham, “ Dress fastening.”-—Dated 23rd June, 1862. 

This dress fastening consists of two parts, one of which is fixed or sewn 
to one part of the article of dress, and the other part of the said fastening 
is fixed or sewn to the other part of the article of dress to be fastened. 
One of the parts of the fastening consists of a flat piece of sheet metal, or 
other rizid material, having a shape somewhat resembling that of a horse- 
shoe, that is, it consists of two parallel bars joined at one end by an arch 
or cross piece. This part of the fastening has ears or projections on its 
outer edge, by means of which it is attached by sewing to the garment. 
These ears are situated near the free ends, and at the arch or cross piece. 
Or holes or piercings are made near the outer edges of the parallel bars, 
through which the thread is passed on sewing the part to the garment. All 
the parts of this portion of the fastening are in the same plane. The other 
part of the fastening consists of a disc or button which is fixed or sewn to 
the article or garment by its middle or otherwise. In connecting the two 
parts of the fastening together, the button is inserted under the free ends 
of the horse-shoe shaped piece, and is passed between the parallel bars 
until it arrives at the curved junction of the said bars, when the connection 
of the two parts is complete. In separating the two parts it is only neces- 
sary to press the button or disc with a gentle pressure in a direction 
opposite to that by which it was connected with the other part, when it 
readily passes from under the other part. All the parts of the fastening 
are flat, and are not injured by the pressure of mangling or other like 
pressure. 

1843 H. McKEnzig and P. Ramsry, Glasgow, “ Cylindrical or circular 

rushes or rollers for various manufactuiing machines."—Dated 23rd 
June, 1862. 

_ This invention has for its object to produce an improved cylindrical or 
circular surface which, according to the velocity of rotation imparted to it, 
will have a brushing action or a frictional elastic adhesion, and which is 
susceptible of useful application in various manufacturing machines 
wherein rotating brushes or rollers are requiied. The improved surface 
is produced by fixing short pins or projections of elastic rubber, either 
vulcanised or unvulcanised, in the cylindrical or circular surface of the 
rotatory brush or roller, and this backing surface may consist of uncovered 









, or it may have a covering of elastic rubber 


eee ugh which the rubber pins are made to project. 


or other light material 
—Not proceeded with. 


1846. A. WensteR, Arbroath, N.B., “ Apparatus for boring slate."—Dated 
23rd June, 1862. es > " 

This invention relates to certain improvem' in the arrang and 
construction of hi for boring slate, more particularly in the form 
used for roofing pu so that each slate may be perforated at one or 
more places at a single operation, the perforations being much improved in 
form from those produce@ by the usual mode, and suited to receive counter- 
sunk headed nails, whileghe loss from breakage of slates in boring is greatly 
reduced or wholly avoide®. This invention consists, principally, in applying 
acombined punching and drilling movement to the tools operating upon the 
slate, and shaping these tools and their matrices so as to produce counter- 
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k or otherwise shay And, darily, in certain arrang 
a nom and mechanism for producing the necessary compound movement 
of the tools from a simple and intermittent hand action. 


1851. T. Carr, New Ferry, Chester, “ Machine for grinding, kneading, wash- 
ing, dc.” —Dated 24th June, 1862. : 

This invention relates t) those mills or machines known as edge-runners, 
and to that description in which the pan is rotated, and consists in driving 
aw rotating vm thei axles one or both of the edge-runners, as well as the 
pan, but by a separate driving gear, so that the former acts independently 
of the latter, and a greater or less speed can, consequently, be given them 
than they would acquire from the mere rotation of the pan; while at the 
same time.they are left nuch at liberty as the ordinary edge runners are 
to be freely raised by any Bubstance they are unable to reduce passing below 
them without stopping oR injuring the machine. This invention also con- 
sists in suspending (in some cases) the stones or edge runners in such a 
manner that they are prevented from coming into immediate contact with 
the pan itself, or when empty of resting upon it, being so supported that 
they can be gradually or lowered at pleasure, so as to increase or 
diminish, as required, ir proximity tothe pan. The periphery of the 
edge runners, or the su of the pan, or both of them, may, when a more 
cutting action is required, fluted or otherwise grooved or furrowed, or 
instead knife edges, spikes, teeth, or hooks may be inserted, as found most 
appropriate to the material to be treated. This invention further consists 
in the application, where required, of a lever or its mechanical equivalent, 
acting by means of weights or springs on the said edge runners, in such a 
manner as to be readily adjustable for the purpose of augmenting or lessen- 
ing to any required degree the pressure on the material to be operated 
upon. 





Kingdom amounted for the week ending the 10th of January, on 
10,584 miles, to £480,1 and for the corresponding week of last 
year, on 10,193 miles, t £457,175, showing an increase of 391 miles, 
and of £23,005 in the receipts. The gross receipts on the following 
14 railways amounted in the aggregate, on 7,268 miles, to £376,313 ; 
and for the corresponding week of 1862, on 7,008 miles, to £358,612, 
showing an increase of 260 miles, and of £17,701 in the receipts. 
The increase on the Caledonian amounted to £256; on the Great 
Eastern to £348; on the Great Northern to £155; on the Great 
Western to £1,210; on the Lancashire and Yorkshire to £446; on 
the London and North-Western to £4,059 ; on the London, Brighton 
and South Coast to £1,387; on the London and South-Western 
to £1,249; on the Manchester, Sheffield, and Lincolnshire to £1,088 ; 
on the Midland to £2,191: on the North British to £1,147; on the 
North Eastern to £2,693; and on the South Eastern to £1,488 ; total, 
£17,717. But from this must be deducted £16, the decrease on the 
Great Southern and Western, leaving the increase, as above, £17,701. 
The goods and miueral traffic on those lines amounted to £200,584, 
and for the corresponding week of 1862 to £199,016, showing an 
increase of £1,568. The receipts for passengers, parcels, &c , 
amounted to -£175,729, against £159,596, showing an.increase of 
£16,133. The'traflic receipts on 64 other lines amounted, on 3,316 
miles, to £103,867, and for the corresponding week of last year, on 
3,185 miles, to £98,563, showing an increase of 131 miles, and of 
£5,304, in the receipts. The total receipts of the past week show a 
decrease of £3,216, as compared with those of the preceding week, 
ending the 3rd: inst. 


TRAFFIC neni traflic ~~ ™ of railways in the United 
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Practice AGAinst Arwétr Piates.—Some interesting firing at 44-in. 
and — armour plates took place at Portsmouth on Wednesday. 
The plates to be tested comprised—one from the Atlas Iron and 
Steel Works, Sheffield (Messrs. John Brown and Co.), and two from 
the Millwall Iron and Shipbuilding Company's Works (late C. Mare 
and Co.). The first was a4}-in. plate for Mr. Reed’s iron-cased 
corvette Enterprise, 9[t. 4}in. in length and 3ft. Zin. in width, The 
Millwall plates were sample plates for the Northumberland, building 
in that yard, and were din. thick, one inch in excess of the Atlas 
plates. One plate was annealed, and &ft. 3in. in length by 3ft. 2}in. in 
width. The other plate was “ tempered,” and, with the exception of 
1}in. less in width, was of the same dimensions as the one annealed. 
All the plates were bolted on to the side of the Powerful, target-ship, 
in Porchester-creek, and the firiug was made from the Storks' 95 ewt. 
68-pounder smooth bore gun, at the customary 200 yards’ distance. 
One shot was first fired at each plate in its turn, when the firing was 
suspended to allow of an examination being made of the effects 
produced. ‘The annealed plate was found to have been struck by 
the shot 17in. from its upper edge at its left extremity, the 
depth of the indent being 2in., with a diameter of QYin., a 
crack extending across the corner of the plate from the line 
of the first square to the bottom line of the same square, or 
central line of the plate. Another crack was visible below 
the circumference of the indent, about din. in length. 
The tempered plate was struck in the bottom corner of 
the second square, and had buckled outward at either end tu the 
blow, but was without cracks. The depth of the indent was lin. 
and 9-10ths, and the diameter 9in. There were no visible cracks, 
The 4}-in. plate from the Atlas Works was struck on its left centre, 
the indent being, in this case also, lin. and 9-1Uths, and the dia- 
meter Yin. The plate was not buckled, and only a slight appear- 
ance of separation of metal was visible, and that was in the centre of 
the place struck, and wag apparently the outer surface of the metal 
rubbed up by the blow. F\om this the firing was carried on at each 
plate, with intervals between to allow of the necessary examination, 
until the two Millwall plates had each received five shots on their 
left ends from the centre, the Sheffield Atlas plate eight shots in the 
same quarter. The Millwall plates proved, as had been expected by 
their makers, incapable of resisting the blows of the 68-pounder ; and 
separation of metal, as well as penetration of the ship, in their case 
was perfect. With the Atlas plate the case was more satisfactory. The 
plate proved of excellent quality, and, although subjected to 
severe straining blows on its left edge and lower left corner, and to 
six blows all delivered within a very small space, and in two in- 
stances overlapping each other, there were no cracks from individual 
blows to bolt holes or other weak parts. ‘The separation of metal 
that took place, irrespective of the edge and corner blows, was 
caused by the pounding cf the shot in one particular space, and 
the consequent tearing asunder of the metal. ‘The ship's side was 
clear of anything like penetration. The beautifully fibrous nature 
of this plate was exhibited in the broken corner piece, a small part 
of which was secured by Mr. Bayley, Mr. Brown's representa- 
tive. The plates from Millwall were stated to be purely expe- 
rimental, which, it is also asserted, fully accounts for their 
failure. The work is new to the company, and, as they are about 
to embark largely in it, even the failure of a few plates may be 
turned into an ultimate source of profit. The Thames Ironworks 
and the Atlas Iron and Steel Works gained their position as the 
acknowledged best makers of hammered and rolled armour plates 
respectively only after numerous failures and a heavy outlay. 
The Millwall Company, profiting by the experience of others, made 
public since armour-plate forging first began, may attain a position 
in the first rank without such great losses. The Millwall plates 
were forged under the hammer, while Mr. Brown's plates were rolled. 
The last two years’ experience, and more especially that of the past 
twelvemonth, has, however, proved that tougher and more perfect 
armour-plates can be made with the rollers than with the steam 
hammer. Of this fact the trade generally seem to be fully aware. 
The Sheffield Atlas Works now roll plates up to 7}in. in thickness, 
and can make them of any required length or . At the same 
works there is also being erected rolling machinery that will turn 
out plates 12in. in thicknéss, and still thicker if required. The 
Millwall Company are also erecting rolling machinery for 12in. plates. 


g Division of the District—Cirver Meta Workers: A 
Splendid Example. 


Tuere is very little to report this week relative to the iron trade. 
The first-class houses are proceeding steadily with orders previously 
in hand, and afew small orders that continue ever and anon to be 
delivered, but certain of the mills of not a few are now again 
wanting specifications. New York continues to order, and a 
safe trade is being done with that market by a few firms. Accounts 
from St. Petersburg show that the Government of the Czar are pre- 
paring to roll armour-plates on their own account. The Continental 
demand is slack, and the home demand has not yet begun to stir. 
The London market has become inactive, and complaints are rife 
that accounts are not easily collected. 

Almost the only contract of note in the market is one for two 
thousand tons of rails for the North British Railway. ‘The tender 
must be in by the Sthinst. There is but little doubt but this order 
will find its way to a Scotch house. It would, however, be a very 
timely accession to any Welsh house, inasmuch as throughout the 
greater part of both North and South, and also North Wales, matters 
have anything but an encouraging aspect. 

The suspension of Messrs. Holroyd and Norton, iron merchants, 
of Lawrence Poultney Hill, was made known throughout this 
district on Saturday; but the firm has for some time been 
well known to be in somewhat straightened circumstances. This 
firm, about three or four years since, commenced business as iron- 
merchants in a small office over Mr. Effingham Wilson’s well-known 
publishers’ establishment, Royal Exchange, London. The iron in 
which they traded was obtained, for the greater part, the pig iron 
from Shropshire and North Wales, and the finished iron from 
Staffordshire, in which latter district they also sold to certain manu- 
facturers. Among their customers here were Messrs. Porter and 
Co., the iron-bridge manufacturers, of 'Tividale (and London); and 
it is to certain difficulties that have recently beset that firm that 
Messrs. Holroyd and Norton have been compelled at this period to 
suspend payment. ‘The iron-work for the new Battersea-bridge 
was supplied by Messrs. Porter and Co., who, it is understood, 
received the iron that was employed in it through Messrs. Holroyd 
and Norton. Exception having, upon its delivery, been taken to the 
iron-work, a dispute arose between Messrs. Porter and Co. 
and the lnidge authorities, which, after considerable litiga- 
tion, has been referred to arbitration. At about the close of 
December last, Messrs. Porter and Co. made an “arrangement” 
with certain of their creditors to pay ten shillings in the 
pound, in three several instalments of 3s. 4d., each dating over 
three, six, and eighteen months respectively. Drafts for those 
several amounts Messrs. Porter and Co. are now prepared to accept 
from their creditors ; and they hold out a hope that in the event of 
the arbitration proving in their favour au addition to the 10s. ma 
be looked for. The amount of Messrs. Holroyd and Norton's 
liabilities will not be accurately known until the accountants to 
whom their books have been submitted have made their report, but 
they are set down at about £40,000. 

Coal is unaltered. 

There is a better feeling in the various hardware trades of this 
district than there is throughout the iron trade. A fair amount of 
business is being done in Birmingham, most of the large manufac- 
tories being now in full operation—not, it is true, upon a very lon; 
string of orders, but upon orders sufficient to afford that amount 
work, and the home and foreign market continues to supply nume- 
rous specifications, if only of little value individually, that arrive 
close enough upon one another to prevent any standing for orders 
at such works. ‘The raw material is in as good demand as is 
customary at this season of the year, which is a very favourable 
index. ‘I'he fancy trades are the worst off. To that branch, per- 
haps, the tube-makers stand next in the order of inactivity, but the 
brassfounders, the electroplaters, and the lamp and chandelier 
makers are in an active condition. In and about Wolverhampton 
the tin-plate workers remain tolerably well to do, but the japanuers, 
With rare exceptions, are still languid. There is a little more being 
done in the lock trade of Willenhall, chiefly for the foreign markets. 
Cheap locks for India and good and high-priced locks for Aus- 
tralia are the leading features of the demand. ‘The factors and mer- 
chants who are not depending for most of their orders from the Ameri- 
can, States ani Canada, and the ports of the Baltic and the Black 
Sea, could easily do more, but they do not experience difficulty in 
finding work enough for their several employés. The complaint, 
however, is general that insuflicient time is not being allowed by 
customers for the execution of their orders, 

A table of the exports from this country to France in the eleven 
months ending with November 30 shows an increase on our total 
trade with that country in the period named amounting to 
£1,212,329. This increase is composed chiefly of cotton manufac- 
tures, meials, and woollens, The exportation of iron for railroads 
was nearly double, whilst that of steam engines was reduced to less 
than one-half. ‘This increase, of course, speaks favourably of the 
operation of the treaty, so far as this country is concerned. We 
make the following extracts from the table :— 





Eleven | Eleven | 


months end-|months end- Increase. | Decrease. 








Articles. ing Nov. 30, | ing Nov. 39, 
1861. 1862. 
1 
Coals, culm, and cinders,. | £563,733 | £550, 76 _ £12,969 
Hardware and cutlery .. 173,275 227,248 £53,973 
Machinery—steam engines 12,328 7,218 _ 5,116 
es other sorts .. 321,057 } 302,127 — 18,930 
Metals—Iron pig .. .. 285,007 | 421,208 | 135,511 
» bar, angle, &. 4.) 104,408 | 178,712 69,309 
i railroadiron ..| 96,717 247,000 160,373 | 
5»  iron,cast .. ..| 19,006 | 19,602 506 | 
e hoops, sheets, and | | 
plates .. ..| 37,889 | 39,563 1,674 
,», iron, wrought .. 50,142 $82,797 $2,655 | 
» iron and steel, un- | | | 
wrought .. o-| 116,603 | 96,295 | — | 20,308 
” copper, un- | | | 
wrought. «| 220,680 291,327 | = (70,747 
» copper, wrought | 54,043 71,646 17,603 | 
we lead, pig .. ..| 13,889 | 10,181 _ 3,708 
* tin, unwrought.. | 94,337 | 108,287 8,950 
~ tin plates .. ..| 35,646 | 48,446 12,800 





The Coventry weavers are still being relieved in large numbers. 
Two funds remain in operation, having distinct districts to which 
the relief they afford extends, and no little confusion is, as may be 
well inferred, ensuing. The ribbon weavers in the city proper are 
being relieved by a committee, whose jurisdiction does not extend 
beyond the boundary of the city. Their fund, called the Coventry 
Fund, amounts to £3,466 19s. 8d. The weavers who form the 
scattered population around Coventry are under the care of the 
North Warwickshire Committee, whose funds amount to 
£4,531 10s. 7d., and who, in the week ending January 3, relieved 
7,130 persons at a cost of £368 12s. 3d. ‘This committee have 
resolved to devote all moneys they receive exceeding £4,000 to 
emigration purposes, or in aid of some other permanent provision 
for those unemployed. The City of Coventry Committee publish 
reports of their proceedings only occasionally, and as they have 





given no details recently we are unable to state how many persons 
are at present receiving relief from their fund. His Royal High 
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ness the Prince of Wales has recently forwarded a donation of £250 
in aid of the funds for the relief of the distressed operatives. The 
magnificent subscription has been forwarded to the North Warwick- 
shire Committee. As the Prince of Wales nv doubt intended his 
subscription to be applied for the benefit of the distressed persons 
engaged in the ribbon trade generally, the North Warwickshire 
Committee have very properly hesitated to appropriate the whole 
amount till the wishes of the royal donor have been consulted in 
the matter — inasmuch as the larger number of the weavers are 
living in the city of Coventry, the departure from the system which 

revailed when the distress of the operatives of this part of the 

ingdom was first made public two or three years ago, when there 
was one common fund for the relief of those in distress both in and 
around the city. The formation of two funds is now working injuri- 
ously for those who most need assistance, as may be inferred from 
the difference of the amounts in the hands of the respective com- 
mittees. 

A piece of metal work has just been executed in Birmingham 
which is alleged to rival some of the admirable performances of 
those old Nuremburg artists who were so famed for their “ carving ” 
or sculpture in iron and steel. The specimen referred to is the 
guard and hilt of a presentation sword, which is in the highest degree 
creditable to the designer and sculptor, Mr. J. J. Allen, of Vittoria- 
street. The chief feature of the design is a “cartouche” or shield, 
with the monogram “V. R.” in high relief, surmounted by an 
imperial crown, and supported by two finely-chased Cupidons. 
From the shield hangs a hunting horn, and on a ribbon label are 
inscribed the words “Royal Warwickshire Volunteers.” The 
design is completed by gracefully-arranged wreaths of intertwining 
oak and laurel leaves. The sword blade is also richly ornamented 
with a medallion portrait of the Queen, and various emblematical 
devices. The entire design is in admirable keeping, and is care- 
fully brought out with special reference to its adaptation to this 
class of metal work. The execution is on a level with 
the design. The piercing is sharp, clean, and decisive in cha- 
racter, and the chasing throughout is so delicately and finely 
carried out as to make the weapon a perfect work of art. With fair 
encouragement we see no reason Why the artist who produced this 
work: should not rival the celebrated steel chair made by Rucker of 
Augsburg, and exhibited in the Loan Collection of South Kensing- 
ton, a photograph of which by the way was included in the selection 
lent by the Department of Science and Art for exhibition at the 
soirce of the Midland Institute last week. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortuern Tories: The North-Eastern Iron Trade: A Measured 
Mile for Tyne Shipbuilders: Exports from the Tyne—Svate ov 
Trapt At Suerrrenp—ComMon Sense Dawning on tHE Great 
Ramway Compantes—Tue Brrrisn Association: Arrangements 
for the Newcastle Meeting—Tue Corton Surety Question : Look- 
ing Forward and Glancing Back—Svockvonrt Axp Wooviey JUNCTION 
Ratmway — Scortisn Tories : Glasgow Association of Assistant 
Engineers: Clyde Shipbuilding: The Loch Katrine Waterworks: 
Scotch Steam Coal. 

Mr. RK. Hoy.e’s annual circular on the course of the north-eastern 

or Cleveland iron trade states several facts of considerable interest. 

It appears that the average price was last year lower than in the 

Scotch district. Commencing with the year at 48s. 6d. per ton for 

No. 1, free on board in the Tees, it did not atany subsequent period 

reacha higher point than 51s.,which may becalled the figure at the pre- 

sent time ; while for No. 3 the discrepancy between the two markets 
has been still greater. For shipment in the Tyne higher rates were 
maiutained. ‘This somewhat anomalous condition of the pig iron 
trade may be attributed to speculation in warrants representing iron 
in store, bhohen prices up in the Scotch market; while in the North 
of England the article has maintained its natural value in conse 
quence of the more legitimate character of the trade, the transactions 
being usually for iron going into actual consumption. Owing to 
this more healthy state of the manufacture, and the stimulus afforded 
by the new and more liberal commercial policy recently adopted, 
there has prevailed during the past year a steady and improving 
demand for the pig iron of this locality ; a result which has more 
than compensated for the greatly diminished deliveries in the Lanca- 
shire and other usually large consuming districts. It is understood 
that another rolling mill is to be erected in the locality, a description 
of manufactory which is becoming a useful adjunct to the iron 
furnaces, and is materially contributing to a more prosperous state of 
the iron trade in this district. There can be no doubt that the geo- 
graphical outline of the country particularly adapts it forthe manufac- 
ture of platesand other descriptions of rolled iron required for purposes 
of ship building; the rapid expansion of which branch of business on its 
noble riversatfordsan excellent market for the species of iron referred 
to. ‘The favourable report given in the foregoing statement regarding 
the iron trade in the Cleveland district is fully corroborated by the 
following statistics. The year commenced with 60 furnaces in blast. 

In the course of the twelve months five new ones were put in opera- 

tion, and six old ones were re-lighted. From these 71 furnaces the 

quantity of pig iron produced, in 1862, amounts to 705,529 tons, 
being 98,529 tous in excess of the make of 1861. Of the disposal of 
this iron a statement is given below. There are now thirty-two 

furnaces in a state of inaction. . 





Tons, 
60,000 


Total stock, January Ist, 1862... .. ce os os oo of 
Make during the year .. .. 


Shipped for exportation abroard .. 0 .. .. «6. 
Used in the rolling mills and foundries in the district, 
shipped for delivery coastwise and sent away by rail .. 





Total stock in the hands of makers, and in 
store, January Ist, 1863 os ce cc oo W186 

Notwithstanding the augmented make of the past year the figures 
herein furnished show also a diminution in the stock of 20,866 tons, 
which affords additional proof of increased activity in the trade. 
The foreign exports for the year exhibit an increase of 41 per cent. 
over the shipments of 1861, and of 125 per cent above those of 1860, 
a result that is in some measure due to the French treaty, which has 
caused an extended demand for pig iron for the mar ets in that 
country; and is partly owing, no doubt, to the higher prices that 
have for some time existed in Scotland. With the knowledge that 
there has been a great falling off in the demand for the cotton manu- 
facturing counties, the table given above indicates a greatly increased 
consumption of pig iron in the rolling mills and foundries in the 
neighbourhood. ‘These statistics must be regarded as highly satis- 
factory, and viewed in connection with the prospect of an improved 
demand before long for the abovenamed markets, are promising for 
the future prosperity of the iron trade of this district. 

As regards other nortbern matters we may note that the Tyne 
Shipbuilders’ Association has tixed upon the distance opposite Whit- 
ley Park to a knot north of it for “ measured mile” trials of steamers, 
and buoys are to be officially laid down accordingly. The exports 
from the Tyne last week comprised 20,163 tons of coals, 2,474 tons 
of coke, and 5,160 ewt. of iron. The coal shipments show an 
increase of 2,840 tons, but there was a decrease of 319 tons in the 
shipments of coke, and of 3,710 ewt. in the shipments of iron. 

The “country trade” of Sheffield has slightly improved, the 
orders from the argricultural implement makers showing some in- 
crease. ‘Ihe cutlery trades are also a shade more active. Trade in 
railway opting» is slack, and railway carriage builders are not doing 
much. The demand for coal for manufacturing purposes has also not 
been very active this year. 


As our great railway companies gradually emerge from their 


“majority "—for, be it remembered, the railway system is not yet 
much more than 20 to 25 years old—they seem to be showing a 





| 
| 





determination to have done “sowing their wild oats” and to 
develope into steady and respectable traders. Thus the Great 
Western and London and North-Western have at last patched up 
their differences and entered on a policy of conciliation. How long 
will this last? At any rate, until a good 5 or 6 per cent. is secured 
by one or the other of the belligerents ; but that point once attained, 
we slould not be inclined to attach much value to the new profes- 
sions of mutual peace. However, it is something to have stopped 
even for a few years a policy which could not but culminate in 
suicidal ruin. ‘The Great Western and London and North-Western 
have been bitter opponents for at least a tenth part of a century, and 
it would be curious to “tot up” the amount squandered by each 
undertaking in reckless and profitless litigation. 

Preparations are in progress for the approaching meeting of the 

sritish Association at Newcastle-upon-l'yne. At the last meeting 
of the Newcastle town council, a letter was read from Sir W. G. 
Armstrong, president elect, in which that gentleman addressing the 
Mayor observed :—* I have received an official intimation from the 
council of the British Association that the local committee should at 
ounce be formed, upon whom the arrangements for ontertaining that 
body here in August will devolve. I therefore take the liberty of 
asking you to notify the same to the municipal council, to whose in- 
vitation we are chiefly indebted for the honour of the intended visit. 
It is not necessary for me to express at any length the general satis- 
faction with which the whole town and neighbourhood regard the 
approaching meeting.; In order to provide suitably for the occasion 
it is proposed at once to open a general subscription to meet the 
necessary expenditure, to which I venture respectfully to invite the 
council to contribute.” A meeting is to be held on the whole sub- 
jectat Newcastle on Saturday, Jan. 31. 

So many conflicting estimates and statements continue to be put 
forth with regard to the probable supply of cotton that we are in- 
duced to reproduce Mr. Laing’s views on the subject. The utter- 
ances of a gentleman like this veteran homme duffaires are entitled 
to careful consideration. “It is hazardous,” says Mr. Laing, “to 
venture on an estimate in such matters, but I see no reason to alter 
that which I gave four months ago at Manchester, viz.—1l. That 
for the next twelve months India might furnish from 1,250,000 to 
1,500,000 bales, but not more. 2. That permanently, after time to 
extend the cultivation and get over the fluctuations on the termina- 
tion of the war, India might supply somewhere about 2,000,000 bales 
with a permanent average price of 6d. per lb. for Indian cotton in 
Liverpool; and 1,000,000 bales, more or less, for each 1d. per Ib. 
more or less, in the price of the article. I believe that if the war in 
America could be terminated to-morrow by the joint recognition of 
the South by the Great Powers or otherwise, the result at which we 
should probably arrive in two or three years, after severe fluctua- 
tions, would be something like the following :—Cotton consumption 
of the world, 5,000,000 bales. Supply—America, 2,500,000 to 
3,000,000 bales, at 6d. to 7d. per 1b. ; India, 1,500,000 to 2,000,000 
bales, at 5d. to 6d. per Ib.; the rest of the world, 500,000 to 1,000,000 
bales.” Although the official returns of the Board of Trade on the 
receipts of cotton for 1862 are not yet fully made up, we have 
sufliciently conclusive data now on hand to institute a comparison 
between the imports effected of this precious staple last year in the 
face of the most serious obstacles as compared with the years which 
have elapsed since 1843, ‘The result is as follows :— 

















Year. Imports, Ib. + Year. Imports, lb. 

848 4. ce «ce §=6673,193,116 1853 .- «.. ee $95,278,749 
1844 .. .. o- 646,111,304 1854 .. .«. 887,333,149 
16465 .. oe 721,979,953 1855 ec «¢ oe S91,751,952 
1846 .. oe «- 467,856,274 JO56 «2 of 
1847 2. ce oe 474,707,615 | 1357 oe : 
Is48 e «+ 713,020,161 1858 oe oe 
1849 .. oe 755,469,012 1859 oe 
1850 1. oe isco. - 
1851 2c oe oe 1861 1. ce oc 
1852 .. . 1862 .. « 





Thus, after all, the receipts of 1862 were in excess of the imports 
effected in 1846 and 1847, although they were below the totals for 
the remaining 17 years, and as regards the last 10 years deficient to a 
most serious extent. The total number of bales received last year 
was 1,445,451, as compared with 3,035,728 bales in 1861; but it must 
be borne in mind that the weight of the Indian bales is only 375 Ib. 
while that of the American averages 445 1b., so that it was impos- 
sible to make the culculation last year on the same basis as for 1861. 
Of course our calculations for last year are subject to official modi- 
fications; nevertheless, they will not be found very wide of the 
mark. The proportion in which the leading sources of supply 
contributed to the general results since 1843 will be found in the 
annexed figures :— 














Year, United States. British India Miscellaneous. 
Ib. Ib. Ib. 

1643 oc .. 674,788,720 .. .. 65,709,729 .. .. 32,744,867 
3844 .. oc 517,218,622 .. .. 88,637,076 .. .. 40,252,906 
1845 .. .. 626,650412 .. . S58 i oe & 

1846 .. oe . ° 

1847 «2 ce eee ° 

1848 2c oe * 

1849 .. oe 

eee ° ee 

1851) 2c eo . e 

Is52 oo oe SF 2 « 

[S53 oo ec 161,848,100 .. oe 

Is54 oe § « e+ 119,836,009 as 

S55 .. 681,629,424 ‘ 





1856... )«6«. «6 TS0,040,018 2. 
1857 oe «e = GO4,758 048 





1859 ee o- 961,707,264 .. «. 

1860 .. .«- 1,115,800,608 .. .. +e ee 
igs6él . 819,500 528... 309,040,448 + << 
1862 .. o- 32,204,205 .. .. 401,915,000 .. 


The Stockport and Woodley Junction Railway was opened last 
week. It is 2 miles long, and at Woodley it connects with the 





Newton and Compstall branch of the Manchester, Sheffield, and | 


Lincolnshire Railway. At Stockport it connects with the Stock- 
port, Timperly, and Altrincham line, which, when complete, will 
afford a communication between that district and Liverpool by way 


of Garston, thus obviating the necessity of passing through Man- | 


chester. The line is worked by the Manchester, Sheflield, and 
Lincolnshire Company. 

We glean several items of interest from the west of Scotland. At 
the last meeting of the Glasgow Association of Assistant Engineers 
a paper on an improved tractional brake was read by Mr. 
Russell, and on a “distil-wrator” by Mr. G. Russell. In connection 
with Clyde shipbuilding we can now give a complete résumé of the 
operations of Messrs. W. Denny and Brothers, and Mr. A. Denny, 
of Dumbarton, last year. Messrs. W, Denny and Brothers launched, 
in 1862, the Rona, a paddle steamer of 1,215 tons; the Memphis, a 
screw steamer of 1,010 tons; the India, a screw of the same burthen ; 
the Gerard, a screw of 510 tons; the Kurrachee, a screw of the same 
burthen; and the Corinth, a screw of 1,544; making, in all, a total 
tonnage of 5,799 tons turned out from the yard of the firm. Mr. A. 
Denny launched, in 1862, the Pehlwan, a paddle tug steamer of 135 
tons; the Columbia, a screw steamer of 392 tons; the Ava, 
a screw of 278 tons; and the Granite City, a paddle of 463 
tons; making, in all, a total of 1,268 tons. Messrs. W. Denny 
and Brothers have just launched a screw of 700 tons, named the 
Virginian, and now being fitted with engines of 230-horse power, so 


as to be ready for service next week. The firm has also on hand two | 


iron screw steamers for the Spanish Royal Mail Company, each 
of 1,900 tons burthen; a tug, of 450 tons, to be placed on the 
Hooghly; and a screw of 300 tons, intended for the British India 
Steam Navigation Company. Mr. A. Denny is building a screw of 
600 tons, another of 90 tons, and a paddle of 460 tons. In 1862 
Messrs. W. Denny and Brothers made engines of 275-horse power 
for the Rona, 60-horse power for the Pehlwan, 100-horse power for 
the Granite City, 17U-horse power for the Memphis, 17(-horse 
power for the India, 100-horse power for the Columbia, 120- 
horse power for the Gerard, 12U-horse power for the Kurra- 
chee, 6U-horse power for 


for the Corinth, They have also finished a pair of engines 
of 230-horse power, now being placed in the Virginian, and 
a pair of 100-horse and 40-horse power respectively. They 
have now on hand two pairs each of 320-horse power for the 
Spanish mail steamers, and a pair of 240-horse power for the 
tug steamer to be sent to Calcutta. Mr. A. Denny is buildin, 
two pair, each of 100-horse power. Messrs. W. Denny an 
Brothers are opening the Leven Engine Works, a subsidiary 
building yard, for the construction of vessels of about 200 
tons. Messrs. Henderson, Coulborn, and Co., of Renfrew, have 
launched a screw steamer, named the Alexandra, in honour of the 
intended Princess of Wales. The steamer is about 50( tons, and 
will be fitted with a pair of diagonal oscillating engines of 80-horse 
power. She is intended for the Australian coasting trade, and will 
be commanded by Captain Partridge. The same builders have at 
present on the stocks a steamer of 750 tons, and another of 550 tons, 
in a forward state; and the keel of another steamer is being laid down 
in the space lately occupied by the vessel just launched. Messrs. Black- 
wood and Gordon, of Port Glasgow, have launched a tug steamer of 272 
tons, builders’ measurement, for the Clyde Shipping Company. Her 

Wueusivus ere 114ft. in length: breadth of beam, 19ft. lin.; and 
the depth 10ft. 3in., muutdca ~ The Conqueror will be wrought by 
engines of 90-horse power, on the side leyer principle, manufactured 
at the works of the builders. This vessel haz been built to replace 
a former steamer of the same name (the Conqueror), which was 
disabled at the quay about three months since. The builders have 
on hand two other vessels, a paddle steamer of 410 tons, and a screw 
steamer of 515 tons, for the same company. They have also 
launched a screw steamer of 720 tons, which is now being fittea up 
with her machinery. Another of the same dimensions is in course 
of preparation for the Limerick Steam Shipping Company. Besides 
these, Messrs. Blackwood and}Gordon have on hand a steamer for an 
Australian and another for an American company. The machinery 
for these vessels will also be prepared by the builders. An interesting 
report by Mr. Gale, submitted to the Glasgow Water Committee, states, 
that from the unusually humid character of the last two seasons, 
water in Loch Katrine district has been wasted or run off almost 
continuously for the last eighteen months. All the lochs are full, 
aud there are now in the reservoirs about six months’ water in store. 
In the Gorbals reservoir there are 205 days’ water in store at the pre- 
sent rate of supply from these works. The average supply sent in 
to the city from the Loch Katrine and Gorbals Works for 1862 was 
19,800,000 gallons per day, against 19,200,000 supplied in 1861, being 
an increase of 600,000 gallons aday—a striking proof of the continued 
material progress of wonderful Glasgow. ‘The laying of a new 
15-in. main for the better supply of the Govan district is completed, 
and the result is very satisfactory. ‘The supply of water to the 
high grounds by Langside and the (Jueen’s Park is somewhat 
defective ; and, as many additional houses are being erected in that 
locality, the subject will soon require the atteution of the works 
committee. The pumping-engines at the Dalmarnock and Cranston- 
hill Works, which have been sold, are being removed. All the 
remaining old pipes have also been sold ; and of old works to dispose 
of, there only remain the two newest engines at Dalmarnock 
(Samson and Goliath), and the ground at the Dalmarnock and 
Cranstonhill works, and at the Buccleuch-street Reservoir, on 
Garnet-hill. It is announced that the steam coals now being 
wrought by the Messrs. Cross, of Roughrigg Colliery, near Airdrie, 
have been tried by the Admiralty aud reported of good quality, and 
have been added to the list of those included in the naval contracts 
as Scotch coal. 
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SCOTCH PIG IRON REPORT. 
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Plates and Sheets... .. ..£9to£10 ,, 3 ,, 
Rails so ee « oe ce O90 @ 
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GLASGOW, 2Ist January, 1863. 
The Pig Iron market has been steady without much animation this week. 
The demand for consumption and export is moderate, and hardly up to 
expectation. The business doing for speculation is limited 
The miners are again agitating for an increase in wages, which the iron- 
masters are resisting. 
Exports last week were 7,203 tons, against 9,308 tons in the corresponding 


| week of last year. 


the Ava, and 200-horse power! 34, Ludgate-hill, London. 


Suaw, THOMSON, AND Moore, Metal Brokers. 








Nava Enorneers.—The following appointments have been made 
since our last: —Thomas Huard, engineer, to the Caradoc; William 
Todner, engiveer, to the Cumberland, for the Bullfrog; James 
Donne, engineer, to the Triton; James Bowman and TT’. 8. Gissing, 
first-class assistant-engineers, to the Caradoc; Charles Bulford, first- 
class assistant-engineer, to the Asia; F. W. Robinson, first-class 
assistant-engineer, to the Triton ; John Kelly and William Hopkins, 
second-class assistant-engineers, to the Caradoc; William Walker, 
second-class assistant-engineer, to the Triton; Robert E. Ramsay, 
acting second-class assistant-engineer, to the Triton; James G. 
Bain, in the Weser, has been promoted to acting first-class assistant- 
engineer. 

Tne “ Illustrated London News,” Novy. 8, speaking of Benson's 
Watches in the Exhibition, says—* Ranged around the base of the 
clock were the watches which Mr. Benson exhibited, and which 
have been universally admired for the beauty and elegance of the 
designs engraved upon them. The movements are of the finest 
quality which the art of horology is at present capable of producing.” 
Chronometer, duplex, lever, horizontal, repeaters, ceutre seconds, 
keyless, split seconds, and every description of watch, adapted to 
all climates. Benson's Illustrated Pamphlet on Watches (free by 
post for two stamps) contains a short history of watchmaking, with 
descriptions and prices. It acts as a guide in the purchase of a 
watch, and enables those who live in Scotland, Ireland, Wales, the 
colonies, India, or any part of the world, to select a watch, and have 
it sent free and safe by post. J. W. Benson, Prize Medallist, 33 and 
Established 1749.—[ Advt. | 
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RUSSIAN STEAM SLEDGE. 
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A STEAM TUG FOR DRAWING HEAVY LOADS 
OVER ICE AND COMPRESSED SNOW. 


By M. Rovrzen, late student of the University of Moscow. 


Tuts invention is intended to furnish an inexpensive mode of 
carriage for commodities that abound in certain regions so difficult 
of access as to render the ordinary means of conveyance too costly to 
be available. 
exist in Russia, the produce of which is virtually wasted for want of 
a cheap system of transport. In European Russia alone, it is calcu- 
lated that there are 360,000,000 acres of forest (two-thirds of it 
belongiug to the crcwn) the greater part of which is left untouched 
although the price of an acre of timber is in some districts not more 
than half acrown. Yet the price of fuel in the towns is constantly 
rising. The present price of a fathom of firelogs, 16in. long, is in 
St. Petersburg hardly less than 16s., while in Moseow it is higher 
still, on account of the inferior amount of river and canal communi- 
cation. 

The demands for wood in the inhabited parts of Russia have 
pressed severely and unfairly on the forests easily accessible by land 
or water carriage. Timber of the finest sort has disappeared, for 
instance, from the Baltic provinces. In remote regions, meanwhile, 
trees die, fall to the ground, and rot, to an extent that has been 
valued by statisticians at the rate of many millions sterling per 
annum. Haxthansen asserts that more money might be made out 
of the forests of Northern Russia than can be obtained from the gold 
mines of Siberia. He proposed a plan for colonising those im- 
mense forest regions by establishing a series of parallel roads which, 
starting from inhabited spots on the banks of rivers, should pene- 
trate successively into the most distant parts. In a country laid out 
in this manner M. Routzen’s invention would prove an auxiliary of 
great value,as the engine might be made useful in preparing the 
trees for transport, and afterwards drag them off to the river side. 
The success of the scheme depends mainly on the fact that for 
three or four months in the year Northern Russia is covered 
with snow, which, after the passage of a certain number of 
heavy vehicles over its surface during the continuance of frost, 
becomes very hard, and as smooth almost as ice. M. Routzen’s 
experiments on this surface have led him to the conclusion that the 
mean friction of sledges with wooden slides is 0-04, giving a mean 
coefficient of 4 per cent. 

Sledges are vehicles of very simple construction, easily and 
cheaply made in a country abounding with timber. They are not 
easily put out of gear; they are well understood by the Russian 
peasantry, who are familiar with the simple, but none the less 
necessary, art of loading and unloading them, so as to make them 
steady. Acting ou the maxim of slow and sure, M. Routzen has 
deliberately preferred the sledge to the wheeled conveyance. 
Placing an ordinary high-pressure engine in a large sledge capable 
of holding the boiler and all the needful apparatus, he proposes to 
make it either a stationary engine or a locomotive, as necessity may 
arise. In the latter case he would proceed by hauling, with a 
cable anchored on piles fixed a certain distance in advance, 
in much the same way as is practised in working the steam 
plough. The process is tedious in the extreme, yet it is better 
than nothing, and it has the advantage of being cheap and easy. 
Perhaps the long-enduring, patient Russian boor would see nothiug 
remarkably slow in locomotion of this kind. M. Routzen’s loco- 
motive sledge would draw a train of “ gouds” sledges at the rate of 
about a mile an hour. Greater speed could hardly be attained with 
a large freight, while small freights would not pay. It is obvious 
that where there is a considerable amount of dead weight to be 
moved a sacrifice must be made either of freight or speed. It is 
equally obvious that in the transport of heavy and bulky commodities 
such as timber, corn, coals, and other minerals, low freightage is of 
more importance than great speed. 

_In districts where neither workshops nor skilled workmen are 
likely to be found, elaborate machinery would be out of place. On 
this account M. Routzen will not have a condensing engine. The 
abundant supply of wood on the scene of operations enables the 
undertaker of this scheme to disregard economy in fuel. For the 
supply of water he relies upon the snow, which is melted in a 
tank placed between the engine and the boiler, and through which 
the exhaast pipe is made to pass on its way to the chimney. 

The sledge containing the engine, tank, boiler, &c., is necessarily 
large, strong, and heavy. The sledges forming the train are of 
smaller size. They are united by coupling chains, and provided 
with buffers. Only half the train is hauled up to the anchorage in 
company with the engine, which then becomes stationary, and, re- 
versing its action, hauls up the remaining half from the preceding 
anchorage. Variation in the degrees of s is obtained by means 
of the two drums of the engine (one being er than the — 
on which the hauling cable winds. A couple of horses are requi 
to carry the cable on one anchorage to the next. 


The advantages of a contrivance so very simple as M. Routzen’s 
can only be appreciated in a country where roads are extremely few 
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| and very bad, and where the ordinary mode of transport is remarkably 
| cumbrous and inefficient. Travellers in Russia have often been struck 
| with the interminable line of little oue-horsed carts in summer, and 
| sledges in winter, which are to be met toiling painfully along the 

tracks and high roads. To the tail of the first cart is tied the horse 
| of the second, and so on, in a train of about twenty-five, when a 
| break occurs, which is followed by another train, so that sometimes 
| more than a hundred vehicles of this description are under the guid- 
ance of only three or four men. 

It is calculated that 100,000 conveyances of this kind are em- 
ployed in the carrying trade of Archangel in the course of one year, 
during which a total of 50,000 or 60,000 tons weight is brought 
from the interior. The traffic is managed by peasantry, who 
receive een in advange, and not unfrequently the cargoes 
are greatly damaged, sometimes utterly lost, and justification of the 
accident is always sought in the pretext of bad roads, which is expected 
to cover all delinquencies. THe poor unshod little horses, or rather 
ponies, are soon worn out. The cost of this carriage to the merchants 
is about 3}d. a pood (36 Ib, avoirdupois) for a distance of 200 miles 
from Archangel, but the price rises to 6d.a pood at the distance of 
240 miles. In the bad season, towards the month of May, 8d. or 
10d. is paid, that is, from 2s. to 2s. 6d. a cwt. 

M. Routzen reckons that his system would enable the under- 
takers to carry freights at 6d, a cwt., which is less than half the 
price paid on the railways and best roads of Russia. 

He says that 1-horse power is equal to the carriage of six tons 
over the smooth surface of compressed snow at the rate of a mile an 
hour. An engine of 80-horse power would draw 480 tons. Allow- 
ing 60 tons for the dead weight of the locomotive, &c., a net freight 
of 420 tons could be carried. If the distance to be traversed be 100 
miles, and the train works twenty hours a day, the journey would 
be completed in five days. As there are 100 days in winter when 
the train might be worked, twenty journeys could be accomplished, 
and 8,400 tons be carried 100 miles. 

Reckoning, then, the cost of the engine at £3,200, the interest of 
that sum, at 10 per cent. would be £320; repairs, &c., £160; fuel 
(the maximum), £800; labour, £160; feed of two horses, expenses 
of cable, &c., £260; total, £1,700. 

This estimate of the cost of carrying 8,400 tons would make the 
carriage of a cwt. cost 22 pence, which would leave a large margin 
of profit to the undertakers of the scheme. 

Of course, in new enterprises of this nature, allowance has to be 
made for unforseen cirgumstances; yet it must be observed that in 
the above estimate a high price has been put upon the engine, and 
a large provision made for the fuel. In the most wooded districts— 
such as Viatka, for example—the firelogs will scarcely cost more 
than the trouble of cutting them down. ‘The allowance for friction, 
too, it must be remembered, might be diminished in proportion to 
the frequency of the trains, whose passage will harden and polish 
the roads with every journey. A slight diminution in this respect 
will make a considerable difference in the total amount of profitable 
freight. 

The rates of carriage need not be reduced to the low tariff above 
suggested, but might be brought nearer to the established charges. 
The project is commended to the consideration of practical men in 
England. A company undertaking the work would meet with every 
encouragement from the Russian Government, which is most 
anxious to develope the vast resources of the neglected provinces of 
the empire. 

Description or THE Tvu@ (as represented in Figs. 1 to 8). 

In order to avoid the necessity of using too heavy a cable the 
train is divided into two parts, the first of which will move with the 
engine, as shown in Fig. 1. 

The pulley A is fastened to two fixed points a andb; the con- 
tinuous cable which extends from the pulley A to the pulley b 
winds upon the drum C, and unwinds off from the drum D in the 
| direction of the arrows. As the winding upon C is larger than that 
upon D the cable tends to draw the pulley A, which, being fixed, 
the engine and train move towards A. ‘The speed of this motion 
is given in the formula 

2a4R—er = # (R—7) 





in which R is the radius of the pulley C; r the radius of pulley D. 
It is evident that the progress of the train will be determined by the 
difference of the windings of the cable on the two pulleys divided 
by 2. 

" Eepreming this epee Wy V and r by F the result will be 


=@e(K— . 
It is clear that by givi to the difference R — R' the value 
desired, the wrengoeg § ue of V will be obtained. 
And by taking for t 


difference a certain value v' there will 
follow 


R—RH=0'. 
It will be seen that in this equation the desired value may still be 
ponte and to RF’, a remark that will apply when another speed 
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When the engine reaches the pulley A it is stopped, and fastened 
to the fixed posts a and }, as seen in Fig. 2, ont! the engine is re- 
versed. The cord winds on drum C from right to left, and unwinds 
from drum D. The pulley A is set at liberty, and may be drawn 
forward by horses to the next point. The pulley B, to which the 
second part of the train is attached, is drawn towards the engine. 
When this journey is accomplished, pulley A is fixed, and the train 
is again in the position of Fig. 1. 

If greater speed be required the cable may be made to wind on a 
sivgle drum as in Fig. 3. In that case the cable winds on to drum 
D, the pulley A being fixed at the pointse and f When the 
pulley is thus fixed and the cable winds on to drum D from the 
right-hand side, the engine and train willmoveon. The speed of 
this winding will be given by— 

2rror”R 
according to the observation already made. The value R! can be 
applied without making any change in the speed V, when the cable 
was wound on two drums, so that fresh speed may be given to w R' 
whenever it may be thought desirable. 

By changing the course, and making the pulley A movable, the 
—- would return to the condition of Fig. 2, only with a different 
speed. 

By winding the cable on drum C another speed would be obtained 
for the train equal to x R, in which the quantity R, already deter- 
mined by preceding rates of speed, camnst bo disposed of. 

There is yet another way of varying the speed by making the 
cable wind in the same direction from right to left, or vice versa, 
on both the drums. Then the speed of the train as represented 
in Fig. 4, would be as 

7KR+e¢R 


This arrangement affords means for obtaining two different 
degrees of speed by advancing the trucks partially as is done 
upon inclined planes. 

Thus, supposing the pulleys A and B to be fixed and the cable 
winding on one of the drums C or D, the cable would move 
with the speed of 2 x Ror of 2 # R'. 

If one or more trucks be attached to this cable they will move at 
the same speed, but they will suffer the disadvantage of being 
drawn by a single cable. In employing this means it will be 
necessary to place the aed B behind the last truck, and to have 
power to truss each truck by some tackle to the cable as is done 
with trains upon inclined planes. This arrangement is very con- 
venient in the descent of slopes. Supposing the slope to be shorter 
than the cable, some trucks might be made to descend the slope 
while others were ascending, it affording a desirable compen- 
sation. 

Fig. 5 of the plate represents a longitudinal elevation of a train in 
tow of the apparatus, 

Fig. 6 is a plan of the same, seen from above. 

Figs. 7 rp 8 show, on a larger scale, the towing apparatus itself, 
mounted on its own sledge. 

This locomotive sledge carries both the engines and the boiler 
which feeds them. It is made of strong sleepers LL! bound together 
by a framework /, arranged crosswise for the sake of solidity. 

The engines are horizontal, supported by T-irons firmly fixed to 
the sleepers of the sledge, the two cylinders V and V! are fed by 
the common pipe ¢, which starts from the top of the feeder G placed 
at the back of the sledge. ‘The steam that escapes from the cylin- 
ders is conducted by the pipe ¢' into the chimney to augment the 
draught. The exhaust steam is used on its way to melt the snow 
thrown into the reservoir R which supplies the boiler with water. 

The reservoir R is constructed so as to receive the snow melted 
by contact with the pipe t' ready for delivery by the feeding pumps 
into the boiler. The feeding pumps PP' are constructed so that one 
may suffice in case of damage to the other to supply the boiler 
adequately with water. They are set in motion by the eccentric pp" 
supported against the crank shaft G' upon which the drums C and 
D are fixed. To prevent fouling the chain or cable on these drums, 
spiral grooves are made which keep the chain in its place. 

The working of the two engines is regulated by the mechanism 
H, which controls the introduction of the steam by acting on the 
slides I, I', covering the box. The use of these slides, as is well 
known, is to turn off the steam and to reverse the engine when 
necessary. Although a variable stop might have been better, on the 
score of economy of fuel, we think the inventor has done well to 
simplify the mechanism as much as possible by adopting a fixed 
stop. Besides, the power of the engine may be varied according to 
the heaviness of the load, or the difference of the roads, declivities 
&c., by increasing or diminishing the pressure, either by enlarging 
or minim ising the opening or by adopting one of the arrangements 
indicated in Figs. 1 to 4. 

The rectilinear movement of the pistons is converted into a circu- 
lar motion by the connecting rods J and J! and the cranks K and 
K' attached to each extremity of the shaft G'. 

The sledges are furnished with buffers, and are connected by 
chains and a screw apparatus like that on the ordinary goods trucks. 

Rosert Harrison. 


CompLeTion or THE Fieer Sewer.—The new sewer from the 
point of rupture to a spot in Victoria-street a few yards south of 
St. Peter’s Church is quite finished, and the roadway of this 
thoroughfare, which was partially excavated for the construction of 
the new work, has been filled in. ‘The open trench, through which 
the muddy waters of the Fleet have passed for the last few months, 
has been filled in with earth, and the mounds of soil lying on the 
west side of the street have been levelled. 

American Horets.—'T'he architect of the last great American hotel 
has addressed the following letter to the 7imes:—“ The new hotels 
of recent construction in the United States are the Metropolitan, 
Sf. Nicholas, and Fifth Avenue, of New York, which were all sur- 
passed in extent and cost by the Continental, of Philadelphia, it 
being six storeys in height over the side walk, with a front of 
235ft. by a depth of 190ft., its grand dining-room is 90ft. by 47ft., 
the tea-room, 65ft. by 36ft. Its ety is for 800 to 900 guests. 
his hotel is again surpassed by the Lindel, at St. Louis, being 
seven storeys in height, exclusive of basement; its height from the 
side walk is 112ft. to the top of lave cornice; its principal front is 
272ft.; its depth is 227f{t. The two principal fronts are faced with 
cream coloured magnesian limestone elaborately finished. The 
two dining-rooms (with carving-room between), easily thrown 
together for dancing or other festival purposes, are 233ft. in length, 
45ft. in width, evidently the largest in the world; that part as 
the gentlemen's ordinary is alone 128ft. long 7 45[t. in extent. On 
the same floor, and contiguous, is a kitchen 60ft. by 46ft., and 20ft. 
high. This hotel can accommodate with ease 1,200 persons. Some 
idea may be formed of its great extent by a few statistics of materials 
used in its construction. ‘The brick laid in its walls is sufficient to 
pave an area of more than 38 acres. This is in addition to 8,000 
perches of rubble stone in the foundations, 35,000 cubic feet of cut 
stone in the fronts, 740 tons of cast and wrought iron, 27 acres of 
plastering, 810 windows, 650 inside doors, 3,240 lb. of copper for 
gutters; the plate glass in the building would cover an acre of 
ground, the floors seven acres, the skirtings, or washboards, laid ina 
continuous line, would reach thirteen miles, and if a boarder desires 
to take a walk through the wide and lofty corridors before breakfast, 
he may travel one mile and a quarter without going over the same 
floor twice. Besides the marble flooring and other ing, 
800,000ft. of flooring boards has been laid, and it will require 30, 
yards of carpet to cover them. Thirty-two tons of sash weights are 
used, 16,000it. of gaspipe (with many thousand burners), 120,000 Ib. 
of lead, and 30,000 of iron pipe to supply it with water, besides that 


for heating it. Thirty-two miles of bell wire was req , and 
three water tanks, containing 80,000 gallons of water, rest upon its 
roof. The actual cost of the building is 950,000 dols., which, with 


the ground valued at 326,400 dols., make the whole value 1,276,400 
dols., without the furniture. There are 525 bed rooms, 19 parlours 
and 36 shops, besides the saloon and billiard rooms. The basement 
has a railroad under the entire building, and connected with the 
elevators. 
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METROPOLITAN SUBTERRANEAN RAILWAY. 


Tue success with which this new line is working, as tar as it can 


_ yet be judged by its great and increasing traffic returns, has up to 


the present infinitely surpassed the expectations of its promoters. 
Even when allowing a most liberal margin for the numbers of 


merely curious visitors anxious to see the line for the first time, the 
present daily returns are still nearly one-third greater than were 
anticipated. In fact, though the numbers are by no means too large 
to please the Company, or even as large as they no doubt will be when 
the whole working arrangements are complete,—when extra trains 
are running, and, above all, when the public get used to the speed 
and convenience of this main artery of communication,—yet for the 
present the rush of passengers eager to be conveyed overtaxes the 
resources of a line so new and so exceptional in character as to 
require the most vigilant superintendence till all is in full 
working order. Just now plant, engines, and officials are 
overworked; and in the case of the engines this has resulted some- 
times in the annoyance of steam in the tunnel, sometimes in the 
sulphureous gas being drawn from the fires and let into the tunnel 
in sufficient quantities to make it most unpleasant to the officials, 
and even, though of course in a less degree, to the passengers them- 
selves. This inconvenience is not so much due to the condensers 
of the engines being too small as to the fact of the trains being too 
large. ‘The engines were built to work well, and condense all their 
steam with ordinary trains of three or four carriages. Now the 
trains have more carriages than these, and all of them are abso- 
lutely crammed; so that much more steam is used to draw them 
than the condensers can possibly condense, aud the driver is 
obliged to exhaust into the funnel—a process which draws the gas 
from the furnace and sets it loose in the covered way, to the annoy- 
ance of every one. New engines, with very large condensers, have 
already been ordered, and till these are ready the passengers will have 
to put up with whatever inconvenience the use of the present engines 
entails. Itis impossible, while the passenger traffic continues as 
high as it is now, that any of the engines can be spared from the 
line to have their condensers enlarged, for they are under steam 
nearly eighteen hours out of the twenty-four, and in spite of every 
arrangement passengers have often to be left behind at intermediate 
stations in the morning, the train being filled at starting. The 
unexpected popularity of the line has, as we have said, been almost 
too much for its resources. On last Sunday there were 38,000 
passengers, or about the maximum number that the Crystal Palace 
line ever takes down to Norwood and back evenon the most crowded 
days. Of course, with the reduced hours of working on Sunday, 
it would have been quite impossible to get this great number up and 
down the line had the quarter-hour intervals between the trains been 
adhered to. The first concession made on this day was to run the 
trains at seven-and-a-half-minute intervals, but even this was 
found insuflicient, and it was eventually necessary to start them, 
both east and west, at four-minute intervals between each. We 
venture to think that there is no valid reason whatever why the 
regular five-minute intervals should not be resorted to during 
certain hours of the week-days, when the passengers are most 
humerous and most eager to be off. The whole line, it should be 
remembered, was constructed for five-minute trains, and the stations 
purposely so placed that with trains running at this interval apart 
there would always be two clear stations between each—a distance 
that would render collision accidents almost impossible. In the 
same way the system of mechanical signals was devised at a con- 
siderable outlay of trouble and ingenuity. ‘These signals are about 
the best and most efficacious of this kind that have ever been 
invented, ‘They are so arranged that while any signal-man can put 
them on to “danger,” they cannot possibly be taken off but at the 
station to which the train is going. Thus, with a train starting at the 
Paddington terminus, the signal-man puts on the danger signal to 
prevent others following, and in the act of putting it on the “ points” 
which give entrance to the line are shut and locked, so that it 
becomes mechanically impossible for another train to enter the line 
till the one that has started has passed the station ahead, from which 
point only can the danger signal behind be removed. These signals 
are not used now the line is being worked by the Great Western 
Company by telegraph, but they must come into use as soon as the 
number of trains is increased, arrangements for which are already 
being made. ‘lhe first improvements in this respect will be by the 
introduction of express trains, to run through without stopping, in 
the morning to the City and in the afternoon from it. Increased 
facilities are also about to be given for the issue of tickets. It was 
thought that ample provision had been made in this respect, but the 
great excess of traflic has in this, as in other matters, rather deranged 
all the calculations which were made before the opening. 

There appears to be not the least doubt but that before long the 
whole lino will have to be worked night and day by a double staff, 
the late hours of the night being devoted to goods traffic which the 
number of passenger trains will make it necessary to exclude from 
the line during the day. Up to the present it has been found im- 
possible to make any arrangements for the transit of goods, though 
the great lines with which the Subterranean is in connection are 
most anxiously wishing for it. A parcels train for small packages, 
once or twice a day, will soon be attempted, but the great bulk of 
the goods tratlic must, we should think, be taken in the night, after 
the passenger trains have ceased running. ‘This will necessitate an 
iacrease Of staff, but the receipts fromsuch extra hours will, of course, 
far outweigh the expenditure. The plan of lighting the carriages 
by gas has, - to the present, been found to work admirably 
both as regards economy and power of illumination. The gas 
reservoirs on the roof of each carriage can be filled from the stand- 
pipes in two minutes and a half, and one filling lasts nearly three 
hours. As might be expected from the success which has so far 
attended the opening of the first part of the ine, it is intended to 
lose no time in pushing its main length into the very heart of the 
City near Moorgate-street. ‘Uhis portion from the terminus at Far- 
ringdon-street is a little over three-quarters of a mile, and will be 
made in two branches; one intersects Holborn-bill, or rather 
Skinner-street, and continues its course due south under the site of 
the old Fleet Prison to effect a junction with the Chatham and Dover 
line, which is to cross the Thames at Blackfriars. The other and the 
more important branch—in fact the main line—is to be continued in a 
cutting throngh the ground north of Smithfield and south of Charter- 
house-square, beneath the Barbican, into Finsbury, terminating in an 
ample station, nearly an acre in extent, at the bac.: of Moorgate- 
street, ou the west side. The whole of this latter branch is to be an 
open cutting, varying from 20ft. to 25ft. or 30ft. deep and of great 
width, as this portion is to be laid for four lines of mixed or double 
yauge rails. Though every care has been used to take this part of 
the line through the least valuable properties in the neighbourhood, 
yet the expense of completing this three-quarters of a mile to Fins- 
bury will be very great—nearly half as much as the whole of the 
rest of the work has cost. By its passing through the north side 


THE MANCHESTER ASSOCIATION FOR THE PRE- 
VENTION OF STEAM BOILER EXPLOSIONS. 


A sPECIAL meeting of the Executive Committee of this Association 
was held at the offices, 41, Corporation-street, Manchester, on Tues- 
day, January 20th, 1863, Hugh Mason, Esq., Vice-President, in the 
chair, in order to take into consideration a retrospect of the transac- 
tions of the Association during the past year of 1862; when Mr. 
L. E. Fletcher, chief engineer, presented his annual report relating 
to matters of an engineering character, from which the following 
facts are extracted :— ry 

It appears that all the boilers under the care of the Association 
have received their full complement of examinations during the 
past year, including an annual visit of inspection from the chief 
engineer; while the report goes on to say, “ 820 of these boilers 
have been examined ‘thoroughly,’ that is when empty and cold, 
when the inspector not only gets inside them, but also goes up the 
flues, so as to ascertain the condition of the plates and seams of rivets 
throughout. The number of these ‘thorough’ examinations this 
year is higher than it has been in any preceding one since the com- 
mencement of the Association, and is nearly double that of last 
year.” In consequence of this increased number of “ thorough ” 
examinations, it was stated that a larger number of defects than 
usual had been revealed, and which would otherwise have been 
unknown; an additional illustration of the importance of these 
“thorough” examinations. ‘The defects discovered in boilers are 
mainly of two classes, one relating to their construction and the 
other to their condition. Under the first head, namely, that of con- 
struction, 196 recommendations had been made, which are as 
follows :— 

“In 153 boilers the internal flue tubes have been recommended to 
be strengthened by hooping. 

“ In 18 boilers the shells have been recommended to be strength- 
ened at the steam domes by stays of angle iron, &c. 

“Tn 9 boilers the shells have been recommended to be strengthened 
at the ends. 

“In 16 boilers the load on the safety valves have been recom- 
mended to be reduced.” 

Under the second head, namely, that of condition, 85 defects had 
been discovered, all of which were considered dangerous, they are 
as follow :—“ Fracture of plates and angle irons, 13; blistered 
plates, 1; furnaces out of shape, 12; corrosion, 37 ; defective safety 
valves, 5; defective water gauges, 9; defective blow-out appara- 
tus, 7;” others not actually dangerous, but still unsatisfactory, were 
then given, which need not here be repeated. The report then 
went intoa detailed consideration of the defects discovered under 
each of the above heads; some of the remarks on corrosion may be 
given. 

“Corrosion is found to be going on in all boilers more or less, and 
it will be seen that the greatest number of dangerous defects in the 
preceding table are to be found under this head. 

“In one case a boiler set upon a mid-feather wall 15 inches 
thick, bad a channel eaten right along it about 8 inches wide, which 
ran down the centre of the seating, while the plates at the edges of 
the brickwork appeared quite sound, and the danger consequently 
passed for some time unsuspected. In a second instance, with a 
mid-feather 2 feet wide, the plate was found to be eaten almost 
through from nearly one end of the boiler to the other—while in a 
third, where lime had been allowed to come in contact with the 
boiler at the mid-feather, the plate was completely pulverised and 
could be carried away in handfuls. In a fourth case, ,a vertical 
tubular boiler had been placed close to a wall, one part being in 
actual contact. Damp in the brickwork set up corrosive action in the 
plate, which, being concealed by the position, went on undetected 
until the metal was completely eaten through, and a piece blown 
out by the pressure of the steam. The original plating of the 
boiler was thick, the pressure low, and the corrosive action local, 
only affecting a surface of about 12 inches square, so that the rent 
did not extend.” 

“Examples of corrosion might be multiplied indefinitely ; 
enough, however, has been said to show the importance of having 
all parts of the boiler accessible to examination, the flues sufficiently 
capacious, and the seatings as narrow as possible, and also of having 
the brickwork removed occasionally, at all events in places, so as to 
ascertain the condition of the plates, since to conclude that the parts 
concealed are in the same condition as those in view has been found 
in practice to be fallacious.” 

Under the head of Explosions it was stated:—“It is to be 
regretted that no means exist of ascertaining the whole number of 
steam boiler explosions that occur throughout the United Kingdom, 
and there can be no doubt that many are never recorded at all. 
There are known, however, to have occurred during the last year, no 
less than 31 explosions, from which at least 87 persons have been 
killed, and 88 injured. Of the number of lives lost by some of the 
above, no account could be obtained; while, from one of them, as 
many as 29 persons were killed and 12 injured; from a second, 
12 were killed and 24 injured; and from a third, 6 were killed and 
8 injured, 

“The following list gives the description of boiler to which the 
explosions have occurred, with the number of each class as 
well as of the persons killed and injured:—4 haystack boilers 
—12 persons killed and 5 others injured; 6 plain cylindrical 
egg-ended boilers—6 persons killed and 6 others injured; 3 
ironworks boilers—47 persons killed and 44 others injured ; 
3 plain single-flued Cornish boilers—2 persons killed and 2 
others injured; 2 plain double-flued Lancashire boilers—4 per- 
sons killed; 3 locomotive boilers—4 persons killed and 2 others 
injured; 1 agricultural boiler of tubular portable construction—4 
persons killed and 4 others injured; 1 kitchen-range boiler—1 
person killed. Also 8 other boilers, of the construction of which 
no reliable information could be obtained, but from the explosion of 
which 27 persons were killed and 22 others injured.” 

An analysis of the causes of explosion then followed, the summary 
of which only can be given:—‘ Of 31 explosions which have 
happened during the year 1862, 11 occurred to externally fired 
boilers, from failure of the plates exposed to the action of the fire; 
3 resulted from internal corrosion, and 3 from external ; in addition 
to which, 4 were due to improper original construction, one to 
shortness of water, and another to accumulated pressure through 
want of a safety valve; while 7 occurred at a distance which pre- 
cluded a persona! investigation of their causes, at the same time 
that no reliable information could be obtained with regard to them.” 

It was also stated that since the foundation of the Association, 
eight years ago, “It has been found upon limited inquiry only, 
that throughout the United Kingdom no less than 213 explosions 
have occurred, which have been attended with the loss of 472 lives, 
in addition to serious injury to 512 persons, and considerable damage 
to property.” 





of Smithileld it destroys a hideous nest of knackers’ yards and | 


slaughier-houses, blood refiners and glue and gut makers, who 
now combine to poison the air in this part of the City. As 
it also in this neighbourhood dispossesses a number of 
poor people, and pulls down their houses, a clause in the Act 
compels the railway to run two cheap trains each way, morning 
and evening, for poor people, at a uniform fare of one penny for the 
whole length of the line, or to any intermediate station. This 
clause, however, does not come into force till the line is finished to 
the City. From Farringdon-street there will only be a slight rise 
in the line to the north of Smithtield, and thence to Finsbury it will 
be taken almost at a dead level. At all the intersections of streets 
along the cutting—and these occur constantly—the bridges that 
will continue the roadway over the line are intended to be made of 
nearly three times the usual width, in order to allow of the erection 
of shops and warehouses on either side of the road, and by renting 


or selling these freeholds the company hope to reimburse themselves | 


for a considerable share of their outlay in the construction of the 
line. It is intended to make some slight improvement in the ven- 
tilation of two of the underground stations.— Times. 


Locomorives oN Ramways.—Annexed is the number of loco- 
motives owned by each of the leading English railway undertakings. 
In the enumeration no account is taken of companies possessing 
less than 50 engines, and the figures it should be stated are brought 
down to the date of the latest return on the subject:—Bristol and 
Exeter, 60; Great Eastern, 328; Great Northern, 338; Great 
Western and South Wales, 443; Lancashire and Yorkshire, 
363; London and North-Western, 972; London and South- 
Western, 177; London, Brighton, and South Coast, 145: 
Manchester, Sheffield, and Lincolnshire, 133; Midland, 473; 


| North-Eastern, 446; North Union, 66; South-Eastern, 189; 


Stockton and Darlington, 151; West Midland, 104; Caledonian, 
224; Edinburgh and Glasgow, 97; Glasgow and South-Western, 
129; North British, 96; Scottish Central, 62; Scottish North-Eastern, 
56; Great Southern and Western (Ireland), 92. The total number 
of locomotives at work in England and Wales at the date of the 
return was Byer in Scotland oi Py in Ireland anes ee; | an 

te of 6,156. Assuming that the average cost of each of these 
| eemelives was £2,500, the capital invested in them would be no 
‘ less than £15,390,000. 





Tue New Armstrone Guy.—The 10}in. muzzle loading gun of 
12 tons weight, about to be prepared for trial, is to throw a 230 Ib. 
shot. The gun has 10 shunt grooves, and the shot has 20 zinc strips 
and 20 zinc buttons. 

Tue New Curer Constructor or tHE Navy.—The appointment 
of Mr. E. J. Reed to the chief constructorship of the Royal Navy, 
has special significance at a time when the eyes of the whole nation 
are directed, with peculiar anxiety, to Admiralty proceedings. It 
has been very well understood, for a long time past, that an infusion 
of “ young blood ” into the Construction-office was in the highest 
degree desirable, and that, without it, neither Boards of Admiralty 
nor Controllers of the Navy—no matter how well-intentioned and 
energetic—could possibly succeed in maintaining our naval pre- 
eminence in face of the activity and skill of our imperial rival. Mr. 
Reed possesses many unusual qualifications. He was trained origi- 
nally as a shipbuilder in her Majesty’s dockyard at Sheerness, where 
he was for four years employed on the actual building of war-ships. 
In 1849 he was specially selected by the Rev. Canon Moseley for 
removal to the School of Mathematics and Naval Construction at 
Portsmouth. There he enjoyed the advantage of studying the 
highest branches of the theory of naval architecture under the Rev. 
Joseph Woolley, LL.D., a distinguished mathematician. While at 
Portsmouth, Mr. Reed also studied the practice of shipbuilding 
under the teaching of the late Mr. John Fincham, the most distin- 
guished shipbuilder of the last generation. After leaving the School 
of Naval Construction he returned to Sheerness Dockyard as 
a supernumerary, and, before receiving a permanent appoint- 
ment, applied for permission to leave the service, owing, 
we believe, to causes connected with the military service 
imposed in that day upon officers in the dockyard 
battalions. In 1853, on leaving Sheerness, Mr. Reed accepted the 
editorship of a scientific periodical, closely connected at that time 
with shipbuilding affairs, and in the execution of his duties he was, 
of course, thrown into intimate acquaintance with the system of ship- 
building pursued in the private as well as the public dockyards of 
the country, and especially with the practice of iron shipbuilding. 
In December, 1858, he read a paper “ On the Modifications which the 
Ships of the Royal Navy have undergone during the present 
century in respect of Dimensions, Form, Means of Pro- 
pulsion, and Powers of Attack and Defence,” at the Society of 
Arts, for which he received the Prince Consort's silver medal. 
This paper at once established the author’s reputation as a 
high authority on naval architecture. It is worthy of remark 
that in this paper, written more than four years ago, the author 
anticipated many of the devices which have since been adopted in 
iron-cased ships, and especially the method of employing armour of 
increased thickness in the region of the water-line, which has been 
so largely employed in the French navy, and to which so many 
persons now lay claim, from time to time, asa new suggestion. In 
1859 the shipbuilders, marine engineers, and naval officers combined 
to establish a professional institution for the purpose of fostering 
their science, and they not only fixed upon Mr. Reed as the most 
desirable person to act as their organising secretary, but made the 
whole project hang upon his co-operation in that capacity. Under 
this pressure Mr. Reed agreed to act, and the success of the Institu- 
tion of Naval Archtects has been signal and complete. Since that 
time, as the public already know, Mr. Reed has applied himself more 
particularly to the iron cased ship problem, not so much as an in- 
ventor as 2 naval architect ; and the result has been that whereas in 
the early part of the year we had no prospect before us of applying 
armour to any other than monster war-ships, we have now in pro- 
gress iron cased vessels of 1,000 and 2,000 tons completely 
armour cased. It cannot be doubted that, by means similar to those 
by which this result has been obtained, the principle of armour- 
plating may be greatly improved in vessels of all sizes and classes. 
We have no doubt that the appointment of Mr. Reed, who has had 
the ability and energy to win the office for himself solely by his own 
exerfons, will be succeeded by a more vigorous administration of 
our royal dockyards than has hitherto been possible. 

Raiways 1n Vicrorta.—A report, dated the Sth of November, 
1862, by the Hon. Mr. Mitchell, Commissioner of Railways, on the 
lines constructed by the Melbourne Government, has just been 
received. As these Australian lines constitute probably the most 
substantial public work in any British colony, and the funds for 
their construction were provided by the largest colonial loan ever 
raised in the London market, the particulars in the present docu- 
ment are of considerable interest, and may be summarised as fol- 
lows:—The Victoria Railways consist of two main lines, one 
from Melbourne to Castlemaine (Mount Alexander Goldfields) 
and Sandhurst —- Goldfields), 101 miles in length, and 
the other from Melbourne to Geelong and Ballarat, with a short 
branch to Williamstown (the port of Melbourne), 96 miles 
in length, The Acts for their construction. were passed 
in 1857, except for the portion between Melbourne and Gee- 
long, which had been granted to a private company in 1853. 
The contract for the line from Melbourne to Sandhurst was obtained 
by Messrs. Cornish and Bruce, of Melbourne, for £3,356,937 ; and 
that for the Geelong and Ballarat line by Messrs. Williams and 
Little, of Melbourne, for £1,270,218. ‘The works were commenced 
in June and August, 1858, and the lines were opened throughout in 
October, 1862. The Geelong and Melbourne Railway, which had 
been previously opened, was purchased, after very protracted 
negotiations, by the Government in 1860. An extension from 
Sandhurst to the river Murray at Echuca = miles) has been 
sanctioned by the Legislature, and the line will probably 
be opened in the course of the current year. The works 
are of the most substantial character, equal in every respect to those 
on the North-Western or Great Northern in this country. The 
rails weigh 82 1b. to the yard, and the bridges and works of art are 
uniformly of stone or iron. The gauge is 5ft. 3in.—perhaps the 
best possible for all purposes. The engines, which have been pro- 
nounced equal, if not superior, to any now in use in England, were 
constructed by Messrs. Beyer, Peacock, and Co., Messrs. Stephen- 
son and Co, and other first-class manufacturers, from the designs 
of Mr. Sturrock and Mr. Gooch. ‘Ihe rolling stock has also been 
constructed in England (except part of the woodwork) under the 
superintendence of those engineers. The total expense to the date 
of the report has been :— 

Preliminary surveyS .. «+ «1 «+s «+ «6 «0 «6 eo £55,444 

Melbourne to Sandhurst, including permanent way materials 3,884,080 

Geelong to Ballarat eo es ce ce 08 ec ce eco 1,439,623 


ee 


Williamstown Branch .e «+ oe «- se ee oe oe oe 400,251 
Geelong and Melbourne Railway Purchase .. .. «+ «+ 524,854 
Rolling stock and stores - 66 <6 we we we op és 694,895 
Interest during construction.. .. .. ee «+ ef «# 680,599 

£7,684,646 


The ways and means were :— 
Debentures .. we «es of «+ se & » 0% 
Premium on ditto .. .. «2 «2 +e 08 8 08 oe 08 
Votes out of the revenue oo 08 86 08 oe 904,153 





£9,537,253 

Leaving a balance of £1,852,607, amply sufficient to complete the 
line to Echuca, to relay the Geelong and Melbourne Railway, and to 
provide for all possible contingencies. Although of the 197 miles 
open, 42 are still not available for goods traffic, the receipts have 
reached an average of £9,300 per week, or above £47 per 
mile. The working expenses of the main line to Sand- 
hurst are at the rate of 47} per cent. The average receipts 
per train mile are about 8s. 3}d. The fares are about 50 per 
cent. in excess of English rates. If, when the whole line 
is opened for both passengers and goods, the receipts should reach 
£15,000 per week, and the working expenses not exceed 48 per cent., 
the line will pay to the Government 5 per cent. on the capital, or 
within } per cent. of the interest on the railway loan. The plans 
from which these great works have been constructed were by 
Captain Clarke, RE, now commanding Royal Engineers at 
Birmingham, and Major Pasley, R.E., and the resident engineers-in- 
chief have been Mr. G. C. Darbyshire, and, subsequently, Mr. T. 
Higinbotham. Mr. R. P. Brereton is the consulting engineer in 
London 
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A TELEGRAPH TO AMERICA vid RUSSIA AND 
SIBERIA. 
(From the Times Californian Correspondence.) 

A susyect of much interest to England is the telegraph line now 
being constructed by the Russians from Moscow to the Pacific. The 
line runs through Sib ria and comes down the Amoor river to its 
mouth. From the mouth of the Amoor I was informed by a gentle- 
man who saw the direction of the line marked upon a map, that 
advantage would be taken of the archipelago of the Aleutian 
Islands, some forty in number, all belonging to Russia, and which 
would form a convenient series of stations for telegraph poles ; while 
their proximity to one another, and the length of the group, would 
obviate the necessity of long submerged cables. By means of these 
islands the long marine portion of tie Jine, by any other route, would 
be avoided ; and from them the telegraph could be made to strike the 
coast, follow it through the Russian and English possessions into 
those of America, and either under or along the shores of Puget 
Sound to Portland in Oregon, to which place a telegraph from San 
Francisco is now in course of construction. This would complete 
the telegraphic communication between—say, St. Petersburg and 
San Francisco, and from the latter city to New York by the over- 
land telegraph across the Rocky Mountains, or, in other words, 
between St. Petersburg and New York. 

Another route spoken of is to carry the wires from one of the 
Aleutians to Cape Alaska and thence by submarine cable to the 
mouth of the Columbia river, so that, as many of our kind neigh- 
bours would much like, “thus, by avoiding the coast of British 
Columbia, telegraphic communication with Europe, Asia, and 
America, could be kept distinct from and outside of British inter- 
ference if deemed necessary.” 

However this may be determined, the telegraph is being laid along 
the Amoor; stations and other erections are beiog built as far down 
as close to the mouth of the river; and the wires will most probably 
reach Nicolaievski (or Nicolaski, as the town is commo -ly called) on 
the Amoor this year. So I was informed by a gentleman lately 
from the Amoor, whose opinion it is, however, that the Russians 
will for the present rest satisfied with opening telegraphic communi- 
cation between St. Petersburg and their great garrison atthetown last 
mentioned. If this be so, it indicates a change of purpose, for the 
intention certainly was to extend the line to Oregon, so as to com- 
municate with San Francisco; and the American Government very 
naturally took a warm interest in the project, offered every assist- 
ance towards its completion, and in the last session procured an 
“ appropriation ” of money to defray the expense of makinga survey 
of the marine portion of the line, and offered to the Russian Govern- 
ment the use of one or more men-of-war for the purposes of such 
survey. 

The completion of this line would, it is supposed, obviate the 
necessity of the “Atlantic line,” so long attempted, or at any rate 
discourage or prevent its completion. It would certainly appear as 
if it would take the wind out of the sails of the Atlantic Company 
and mar their project. The Russian line would work thus:—A 
message from London for New York or for San Francisco would be 
sent to St. Petersburg by the present telegraph, and from the latter 
would be forwarded vid San Francisco, if for New York. Its other 
operations any one can work out. I see it stated that communica- 
tion by electric telegraph has already been established between 
London and Turnen, in Siberia, a distance of 4,000 and odd miles; 
and the promoters of the Russian line profess their belief in the 
completion of the great line I have described by the end of next year. 

What effect the scheme by itself would have on England, socially, 
politically, or commercially, 1 will not wait.to discuss; but taken in 
connection with two other projects on the tapis —the Pacific Raiiway 
and steam communication between California and China—both en- 
couraged by the American Government, and both, in my opinion, 
likely to be realised, the telegraph forms a link in the chain of 
measures by which England is to be seriously damaged in her Kastern 
vommerce. 

It is announced by the promoters that one great object of the rail- 
road and of the steamboat line is to change the traffic of Europe, 
Asia, and America, by diverting the trade of the East through 
America—to change the present road from England to India, to 
China, to Japan, so that it will pass through America. “We have 
had to pay toll,” said a promoter of the railroad at a convention of 
its corporators held lately, “to the turn-pike keepers, the bankers 
of Liverpool and London, in passing to the East for our teas, our 
silks, and our drugs. Freights, insurances, commissions, and pre- 
miums on bills of exchange” are among the exactions which the 
present course of trade enables the English merchant to subject his 
American correspondent to, which will all be saved, while a great 
many new advantages will be gained by the completion of the two 
vast projects contemplated. 

I cannot pursue the subject further at present than to remark 
that I can see no serious obstacle to the completion of these three 
undertakings. They all involve vast sums of money certainly ; but 
except the telegraph, which, if made at all, must be made by the 
Russian Government, the difficulty is not so insurmountable as at 
first sight appears. The terms granted to the railway pro- 
moters are so liberal, there are so many States to divide 
the expense, and there is so earnest a desire for the road, that 
it appears probable enough it will be made. The war may, instead 
of retarding, hasten this result, for the road will give work to the 
disbanded army after hostilities cease; and as for the steam line, it 
will be taken up as soon as the promised Government subsidy shall 
have been passed. And its prospects are not at all fanciful. The 
intercourse with Chiua is so great that the best informed men expect 
the line will pay 








Sream Surpesuipinc at Be trast.—Messrs. Harland and Wolff, of 
Belfast, launched, last week, the screw steamer Persian, for Messrs. 
Bibby and Co., of Liverpool. Her extreme length is 378ft.; regis- 
tered tonnage, 2,100; horse-power, 400; diameter of screw 16ft. ; 
draught of water, loaded, 22ft. 

Foreign anv CoLoniaL Jorrines.—A fall has taken place at Paris 
in the stock of the Suez Canal Company—fears being entertained 
that the vew Pacha of Egypt may not prove quite so warm a pro- 
moter of the enterprise as his predecessor—The First Chamber of 
Holland has adopted the bill for the eonstruction of a canal across 
the isthmus in the northern provinces of the kingdom.—In the 
kingdom of Wurtemburg all the railways have been constructed by 
the State. The nett revenue which they produced in 1862 amounted 
to 6} per cent., whilst the different loans contracted by the Govern- 
meut for the construction of those lines were obtained at an average 
interest of 4 per cent. The working of those railways now forms 
one of the principal resources of the budget of that State. Among 
the other German Governments, Hanover, the Grand Duchy of 
Baden, and the Duchy of Brunswick have also constructed all their 
lines, which have, as yet, produced a revenue of from 4 to 6 per 
cent. In Bavaria and Saxony the greater part of the railways 
belong to the State, but in Prussia the Government has 
only constructed those of Westphalia, aud that from Ber- 
lin to Konigsberg and the Russian frontier.—On the Ist of 
January, 1863, the whole net-work of French railways conceded or 
sanctioned was 11,520 miles, of which 6,936 miles are at present 
open to the public. The expense calculated on for terminating the con- 
cessions already accorded is estimated at £80,000,000, and the charges 
of the State, in money or works, will be about £14,000,000. From 
1860 to 1862 the companies which had obtained concessions of railways 
have expended nearly £40,000,000 in the continuation of their task. 
Since 1860 the Government, which has taken on itself a part of what is 
to be accomplished, has devoted to the work a sum of about £3,600,000. 
If that sum be added to the total amount of £6,000,000 appropriated 
in 1860, 1861, and 1862 to great works of public utility—imperial 
roads, canal or river navigation, maritime ports, agricultural im- 
provements, &c.—it will be found that in the period of the last 
three years, inaugurated by the memorable economic programme of 
the Emperor, a sum of nearly £50,000,000 has been empluyed either 
by the State or by the companies for the execution of such 
undertakings. 





THE LOSS OF THE MONITOR. 


Tus vessel, famous for her encounter with the Merrimac off 
Fortress Monroe, and which has been made the model for a number 
of iron-clad vessels, was lost on the 31st December off Cape Hat- 
teras. The Monitor left Hampton Roads in tow of the steamer 
Rhoée Island, the weather being fine. The iron-clad vessel Passaic 
left at the same time. It was noticed that the vessel, instead of 
rising to the sea, ploughed through it, the water frequently washing 
On the following evening they made Hatteras 


over the deck. f 1 
Light. ‘The sea had become rather heavier. The Passaic was then 


The Monitor now began to ship a considerable quan- 
tity of water. At night the weather got worse, and the sea 
ran high, sometimes passing over her turret. She then 
began to leak fearfully, but the pumps were able to keep her clear 
for a time. The vessel strained very much, and towed heavily. 
Presently she sprung a leak, and, in addition, the water was entering 
the turret in large quantities. Near midnight the storm was at its 
height, the waves striking and passing over the Monitor, burying 
her completely for the instant, while for a few seconds nothing 
could be seen of her from the Rhode Island but the upper part of 
her turret, surrounded by foam. This was caused as follows:—A 
huge wave would lift her up, when, in descending to meet another, 
instead of riding it like other vessels, she ploughed through, the 
projecting armour at her bow striking the water with such force, 
that the spray and foam was thrown around her to the distance of 
40ft. She was now fast sinking, the water being waist deep in the 
ward-room. Captain Bankhead then hoisted signals of distress to 
the Rhode Island, and shouted to his men “ Who'll cut the hawser ?” 
The master volunteered, and taking a hatchet, he at the imminent 
peril of being washed overboard, succeeded in severing the 
hawser, the waves passing over him at every motion of the 
vessel. One poor fellow, whose name is not known, assisted, 
but he was dashed off and drowned. Several of the crew and 
some of the officers also found a watery grave about this time, 
by being washed overboard. It was death to stand on the deck 
without baving a firm hold, and even then the danger was very 
great. One by oue the gallant fellows disappeared from the deck, 
and were seen no more; many had very narrow escapes. ‘The 
Rhode Island manned a boat, which became entangled in the loose 
hawser, and the vessels drifting together at the time, the boat was 
much crushed. ‘The crew, hcwever, reached the Monitor. The 
boat, on arriving at the side of the Monitor, was again and again 
dashed on her deck, the returning waves carrying her back into 
the sea. She struck the side of the Monitor, also, repeatedly. 
In the meantime the two vessels had approached so near each 
other that five or six of the crew of the Monitor seized the ropes 
hanging from the side of the Rhode Island, and started to climb up her 
side; but only threereached there. ‘Ibe others are supposed to have 
been struck by the Monitor, when they fell, crushed to death, or 
perished in the sea. Another boat was then manned and got 
alongside the Monitor. The last of the crew and officers that re- 
mained on deck were now in the boat, and none remained on board 
the Monitor but some six or eight who were clinging to the top of 
the turret. They were told to come down and try to reach the boat, 
but neither the entreaties of their comrades nor the order of their 
officers had any effect upon them. The poor fellows had seen their 
comrades one by one washed off and drowned in the attempt to 
reach the boats; and believing that there was no chance of being 
saved, even if they reached the boat, they preferred to remain there 
and linger a few moments more than to come down and meet 
certain death. Captain Bankhead was then compelled to enter the 
boat without them and leave them behind. About two a.m. another 
boat was launched, and started for the doomed Monitor ; but whether 
it reacbed her or not is unknown, as the boat was last seen making 
straight for her, pitching and rolling fearfully, her gallant crew 
working manfully to approach the Monitor as soon as_possible, 
when the moon, which had been gradually going down for 
some time, now entirely disappeared, and the boat wis lost in 
the gloom, The Monitor was last seen at this time also. Just 
before the moon vanished, a quarter before two o'clock, lights 
were plainly visible, but her turret and deck were rather in- 
distinct. For a few moments after darkness was all around 
the twinkling lights of the Monitor shot here and there like an ignis 
futuus, when suddenly they all disappeared, and then it was known 
that she had gone down. At this time she was distant from the 
Rhode Island about a mile and a half, while, when the boat was 
last seen, she was not more than a third that distance, so that it wa: 
almost impossible to have reached her. The Monitor was heavily 
laden with coal and ammunition. In the meantime the Passaic, 
which was in tow of the Georgia, was in a bad strait, the water 
having risen within three inches of her furnaces, when the Georgia 
started back, and ran her before the wind. This could not be done 
with the Monitor, as her blowpipes were aft, and the sea 
would thus make a clean breach over her, rendering destruction 
swift and sure. Commander Bankhead, of the Monitor, oflicially 
reports that the rolling and pitching of the vessel loosened 


lost sight of. 








the packing of oakum round the turret, and let in the 
water. When the weather got worse the vessel plunged 


heavily, completely submerging the pilot-house, and washing over 
and into the turret, and at all times into the blower pipes. Observed 
that when she rose to the swell, the flat under-surface of the pro- 
jecting armour would come down with great force, causing a 
considerable shock to the vessel and turret, thereby loosening still 
more the packing around its base. Signalised several times to the 
Rhode Island to stop, in order that he might ascertain if, by so doing 
she would ride easier or decrease the influx of water, but could 
perceive no difference, the vessel falling off immediately into the 
trough of the sea, and rolling heavily. He then hoisted signals of 
distress. The engine being stopped and no longer able to keep the 
vessel's head to sea, she having fallen off into the trough and roiling 
so heavily as to render it impossible for boats to approach us, he 
ordered the anchor to be let go and all the chain given her, in hopes 
that it might bring her up. Fortunately it did so, and she once 
more swung round head to wind. He was firmly of the opinion that 
the Monitor must have sprung a leak somewhere in the forward 
part, where the hull joins on to the armour, and that it was caused 
by the heavy shocks received as she came down upon the sea. 
‘There were lost on the Monitor four officers and twelve men, also 
one officer and seven men belonging to the Rhode Island, in at- 
tempting to save the men of the Monitor. One boat which left the 
Rhode Island to save the Monitor's men had not been heard from.— 
Liverpool Albion. 





Trarric Returns.—'The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 17th of January, on 
10,588 miles, to £486,870, and for the corresponding week of last 
year, on 10,193 miles, to £461,560, showing an increase of 395 miles 
and of £25,310 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,268 miles, to 
£381,758 ; and for the corresponding week of 1862, on 7,008 miles, 
to £360,846, showing an increase of 260 miles, and of £20,912 in the 
receipts. The increase on the Caledonian amounted to £511; on 
the Great Eastern to £1,600; on the Great Northern to £2,418; on 
the Great Southern and Western to £288; on the Great Western 
to £2,039; on the Lancashire and Yorkshire to £525; on the London 
and North-Western to £4,482; on the London, Brighton, and 
South Coast to £965; on t»e London and South-Western to 
£1,263 ; on the Manchestcr, Sheffield, and Lincolnshire to £721; 
on the Midland to £2,378; on the North British to £675; on the 
North-Eastern to £1,364; and on the South-Eastern to £1,674: 
total, £20,912. The goods and mineral traffic on those lines 
amounted to £217,653, and for the corresponding week of 1862 to 
£203,355, showing an increase of £14,298. ‘Lhe receipts for pas- 
seugers, parcels, &c., amounted to £164,105, against £147,491, 
showing an increase of £6,614. The traffic receipts on sixty-five 


other lines amounted, on 3,320 miles, to £105 112, and for the | 


corresponding week of last year, on 3,185 miles, to £100,714, 


‘ showing an increase of 135 miles, and of 44,398 in the receipts. 





RAILWAY BILLS. 

Srvce our last the following railway bills were declared to have 
complied with the standing orders of Parliament :—Victoria Station 
and Pimlico—to enable the London and Brighton Railway Company 


| to widen and improve the station and Pimlico Railway, and to vest 


the line in the Brighton, the London, Chatham, and Dover, and the 
Great Western Railway Companies, and to raise an additional capital 
of £430,000 ; Barnes, Hammersmith, and Kensington—to make a line 
from the London and South-Western in Barnes to the West London 
Extension at Kensington, at an estimated cost of £340,000; South 
London and Greenwich and Woolwich Railway—for a line to unite 
these railways, at an estimated cost of £420,000; Caledonian—for 
branches to Dolphinton and Carstairs, and to raise £105,000 by the 
issue of new shares; Edinburgh, Dunfermline, and Perth, via the 
Firth of Forth, and to raise £525,000 ; Kington and Eardisley Ex- 
tensions, and to raise £270,000; Dare Valley, to make a railway 
from the Aberdare Railway to the Dare valley, and to raise an 
additonal capital of £35,000; Evesham and Redditch, with a branch 
to the West Midland, and Draise, £149,000; South Yorkshire, for 
transfer to the Manchester, Sheffield, and Lincolnshire Company ; 
Newtown and Machyn Ueth—to raise £30,000, and make agree- 
ment with the Great Western and other railways for traffic; the 
Somerset Coal Railway for a line from Wincanton, on the Somerset 
and Dorset Railway, to Tunsbury, at an estimated cost of £270,000 ; 
Isle of Purbeck, from Wareham to Swanage, and to raise 
£95,000; Dulas Valley Mineral, for extensions to Brecon and tho 
Swansea Vale Railway, to raise an additional capital of £450,000, 
and to change the name of the company to that of the Swansea, 
Neath, and Brecon Railway ; Esk Valley, for an extension from the 
Eskbank-station of the North British to Springtield in Lasswade, 
at a cost of £27,000; Manchester, Buxton, Matlock, and Midland, 
for arrangements as to share capital and leasing the line to the 
London and North-Western Company; Holyake, for lines from 
Birkenhead and Poulton to Holyake, in Cheshire, and to raise 
£120,000; Carnarvonshire, for new lines to Llanbeblig and Lland- 
wrog, and to raise a new capital of £80,000; Farnborough and 
Aldershott, to run from the South-Western at Farnborough to 
Aldershott, and to raise £13,000 ; Caledonian, to merge the Granton 
branches in the Caledonian, and raise £80,000 by new shares, also 
to deviate and relinquish part of Rutherglen and Coatbridge branch ; 
North British and Wansbeck, to make financial arrangements ; 
London, Brighton, ani South Coast, new lines from Peckham 
to Tooting, Mitcham, and Sutton, together with junction lines to 
the Loudon, Chatham, and Dover, West End aud Crystal Palace, 
and Croydon and Balham Railways, for which it is proposed to raise 
£400,000 in new shares, aud to borrow £133, on mortgage: an 
extension line from Dorking to Leatherhead, at an estimated cost 
of £90,000; Wimbledon and Streatham, for a line between 
those points, and to raise £50,000; Southampton and Itchen 
Floating Pier, at a cost of £6,000; Bristol Railways, junction 
to connect the Bristol Port Railway with the Bristol and 
Exeter, Great Western, and Midland Railways at Bristol, at an 
estimated cost of £360,000, the other railways and Corporation of 
bristol contributing ; Bradford, Wakefield, and Leeds Railw ay, for 
extensions to Methly and Low Moor and Barnsley Coal Railway, and 
other powers, and to raise £130,000; Mid Wales Railway, fora 
branch to the Manchester and Milford Railway, and to raise £75,000; 
Kettering and Thrapstone, for extension to Huntingdon, and to 
raise £150,000 ; Vale of Neath, for new lines at Me rthyr and Aber 
dare, to amalgamate with Swansea and Neath, and to raise £30,000; 
liamsey and St. ves; Great Eastern, for proposed new metropolitan 
station and branches; North British, for power to run boats between 
Port Carlisle and Silloth, and certain places in the United Kingdom 
and Isle of Man; Lancashire and Yorkshire, for an exteusion from 
near Thorne, in the West Riding, to the Saddlethorpe station of 
thy Hull and Selby, with junction lines at Goole, and a branch to 
Howden, and to raise £257,000; Boston and Frieston Shore Rail- 
way and Pier, to make arrangements with the Great Northern to 
reclaim lands from the sea, and raise £90,000: London and North- 
Western, for new branches in Cheshire, to abandon part of Chel- 
ford and Knutsford line, and raise £120,000; Dundee, Perth, and 
Aberdeen Junction, for new lines from the Dundee and Newtyle to 
the Scottish North-Eastern and Alyth Railways; Wolverhampton, 
and Bridgenorth, at an estimated cost of £150,000; South Stafford- 
shire, Furness, and Midland, to unite those railways by a branch 
each company to raise £75,000; the London and South-Western, 
for amalgamation of the North Devon Railway and Bideford Ex- 
tension and for the lease of the Andover and Redbr idge Railway ; 
the Stonehouse and Nailsworth, for an extension from the Bristol 
and Birmingham Railway to Stonehouse, at an estimated cost of 
£66,000 ; the North and South Staffordshire Junction, for extensions 
from Rugeley to Uttoxeter and Abbott's Bromley; the Ely Valley 
Extension Lailway, for new lines and to raise £95,000; Banfi, 
Portsoy, and Strathisla, for extension to Portgordon and to raise 
£110,000; Formartine and Buchan, to abandon extension to Frager- 
burgh and substitute another line; the Bauff, Macduff, and Turriff, 
for an extension to the harbour of Macduff and to raise £6,000 ; the 
Glasgow and South-Western, to raise £286,000 to connect Glasgow 
and Paisley with Paisley and Renfrew, and to use the Ayr and 
Maybole Railway; the Edinburgh and Glasgow Railway, for a line 
to Dunfermline by Queensferry and subsidiary branches and 
piers, &c., at an estimated cost ot £500,000; the Merthyr, Tredegar, 
and Abergavenny, for extensions to join the Rhymney Railway and 
raise £100,000 ; the Milford Haven Dock and Railway, to revivo 
powers for purchase of lands and to extend time for completion ot 
works ; the North-Eastern, for branches at Neweastle and Starbeck 
and raise £56,000; the Midland, fur an extension from Bedford to 
London and branches to unite with the Great Northern Railway 
in London and to raise £1,750,000; the South-Nastern, to improve 
Folkestone Harbour, make new lines at and near Folkestone and 
Ramsgate, and raise £139,000, The non-compliances with the stand- 
ing orders included the bills of the Edinburgh and Glasgow, and 
other companies, Great Eastern (March and Spalding line), Wexford 
and Enniscorthy, and Drayton Junction; Potteries’ Junction, 
Bristol Central Station and Nailways, and to raise £300,000; Bristol 
and North Somerset, for a railway near Evercreech to Bristol, 
Radstork, Camerton, and other places, and raise £500,000 ; Lristol 
and Portishead Pier and Railway, and to raise £200,000; Colne 
Valley and Halstead, for branch vailways near Haverill, and to 
raise £50,000; West Shropshire Mineral, for deviation and tram- 
way, and to raise £60,000 ; Wrexham, Mold, and Connahs-quay, 
for extension to Whitchurch, Ruabon, and River and to 
raise £375,000; and the Cardiff, Caerphilly, and Aber, for extensions 
and further capital of £100,000; Regent Circus, but only in respect 
of an omission in the books of referenee; the Midland for a rail- 
way from Mangotsfield to Bath, and to raise £265,000 new capital. 
The bill for the Leicester-square, Hammersmith, Kew, and Rich- 
mond Railway was withdrawn. ‘The bills for the Marton and 
Harbury Kailway, and for the Dover, Deal, and Sandwich Railway, 
were also withdrawn. 








Dee, 


Karupr’s Steet.—The magnificent contribution of steel from the 
works of Herr Krupp, and exhibited in the late Exhibition, have 
been irrecoverably lost at sea. ‘here were about 100 tons of steel, 
fully insured. From what can be gathered from the gossip from 
Essen, Krupp will shortly be able to produce still larger masses. 

Morecamee Bay Ligurnovuse.—A screw pile lighthouse, which 
was situate on Clark's Wharf, at the entrance of the Channel to 
Morecambe harbour, has been blown down, and drifted about a mile 
nearer Sunderland than its proper position. This lighthouse was 
constructed by Mr. Mitchell, of Belfast, and erected in Morecambe 
Bay in 1854, It was upon the same plan, and in appearance very 
similar to the Wyre Lighthouse, and the light was visible at a 
distance of six miles. A portion of the erection was seen in an 
inverted position in the bay, and was mistaken by a vessel approach- 
ing Morecambe for the masts of a ship. The lighthouse will be 
replaced in a day or two by a lightship, which is vow fitting up at 
Glasson, and which will be placed in the Fairway as soon as con- 
venient, 
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Tue object of this invention, by A. W. Makinson, is to lessen the 
liability to slip either of the driving wheels of locomotive engines or 
of the paddle wheels of steamboats. This is effected by reducing 
the maximum rotative power, as it is termed, of the steam, withont 
reducing the power of the steam to produce, in the locomotive or the 
steamboat, progressive motion, so that an engine to which this inven- 
tion is applied, when compared with an ordinary engine of the same 
power, will not make the same demand upon the adhesion at the rail 
in the case of the locomotive, or upon the resistance of the water in 
the ease of the steamboat; and consequently, in the former case, the 
load upon the driving wheels may be reduced, and, in the latter 
case, the area of the floats may be reduced. 

The illustrations show the application of the invention to a single- 
cylinder locomotive engine. In Fig. 1 is shown, partly in elevation 
and partly in section, so much of the engine as is necessary to 
explain the invention ; Fig. 2 is a plan, and Vig. 3 is a cross section. 

A is the driving axle, which is in two halves; B is the crank arm 
on either half; and B! is the crank arm continued, forming a 
counterbalance to B. In each crank arm isaslot C.D is the crank 
pin, of which the connecting rod EF lays hold. To the bars F, F, 
extending from the motion plate to the boiler, are firmly attached 
the guide pieces G, G, of which a separate view is given in Fig. 4. 
A groove Il is formed in each of the guide pieces. As the crank 
arm revolves the two ends of the crank pin D travel in the grooves H 
in the guide pieces, the slot C in the crank arms allowing the pin 
free motion todo so. The guide pieces G,G, may be made in one 
or more pieces, and the driving axle passes through the centre of 
them. 1,1, are lubricators for the grooves H, H. 


Propuction or IRnon IN FRANCE.=(From our Correspondent. )— 
The production of pig iron in France in 1862 amc unted to 1,053,000 
tons, against 888,000 tons in 1861. The make of iron is calculated 
at 700,500 tons last year, against 574,700 tons in 1861. The esti- 
mated value of the pig iron made last year was £5,405,200 and of 
the iron £7,323,200. 

Potytecunic Instirvtion.—The ghosts of the Polytechnic, which 
manifest themselves as a startling appendix to Mr. Pepper's “ Strange 
Lecture,” an optical illusion, have proved singularly attractive, and 
when the hour arrives for their appearance the lecture-room becomes 
as crowded as the pit of any theatre on the night of Boxing-day. 
Mr. Pepper certainly hints in the course of his lecture that a con- 
cave mirror lies at the foundation of the spectral phenomena, but half 
knowledge of the cause by no means diminishes the wonder pro- 
duced by the effect, so skilful is the use made of a well-known ex- 
pedient. ‘There, in his cell, at the back of the room, sits the solitary 
student, till his lucubrations are disturbed, first by a skeleton, then 
by a bust of Apollo, accompanied by a young man. Enraged at 
the interruption the student endeavours to demolish the intruders, 
but they offer no resistance to his touch, and he finds that heis fight- 
ing with empty air. And, what is most curious to the eyes of 
the spectator, the ghosts are fully as substantial as the persecuted 
student—nay, on one occasion, he becomes even more shadowy than 
his visitors. The lecture and its awful supplement over, an illusion 
of another kind, addressed not to the eye, but to the ear, is effected by 
Mr. Devon, a most accomplished ventriloquist, who holds converse 
with three imaginary persons, respectively situated in the garret, the 
cellar, aud a box immediately before him, and receives answers in 
which the modifying power of distance and obstruction is imitated 
with singular accuracy. The pantomime of Harlequin and Cinderella, 
represented partly by dissolving views painted by Mr. Hine, partly by 
the shadows of living actors, is a happy combination of Christmas 
drollery with the phenomena that more particularly belong toa 
scientific establishment. The manner in which mechanical effects 
are produced by means of magic lantern slides is most remarkable. 
‘The curtain, though nothing but a spectrum, rolls up with every 
appearance of solidity. Smoke issues from the pipe of Cinderella's 
father, the torrent which she crosses in her flight from the ball looks 
like a volume of real splashing water, the wheels of her carriage 
actually revolve when she revisits the Prince’s castle. 





ALLAN’S FURNACES. 


Tus invention, by J. F. Allan, of Glasgow, relates to enna! 
such as are used with steam boilers. In carrying out the improved 
arrangements, according to one modification, suitable in the case o 
a boiler with an external furnace, such, for example, as is repre- | 
sent?! in front elevation in Fig. 1, and in longitudinal vertical | 
sectio: in Fig. 2, the furnace bars A are disposed entirely, | 
or for the most part, forward of the boiler B, the flue C there- | 
from proceeding bickwards under the boiler. To prevent or | 
consume the smoke, a sheet of air, or a series of currents of | 
air, considerably heated, is made to pass horizontally, or nearly | 
so, above the fire, and immediately in contact with the inner | 
end of the furnace roof and with the boiler bottom; and_ this | 
heated air causes an increased combustion and generation of heat | 
immediately in contact with the boiler bottom; and while prevent- 
ing smoke, at the same time effects an increased production of 
steam from a given amount of fuel. For the purpose of heating 
the air and causing its injection as described, the furnace D is 
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covered, or its roof, or a large portion thereof, is lined with 
a kind of double shell E, F, the space between the top and 
bottom of which is open at the front or outer end to admit 
air. This air passes over the bottom shell E, forming the 
actual roof of the furnace D, and, taking up heat therefrom, 
enters at the inner end in a highly heated state. The bottom 
shell E of this air passage or gill E, F, becomes intensely heated 
by the direct radiation from the fire, and to cause a more complete 
communication of its heat to the air this bottom shell E is, by 
preference, formed or cast with a number of pins or project- 
ing points G, against which the air impinges in passing. The same 
end may be obtained by forming the gill with ribs, dividing the 
space into narrow and, by preference, tortuous passages, or the pins G 





may be enlarged into hollow cones, cups, or such like indentations, 
with their concavities open to the fire. In the case of a boiler with 
an internal flue, such as is represented in front end elevation in 
Fig. 3, and in longitudinal vertical section in Fig. 4, the furnace D, 
with its warm air gill E, F, G, may be disnosed completely outside 





and in front of the flue end, or it may project more or less, as 
shown in these figures. Or, again, it may be arranged wholly 
within the flue or boiler, the warm air gil! being still made to extend 
inwards considerably over the fire, and the fire in that case com- 
mencing to act on the roof of the flue just beyond the inner end of 
the gill. 


Revotvine Cvroras.—Tue Vatve or A Caveat.—The import- 
ance of securing the patentable features of new inventions by caveats 
is aptly illustrated in the case of Mr. T. R. Timby, the owner of the 
broad patent from the United States for a revolving tower for land 
and water fortifications. Mr. Timby filed his caveat some twenty 
years since, he being then but nineteen years of age; he now receives 
a royalty on every turretted vessel built for the United States ser- 
vice. Had it not been for the protection afforded him by these 
papers Mr. Timby might, indeed, have reaped the barren honour of 
the invention, but the pecuniary benefit of the device would have 
escaped him. From the day of the discovery, 1841, down to the 
present time, Mr. Timby has been engaged in perfecting his inven- 
tion, and has spent large sums of money in so doing.—WScientific 
American. 

Lumiey’s Rupper.—The Columbine, screw steam gun-vessel, 
which was taken out of the fitting basin at Sheerness on Wednesday 
week, after being fitted with Lumley’s patent steering apparatus, 
was on Friday taken to the measured mile off Maplin Sands for 
trial. The Columbine was fitted with the ordinary rudder, and 
taken out on trial on the 16th of December last. The trial made on 
Friday was with a view to compare the results. At the first trial, 
with the old rudder, at full speed, helm starboard, at an angle 
of 23 deg., the circle wes made in 4 min. 26 sec.; with the 
new rudder, helm starboard, at an angle of 17 deg., the circle 
was made in 4 min. 10 sec. At the second trial, with the old rud- 
der, from dead stop, helm starboard, at an angle of 354 deg. the 
circle was made in 4 min. 30 sec.; with the new rudder, at an angle 
of 30 deg., the circle was made in 4 min. 15 sec. At the third trial, 
with the old rudder, at full speed, helm port, at an angle of 18} deg. 
the circle was made in 5 min. 5 sec.; with the new rudder, at an 
angle of 18 deg., the circle was made in 4 min. 10 sec. At the 
fourth trial, with the old rudder, from dead stop, helm port, at an 
angle of 32 deg., which fell off to 27 deg., the circle was made in 
4 min. 28 sec., with the new rudder at an angle of 30 deg., which 
fell off to 26 deg., the circle was turned in 4min. 20 sec. At the fifth 
trial with the oldrudder, at full speed, helm starboard, at an angle of 
11 deg., the circle was made in 7 min. 48 sec. with the new rudder, at 
au angle of 10 deg., the circle was made in 5 min. 40 sec. Ata 
similar trial with the old rudder, with the helm to port, the circle 
was made in 7 min. 20 sec., and with the new rudder in 6 min. 40 
sec. The comparative diameters of circles were :—Second trial, with 
old rudder, 818ft.; new rudder, 625ft. Third trial, old rudder, 
1,450ft.; new rudder, 782ft. Fourth trial, old rudder, 551ft.; new 
rudder, 291ft. Fifth trial, old rudder, 673ft.; new rudder, 468ft. 
When testing the power of the old rudder the trial was made 
on a calm day, and with little or no wind. The trial of Lumley’s 
rudder on Friday was made in a heavy sea, with a heavy 
gale of wind blowing from 8.S.W., the force of wind being from 
7 to 8. Captain Wise, with a wish to test the strength of the new 
rudder in the most efficient manner possible, turned the Columbine’s 
stern up to the wind in the teeth of the gale then blowing and 
against the heavy sea, and directed the ship to be steamed astern 
full speed, which the rudder answered in the most admirable man- 
ner, proving the strength and efficiency of the invention when 
applied to heavy and powerful vessels, and under the most un- 
favourable circumstances. The most marked improvement was 
evident when the small! helm was given, such as 11 deg. or 12 deg., 
the Lumley rudder then gaining as much as two minutes in descri 
ing the circle over the old rudder. The diameters of the circles— 
the true test of the efficiency of a rudder—were found to be in some 
cases as much as 5U per cent. in favour of the Lumley invention. 
The trial was considered most satisfactory. 
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HOLMAN’S PUMPS AND VALVES. 


Tuis invention, by Stephen Holman, of 18, Cannon-street, relates, 
firstly, toa novel arrangement of pump. The pump consists of 
a barrel or inner cylinder, made of iron or other material, placed 
within a cylindrical casing (which may be used as an air vessel), 
leaving a space all round between the inner and oater cylinders 
to permit the discharge of the fluid at or beyond each end of the 
barrel alternately. The piston, in its reciprocating motion to and fro 
in the barrel, operates upon the suction and delivery valves so as to 
cause the water or other fluids to flow into and out of the pump 
whichever way it is moved; it will thus be a doub!e-action pump. 
In order to render this a cheap and eflicient pump, valves made of 
india-rubber or other suitable material are used as follows :—The 
delivery valves are made to encircle the outside of the cylin- 
der or working barrel or seatings at the top and bottom, the 
upper suction valve or compound valves (as the case may be) to 
encircle the rod and to be operated upon from the top side of the pis- 
ton, the lower suction valve or compound valves to be placed on the 
seatings (which may be either cylindrical or flat) soas to be operated 
upon from the bottom side of the piston. The cover of the pump 
is constructed with a chamber or space formed all around the 
stuffing box, so that at the descent of the piston the fluid will be 
admitted to the barrel above the piston through the upper suction 
valve or valves, and at the same time be forced out from the barrel 
by the lower side of the piston through the lower delivery valve or 
valves ; and at the ascent of the piston the fluid will be admitted to 
the barrel below the piston through the lower suction valve or 
valves, and at the same time be forced out from the barrel by the top 
side of the piston through the upper delivery valve or valves. Valves 
of the construction shown were patented by Mr. Bessemer about three 

years ago. The bottom of the pump has also a hollow space or chamber 
or the water or other fluid to pass freely to the lower suction valve. 
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The fluid may be conducted to the top and bottom of the pump by 
separate suction pipes, or by a suction pipe common to both, and 
may be discharged from the pump through one or more outlets in 
the outer cylinder or case. For many purposes no other support will 
be necessary for the working barrel than that of holding it between 
the pump cover and bottom; the cover and bottom of the pump, 
being secured by bolts or any other convenient mode of fastening 
to the case or outer cylinder, are at the same operation made to press 
on each end of the working barrel, which may have flexible rings 
between to ensure soundness of joint, thus leaving the outside of 
the working barrel entirely free. 

This invention consists, secondly, of a new form of pump valves 
and seats, viz., it is proposed to make flexible valves of india-rubber or 
other suitable material, in such forms and proportions as that each 
valve shall close an opening or space by a lateral or inclined bearing 
against the two sides forming the seating for the valve. Itis proposed 
to make the valves generally of round pieces of india-rubber or 
other flexible material, and to form them in roundings, such as 
would be represented by making a round bar of iron into a hoop 
and welding it into an endless ring. The endless ring of flexible 
material thus formed may be either put or stretched on to acylindri- 
cal seat, to be expanded therefrom by the action or pressure of the 
fluid against the inner surface, and to close thereupon when the 
pressure is removed from the inner surface ; or they may be placed 
upon the surface as upon the area of a bucket; or they may be made 
in longitudinal pieces, either singly or several pieces connected at 
the ends or other parts, and placed at distances corresponding with 
Spaces on the area of the seat. The seats are formed of continuous 
cylindrical or longitudinal openings or spaces without any 
transverse bearing for the valves whatever, leaving the inner 
circumference of the ring valves, or inner surface of the longi- 
tudinal valves, as the case may be, entirely free throughout its 
length. The valve will be prevented from being forced into or 
through the opening or space by its superior diameter or dimension 
in relation to the opening or space, the two sides of which form the 
seat ; for instance, suppose the opening or space in the seat to be 
half an inch, and the flexible material forming the valve to be one 
inch, it will be evident that immense pressure would be required to 
force the valve through the opening or space in the seat ; it will thus 
be asingle valve with a double seat. It has been stated to be the in- 
tention generally to make the valves of india-rubber or other 
material round in section, but by this other sections, such as oval, 
or triangular, or any other shape which shall not require auy trans- 
verse or lap-over bearing for the support of the valve are not 
precluded ; hence the very great obstructions to the flow of fluids, 
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caused by the small spaces it which it has been necessary to form the 
seats for all flexible valves hitherto used, will be obviated by this 
invention, and the fluid, having a free passage on all sides of the 
valve, a comparatively free and unobstructed ingress and egress will 
be obtained. 

This invention consists, thirdly, of the application of a double 
ring valve made in Y form, similar to the double cup leather used in 
hydraulic presses; the inner ring to form the suction valve and the 
outer ring to form the delivery valve, by operating upon seats 
adapted for them : or the outer ring may be made to form the suction 
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in shells by the use of collodion or an equivalent adhesive material 
not destructive to the explosive character of the powder. 

It is also proposed under this head to cause the filling material of 
an explosive projectile to adhere firmly to the sides thereof by the 
use of shellac or other suitable adhesive substance, whereby the said 
filling is compelled to rotate with the shell, the danger of premature 
explosion being thereby avoided. ‘l'his solidification of the powder 
also serves the purpose of confining bullets or other similar objects 


| within the shell, in lieu of using rosin for that purpose, as heretofore, 


valve, and the inner ring the delivery valve according to the | 


arrangement of the communicating passages. 

Fig. 1 represents the pump in longitudinal sectional elevation ; 
Fig. 2 is a section taken in the line 1, 2, of Fig. 1, on plan; Fig. 3 
represents a single cylindrical bar rubber or fexible valve; and Fig. 


4 represents a single longitudinal valve; Fig. 5 represents a com- | 


pound longitudinal valve in plan; and Fig. 6 represents three 
cylindrical ring valves on a treble space seat, the middle ring or 
valve being in section ; thus the number of valves will be determined 
according to the area required; Fig. 7 represents the double ring 
valve, with so much of the pump as is necessary to illustrate its 
application. 

A, A, is the cover of the pump; B, B, the bottom ; C is the pump 
barrel; D, the pump case (which can be used as an air vessel) ; 
E, the piston; I’, I, the seats of the two suction valves; G, the 
inlet; H, the passage, communicating to the upper and lower 
suction valves ; 1, I, 1, 1, are the four flexible valves; K, the space 


or passage around the barrel, into which the fluid is forced at the | 


ascent and descent of the piston through the upper and lower deli- 
very valves; L is the outlet; M represents a hand lever; N, a 
spring stanchion ; the spring in the stanchion obviates the necessity 
of a third pin, and reduces the number of wearing parts, but the 
pump may be worked by any ordinary method of actuating recipro- 
cating rods. 

The action of the pump is as follows :—-When the piston performs 
the upward stroke the lower suction valve and the upper delivery 
valve will be expanded from their seats simultaneously ; the fluid 
will then enter the barrel below the piston, and be discharged from 
the barrel above the piston at the termination of the upward stroke ; 
these two valves (being elastic) will close quickly on their seats, and 
at the downward stroke of the piston the upper suction valve and 
lower delivery valve will be actuated in a precisely similar manner. 
The quick repetition of this action will effect a copious and con- 
tinuous discharge at the outlet L. 


THE HOTCHKISS SHELL. 


Tue “ Hotchkiss shell,” now generally used by the Federal Army, 
is the invention of B. B. Hotchkiss, of New York. His invention 
relates to various constructions and arrangements of projectiles for 
ordnance, and consists of a peculiar mode of applying a soft metal 
zone or belt to elongated projectiles whereby such zone or belt is 
not only expanded by the explosion of the charge of the gun, so as 
to fit more accurately the bore of the gun, but at the same time ex- 
presses a certain amount of lubricating material contained in an 
annular groove or cavity in the surface of the projectile, and conse- 
quently lubricates the bore and prevents the rifle grooves from 
“ leading.” 

Another advantage gained is the perfect security and firmness 
with which the zone or belt is retained upon the projectile after it 
leaves the gun. This projectile may be either solid or hollow, and 
is formed at its rear end with a cylindrical portion over which fits 
acap orculot. The front edge of this cap is bevelled as is also 
bent is the opposite direction the fore part of the cylindrical portion 
of the projectile. Over these bevelled portions is fitted a zone 
or belt of soft metal, an intervening annular space being left in 
front of this belt for containing a suitable lubricant, which is 
squeezed out by the driving home of the culot and compression of 
the belt on the discharge of the gun. A sharp projecting lip is 
formed on the projectile in front of the belt, and on the cap or culot 
in the rear of the same, which lips serve to retain the belt securely 
by being driven into the metal thereof so svon as the gun is dis- 
charged. 

According to another modification of the same projectile the body 
of the projectile is locked to the cap or culot by causing the soft 
metal belt to embrace projections or enter recesses in each, thereby 
binding the two together. 








in making shrapnel shot. 

It is also proposed, in constructing case shot and shrapnel, to 
divide the cavity into two parts or chambers by a movable division 
plate, which separates the front portion from the rear part of the 
cavity. The rear chamber is filled with powder, and cummuni- 
cates, by means of a tube passing through the front chamber, 
with a percussion fuze on the apex of the projectile. The 
front chamber contains a number of bullets, ae its fore part is 
made weaker at the front near the point in order that it will tend 
to burst first at that point and thereby cause the bullets to be pro- 
jected in the line of flight or nearly so. A washer of cloth or other 


| suitable material is interposed between the division plate and the 


| 


| containing such plunger. 


shoulders upon which it rests, in order to prevent any of the grains 
of powder escaping into the front chamber. 

Another part of this invention relates to the percussion apparatus 
of explosive projectiles, and consists of certain devices for preventing 
a premature explosion either from handling or carriage, or from the 
percussion blow or shock of the discharge. These devices 
consist either of a wire or piece of fabric or other suitable material 
which is attached to the plunger which strikes the cap or fulminating 
wafer, and is passed through the rear end of the case or barrel 
‘This wire or other attachment is, accord- 
ing to one arrangement, slightly secured to the rear of the case or 
barrel by inserting a leaden or other metal conical plug into a 
tapered hole in the rear end of the case, the wire being wedged in 
between the side of the plug and its seat. When in this condition 
the plunger carrying the cap or primer is held back out of contact 
with the front end of the case, but on the discharge of the gun the 
plug flies back inside the main chamber of the shell, and thereby re 
leases the plunger, which, on the striking of the shell, slides forward 
and explodes the priming in the usual way. 

According to another modification the plunger is made spherical 
in lieu of cylindrical, so as to be capable of rolling freely within its 
case or barrel, and is connected by a piece of fabric, wire, or other 
suitable material with a ball or stop inside the shell, such connection 
being so arranged as to hold the spherical plunger back or at the 
rear end of its case until the shock produced by the discharge of the 
gun ruptures the connection and releases the plunger. These con- 
nections may be of such a strength as to resist the first shock of the 
discharge and any other shocks produced by ricochet or grazing of 
the projectile, and only to release the plunger when the projectile 
strikes with its full force against an opposing body. A soft metal 
or other washer, to act as a buffer, is placed between the plunger 
and the rear end of the case or barrel, so as to receive the shock of 
the plunger on the discharge of the gun and so prevent its rebound. 
ing forward and prematurely igniting the primer. These contri- 
vances also obviate the danger of the entrance of the powder from 
the shell into the chamber of the plunger and consequently clog- 
ging the same or becoming liable to be ignited by the triction of the 
same. 

In constructing projectiles intended to be exploded by time 
fuzes, it is proposed to ignite the fuze by means of suitable priming, 
which is exploded by the shock of the discharge of the gun. For 
this purpose a plunger is contained in a tube in the fore part of the 
shell, and is held out of contact with the priming by the aid of certain 
spring clips in the cap or cover of the tube, or by any other equiv- 
alent contrivance which will hold the plunger back under all or- 
dinary shocks, but will release it when subjected to the shock of the 
discharge. This arrangement admits of the fuzes of shells being 
readily ignited when fired from rifle-bored guns, or in other cases 
where the shell fits the bore with sufficient tightness to prevent 
any passage of the flame round the sides of the shell, as it is 
not requisite for the igniting of the fuze that the flame of the 
exploded charge would come in contact with the fuze, The 
cap or cover is fitted with slight friction into the front 
eud of the tube containing the plunger, so that on the 
first explosion of the priming it will be blown off, and 
so afford a free vent for the fuze. A thin wad of paper or other 
suitable material is interposed between the fulminate or priming 


Another part of the invention consists in solidifying the powder | powder and the plunger, so asto protect the same from accidental 
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explosion by a slight blow of the plunger, it being necessary that 
the plunger should strike the priming forcibly before it can explode 
it through the interposed wad referred to. In making what is 
known as canister shot, it is proposed to strengthen the case 
against external pressure without offering any extra resistance to 
the bursting of the case after it leaves the gun by introducing an 
inner casing therein, which is slitor divided longitudinally, or made 
in several parts resembling the staves of a cask. The base of the 
canister is made of soft metal so moulded as to leave a chamber or 
cavity behind it, which is expanded bythe explosion of the charge 
and ‘made to fit the groovesor bore of the gun with increased 
accuracy. 

This invention relates lastly to an improved form of punch or 
flat-headed projectile to be used against armour plates, and con- 
sists in making such projectiles of smaller diameter at the for- 
ward end than at the rear,* the smaller diameter being continued 
back a short distance along the projectile and running into the 
larger diameter with an easy reversed or ogee curve, or with a 
regular cone or taper. his form of projectile is well adapted for 
biting or cutting up the inclined faces of armour plates and to act 
asa punch when striking at right angles thereto, the small surface 
covered by the front end of the projectile being acted upon by a 
force dve to the impact of the larger mass of metal forming the rear 
end of the same. 

In. Fig. 1, Arepresents the body of a shell with a conical point simi- 
lar to ordinary elongated projectiles. he rear endof Ais smaller and 
ul. A short inclined orconical portion Bunitesthiscylin- 








is cylindri 














drica] portion to the other, and a sharp projecting lip C extends a short 
distance over Bas represented. Thesoft metal ring D is fitted upon 
the cylindrical portion of A, as represented, and the space Ik: between 
that and the lip C is filled with taliow or with candle wicking or other 
suitable substance soaked with tallow or other lubricating material. 
The cap EF is also fitted to slide ou the cylindrical portion of A ; its 
front end is bevelled both on the inner and outer side, as represented, 
and a projecting lip f is formed on the outer bevel as shown in 

tration. The action of this cap is to cut into the body of 


the illu 

soft metal ring D, and foree it up the incline B against the lip C, 
ywn in Fig. 2. The projectile is placed in the gun in the form 
represented by Fig. 1, with the cap F next the powder. When the 
latter is fired the expansive force of the gas first acts on the cap F, 
and owing to the inertia of A drives the belt D forward, pushing 
out the grease I, and, by the actions of the inclines B and /expand- 
ing the ring D so as to cause it to fit the bore. The edge of the 
cap F and the projections C and f/ cut into the substance of the 
belt D, and bind it firmly to A and F, so that it will not become 
separated therefrom in its flight. So soon as the belt D has ex- 
panded sufficiently to fill the grooves, the cap I’ strikes the body A 
of the projectile, and prevents any further expansion of D. ‘There 
is, therefore, no extra strain on the gun, as_ there always is if the 
expansion of the soft metal belt is unlimited. 

Vig. 2 shows the condition of the parts during flight, the soft 
metal belt expanded and confined by the projections of C, f, and the 
edge of the eap or eulot F, which latter is driven into close contact 
with the body A. 

The second part of this invention, which consists in causing the 
soft metal band, zone, or packing of the projectile to interlock with 
recesses or projections within or upon the body of the projectile, 
and the eap or culot, so as to bind the two together in a permanent 
manner, both before and after firing, is shown in Figs. 3 and 4. 
A recess a is turned in the body of the projectile A, and another one 
Sin the cap or culot F; these two parts being then placed ina proper 
mould, the Jead or soft metal band or zone D is cast thereon, 
entering the said grooves and uniting the body A aud culot F in 
such a manner that no ordinary handling or the resistance of the 
atmosphere or other cause will effect their separation, eitherin trans- 
portation or during its flight. 
~ It will be seen, by reference to Pig. 4, that when the culot is 
dviven forward to expand the lead ring, the latter still maintains its 
hold both upon the culot and the body A. The grooves a, f, may 
laced by a series of cavities or projections without altering the 
ster of this part of the invention, and they may be either 
perpendicular to the axis, as represented, or inclined so as to give 
the effect of the lips C, f, in Pigs. 1 and 2. 

The third part of this invention relates to the contents or filling 

of projectiles, and to the adhesion of the same to the enclosing part, 
and is applicable to all forms and constructions of explosive pro- 
jectiles. 
"In Pigs. 7 and 8, A is the body of the projectile, which may be 
made in any of the approved forms; P is the powder; b, 5 (Fig. 8), 
are bullets interspersed and the powder, as in the shrapnel or case 
shot. 

The manner of filling a shell to produce the advantages of this 
part of the invention is as follows :—A solution of shellac in alcohol 
is first poured into the shell, and the whole of the interior is coated 
therewith, as is indicated by the line C; while this is still wet the 
balls B are introduced, if any are to be used, and the interstices are 
then filled with the powder P. A sufficient quantity of collodion 
is then poured into the shell so as to fill all the interstices of the 
powder, when it is allowed to dry. The aleohol and ether rapidly 
evaporate, and leave the charge in a solid mass, the collodion 
serving as a cement to hold the grains of powder together, 
but offeri no serious obstruction to the proper and rapid 
action of the fire when it is desired to explode the same. ‘This solidi- 
fied powder holds the bails B firmly in place, and the whole is 
cemented to the sides of the shell by the cement C, so that, on firing 
the shell from a gun there is little or no danger of the powder 
































becoming prematurely ignited either by friction among the balls, or 
its own }y ‘les against themselves or the sides of the shell, or by 
the friction of the exploding device. It is not necessary for the 
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success of this part of the invention that shellac or ordinary collodion 
be used as indicated, though the inventor prefers them, and believes 
them best adapted for the purpose, but any other materials may be 
substituted therefor which will produce the effect herein deseribed. 
Fie. 1 a verti illustrating the fourth part of 
this invention, which relates to and consists in certain deviecs for 
the better adapting that class of projectiles known as case shot 
and shrapnel for use in rifled ordnance, whereby the advantages 
due to the use of that class of projectile are secured in connection 
with those appertaining to the use of the rifle, and further advan- 
tages not heretofore realised, as will be hereinafter expiained. 

A (hig 11) is the body of a projectile, which may be in the form 
represented, or in any other of the approved forms of rifle projec- 
tiles; the cavity therein is divided into two parts by the plate B, 
Which rests loosely upon the shoulder a, @, prepared for that pur- 
pose, ‘The 

other with powder D, the plate B serving to divide the same and 
confine each to its proper place. A tube E extends from the 
plate B to the point fuze I, connecting the latter with the 
powder, as represented. The form of the cavity is such that a 
weak portion G, G, is left near the point of the shell, which weak 
part will first give way to the foree of the explosion, and allow the 
ball C to be projected from the shell much in the manner of grape 
from a cannon, directly in the line of flight, or at a comparatively 
small angle therewith. In constructing this improved shell, the 
body A is cast with the cavity therein in the usual manner. 
The plate B is too large to enter in at the fuze hole, and it is 
therefore inserted into the core which forms the cavity, and when 
the core has been removed in the usual manner the plate B remains 
and falls into its place upon the shoulders (a). The point of the shell 
beyond the line G, G, may however be cast separate, and screwed 
intu the body, in which case the plate B may be inserted before the 
point is put in place. A washer 1, of cloth or other suitable ma- 
terial, is placed between the plate B and shoulders a, a, to serve as 
a paching ‘o prevent the powder from sifting through to the joint 
among the balls C. When the plate B is cast within the shell, as 
described above, this washer is first gummed, and then inserted 
through the fuze hole and stuck to the plate B, when the latter is 





* Mr. Hotchkiss has in this been anticipated by Mr. Whitworth, whose 
patent dates a few days earlier.—Ep, E. 
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the cavities is fitted with balls C, and the | 





shaken to its place. The tube E is then inserted, and the balls C 
packed in the tube E, being of such length as to allow the balls to 
be inserted between it and the edge of the fuze hole, as represented. 
The fuze plug K is then screwed to its place, embracing the end of 
the tube E. In this condition the shell is ready for transportation; and 
when required for use powder is poured in at the fuze hole, so as to 
fill up the cavity D and the tube E,as shown; the fuze F, of the 
proper length for the required range, is then inserted, and the whole 
fired from any proper rifled gun. When the fuze F has been con- 
sumed, the powder D is ignited, and tends to rupture the shell, but 
in consequence of the form thereof the point is first blown off; at 
the weakest line G, and the balls C are projected forward with an 
increased velocity, the rotary motion of the shell serving to scatter 
them sufficiently for causing them to act over the required area. 
The shell A may be ruptured at other points also, and thus act as 
an ordinary shell; but the main effect is intended to be derived 
from the bullets C, the shell A serving mainly as a means of con- 
veying them to their destination, and as a mortar from which they are 
discharged by the explosion of the charge, the bullets receiving a 
fresh impetus at the expense of that of the shell. At long ranges 
this action is important, for though at such ranges the shell as a 
whole might be able to do execution when broken into small pieces, 
or the bullets simply liberated, each separate piece would not 
not have sufficient momentum to effect any considerable useful 
purpose owing to the diminished velocity, but when propelled by 
a fresh impetus, as in this invention, each bullet will be capable 
of doing nearly the same execution as if just fired from the gun. 
In spherical case shot the powder is usually placed in a hole 
in the centre of the projectile, so as by its action to burst 
the shell and seatter the balls. In rifle projectiles the rotary 
motion is ample for the proper dispersion of the bullets, and the 
force of the powder is not required for that purpose. In this inven- 
tion such force is expended in giving additional impetus to the 
balls, and such would be its action, though in a less degree, even 
without the weakening of the forward end of the shell. 

The fifth part of this invention relates to the percussion apparatus, 
and consists in certain devices for preventing a premature explosion 
either from carriage, or from the percussive blow of the discharge. 
In Figs. 1,2, and 5, one form in which this apparatus is con- 
structed is represented, and in Figs. 3, 4, and 6, another form. 
In the first-named figures H is a case or barrel of the for:n repre- 
sented, its shoulder / rests, through the intervention of a soft ring I, 
upon a corresponding shoulder in the fuze cavity in the shell A. 
It is inserted in the cavity and secured by the screw K, and may be 
introduced and so secured either immediately before the act of load- 
ing the cannon or a long time earlier, as may be most convenient. 

In the base of the barrel Hl is a conical hole provided with a 
conical plug L, as represented. In the interior of the case H isa 
heavy plunger of any suitable material, and of the form represented 
by M, its upper end is fitted with a cone or nipple M’, and its interior 
is filled with powder P. The cone M' is provided with a common 
percussion cap, and the lower end of the powder cavity in M! is 
closed by sealing it slightly with shellac varnish. In the base of 
the case H is laid a washer of soft material O. A wire N is so 
introduced between the plug L and its seat, as to hold it 
with sufficient force to resist the coneussions occasioned by 
ordinary handling, or by dropping it from the hands or from a 
wagon upon the ground. The other end of this wire is secured to 
the plunger M, and so long as the plug L remains in the position 
indicated, so that the nipple M! cannot strike its cap against the top 
plate of the case to effect its discharge, except under the action of a 
force sufficient to violently pull ont the wire from its hold on one 
or the other part. When the shell © is fired from the cannon the 
violence with which it is suddenly urged forward by the discharge 
causes all the parts to tend backwards within the shell 
with great force by their inertia. The tapering form of the plug 
L renders it extremely liable to yield to this force by its own 
inertia, and the inertia of the whole of the heavy plunger M, press- 
ing against its point, makes it certain thus to yield, and to escape 
backwayds from the cavity in H, while the plunger M follows it 
so far as it is allowed by the structure of the parts. Fig. 2 
shows the position of the parts at this period, and shows the 
plug IL slightly turned arcund, as it is very likely to move after 
it has become entirely free from H. After the shell with its con- 
tents has been discharged, and the parts L and M have acquired 
the same velocity as the shell, no tendency to change their 
relative positions exists until the instant of striking. In the act 
of stopping the shell, the resistance being felt by the outside first, 
the tendency of all the loose parts is to move forward within the 
shell with a violence proportioned to the suddenness with which the 
motion is stopped. ‘This tends to induce the parts to assume the 
position shown in Fig. 5. The heavy plunger M is projected by its 
entire inertia, minus the friction (if any), on the wire N, and is 
thrown against the front with such violence as to ensure the firing of 
the cap, and explosion of the powder P. This powder drives 
through the aperture in the base, forcing the plug La second time 
backward, if 1t has chanced to seat itself in the opening, and fires 
the contents of the shell proper, which may be of any character 
desired, that is to say, may be powder alone, loose, or solid, or may 
be powder arranged in any manner desired relatively to shot or 
other destructive or offensive material. 

The several parts of the apparatus or mechanism may be of 
various forms and proportions, but Mr. Hotchkiss has tried the 
forms and sizes indicated and found them highly successful. He 
prefers, for some reasons, to make the case H of wrought or 
cast iron, the plunger M of like material, and the ring I, washer 
O, and plug L, of lead or some soft and heavy alloy, whilst 
the wire N may be of copper or any other desired material. 
The wire N may be united to the plunger M by soldering, 
or otherwise, if desired, but it has been found suflicient to 
simply compress it tightly between the screw threads of the 
nipple M! and the interior of the plunger, It is thus so slightly 
that if by any chance the other extremity of the wire 
ud be entangled or uipped so firmly as to positively retain it, 
the connection of the wire to the plunger would then yield and 
the latter so as to allow of the same action as before 
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described. 

The junction of the rear end of the wire N, with the base of the 
tube IH, or with the plug L, may be made strong, or slight by a simple 
adjustment, before putting thecase H and its contents within the shell. 
The adjustment may be made in many ways, which will readily oc- 
eur to any skilled mechanic, as the end of the wire and the plug are 
both freely accessible, but one of the simplest methods is by allow- 
ing the wire to remain straight, and partially loosening the 
plug to make the shell explode easily, and by cutting off the point 
of tie plug and @riving it very tight, and then bending the end 
of the wire either over upon the plug, across its rear end, or over 
upon the base of H, to make the shell explode only on striking a 
very hard object, or on meeting with a very severe resistance. ‘The 
latter object may be often desirable in firing ricochet shots either on 
land or water, and,by shortening the inner or front end of L, and 
bending the wire across its base, so as to partially tie it, the plug 
may be made to stand with its point inthe hole during the flight 
of the shell, and to be pretty certain to again reseat itself and hold 
the wire with considerable force, so as not to allow the nipple to meet 
the front of the case during the ricochet, but only on the impact, 
against the object desired. 

Except for the chance of liberating the plunger by the means 
described, it is not important that the wire be attached to M by 
pressure between it and the nipple, or that it be other than an ex- 
tension of the plunger M itself. It is also not essential that it 
possess any rigidity ; the effect will be the same if the part N bea 
strip of metal, or even a cord of silk or other material. The plug L, 
in addition to holding the wire N and plunger M in place, serves the 
important purpose of excluding the powder, or other contents of the 
sbell, from entering the case H, and interfering with the proper 
action of the plunger, or causing a premature explosion by the 
action of the plunger upon such powder. The washer O, by its 
plasticity and the friction caused by its contact with the sides 
of H absorbs the momentum of the plunger M in its backward 














motion, and prevents any rebound from the elasticity of the 
parts. This function of O is important, as without such absorp- 
tion of the momentum of M, the elastic rebound is very liable 
to cause the cap upon M! to strike the front of H with suffi- 
cient force to cause a premature explosion. The same effect 
may be produced by making the base or the whole of M of 
some soft or plastic metal; the effect may be increased, if 
necessary, by the use of sharp ridges, or points, on the base of M, 
which cut into the washer O, or its equivalent, and thus absorb the 
momentum by inducing a change of form in the washer. 

Fig. 3 shows the condition of the parts of the second form of im- 
proved percussion apparatus when in their usual positions for hand- 
ling. Fig. 4 shows the condition of the parts of the mechanism pro- 
per immediately after the projectile has been discharged from the 
gun, and during flight. Vig. 6 shows ,the condition of the parts of 
so mauch thereof as remains important at the instant of the projectile 
striking the object. The case H in this form is the same as in 
the others, and is fitted to the shell in the same manner. It may, 
however, be of different proportions, to suit the change in the percus- 
sion apparatus. The washer of lead O performs the same functions 
as in the other form; Mis a ball of iron, or other hard mate- 
rial, as nearly spherical as may be, and of less diameter than the 
interior of H; L is another ball or weight of the same or a different 


material. IL should be a ball of lead; I is a cloth envelope, 
wrapped tightly round both balls M and L, and holding 


them firmly together in the position shown in Fig. 3, so long 
as it is not exposed to any strain sufficient to rupture it; J is a string 
or wire wound around the parts represented, so as to firmly and 
safely secure the ends or edges of the cloth I against all ordinary 
strains, and in addition to the security due to J, it is preferred to 
saturate the cloth enveloping the weight L with a strong solution 
of shellac, so as to cement it firmly to L. The cloth is applied 
in the form of a nearly perfect equilateriul triangle, or rather of a 
kind of star-formed piece, having three equal salient angles, and 
three equal re-entering angles. The piece of cloth is cut in that 
form and laid extended upon a table. Upon its centre is then laid 
the ball M, taking care that no shellac or other material is present 
to preventa ready separation of these parts. In the centre of the 
cloth is cut a hole smaller than the ball M, but adapted to be en- 
larged by the tearing of the material, and to allow M to freely 
escape Whenever the strain is too great to be resisted. ‘lhe corners 
or salient angles of thecloth I are now raised, and having M loosely 
enclosed, introduce these corners through the front end of the cas 
li. ‘Lhe lead washer having been fitted in its place near the bottom, 
the corners of I are then pushed entirely threugh the case H, and 
drawn out through the hole in the base, so as to draw the ball M 
to its position within the case H, resting upon the lead washer O 
in the mauner shown in Fig. 3. The lead ball L is next applied 
between the protruding parts of I and the three parts separately 
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; and tightly folded over the same, and tied by the cord of wire J. 


‘The greater portion or the whole of L with its fibrous envelope is 
then dipped im the solution of cement and allowed to dry ; all these 
operations being of course performed before the case H and its con- 
nections are introduced within the projectile A. The cloth J is of 
sufficient strength to hold the two balls M and L together under all 
ordinary concussions. The projectile thus equipped and filled with 
powder may be turned over, rolled, tossed about, dropped from 
the hands or from a wagon, and rammed with considerable 
force by percussion, if necessary, in driving it home in the gun, 
without in anywise endangering the integrity of the cloth 1 But 
at the moment of the discharge of the gun the shock is so 
much greater as to immediately tear open the cloth and release 
the bali M, ‘The law by which this is effected is the well recognised 
inertia of the ball L, which pulls with great violence, and carries 
itself and its attached cloth inwards into the cavity of the shell 
or projectile. ‘The ball M, after its release, remains in contact 
with the lead washer 0, which it slides backward or bends 
backward, as represented, or rolls forward gradually to the front 
of the case Hi, which may be long or short, as desired, but does 
not press with any great violence against the percussion cap or wafer 
R until the projectile is suddenly checked by striking. At this 
latter juncture the ball M acts by its inertia or momentum to press 
with violence upon the wafer Ki, and cause its explosion. The 
flame from the explosion flows readily past the ball M, which is 
smaller than H, and rushing through the base into the cavity of the 
projectile ignites its conients with the usual destructive effect. The 
difference in the strain induced on the cloth I at the instant of firing 
the gun and that produced by handling and dropping the ball is 
very great, and there may be a wide variation in the strength of 
the cloth, and in the manner of its fastening without overstepping 
this very broad margin. It is obvious that until the cloth L is 
ruptured the wafer R cannot be subjected to any shock whatever, 
except that due to its own inertia, and that this projectile is therefore 
very safe, as regards danger of accidental ignition from very severe 
ordinary concussions. ‘This is one important feature of this portion 
of thisinvention. The spherical form of the ball or plunger M allows 
it to roll and assume every conceivable position at will within the 
case H, without possible danger of jamming or getting foul. 
Cylindrical plungers act at great advantage when, as is often the 
case, at very long ranges, the shell or projectile does not strike 
directly pot foremost, but quite obliquely. The ball M rolls so 
freely, and is so clear of entanglement, as to operate well under cir- 
cumstances where cylindrical plungers would fail or be very objec- 





tionable. This is another important feature and advantage of this 
invention. The balls M and L, as held together according to this 


invention, apply themselves closely to the aperture in the back end 
of the case H, and secure it most effectually against the admission 
of any powder or other material from the cavity B until after its 
discharge from the cannon, when it is certain to be open; this is 
another important feature of this invention. 

The part L need not necessarily be a sphere, though that form is 
preferred for convenience, and because it is best adapted to contribute 
to the destructive effect of the explosion when it is thrown out of the 
projectile into space by the action of the powder, in common with 
other loose material of the contents. The weak connection of the 
balls M and L through the hole in the back of the case H need not 
necessarily be by means of cloth, and wire, and gum, as many other 
ready means of securing the cloth to L may be devised or pro- 
duced by any good mechanic without altering the effect or the 
action of the invention. It is necessary simply to make the con- 
nection very secure against all ordinary concussious, but even if 
by any fault this condition fails to obtain in any one of the projec- 
tiles, the danger of acvidental discharge in handling, or of filling the 
case H with powder so as to clog the mechanism, is no greater than 
with ordinary percussion mechanism. A convenient meansof producing 
an equivalent for the cloth I and its attachments consists in the use 
of a soft wire of iron or copper, or the like, which may be inserted 
loosely through both balls, or firmly in one and slightly in the 
other, and the end which extends through being bent will confine 
the balls very effectively, and yet release them very certainly by the 
straightening of the wire when the gun is fired. 

Tho sixth part of this invention relates to the ignition of the 
time fuzes, and may be used in bombs or large shells projected from 
mortars, as also in the smaller shells fired from all the varieties and 
sizes of cannon, but is intended for most marked effect on such pro- 
jectiles as are fired from rifled cannon, and made to fit tightly to the 
interior of such cannon. It provides for igniting the outer end of 
the fuze by a single percussion apparatus at the instant of the dis- 
charge of the gun, and then to allow the fuze to burn in the 
usual manner during the major portion of the flight of the projectile, 
and to explode the shell at the time desired exactly like ordinary 
time fuzes. 

Fig. 7 is a central longitudinal section through a rifle cannon 
projectile, with this part of the invention applied thereto, and ready 
lor use; Fig. 8 is a similar view during the flight of the projectile, 
with the fuze burning; Fig. 9 is a cross section on the line 8,8; 
and Fig. 10 is a perspective view of a portion represented as 
detached from the other parts. 

A represents the body of the shell, and H the fuze plug, which is 
usually of wood. The fuze I is made of the ordinary slow burning 
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material, is driven into the fuze plug H, as usual, and the duration of its 
combustion is regulated in the usual manner. The parts relating 
to this portion of the invention are fitted into the small space in 
front of the fuze I, as represented. They consist of a percussion 
cap or wafer L, a hollow cylinder M of considerable weight, a 
thin case of metal N open at the front end, having a small per- 
foration in the rear end ready to communicate the fire from the 
fulminate L, or a portion thereof, to the interior of the shell A, 
and a slightly connected cap P adapted to cover the entire front 
of N, and also to hold the cylinder M out of contact with the ful- 
minate L during the handling and transportation of the prepared 
projectile. The application of the parts together and to the shell 
will be apparent on inspection of the illustration. The cap P is 
slitted, and portions p, p, are bent inward so as to seize the plunger 
or hollow cylinder M with considerable force, and a lip or flange is 
formed on its exterior to prevent its sinking into N beyond the 
proper depth. It is heldin the part N by its friction, whilst N is 
maintained in the fuse plug H by the same simple force ; a piece of soft 
paper, thin leather, or otheranalogous material may be introduced upon 
the fulminate L, as represented, before applying the cover P, p, and 
its attached plunger M, the length of M is rather less than the inte- 
rior of the enclosing parts, so that, under all ordinary conditions, its 
pressure upon the wafer or fulminate L is slight. On the discharge 
of the shell from the gun the inertia of the hollow cylinder or 
plunger M causes it to slip through the slight fastenings p, p, and to 
strike with great force against the fulminate L and explode it. It is 
not necessary to allow the plunger to move any considerable distance 
within the enclosing parts in order to effect this. When the fulmi- 
nate L explodes the flame passes through the hole C in the front end 
of the fuze I, and also throws the plunger M and cap P out of the 
shell. The fuze I finds a vent through the hole z, and burns in- 
tensely in the ordinary manner during the flight of the shell, pro- 
ducing its ordinary effect at the proper period. If the whole of the flame 
from the burning fuze cannot escape sufficiently fast through the 
hole z, it generates a sufficient pressure to throw off the cap or case 
N entirely, and thus makes itself a free vent, but it is not difficult to 
make the hole z large enough to vent ordinary fuzes. It is im- 
portant that the connection of the bottom of N to the sides be sufti- 
ciently strong to avoid the separation of these parts under the great 
force which is applied at the moment the fulminate explodes. ‘This 
strength is secured by making the base and sides of N in one piece. If 
the bottom and sides be made separately and soldered together, or 
otherwise weakly connected, the bottom is liable to blow into 
the fuze and destroy it, immediately inducing a premature ex- 
plosion of the projectile, which not only defeats the object for 
which it is used, but endangers the gun and those near it. 
The function of the paper wad W is important in securing the 
safety of the construction against premature explosion. By its 
elasticicity and softness it prevents the friction or percussion of 
the plunger E from igniting the fulminate under the ordinary 
concussions of handling, carriage, or loading, but this elasticity is 
not sufficient to prevent the severe blow given at the instant of 
discharge from obtaining the desired effect with certainty. The 
fastenings p, p, may be dispensed with by making a slight internal 
lip at the end of the cap P, and making the plunger M of sufficient 
size to just fit the same with sufficient tightness to cause it to with- 
stand ordinary shocks. 

The seventh part of this invention relates to the adaptation of 
what is usually known as “ canister,” to use in rifled ordnance, and 
consists in the employment of an inner case of metal or other suit- 
able material, divided longitudinally in one or more places for the 
purpose of contributing to the resistance of the case to outside 

ressure, and thus of diminishing the liability of the canister to 

ome bruised or distorted in form, while the strength of the 

structure opposed to bursting strains is but little, if any, greater than 
that due to the outer case alone. 

In making the improved canister, a tube A (Figs. 12 and 13) is 
first formed of thin sheet metal, such as tin plate, like those used in 
ordinary canister; but instead of inserting the base B by nailing, 
soldering, or clenching, it is preferred to place the tube within a 
mould, and pour therein a quantity of melted soft metal, forming a 
firm base, capable of withstanding the force of the explosion without 
the use of a sabot or cartridge block, while by the use of a proper 
shaped mould, the lower surface of the base is recessed in the 
form represented, so that it will expand and fill the bore of the gun 
like a Minie ball. This principle of construction for — 
being well known, does not require further description. If the case 
or tube A be made of sheet iron tinned, or what is ordinarily known 
as tin-plate, the soft metal base B adheres thereto, the same as if 
soldered ; but if it be formed of other metal or material, its interior 
surface should be previously tinned where the base joins it, or suit- 
able beads or projections, such as rivet heads, may be made to 
project inwards therefrom, to interlock with the base, and form a 
firm connection. 

Within the exterior case A, and in contact therewith, is placed 
above B a shorter secondary case C, divided longitudinally in one 
or more places, so as to allow it to be easily ruptured by a force 
acting from within outwards, while it will resist effectually any 
exterior strains, or those acting from without inwards. This inner 
case stiffens the canister very materially, consequently any ordinary 
concussions in handling will not bruise the case or change its form so 
as to prevent its entering the bore readily. It also assists in preventing 
the concussion of the explosion from causing the contained balls to 
wedge the case into the grooves when the gun is rifled, a difficulty 
which prevents the ordinary canister from being used to advantage 
in rifled ordnance. When the improved canister leaves the muzzle 
of the gun, the interior case C being divided presents little or no 
obstacle to the bursting of the case and the liberating of the enclosed 
balls in the ordinary manner. The interior of this canister is filled 
with balls D, and the interstices may be filled with sawdust like 
ordinary canister. A metal plate E may be placed upon the bottom B 
before filling, if desired. A disc F is placed on the top after the 
interior is filled, and the upper edge of the exterior case A is bent 
inwards and pressed down thereon as usual. 

The eighth part of this invention consists of a new form of pro- 
jectile, which is denominated a “contracted punch projectile,” and 
is designed for general use, but with a view to operate with most 
marked effect against iron-clad structures, and in connection with 
rifled cannon. It is preferred to encompass it with a belt or packing 
of soft metal to be expanded and fill the grooves of the gun at the 
moment of the discharge, but neither of these conditions are abso- 
lutely essential. It is essential, however, that the projectile should 
strike the iron-clad structure endwise, and with the small end, 
shown in Fig. 14 as the upper end; and in the present condition of 
the art of making and using ordnance it is essential to use a rifled 
gun, if the distance of the object be considerable, since otherwise 
the projectile is liable to turn partially or entirely round during its 
flight. 

By reference to Fig. 14, it will be observed that the major portion 
of the body of the projectile is cylindrical, and fitted with the belt 
of soft metal, so arranged that the discharge shall expand the soft 
metal. This projectile may be made of any size, according to the 
calibre of the gun; the diameter of the main body is intended to be 
a very little less than the bore of the gun, like the projectiles ordi- 
narily used. The forward end is of a smaller diameter, and 
this small diameter is preserved for a little distance back upon the 
projectile, so that there is a cylindrical portion at that end, as shown 
in the figure. Between this small cylindrical portion at the 
front and the larger main body, the form is, or may be, tapering, as 
represented. 

The entire portion below the line A, A, in Fig. 14, is cylindrical 
and adapted to fit easily within the bore of the gun. The form 
between the line A, A, and the line B, B, is taperivg, as repre- 
sented, the outline being what is known in architectural mouldings 
as an ogee curve. From the line B, B, to the front end of the 
projectile, the form is again cylindrical. The diameter of the last 


described cylindrical portion is made about one-half the calibre of 
the shot. If the thickness of thearmour plates against which the pro- 
jectile is to operate is known when the projectile is made, it is pre- 
ferred to make the length of the small cylinder at the front equal to 





rather more than half the thickness of the armour. If the surface of 
the armour against which this projectile is fired be perpendicular to the 
axis of the projectile at the moment of striking, its whole momentum 
and force of impact is concentrated on the small area of the front, 
and distributed evenly thereon in the manner of a punch, such as is 
ordinarily used by mechanics for punching thick metals, and the 
effect is to divide the metal covered by this small end from the 
other portions of the armour plates, and to punch a hole entirely 
through the plate. It is found, in practice, thatif a punch be forced 
a little more than half through a thick plate, it so completely over- 
comes the cohesion of the metal in the line surrounding it, that the 
effect is the same as if it were forced quite through. Advantage is 
taken of this fact to increase the strength of the small cylindrical 
portion K, by making it shorter than the thickness of the plates, 
and yet produce the effect of punching quite through. If the force 
of the projectile be sufficiently great, it will enlarge the hole pro- 
duced by its front end, by tearing open the opening radially ion 
this hole or otherwise, breaking the metal around it, and will 
plunge its body I through the armour and into the interior of the 
structure. 

The above are the effects if the projectile strikes squarely or 
perpendicularly upon the armour, but, as in some cases, the practice 
has been adopted of so applying the armour, or of forming the sides 
of the structure, as to present the armour in an inclined position, 
whereby the shot will strike obliquely, the form of this shot or 
projectile provides for biting bold of the plates with very great 
effect. The edge of the front end acts chiselwise upon the armour, 
so that it cannot glance off, and the whole force of the impact being 
concentrated upon a small surface, as is obvious, the cutting and 
destroying effect is more marked than if the same were distributed 
over a large area. 

The large diameter in the parts designated by I and J gives a 
sufficient weight to impart the requisite force of impact upon the 
small frontage of K without any great increase in the length, and 
allows the projectile to be fired from ordinary rifled guns. This 
form of the neck J is peculiarly adapted to the proper transmission 
of the stock from the face of K by the means of I and of itself with- 
out fracture of any part. This shot can be made of cast iron or of 
wrought iron, or of wrought iron pointed with steel, or of homo- 
geneous puddled steel, or of cast iron pointed or rather tipped with 
Franklinite iron, or of any other suitable material of sufficient 
strength for such purpose. The front end of K may be made plane, 
as represented, or slightly bulged or hollowed, as desired. 
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MR. KIRKALDY’S EXPERIMENTS. 


Si,—As many of your readers may not have an opportunity of 
examining my book of experiments on wrought iron and steel, and 
so be misled by Mr. Unwin’s erroneous statements, in his letter 
which appeared in your last issue, 1 think it necessary to make a few 
remarks. In his eighth paragraph he says: ‘“‘ Whom the convenient 
‘others’ may be who imagine that a bar will bear a greater weight 
suddenly than slowly applied (if there be any who imagine so mon- 
strous an absurdity) I do not know: but in most books op the 
strength of materials Mr. Kirkaldy will find it demonstrated that a 
bar will break with half the load, suddenly applied, which in suc- 
cessive increments would be necessary to fracture it. ‘That Mr. 
Kirkaldy has experimentally observed the fact is very interesting, 
but where was the necessity for sneering at the imagined ignorance 
of all who preceded him?” Does not Mr. Unwin wish your readers 
to believe “ others” to be quoted from one of my conclusions therein 
referred to? I have not, however, been able to find it; perhaps 
“others” will. The following is the conclusion as stated by me, 
viz. :—“ 57th. The breaking strain is considerably less when the 
strain is applied suddenly instead of gradually, though some have 
imagined that the reverse is the case.” This conclusion was drawn 
from experiments referred to at page 83 of my treatise, under 
suddenly applied strains, viz., “185. In order to ascertain the amount 
of strain just sufficient to produce rupture, experiments were made 
with various loads; in some the load was more than sufficient, in 
others less. If we extract from table T the lowest strain that 
caused rupture, and the highest strain which the specimen bore 
without breaking, and then take the mean, we shall obtain approxi- 
mately the amountof the strain desired : thus— 


Broke with Unbroken with Mean. 

lb. per cent. lb} percent. Ib. per cent, 
1,5(3 Bradley (L) 49,909 or 891 1,504 48,874 or 84°6 49,392 or 868 
1,509 Bradley. | 50,145 or 80-4 1,508 48,874 or 784 49,509 or 794 
1,513 Lowmoor .. 48,874 or 82°4 1,514 46,842 or 79°0 47,858 or 80°7 
1,520 pa .. 48,874 or 81°3 1,519 44,810 or 74°6 46,842 or 78°0 
1,524 CFP ot } 46,842 oF 78 1,523 42,778 or 718 45,810 or 752 
1,534 ip 47,734 or 81°8 1,535 46,658 or 80°0 47,196 or 80-9 
1,536 an 50,835 or 91°2 1,537 49,948 or 89°6 50,301 or 90°4 
1,547 Crank shaft 35,928 or 82°1 1,548 34,945 or 79% 35,434 or 81°0 


“ The average of the whole is 81°5, or a less strain, by 18°5 per cent., 
than that borne when the strain was gradually instead of suddenly 
applied. 

Pe 186. Some persons objected to the writer’s mode of applying the 
weights in the former experiments, on the allegation that the speci- 
mens would have borne more if the weights had been very quickly 
applied. It was somewhat difficult to understand the bearing of such 
an argument, but he was nevertheless perfectly willing to test the 
truth of the statement by actual experiment. Under the supervision 
of the gentlemen in question, a beam-scale was accordingly substituted 
for the chain and hooks (shown in Plate I.) into which a number of 
weights were placed, the lever was then raised to the height they 
deemed sufficient, and the specimen having been properly placed, 
the crane was lowered, causing the specimens in some instances to 
break at once, in others on more weights being quickly added. The 
writer supposes the results were considered very satisfactory, at least 
he heard no more objections as to his mode of applying the weights ; 
in fact they were only additional confirmatory evidence of his ex- 
periments on ‘suddenly applied strains,’ made more than two years 
previous. We may also revert to Section XII. (rate of elongation 
under increasing strains) (143), where it was shown that the little 
additional time required in testing the specimens had not acted in- 
juriously, as some seemed to imagine, in lessening the amount of their 
breaking strain.” Now, I ask, where is there the slightest allusion 
here to previous experimenters ? far less “sneering at the imagined 
ignorance of all who preceded him.” It will also be observed 
that my experiments do not coincide with what he says I will find 
“ demonstrated ” in most books on the strength of materials, that a bar 
will break with “half the load” when suddenly applied. 

In his sixth paragraph he says: “ The strange assertion that the 
(statical) breaking weight of the bar is no index of its qualities 
needs little confutation.” Your readers can judge if this sentence 
conveys the same meaning as that stated by me in conclusion Ist. 
“1st. The breaking strain does not indicate the quality, as hitherto 
assumed.” The reason why, I endeavoured to express in conclusions 
2nd and 3rd and in my 5th. “ 5th. The respective merits of various 
specimens can be correctly ascertained by comparing the breaking 
strain jointly with the contraction of area.” 

In his second paragraph, in reference to contraction of area at 
fracture, he writes, “‘ For instance the contraction of area is recorded 
in the tables of Mr. Fairbairn’s classical paper in the ‘Transactions 
of the Royal Society’ for 1850; in Mr. Lloyd’s experiments quoted 
in ‘ Useful Information ;’ and in Mr. Mallet’s experiments, commu- 
nicated to the Institute of Civil Engineers.” I had not, previous to 
his letter, nor have I since, been able to find recorded in the experi- 
ments he refers to, the area of the specimens at fracture, neither 
have I been able to find recorded the ratio that the fractured area 
bore to the original area. In Mr. (now Dr.) Fairbairn’s experiments 
on twenty pieces of iron plates (referred to in my book) given in 
his “Useful Information ” under “ Reduced dimensions in middle of 
plate through weights laid on,” I find the dimensions for ten of the 





experiments, but of these six only are available, for the others exceed 
the original size. In Mr. Lloyd's experiments (also referred 
to by me) on iron bars, all of one make, viz., 8 C crown, and of one 
size, viz., lgin., I find the diameter at fracture given in twelve in- 
stances. I regret not having seen a copy of the very interesting 
paper read by Mr. Mallet before the Institution of Civil Engineers, 
until two months after the issue of my book, or it also would have 
been referred to by me. However, in looking over the entire paper 
and tables, I cannot find any reference whatever to the fractured 
area, ratio, or even the dimensions. Mr. Unwin will please put me 
right regarding this. In the meantime, I consider it most fortunate 
that I was not aware that “the rationale” had been “discovered by 
Poisson,” or perhaps I might have neglected to record such an im- 
portant feature as the contraction of area at fracture. 

May I express the hope that Mr. Unwin will favour me with his 
experiments, as he says in his fifth paragraph, “I myself have 
noticed.” Davw Kirkanpy, 

Glasgow, 28th January, 1863. 


CONTRACTION OF STRETCHED BARS, 


Sir,—The investigation of Poisson, referred to in Tae ENGincER 
of the 23rd instant by Mr. Unwin, is perfectly valid as establishing 
that the elongation of a bar by a stretching load must be accom- 
panied by a contraction of area. But the constant value at which 
Poisson arrived for the ratio borne by the contraction of area to the 
elongation in homogeneous uncrystallised substances, viz., 1:2, was 
founded upon a special hypothesis as to the atomic structure of 
bodies. Wher the investigation is freed from the restriction put 
upon it by that hypothesis, it appears that the ratio in question may e 
have, in homogeneous uncrystallised substances, any value between 
the limits 1:2 and equality, and that its value for a particular sub- 
stance can be found by experiment alone. 

The writers on the mathematical theory of elasticity are so nume- 
rous, and their works so scattered through scientific publications, 
that I have never been able to ascertain who first freed that theory 
from the restriction in question. The earliest researches that I am 
acquainted with in which it was laid aside were those of Cauchy 
(“ Exercices d’Analyse,” 1828); and the same improvement was 
adopted, in 1845, by Mr. Stokes (“ Cambridge Transactions”); in 
1850, by Mr. Clerk Maxwell (“ Transactions of the Royal Society 
of Edinburgh”) and myself (“Cambridge and Dublin Mathe- 
matical Journal”); and, before 1852, by M. Lamé (* Legons sur la 
Théorie Mathématique de |’Elasticite des Corps Solides ”). 

I believe that the inconsistency of the numerical results of the 
hypothesis by which Poisson, Navier, and others had restricted 
their theory, with those of experiment, was first proved by (Ersted ; 
but I have forgotten the date. 

M. Wertheim made some very careful experiments on the ratio 
borne by the contraction of area of a stretched bar to the elongation, 
published in the “ Annales de Chimie et de Physique,” 3rd series, 
vol. xxiii.; for brass and crystal he found that ratio to be almost 


' exactly 2: 3. 


It probably varies for different substances, approximating to 1:2 
for the hardest, and to equality for the softest ; and it also probably 
increases in the same substance under a load that produces a perma- 
nent set; becoming greater as the set becomes greater, and approxi- 
mating to equality as the load approaches the breaking load. 

The “ Resistance vive de Rupture” of Poncelet, to which Mr. 
Unwin justly attaches so much importance, is the same with the 
“ Resilience ” of Dr. Thomas Young, which is fully explained in 
his lectures on Natural Philosophy, published early in 1807. 1 
have no doubt that the idea was original on the part of Poncelet as 
well as of Young; but Young is certainly entitled to the honour of 
priority. W. J. Macquorn Rankine, 

Glasgow, 26th January, 1863. 





ENGINEERS’ TOOLS. 


Sm,—Permit me to offer a few remarks on the subject of your 

article contained in last week’s publication, and entitled “ Engineers 
‘ools.” 

With reference to lathes, you mention that slide lathes have 
been greatly improved by the adoption of scraped, instead of ground, 
wearing surfaces, but do not add that the change is mainly due to 
Mr. Whitworth, who, at a time when other engineers believed in 
the truth of ground surfaces, showed that it was much more ap- 
parent than real, and that surfaces, originally tolerably true, were 
made less so by grinding. It is but common justice to Mr. Whit- 
worth that this should be known. 

With lathes in which the rest is held down by weights I have had 
no acquaintance, atlhough possibly such are yet to be found in the 
shops of some village blacksmiths within the limits of our land. 

The objection taken to the duplex lathe, that whenever one tool 
happens to be blunter than the other, the work will be untruly 
turned, “inasmuch as the work will then be forced against the 
sharper tool,” although feasible enough in theory, is practically, I 
think, of little value, because any difference likely to exist in the 
cutting powers of the tools at any time will be far from eqaal to the 
advantage gained. This stands to reason, when we consider that if, 
in the duplex system, the work is partially forced out of its position 
by the comparative bluntness of one tool, how much more must 
this be the case when there is no tool whatever, either blunt or 
sharp, on the opposite side, to resist its springing. 

With reference to the planing machine, I am entirely disposed to 
accord to Mr. Roberts the well-deserved credit of having been the 
first to introduce that most useful, and now, indeed, indispensable 


‘ tool: but am, at the same time, far from agreeing with that gentle- 


man as to the superiority of the chain over the rack and screw for 
giving motion to the table, I also disagree with yourself with refer- 
ence to the relative merits of the rack and the screw. ‘That the screw 
with the roller motion, as originally applied by Mr. Whitworth, 
was expensive, and required care in use, cannot be denied; but in 
its present form, and with the most ordinary care, I consider it far 
superior to either the chain or the rack. The chain, as any one who 
has observed the action of a chain-moved table may have seen, is 
apt to move the table by a series of jerks; and the rack, although 
mostly divided into steps to obtain the effect of a fine pitch, is 
evidently open to the charge of irregularity of movement. The 
screw alone, in itself, is free from this irregularity, and by its 
principle at once achieves what is attempted to be attained by the 
step rack. You are, no doubt, aware that Messrs. Collier and Co., 
of Salford, employed the rack in all their earlier machines; but 
perhaps you are not also aware that they have latterly been making 
large machines in which the screw is employed. 

This fact, I think, speaks volumes, inasmuch as Messrs. Collier 
and Co. have been, and are, extensive makers—have had great ex- 
perience with the rack, and have always, I believe, been inclined to 
champion it rather than otherwise. You next refer to the reversing 
tool, saying that “Jt would not plane down into deep grooves, it 
would not work close up to a stop or shoulder, and it was rather 
lacking in strength on the return cut.” With reference to the first 
of these observations, you are evidently not aware that every re- 
versing tool holder made by Messrs. Whitworth and Co. is so con- 
structed that, for planing up to astop, or for use under any other 
circumstances where reversing is not practicable, the holder is pro- 
vided with a simple means whereby it may be fixed. Asregards these 
holders lacking strength for the return cut, I consider that, with 
accurate workmanship and proportions such as are given to them at 
the works of the inventor, they are fully equal to any work a plan- 
ing machine should be called upon to perform. The ridge’ V’s to 
which you allude date very far back in Messrs. Whitworth aaji Co.'s 
practice, as I, having been their pupil and principal draughtsman, 
can testity, and I think it scarcely fair to call up, as against,4diem, a 
construction so long since abandoned. I can say with certainty 
that in 1839 they made a machine, which | think was LOft. wide be- 
tween the uprights, and would take an object of the liké height, 
the V’s of which were precisely as they now make’ them; 
and it is further singular that, at that comparatively early dat&the V's 
of the machine in question were of the precise angle you now recom- 
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LLOYD’S MANUFACTURE OF PAPER. 
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mend. You mention that “ the tool should not be suffered to drag 
on the work while the table is running back.” While readily con- 
curring in the purport of this remark, | must say that during more 
than twenty-five years’ English experience 1 have met with but few 
instances of planing machines unprovided with an arrangement for 
lifting the tool clear for the return stroke — even the reversing tool 
holder being fitted with a small clip, whereby this is effected when 
the holder is locked. ‘This then, at least, is not a feature peculiar to 
American practice. I agree with your remarks as tc feed screws, as 
also with regard to the periodical turning of tables end for end. 

As regards finish, you say that the shafting of a mill is none the 
better for being polished, by which you apparently mean turned 
truly parallel in a slide lathe. Now here again I regret to differ 
from you entirely, and I think shall have nine out of ten practical 
men on my side in the matter ; for, to say nothing of the superiority 
of turned shafts with regard to cleanliness, they not only run with 
much greater sweetness than black shafts, but they afford facility 
for rapidly moving drums to any position throughout their length— 
a point of incalculable importance in most establishments, end which 
is unattainable excepting at increased cost with the unturned shaft. 

Finally, I am of opinion that undue finish is, as a rule, escoewed by 
our best makers, avd that, both in design and workmanship, they 
appreciate the truth that the machine best suited to its work is 
usually at the same time the one most pleasing to the eye ; and that 
unmeaning ornament in machinery is at once a nuisance in practice 
and offensive in the extreme to good taste. Francis WIsE. 

Chandos Chambers, Adelphi, W.C., Jan. 29th, 1863. 


[Mr. Wise's letter is a little patronising in its tone. and reviews 
our article on tools in something of the style of a master reviewing a 
pupil’s earlier efforts in composition. We may say, in reply, that all 
the peculiarities of the Whitworth tools, which it is the object of 
Mr. Wise’s letter to defend, are unpopular with the majority of 
machinists and good tool makers. Nearly everything, except 
finish, which distinguishes the Whitworth tools from others 
is both costly and practically needless. Again we say that it is as a 
workman, and not as a designer of improved combinations of work- 
ing parts, that Mr. Whitworth has improved our machine tools. He 


certainly has done more than any other man to bring about the 
preseft almost universal appreciation of the superiority of scra 
over ground wearing surfaces, and this fact is so well known and so 
freely acknowledged, that we for once omitted to repeat it, just as we 
might have written upon locomotives without mentioning George 
Stephenson.—Ep. E.] 


LLOYDS’ MANUFACTURE OF PAPER. 


Tue principal object of these improvements, by Edward Lloyd, of 
Bow Paper Mills, in machinery for the manufacture of paper, is to 
facilitate the manufacture of that article, and to render more easy the 
process of cleansing and reducing to pulp the fibres of which the 
paper is to be made, and to remove from the fibres all extraneous 
matters more effectually than heretofore. 

The first part of the invention has reference to the operation of 
boiling, washing, and draining the material or fibres used for paper 
making. 

Fig. 1 represents a longitudinal vertical section of a cylindrical 
boiler constructed according to the improvements; Fig. 2 is a trans- 
verse vertical section of the same. The boiler may be made either sta- 
tionary or be mounted in bearings, and provided with suitable gear, 
such as pulleys or toothed wheels, so that rotary motion may be 
communicated to it when desired. a, a, is the outside skin or casing 
of the boiler, which is provided with suitable man-holes 4, }, b, 
whereby the boiler is charged with the material on which it is 
intended to operate; c,c,c, are pipes, either perforated or other- 
wise, for the purpose of admitting steam, air, or water to the interior 
of the boiler. These pipes pass through one of the trunnions d, 
which are so constructed and arranged that the pipes may either be 
stationary or allowed to rotate with the boiler. If the pipes c, c, are 
to remain stationary, their inner ends should be so arranged as to 
terminate at or near the top or other convenient part of the boiler 
while the trunnionsand boiler revolve. The lower part of the boiler 
is provided with a double bottom e, e, which is perforated all over 
with holes, which are countersunk on their under side, as shown in 
the detached view, Fig.3, showing part of a plate having holes counter- 
sunk in this manner. In Figs. land 2, ff, are short pipes pro- 
vided with cocks, and communicating with the space contained 
beneath the double bottom e, e, for the purpose of drawing off the 
liquid therefrom when required. When the boiler is intended to 
rotaie there is adapted to the inside two, three, or more projecting 
shelves or ledges g, g, which are supported on brackets, as shown 
in Fig. 2, and as the boiler rotates the material contained therein 
falls over, and is divided by these projecting sbelves, 

The operation of the apparatus is as follows:—The man- 
holes b, 6, are removed and the boiler is completely filled 
with the fibre or material to be operated upon (say chopped 
straw for instance). The straw should be rammed down 
close, and the boiler half or two-thirds filled through the 
man-holes with the ordinary alkaline liquor usually employed 
for reducing straw into pulp; the man-holes 6, 8, are then closed, 
and steam is admitted into the boiler through the tubes or pipes, c, c, 

| and if the boiler is intended to revolve, it may be set in slow rotary 
| motion, so as to cause the alkaline liquor to percolate through every 


| part of the mass of straw or other material. After the alkaline 

liquor has been allowed to act on the straw for about six hours the 
| rotation of the boiler may be stopped, and the liquor drawn 
| ; : 

off by the stop-cocks or pipes /, f, through the false bottom e, e. 
Clean water, either hot or cold, may then be let on through the pipes 
c, c, and the boiler set in motion again for a few minutes, then the 
cocks f, 7; are to be opened again, and upon steam being let into the 
boiler through the pipes c, the dirty water will be forced out through 
the false bottom e, and the cocks f, /; This operation of washing 
may be repeated as often as may be required, and the process may be 
terminated by admitting a volume of steam under pressure for the 
purpose of well squeezing the fibres, and expressing avy liquid 
matter that may be heldin mechanical suspension thereby. After 
this the man-holes b, b, may be opened, and the prepared fibres may 
be removed and submitted to the bleaching opperation in 
another vesssel, or this operation may be performed in 
the boiler. ‘The steam is used for a double purpose, that 
is, first, for operating chemically on the straw, in combination 
with the alkaline liquor, for the purpose of dissolving the 
silica ; and second, for operating mechanically by its elastic pressure, 
for the purpose of expressing the moisture, or forcing out the alka- 
line liquor. The requisite pressure may, however, be obtained by 
hydranlic, hydrostatic, or pneumatic pressure, but it is preferred to 
use steam pressure as being the most convenient under ordinary 
circumstances. It should also be understood that the water, 
steam, or air may be forced through the material when the exit 
openings or cocks /; /, of the outer case of the boiler are open, or the 
water may be injected through one of the pipes c, while the pressure 
of steam is admitted from another of these pipes, thereby keeping a 
continual supply of water, and a continual pressure of steam on the 
materials contained in the boiler by the elastic force of the steam ; 
and this has been found from experiments to be the best way of 
thoroughly and effectually washing the material, and cleansing it 
of all its impurities, so as to bring it into a state ready for the bleach- 
ing process. 

The second part of the invention has reference to the opera- 
tion of washing, bleaching, poaching, and draining in one 
vessel, poacher, or beater, or beating engine, materials for 
paper-making. To effect this object the poacher, eater, or 
vessel is provided either wholly or for the most part with 
a lining of iron, brass, copper, zine, or other material perforated with 
a great number of small holes, extending over the bottom, and more 
particularly over the sides of such vessel. Fig. 4 is a longitudinal 
vertical section of a beater or poacher constructed according to the 
invention; Fig. 5isa plan. The poaching vat or vessel is, by pre- 
ference, constructed of cast iron, and the bottom and sides of the 
vessel are lined internally with perforated metal i, i, the holes in 
which should be countersunk on the underside of the inside casing, 
as shown in the enlarged detached view, Fig. 3, before referred to. 
the vessel should also be provided with suitable exit openings at the 
bottom of the outside casing, as at j, j, whereby the liquid may be 
drawn off when desired. For the bleaching operation, the bleaching 
liquor is supplied to the vessel and the poaching cylinders or druins 
k, k, are set in motion, and are kept in action for some time, until the 
fibres are properly bleached, then upon opening the valves or cocks 
connected with the exit openings j, 7, at the bottom of the vessel, and 
allowing water to flow in while the poaching cylinders or drums 4, 
k, are in motion, the material may be washed or cleansed from the 
bleaching liquor, and the poaching operation continued, after which 
it may be again thoroughly washed and cleansed of any remains 
of the bleaching agent. ‘The fibres may then be removed to the 
beater, or if this operation be performed in the poaching just de- 
scribed, the reduced fibres or pulp may be conveyed to the paper 
machine in the ordinary manner. 

The third part of the invention consists in adapting to that end 
of the paper-making machine at which the paper is delivered in 
sheets a counting apparatus, whereby the number of sheets de- 
livered at the end of the paper machine or from the cutting appa- 
ratus may be ascertained. ‘This counting apparatus simply consists 
in moving or shifting the receiving table (ou which the sheets of 
paper are piled) periodically, that is, after the delivery of any given 
number of sheets, say a quire for instance. Fig. 6 is a front eleva~ 
tion, and Fig. 7 a plan view of an arrangement for effecting this 
object; J is the table upon which the sheets are piled as they are 
delivered at one end of the paper-making machine. This table, 
instead of being a fixture, as is now the case, is made movable, and 
is supported on antifriction rollers m, m. An endway motion is 
communicated to it by means of a horizontal vibrating lever n, 
mounted on the vertical shaft 0, which is connected with the ordinary 
counting apparatus, and to which a rocking motion is communicated 
at intervals from any of the moving parts of the machine that may 
be conveniently placed for the purpose. 

The operation of the apparatus is as follows :—A quire, or twenty- 
four sheets. of paper, having been delivered from the cutting 
apparatus by the paper machine, and piled on the table /, the latter 
is shifted in any direction (say an inch) by the motion of the 
vibrating lever m, whereupon the next quire will be piled a little on 
one side of the former quire. When the second quire is completed, 
the table will be shifted a second time, either further on in the same 


| direction, or back into its original position, and the delivery of 


the sheets will be continued until another quire has been piled, when 
the table will be again shifted, and so on for every fresh quire on 
the completion of which the table is shifted, so as to lay the quires 
in such a manner that they may be easily taken up and removed. 
By this means the paper may be taken up by the attendants in 
quires, without counting. 








Tue Lambetn Brivce Contract.— With reference to a statement 
which appeared last week in our Wolverhampton correspondence, 
we may state that Messrs. Porter and Co.’s claim upon the Lambeth 
Bridge Company will, if fully realised, amount to more than ]0s. in 
the pound upon Messrs. Porter's liabilities, and their creditors have 
accepted the prospective result at that amount. The remaining 1s. 
is payable by bills at dates agreed upon. The dispute. between the 
contractors and the bridge company did not arise out of the character 
of the ironwork, but from works of a different nature not contemplated 
or comprised in the original contract. 

TrauiAN Progress.—(From our Correspondent.)—The Italian 
Government has just opened a competition for the formation of 
docks at Leghorn, Ancona, and Messina. The docks are to be con- 
structed after the most approved principles. They will be placed 
in direct communication with the sea and the railway stations, and 
will afford ready access to carriages and trucks drawn by horses. 
They will also comprise general and private warehouses. In the 
first eleven months of 1862 the State system of railways earned, 
including the receipts of the navigation carried on on the Lagu 
Maggiore and some other waterways, £773,160. 

Panama RatLroap.—lrom the fivancial statement of this company 
for the year 1862, it appears that the total traffic receipts amounted! 
to 1,712,281 dols. To this was added 31,013 dols., the balance from 
the preceding year, making together 1,743,294 dols. The working 
and office expenses amounted to 507,497 dols, the interest on out- 
standing and convertible bonds to 212,353 dcls., and the proportion 
of mail receipts payable to the New Granada Government 
10,000 dols.; total, 729,850 dols., leaving the net earnings for the 
year 1,013,444. Out of this was deducted four quarterly dividends 
of 3 per cent. each, making 12 per cent. for the year, or 598,860 dols. ; 
proportion payableto New Granada Government, 17,966 dols.; and set 
aside for sinking fund, 100,000 dols. ; together 716,825 dols., leaving « 
surplus of 296,618 dols. The general balance-sheet showed a total on 
both sides of the account of 10,763,723 dols., including an outlay of 
8,000,000 dols. on construction account, 975,370 dols. sinking fund, 
334,608 dois. in cash, 204,721 dols. loans on demand, 210,00 dols. 
investment in American securities, 211,588 dols. in the hands of the 
company’s London bankers, and the remainder invested in steamers 
and other property. The capital stock of the compauy amounted to 
5,000,000 dols., and the sterling bonds issued for the construction of 
the railway to 3,375,000 dols., together 8,375,000. The undivided 
earnings of the railway amounted to 883,675 dols., and of steamers 
and sailing vessels to 237,285 dols., together 1,120,960 dols. 
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Notice.—A SprciaL EDITION of THE ENGINEER is 
published for FoREIGN CtrcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,.* We shall publish next weet a double number, containing the 
Index to our Fourteenth Volume, including a complete classified list of 
all the Patents published during the last six months. Price 1s. ; Stamped, 
1s. 2d. 

*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 


J. M. (Aberdeen).—Declined. 

G. D.—The agreement ought to be stamped. 

J.B (Sunderlane).— We know of no such patents. 

W. G.— We have not the work, and do not estimate it highly. 

A SUBSCRIBER.—Do you mean hot air engines? We know of no such work. 

S. anp Co. (Moorgate-street).— We do not know who ave the makers of such 
machines. 

T. P. (Loughrea.)—We would not like to advise you in the matter. Aska 
gunsmith. 

ORETO.— Mr. Cowper's patent is not yet specified, and if it include the Jeature 
in question will be invalid. 

. B.S.— We know of no work on hot-air engines. 
useful for small powers. 

A SUBSCRIBER. —A8 far as we are aware, Sir William Armstrong was the first 
to en ploy the accumulator. 

- S.—A suggestion thrown out as was that in the newspaper you quote is 
not generally held to constitute an invention, 

Newton Anpot.— There is no fixed scale of professional fees, and engineers do 
not always, like architects, recewe a fired percentage upon the work. 

J. M. and S. (Halifax). —Most certainly ; a shayt 4in. in diameter with the 
drums you describe may be run safely at 250 revolutions per minute. 

D. ann J. G.—J/ either Mr. Westwood, Mr. Baillie, ov Mr. Campbell has taken 
out such o patent we presume it has been in the name of some patent agent. 
X.—The toll as the same as that of a horse and cart. The speed must not er- 
ceed ten miles an hour in the country, ov five miles ina city, town, or village. 
D. F.—We cannot find the account of the air engine. It formed the subject of 

a paper read several yeurs ago before the Institution of Mechanical 

_ Bngineers. 

G. D. (Leicester.)—We ave not aware that an engineer was empl yed in the 
design or erection of the Agricultural Hall. Mr. Handyside, of Derby, 
supplied the ironwork, 

W. H. ann J. O.— Yours is rather a hard case. The turnpike trustees, dovbt- 
less, can put you to sone if not much expense, although, if your engine docs 
not smoke, nov run over ten miles an hour, you would appear to have cen- 
Jorned with the requirements of the Act. 

R. C.—Superheated steam, admitted to within a boiler inerusted with scale, is 
often efficacious in removing it. A solution of caustic soda put into the 
boiler is good to prevent scale adhering to the plates. Ja all cases where hard 
or foul water is used blow out the boiler often. 

R. Di—We are not aware that Lord Rosse is inating a telescope with a 10ft. 
speculum. Upon the second point we cannot vaform you. Perhaps you could 
leara what you require from some of the scientific encyclopedias. Your 
pencil writing is too indistinct to enable us to decipher your third question. 

H. J. (Tiverton).—A lacquer for bright ironwork is made with 14 oz. of boiled 
linseed oil, 202. white lead ground in oil, loz. litharge, and 4 oz. powdered 
rosin. Add the litharge to the oil, let it simmer over a slow jive for three 
hours ; strain it and add the rosin and white lead ; keep it gently warmed 
and stir it until the rosin is dissolved. 

R. J.—The Admiralty test is 6301b. per circular one-eighth inch of the 
diameter of the links of the cable. This is equal to about 51,000 lb. for a 
lyin. link, or chout 25,500 lb. on each side of the link, equal to one square 
inch in area. But such a chain will break with about 43 tons, so that the 
test is equal to more than one-half of the breaking weight. 

H. J. K.— The intermediate and final pressures, during and after erpansion, 
can only be obtained by calculating from the total pressure of the steam ax 
reckoned from avacuwn. Thug 40 lb. steam (by the safety valve) should, if 
cut off at onesifth stroke, expand to 4 Ws, below the atmosphere. The melt- 
ing temperature of cast iron is generally given as about 2,750 deg. 

Bowen MAKER.— With a 72-in. boiler, iin. plates, and 40 lb. steam, the 
strain on the solid iron is 3,840 lb. per square inch, but between the rivet 
holes this is increased to about 6,720 lb. per square inch of the net section left 
afier punching. A 3ft. Yin. boiler of tin. plates, of youd quality, and double 
rivetted, ought to ve (if all slat surfaces are well stayed) perfectly suse, when 
new, at 110 lb. per square inch. Its bursting pressure would be about 580 lb. 
per square inch, and it would not be be thought prudent to test u much 
beyond 225 ib. per square inch. For single rivetting a working pressure of 
90 lb. and a@ testing pressure of 175 lb. would be proper. The bert made 
locomotive Loilers ave now double rivetted. 
S. R.—If you will think again you will see that, whatever the size of the 
receiver, the pressure within it imust finally rise te that at which only the 
low-pressure cylinder will just work off all the steam discharged frow the 
high-pressure cylinder. This point once reached, with a very large receiver, 
the pressure would not perceptibly fall within it, while the low-pressure 
evlinuer was receiving its steam. You appear to think that, the larger the 
receiver the greater the reduction of pressure between the two cylinders. This 
is only 80, however, just after starting. “J. M.” sent us the diagrams you ask 
Sor, but did not desire to have them published. We may inform you, how- 
ever, that what he called “ back-pressure” in the small cylinder, was com- 
pensated for by a nearly equal pressure, above the atmosphere, in the large 
cylinder. The bottom line of the high-pressure diagram and the top line of 
the low-pressure diagram were alinost horizontal throvghout. There was 
probably a little condensation in the receiver, as the steam in the large 
cylinder did not quite fill up to the exhaust in the smaller one. 
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MUSIC WIRE. 
(To the Editor of The Eagineer.) 

Sir,—I should feel obliged if any of your readers could give me an 
intelligible formula showing the relation subsisting between the weight (in 
grains or oz. per jin. yard), length, tension (in lbs.), and musical piich (in 
vibrations per second) of a stretched cord. EvPHone. 

Middlesbro’-on-Tees, Jan. 24, 1863. 





ATMOSPHERIC RAILWAYS. 
(10 the Bditor of The Engineer.) 

Sik,— Will you, or any of your valued correspondents acquainted with 
the working of the ‘* Atmospheric Railway,” kindly inform me on the fol- 
lowing points :— 

What amount of vacuum has been found advantageous to work it ? 

What kind of packing (if any) for the piston works best ? 

Does the piston require lubrication ? 

Does the tube require boring similar to a cylinder for a steam engine ? 
Answers to the above questions wil! much oblige A SUBSCRIBER, 


THE HYDRAULIC GRAVING DOCKS. 
(To the Editor of The Engineer.) 

Sir, —In the correspond published in your journal of the 16th inst. 
I hotice a remark, in a letter on the subject of the Chelsea Suspension 
Bridge, which is so totally inaccurate and devoid of foundation that I am in- 
duced to trouble you with the correction. 

Referring to the discussion on the Chelsea Bridge, and to Mr. Edwin 
Clark’s capacity for designing wrought iron structures, the writer ironically 
observes: “ On the right and wrong distribution of material, when it is 
remembered how beautitully and ‘scientifically’ this distribution was carried 
out by him (Mr. E¢win Clark) in the floating saucers at the Victoria Docks, 





which on several occasions failed from weakness or wrong distribution.” | 


Having had the entire management of these works since their comple- 
tion, 1 am in a position to state that in no case has a pontoon failed or even 
shown symptoms of weakness through any defect in the design. 

Only two pontoons were at first constructed, as experimental ones, and 
these were so perfectly successful that the remaining five have been built 
on the same pnnciples, and with exactly the same proportion in every parts. 

The last pontoon, capable of carrying a load of 2,500 tons, is, like the 
others, So very satisfactory, that the directors have ordered the immediate 
— of an eighth pontoon, to be exactly as the last in every par- 

It is not for me to defend Mr. Clark's skill as an engineer; but, in cor- 
recting the mis-statement above alluded to, I may observe that Mr. 
Clark’s very extensive and long practical experience in the various classes 
of wrought iron construction would make it most improbable that failure 
should occur in any of his works through * weakness or wrong distribution 
of material.” WALTER JONES. 

Engineer's Office, Victoria Docks, E., 23rd January, 1863. 





MEETINGS NEXT WEEK. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 3, at eight p.m., 


“On the Sleeper Woods of the Madras Railway.” By Mr. Bryce McMaster, 
M. Inst. C_E. 


Socizty or ArTs.—Wednesday, at eight p.m., ‘“‘On the Cooking Depots 
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wd = Working Classes recently established in Glasgow.” By Alexander 
arrell. 


Society or Encixerrs, Exeter Hall (Lower Hall), Monday, at 7 p.m.— 
Nursey's paper ‘On Steam Boiler Explosions.” 
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STEAM ENGINE CONSTRUCTION, 

NoTHING can be said against the working of a well- 
constructed beam engine, although it is both heavy and 
costly at the outset. One good pattern of this class of engine, 
non-condensing, and with asingle 22-in. cylinder, and 
4ft. 6in. stroke, has 5 tons 2 ewt. in the columns, 3 tons 
5 ewt. in the entablature, and 2 tons 5 ewt. in the beam, or 
10 tons 12 ewt. in the parts mentioned, whereas all the 
other parts, exclusive of fly wheel (but including a sole 
plate of 7 tons 14 cwt.), weigh but 20 tons 7 ewt., the 
whole weight of the engine being 30 tons 19 ewt., exclusive 
of a fly wheel of 13 tons 10 cwt. The weight due to the 
beam, or say, in all, 11 tons, would be saved if the hori- 
zontal arrangement were adopted, and the latter would 
require a far less number of parts and wearing surfaces. 
It is difficult to discover exactly the grounds of objection 
so often made to the horizontal engine, although one com- 
monly hears it said that the weight of the piston wears 
the bottom of the cylinder. The bottom of the cylinder 
may be slightly worn by the weight of the piston, but the 
principal wear of horizontal cylinders, whether in marine, 
locomotive or fixed engines, is invariably upon the upper 
side. Not only will an examination of a worn horizontal 
cylinder always disclose this fact, but the reasons for it are 
sufficiently apparent on a little reflection. All lubricating 
material admitted to the cylinder gravitates to the bottom, 
leaving the upper surfaces comparatively dry, and further- 
more, whenever the piston is so loose as to ‘* blow steam,” 
this leakage will take place chiefly around the upper half 
of the circumference of the piston. Steam, in “ blowing” 
past a leaky piston, will rapidly wear both the cylinder 
and the packing. As for lubrication, we should never 
admit a drop of any lubricating material to a steam 
cylinder having gun metal packing rings, excepting only 
when the cylinder was steam jacketted with high-pressure 
steam, or when superheated steam was used. ‘The packing 
of a well fitting piston ought never to be pressed outward 
with a force greater than 3 lb. or 4 1b. per square inch, 
and for this, and even a greater stiffness in the packing, 
the slight condensation of steam always going on within a 
cylinder, however protected, is sufficient for every purpose 
of lubrication. We know of large cylinders, both in 
marine and in land engines, which have been in use for 
years without other lubrication than that afforded by the 
steam, and they have maintained an excellent internal 
surface. We dwell upon this fact in connection with 
horizontal engines for this reason: if the cylinder be once 
regularly lubricated, say with tallow, it will be found that 
lubricating material will be thereafter required, and that 
cutting is likely to follow if the tallow be discontinued. 
The cylinder should be run without tallow from the first. 
In horizontal engines, therefore, in which tallow is regularly 
used, the upper internal surface of the cylinder fails to 
retain its share, and cuts in consequence, although, as a 
rule, if no tallow were used at all, there would be no cutting. 
We are not stating a theory, but an indisputable deduction 
from the ascertained fact that marine and fixed steam 
engine cylinders seldom require other lubrication than is 
afforded by the steam. 

Locomotive cylinders, of course, must have lubrication, 
as the engines are often run for considerable distances (as 
down inclines and near termini), without steam. So, too, 
if the valve gear of a locomotive be reversed, as is some- 
times done while the engine is still running forward, and 
without admitting steam, hot air and soot is pumped from 
the smoke-box, through the exhaust ports into the 
cylinders. But horizontal cylinders, even under the 
severity of locomotive service, do not require to be re- 
bored as often as might be expected. And when reboring 
is necessary a horizontal cylinder may be bored in situ 
by means of a portable and easily applied apparatus, now 
very commonly employed on railways. ‘The vertical 
cylinders of beam engines cannot be as conveniently bored 
in this way. 

At high speeds the momentum of a heavy beam would 
be very great. Think of a beam weighing several tons 
with its opposite ends working up and down at the rate of 
from 500ft. to 700ft. per minute! A great and useless 
strain would be thus brought upon the crank pin and upon 
the main journals at the end of every stroke. The Cornish 
engineers regard the great beams of their engines as 
counter weights, and however massive they may be, their 
momentum assists in forcing out the contents of the pump 
when, after the steam in the cylinder has begun to expand, 
its pressure has fallen below the mean load on the pump. 
Indeed, when it was first proposed to employ wrought iron 
engine beams, and thus, while gaining in strength, to save 
in weight, some of the Cornish engineers objected, because 
weight in the beam was the very thing they wanted, 
although one ton of iron upon the pump pole has more 
effect than two or three tons in the beam, In the Cornish 
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engine, weight, in vibrating or reciprocating motion, is 
exactly what is required, but in a rotative engine it is the 
very thing to be avoided. The arrangement of the beam 
engine is better adapted to the employment of the parallel 
motion, but, as made with radius bars, no parallel motion 
can guide the piston rodin a truly straight line. There 
must be some, although not much, deviation on every 
stroke. But the slide bars and guide blocks of the hori- 
zontal engine, while ensuring absolute straightness of 
motion, need not cause much more friction than the best 
parallel motion. ‘The plan of the horizontal engine is 
favourable for the employment of a long connecting rod, 
say of at least three times the length of the stroke. In 
this case the maximum vertical pressure on the guide bars 
will be one-sixth of the pressure on the piston, and as the 
mean vertical pressure throughout the stroke will (sup- 
posing the engine not to work expansively) be nearly 
70 per cent. of this, the mean vertical pressure for the 
whole stroke will be about 114 per cent. of that on the 
piston. As the co-efficient for a well lubricated cross head 
ought not to exceed one-eleventh of the pressure, we have 
as the loss by the friction of the guides about one horse 
power of every hundred. This is not much, certainly. 
Speaking of guides, we should give a much more liberal 
allowance of bearing surface than is provided by most 
engine makers. ‘The guides wear all the better if the 
maximum vertical pressure upon them does not exceed 
25 lb. per square inch, and for a 16in. cylinder, working 
50 lb. steam and having a good long connecting rod, we 
should not make the cross head bearings less than 90 
square inches in extent, or say two blocks, one on each 
side of the piston rod, and each Sin. wide on the bearing 
and 1ldin. long. We would always make cast iron cross 
heads, with the pin either cast in, or fitted in, in wrought 
iron. As long as one end of the piston rod is keyed within 
a cast iron piston, the boss of which is seldom overstrong, 
it appears needless to forge a costly “shape” to receive 
the other end. 

All land engines should, and we believe, sometime will, 
be regulated by the action of the governor upon a variable 
expansion gear, so as to dispense with throttle valves and 
wire drawing the steam. Mr. Petrie, of Rochdale, Mr. 
Brownlee, of Glasgow, and others, have applied arrange- 
ments for this purpose. ‘The French makers, as MM. 
Farcot, and others, have adopted this system, but it is 
perhaps best carried out in a class of engines of which two, 
of Prussian make, were exhibited in tne late Exhibition, 
and which were exact copies of the engine known in the 
United States as Corliss’ engine. One made by the Corliss 
Steam Engine Company, of Providence, Rhode Island, 
United States, is now working at Messrs, A. Pirie aud Co,’s 
paper mill at Aberdeen. ‘These engines are regulated twice 
during each revolution, taking, according to the require- 
ments of the work, from one-twentieth of a cylinder full 
to an entire cylinder-full of steam at each stroke. Engines 
of the same construction, employed in rolling mills, work 
under a load varying from 60 to 360-horse power within 
5 seconds, and yet without any sensible alteration in their 
speed. Mr. Corliss employs valves and valve gear of pecu- 
liar construction, and connected in a peculiar manner with 
the regulator. We have no doubt that Pitcher’s hydraulic 
governor, as made by Messrs. Farmer, of Salford, might 
be usefully applied to shift a link motion, and thus to ac- 
complish in part the purpose of Corliss’ valve gear. 

We believe it to be time, with increasing pressures and 
speed, to make longer bearings on engine shafts. The 
Boulton and Watt pumping engines at Stoke Newington 
furnish a notable instance of misproportion in this respect. 
With 5ft. cylinders and 8ft. stroke, and with a 2dft. fly 
wheel weighing 60 tons (the rim alone, 24in. by 17in. 
nearly, weighing upwards of 50 tons), the journals are but 
about 1din. in diameter and 20in. long. These engines, as 
is well known, have been almost reconstructed at the pump 
end, but although new plummer blocks have been put in, 
with 4tin. holding down bolts going 36ft. deep into the 
foundations, the fault of too small journals has not been 
corrected. We lately saw a pair of 18in, cylinder engines 
working 50 Ib, steam, and having 64in, journals apparently 
but Sin. long. On the other hand, we may observe that 
one of the best working pairs of horizontal engines we 
have ever seen, and having 12in. cylinders, 34ft. stroke and 
working 60 lb, steam, had 64in. journals 1}in. long, the 
shaft being of cast iron, 

Piston valves may yet be found to answer best for steam 
engines. Messrs. Simpson and Co. have already used them 
very successfully for large pumping engines, the 14-in. 
pistons forming the valve having a single gun metal ring 
6in. wide on the face, and feebly pressed out by a small 
spring. ‘There is a difficulty with self-adjusting packing 
on piston valves. The rings are likely to spring out on 
passing the exhaust ports, just as Ramsbottom’s wire pack- 
ing springs out at the ends of the cylinder where counter- 
bored, and in passing the induction ports the rings of piston 
valves will, if fitting elastically, be pressed in by the 
steam. ‘There is an adjustable, but not self-adjusting, 
packing for piston valves, of which we have heard good 
accounts. Each piston of the valve has a broad cast iron 
ring, projecting over the edge of the junk ring as well as 
over the edge of the plate cast on the central boss. The 
central boss is turned so large that the ring requires to be 
sprung on, and its tendency when on is not to expand, but 
to contract closely around the turned boss, which serves as 
the body of the piston. ‘The ring is cut open at one point, 
and to counteract its contraction a wedge shaped key is 
forced by a screw between the ends where the ring is cut 
open. By means of this key, which fills out the full cir- 
cumference of the piston, making it perfectly steam tight, 
the ring can be set out to any degree of tightness, while at 
the same time no pressure of steam can press the ring in- 
ward on passing a port. Although these valves are not 
self-compensating they work steam tight for a very long 
time before the key requires to be tightened to set out the 
packing ring. We have seen them working rapidly with 
the end covers of the piston valve chamber removed, and 
there was no perceptible leakage of steam. The least pos- 
sible power is required to work well made piston valves, 
whereas, with short stroke engines especially, a great amount 
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of power is absorbed in working large slide valves. It is 
questionable whether piston valves really require packing, or 
rather whether it is not cheaper to turn them out of the 
solid, and to replace them when, after a considerable time, 
they begin to leak much steam. We are now speaking 
only of small engines. Mr. David Joy, of Middlesboro’, 
has employed unpacked or solid cylindrical steam moved 
valves for a considerable time. He has made them up to 
5tin. in diameter, and worked them at 200 strokes per 
minute, under 50 1b. pressure. When made with long 
bearing surfaces, the valve and bored chamber in which it 
works being of the same metal, say cast iron, they wear a 
very long time without leaking any notable amount of 
steam. Mr. Richard Roberts made solid locomotive pistons, 
llin. in diameter, in 1834, and they answered well for a 
considerable time on the Liverpool and Manchester and 
Dublin and Kingstown Railways. A late attempt, how- 
ever, to employ solid locomotive pistons on the North 
London Railway completely failed. Mr. Humphrys, of 
Deptford, has for many years made donkey engines with 
solid cast iron pistons, and one of these which we have 
lately seen, although but 2in. wide fora diameter of 10in., 
and although it had done a great deal of work, was in ex- 
cellent condition, and not perceptibly smaller than the in- 
ternal diameter of the cylinder. We should not, however, 
like to depend upon them unless their breadth, as measured 
on the wearing face, was equal to at least one-half of their 
diameter. 

If engineers chose to use them they would find cast iron 
eccentric hoops better than those of any other material. 
They wear as well as gun metal where, as in the case of 
well proportioned eccentrics, the pressure per unit of area 
is not great, and cast iron is free from the “ spring ” which 
gun metal hoops have when not made exceedingly heavy. 

If, however, gun metal wearing surfaces be preferred, 
there is no cheaper or better bag | of making them than 
that adopted, if not invented, by Mr. Humphrys, of Dept- 
ford. He employs a strip of hard rolled brass, say of 
No. 13 gauge, and cut about lin. shorter than the cireum- 
ference of the eccentric as well as a trifle narrower than 
its width. ‘This strip is drilled with several holes, to allow 
of the free passage of oil, and then bent around the eccen- 
tric, the hoop being bored out large enough to go on over it. 
The brass is free to turn either with the eccentric or to rest 
within the hoop, as may happen, and as it sometimes turns 
and is sometimes at rest, it really affords a double wearing 
surface. It is more durable by far than any other kind of 
eccentric hoop. 

The time will doubtless come when, for most purposes, 
single cylinder engines will be preferred to double 
cylinders. Double cylinders have one especial advantage ; 
if one engine break down another may generally be 
worked. On the other hand, double cylinder engines, 
having twice the number of parts, are always more likely 
to break down than single cylinders. Indeed, for some 
purposes, double cylinders, or coupled engines, are, if not 
almost impracticable, at least troublesome. Coupled blow- 
ing engines are so owing to the great and rapid alterna- 
tions in the strain on the coupling shaft. The intermediate 
shafts of steamships are always the most troublesome in 
respect of breakages, and for large double cylinder oscil- 
lating engines the Americans have found it best on this 
account to place the two cylinders one in front of and the 
other behind the shaft, the crank pins for both being in 
nearly the same vertical plane and connected by a “ drag 
link.” As for getting a single cylinder engine “ off the 
centres,” none but a careless engineman would (except in 
the case of a locomotive) allow it to stop on the dead 
centres. Nearly all the large American river boats, coasting 
steamers, and ferry boats have single cylinder engines, and 
several with 105-in. cylinder and 12ft. stroke are now 
being made for ocean steamers on the Pacific. An engineer 
who would stop one of these engines on the centre would, 
after one or two reprimands, be dismissed. Even for large 
screw engines, with from 70-in. to 84-in. cylinder, and from 
Sft. to 3ft. 9in. stroke, the Americans more commonly 
employ single cylinders, and with much advantage. 

Thestrong point with the advocates of coupled engines has, 
however, been uniformity ofmotion. Withaheavy fly-wheel, 
however, and especially at the higher speeds now in favour, 
single engines run with a great degree of uniformity, 
enough we believe for any purpose, even if it be cotton 
spinning on fine counts. We will suppose a 16-in. 
cylinder and 4ft. stroke, working with £0 Ib, steam at 60 
revolutions per minute. Let the fly-wheel be 14ft. in dia- 
meter at the centre of the section of the rim, and let the 
weight of the rim be 20,0001b. Moving as it then willat 44ft. 
per second, the fly-wheel rim contains a reserve of 596,232 
toot-pounds of mechanical power, and in falling off from 60 
to even 59 revolutions, 17,129 foot-pounds ot this power 
must be liberated, this alone being equal toa mean pressure 
of 21 lb. per square inch on the 16-in. piston throughout 
its stroke of 4ft. When we consider that the moving parts 
of the machinery driven have, in the aggregate, a large 
amount of momentum, or stored up mechanical power, we 
may safely trust the heavy and rapidly moving fly-wheel 
to redress, almost completely, the irregularities resulting 
from the variable pressure transmitted to the crank. In 
the case of a flour mill with several pairs of heavy 4ft. 
stones, the upper stone making from 130 to 150 revolutions 
per minute, a considerable and prolonged variation in the 
power must occur in order to sensibly alter the speed. 

We are gratified by knowing that some of the most 
eminent engineers, both in this country and abroad, agree 
with us in our preference for a single cylinder. We will 
not mention the names of English engineers who share 
our views, but we may say that when we lately had oc- 
casion to discuss this point with Mr. Horatio Allen, the 
foremost American mechanical engineer, he assured us that 
if he had to construct a marine engine of great power he 
should unhesitatingly adopt a 150 in. cylinder in pre- 
ference to two of 106in. each. The success already at- 
tained abroad with single 105-in. cylinders affords good 
ground for this partiality. 

BOAT BUILDING BY MACHINERY. 

AMONG the purposes to which wood working machinery 

has been lately applied is that of building boats, or rather 








of making the parts of which a boat is tobe built. Acom- 
pany has been formed with a capital of £200,000, of which 
£70,000 are said to have been called in, and of which we 
should suppose £10,000 at the utmost have been invested 
in buildings and machinery for carrying on boat building 
at East Greenwich. The boat building machinery, of 
which so much has been heard in connection with Mr. 
Thompson, consists of one of Messrs. Robinson and Sons 
deal saw frames, a number of steaming tanks, a squaring 
up machine on the principle of that known in the States 
as Daniels’ planer, another planing machine of the Ameri- 
can Woodworth type and apparently of the pattern supplied 
by Mr. H. D. Stover, of New York. Then there is a circular 
saw bench, two of Messrs. Greenwood and Batley’s band 
saws, five or six moulding machines, apparently of 
Mr. Stover’s “ Eagle” pattern, cross cutting saws, two or 
three machines with revolving cutters on horizontal 
spindles, and one or two other machines which we have 
not examined. We thus particularise the principal tools 
employed, because it has been generally supposed that a 
complete system of novel and special machines has been 
invented for the express purpose of boat building. Upon 
all the machines not by English makers there appears, 
indeed, on a metal plate, the inscription “ Nathan ‘lhomp- 
son, Jr., Inventor and Patentee.” We believe Mr. Carp- 
macel’s skill has been called into requisition to frame speci- 
fications and claims covering the whole or the greater part 
of this collection of machinery under English patents, and 
we cannot say how far Mr. Thompson has thus appropri- 
ated to himself that which any person had an equal right 
to import and use. 

But that the machinery will answer every purpose 
requisite for the rapid production of thoroughly made boats 
there is no room to doubt. But for the exclusiveness and 
inertia of the boat building trade, as heretofore conducted, 
nearly all, if not all, boats would have been made by 
machinery long ago. It needed no patent machinery by 
Mr. Thompson, or, at all events, very little, for this pur- 
pose. Messrs. Worssam, Messrs. Powis, James, and Co., 
Messrs. Greenwood and Batley, or almost any other of our 
makers of wood working machines, could have supplied 
machinery every way adequate to the purpose, and, we 
must believe, of far better workmanship than the 
light tools now running at East Greenwich. Ma- 
chinery suitable for boat making is also applicable 
to furniture making, and there is no reason why 
nine-tenths of all the bedsteads, tables, chairs, pianofortes, 
&e., hereafter to be brought into use in the kingdom should 
not be made by machinery. ‘The so-called Eagle moulding 
machine, of which those at East Greenwich appear to be 
samples, will each do the work of from thirty to forty men, 
working on most irregular shapes and warped surfaces, 
like those of chair legs, rolled backs, &c. All that is 
wanted is a revolving cutter head, with adjustable cutters 
ground to the required shape; these being placed on a 
spindle which may be adjusted to various positions, or else 
with a fixed spindle, a movable table and fence may be 
arranged to accomplish most of the same purposes. It is 
chiefly upon tools of this kind, which can be quickly set to 
and rapidly worked upon irregular forms, that the Boat 
Building Company are enabled, in five and a-half hours’ 
time, and at a cost of from 35s. to £2, to complete a line- 
of-battle ship’s launch, ordinarily requiring from ten to 
twelve days of hand labour, and costing £15. ‘Those 
interested in wood-working machinery will do well to give 
Mr. Thompson’s patents a careful examination, to see how 
far he may have monopolised the use of machines which, 
until his arrival in England, any one was free to import 
and use for various purposes. If he has, indeed, stolen a 
march upon our wood working engineers, they will have 
themselves to thank for their neglect to introduce new 
machinery as fast as it may have been brought out abroad. 





Stream Enoines.—The engines of the new boat building works, 
East Greenwich, were made by Messrs. Walton, May, and Co., of the 
Suffolk Works, Birmingham. They consist of a pair of 18in. cylin- 
ders, 3ft. stroke, non-condensing, and working 50 lb. steam cut off 
at half stroke. 

Nava Enorneers.—The following appointments have been made 
since our last :—R. Holman, chief engineer, to the Alecto; Francis 
C. Alton, promoted to chief engineer, to the Indus for the Doris; C. 
M’Keever, first-class assist.-engineer, to the Alecto; W. M’Glashan, 
second-class assist.-engineer, to the Alecto; Peter Thompson, 
second-class assist.-engineer, to the Fisgard, as supernumerary; J. 
M. Brankston, second-class assist.-engineer, to the Osprey; F. 8. 
Scott, acting second-class assist.-engineer, to the Alecto; William 
Aubler, acting second-class assist.-engineer, to the Cumberland for 
the Royal Oak; T. S. Blyth, acting second-class assist.-engineer, to 
the Fisgard, as supernumerary ; H. W. Edgar, chief engineer, to the 
Buzzard; J. Neil, chief engineer to the Cumberland, for the Mars, 
when the latter is paid off ; J. Walsh, engineer, to the Buzzard; T. 
S. Gissing, first-class assist.-engineer, to the Asia, for the Foam; 
D. Langlands, first-class assist.-engineer, to the Caradoc; W. 
Nicholson, first-class assist.-engineer, to the Buzzard, T. Barker, 
in the Foxhound, promoted to acting ffrst-class assist.-engineer; 
W. Tempest, second-class assist.-engineer, to the Fisgard, for the 
Bann; J. G. Sampson, acting second-class assist.-engineer, to the 
Buzzard. 

Prorosep Resvuscrration or THE “ GAtway Line.”—A mecting 
was held last week at the Mansion House, Dublin, to agitate for a 
renewal of the Galway subsidy. The Lord Mayor of Dublin pre- 
sided, and said that the present fleet of the company, the value of 
which was £680,000, consisted of the Adriatic, 3,670 tons, 1,400- 
horse power; the Hibernia, 2,959 tons, 800-horse power; the 
Columbia, 2,878 tons, 1,000-horse power ; and the Anglia, 2,834 tons, 
1,000-horse power. The Adriatic was one of the finest vessels in 
the world. She made the voyage from St. John’s, Newfoundland, 
to Galway in four days eight hours, the shortest voyage on record. 
The first cost of the Adriatic was £180,000; that of the Anglia, 
£160,000; the Columbia, £160,000; the Hibernia, £160,000; and 
that of four smaller vessels, which might be called tenders—the 
Antelope, the James Baines, the Shamrock, and the Rover, £20,000 ; 
making thetotal value of the present fleet, £680,000. Now, how were 
they situated as to performing the postal service immediately if 
called upon? The Adriatic was ready for sea at an hour's notice ; 
the Hibernia had been surveyed, and was ready for sea at a week's 
notice ; the Columbia had been surveyed, and was ready for sea in 
a week, They were now ready, and they demanded a performance 
of the promise. The Government should never have a moment's 
peace till they gave back the subsidy. When that was done they 
could raise as much money as would build six or ten ships. Lord 
Clanricarde moved are solution pledging the meeting to continuous 
efforts to realise the object of commercial intercourse between the 
west coast of Ireland and America. Several gentlemen, Lord 
Clancarty, Mr. Vance, M.P., Mr. Bagwell, M.P., Mr. Blake, M.P., 
and others, also spoke in the same sense. 
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Grants of Frovisional Protection for Six Months. 


3133. CHARLES WAGNER, Liverpool, ‘Improvements in strengthening, 
securing, and rendering more durable the soles or bottoms of boots, shoes, 
and other coverings for the feet.”— A communication from Franz Vester, 
Pforzheim, Baden. —Petition recorded 21st November, 1862. 

3174. JoHN RyaN DANKS, BERNARD PEARD WALKER, and Ropert Percy 
WALKER, Wolverhampton, Staffordshire, “‘Improvements in machinery 
or apparatus for making boot and shoe heel and toe tips, clog irons, and 
other similar articles.”—Petition recorded 26th Noven:ber, 1862. 

3181. Davip AULD and David AULD, jun., Glasgow, Lanarkshire, N.B., 
“Improvements in working furnaces and steam boilers, and in apparatus 
connected therewith.” _ Petition recorded 27th November, 1862. 

3292. Epwarp Tomas HuGues, Chancery-lane, London, ‘* Improvements 
in galvanic apparatus.”—A communication from Johann Jacob Dahms 
and Albert Rudolph Wittig, Berlin.— Petition recorded Sth December, 1862. 

8358. JoserpH JAMES LEMON, New Compton-street, Soho, London, ‘* Im- 
ee in book trays or holders.”—Petition recorded 16th December, 

Dee 

3399. Davip Davipson, Woodcroft, Morningside, near Edinburgh, N.B., 
“* Improvements in the construction of telescopes, and in the method of 
arranging and fixing the same in combination with fire-arms for the pur- 
pose of adjusting the aim thereof.” 

3401. JoserpH Datton, Brooklyn, New York, U.S., “Improvements in 
knitting machinery.”—Petitions recorded 19th December, 1862. 

3455. JOHN Swanson, jun., Newton Stewart, Wigton, N.B., “‘ Improve- 
ments in the manufacture of pill boxes and similar boxes from solid 
wood, and in machinery to be employed in the said manufacture.”—Peti- 
tion recorded 26th December, 1862. 

3464. ADDERLEY WILLCOCKS SLEIGH, Harley-street, Cavendish-square, London, 
‘** An improved method of rendering or making ships and vessels and 
floating and shore batteries or ambulant or stationary defencesimpenetrable 
to shot and shell, and to other missiles and projectiles and war rams.”— 
Petition recorded 29th December, 1862. 

3481. Revsen Bortomiry, Rochdale, Lancashire, “ Improvements in ma- 
chinery for twisting and doubling yarns or threads of cotton and other 
fibrous materials.” 

5485. JouN WILLIAM PARKER FieLD, High Holborn, London, “ Improve- 
ments in breech-loading fire-arms.” 

3487. JaMES MurpocH Napier, York-road, Lambeth, Surrey, ‘‘ Improve- 
ments in heating apparatus.”— Petitions recorded 31st December, 1862. 

1. Ropert Haxuam COoLityer, Beta House, Alpha-road, Regent’s Park, 
London, ‘‘ Improvements in the method of, and apparatus for, preparing 
materials for the manufacture of paper and similar purposes, part of the 
invention being also applicable to other operations in which materials 
are subjected to the action of hot agents.” 

3. GEORGE ALLCROFT, New Church-row, Camberwell, Surrey, ‘‘ Improve- 
ments in pressure gauges and vacuum gauges,” 

5. Joun Tuomas Smitu, Lee, Kent, “Improvements in obtaining motive 
power from steain and the products of combustion.” 

7. JosHua JosEpu Sovrucate, Kensington, Middlesex, ‘ Improved 
arrangements for portable fire-escapes.” 

9. WILLIAM SouTrerR, Birmingham, “ Certain apparatus for raising and 
planishing metals.” 

11. Joun Epwarp Baker, Cheapside, and James Lanpon, Crosskey-square, 
Little Britain, London, ‘‘ Improvements in the construction of boots, 
—_ and other coverings for the feet.”—Petitions recorded lst January, 

63. 

13. FrepRRitk COLLIER BAKEWELL, Haverstock-terrace, Hampstead, Mid- 
dlesex, “‘ Improvements in apparatus for burning oils and other inflam- 
mable fluids as fuel..—A communication from Augustus Theodore 
Schmidt, Pittsburgh, Pennsylvania, U.S. 

15. Henry Lyon, Sydney-street, Commercial-road, London, ‘‘ Improvements 
in the finishing and mode of packing cigars, and in apparatus used for 
these purposes.” 

17. Epwarp Tuomas Hvueurs, Chancery-lane, London, ‘‘ Improvements in 
producing designs upon velvets, cloth, furniture hangings, and similar 
materials."—A communication from Alphonse Eymin and Jean Marie 
Tourres, Vienne, Isére, France. 

19. Henky JouNn Serceant, Manchester, ‘‘Certain improvements in the 
method of dressing and finishing silk fabrics and fabrics composed of silk, 
cotton, and wool.”— Petitions recorded 2nd January, 1863. 

23. HARRY JONEs, Manchester, “ Certain improvements in steam engines.” 

25. WILLIAM PHILLIPPI, Stromberg, Prussia, ‘‘ Improvements in the manu- 
facture of bearings and axle-boxes for machinery, carriages, and railway 
rolling stock.” 

27. WILLIAM AstRo?, Jubilee-street, Stepney, Middlesex, “ Improvements 
in the manufacture of paper.” 

28, CuarLes BuTLer CLovau, Lewyn Offa, Mold, Flintshire, ‘‘ Improve- 
ments in apparatus for curing smoky chimneys.” 

29. WitLiAM ToLSON SMALLWARE and CuARLES BROWN WEAVER, Fazeley, 
Staffordshire, ** Certain improvements in treating or covering strip steel 
or other suitable material for the makiug of crinoline skirts and other 
similar purposes for which the same may be applicable, and which same 
treatment or covering may he used for trimming orstrengthening certain 
parts of ladies’ dresses.” — Petitions recorded 3rd January, 1863. 

31. Enocu Bassetr KekLinG, Gray’s-inn, London, “‘ An improvement in 
lighting hails, theatres, and other buildings.” 

33. JOHN ALEXANDER Cooper, Trowbridge, Wiltshire, ‘‘ The application of 
a fibre obtained from a certain plant as a substitute or to be used with 
silk, cotton, flax, and such like materials, which fibre has not hitherto 
been applied to any of those purposes, and for certain methods of pre- 
paring the same for such purposes.” 

35. Henry Buacktix, Bradford, Yorkshire, ‘‘ Improvements in means or 
apparatus for saving or preserving money, papers, or other valuable 
property at sea in case of shipwreck.”—A communication from Charles 
Blacktin, Mill Town, St. Stephen’s, New Brunswick, U.S. 

37. HENRY BrsSSEMER, Queen-street-place, New Cannon-street, London, 
“Improvements in the construction and mode of working apparatus to be 
employed in pressing, moulding, shaping, embossing, crushing, shearing, 
and cutting metallic and other substances.”” 

39. DAvip NevIN and WILLIAM Coppin, Londonderry, Ireland, ‘ Improve- 
ments in machinery for clearing and separating the woody parts from 
the fibrous portion of flax, hemp, or other like material.” — Petitions 
recorded 5th January, 1863. 

40. JosErH ALVIN Munn and JonATHAN Darwin Copp, Gresham-street, 
London, ‘* Improvements in automatic walking dolls and other figures.” 
—A communication from John Bently Munn, Mont Clair, New Jersey, 


41. WiLt1AM Epwaro Newton, Chancery-lane, London, ‘‘ Improvements in 
magneto-electric telegraphs.”— A communication from Washington 
Beardslee, College Point, New York, U.S. 

44. Joun Letgu, Manchester, “‘ Improvements in the treatment of gas pro- 
duced by the distillation of coal, cannel, bituminous shale, boghead, 
mineral oils, petroleum, or other combustible substances, and for the 
obtaining of certain products therefrom.” 

45. Tuomas Vicars, sen., THoMAS Vicars, jun., and THoMas ASHMORE, 
Steel-street, Liverpool, “ Improvements in machinery for manufacturing 
bread, biscuits, and other like articles.” 

46. Joun ADAMS Kyicut, Symond’s-inn, Chancery-lane, London, “ Im- 
provements in printing presses."—A communication from Nathaniel 
Knight, Auburn, Maine, U.S. 

47. Mattiiew HopGart, Paisley, Renfrew, N.B., *‘ Improvements in presses 
for pressing cotton and other substances."—A communication from John 
Hodgart, Colaba, Bombay. 

4y, JuLIus Gustav Danke, Battersea, Surrey, ‘‘ Improvements in ma- 
chinery for cutting clay in the manufacture of bricks, tiles, and similar 
articles.” — A communication from Gottfried Sachsenberg, Rosslau, 
Germany. 

50. Georck TuRNER, Campbell-square, Northampton, “ A new method of 
making leather from waste pieces of common leather.” 

51. Joseru Wuitwortu and WitLIAM Witson HUvuLse, Manchester, ‘‘ Im- 
provements in ordnance.”"—Petitions recorded 6th Janvary, 1863. 

53. JOHN NeALE, King’s-road, Ball’s-pond, London, * Improvements in the 
manufacture of capsules.”"—A communication from Emile Barrault, 
Boulevart,St. Martin, Paris. 

54. Tuomas Freperick Casuty, Sheffield, Yorkshire, “‘ Improvements in 
covering Wire, crinoline steel, or hoops for skirts.” 

55. WILLIAM CRABTRER and James CRowTurErR, Newton-green, near Tod- 
morden, Yorkshire, * An improved mode of perching and dressing textile 
fabrics during the process of weaving.” 

56. WILLIAM Squire Bruce, Great St. Helen’s, Bishopsgate-street, London, 
“Improvements in lucifer matches, fusees, and other similar lights, and 
in the boxes or holders for containing the same."—A communication 
from Thomas Jordery, Paris. 

59. GEORGE CHARLES GRiMES, Wandle-terrace, South-street, Wandsworth, 
Surrey, ‘* Improvements in means or apparatus for treating splints used 
in the manufacture of matches and other lights.” 

63. GeorGk TOMLINSON BovsrikLp, Loughborough Park, Brixton, Surrey, 
“‘Improvements in skate fasteners.”"—A communication from Thomas 
Hope, Boston, Massachusetts, U.S. 

64. Henry HARBEN, Oxford-villa, Haverstock-hill, London, ‘‘ Improve- 
ments in the manufacture of fibrous material for cleansing machinery 
and other purposes.” : 

65. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the permanent way of railways."—A communication from Alcide Louis 
Joseph Huber, Paris.—Petitions recorded 7th January, 1863. 

70. Rosert THoMson MonteitH, St. Malo, France, and Ropsrt MONTEITH, 
Crystal-terrace, Cecil-street, G heys, Manchester, “ Imp ts mm 
the manufacture of dyes from aniline and its analogues.”—A communica- 
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tion from Georges Auguste Jules Delvaux, Rue Corneille, Paris.—Petition 
recorded &th January, 1863. 

74. RicharD Tuomas, Berners-street, Oxford- street, 
ments in apparatus for rendering hair ‘ way y 

78. Davip BaLt Parsons, Upper Thames-street, London, ‘‘ Improvements 
in reaping and mowing machines.”—A communication from Walter 
Pg Wood, Hoosick Falls, New York, U.S. 

. Dante. CoLiiner, Oldham, Lancashire, = Improv ements in machinery 
yt apparatus for cleaning and preparing cotton or other fibrous materials 
to be spun. 

82. George Brooke Price, Bedford, 
ms.” 


London, “ Improve- 


“Tmprovements in sights for fire- 


arms. 

84. MicHAEL Henry, Fleet-street, London, “Improvements in furnaces.” 
—A communication from Hippolyte Godard-Desmarest, Boulevart St. 
Martin, Paris.— Petitions recorded 9th January, 1263. 

86. WILLIAM GRovE, Tenbury, Worcestershire, ** Improvements in apparatus 
for sawing wood and other substances.’ 

88. Maurice VooL, Sambrook-court, Basinghall-street, London, ‘‘ An im- 
proved fastening for bags and other articles.”—Petitions recorded 10th 
© omy 1863. 

Dax Dawson, Milnsbridge Chemical Works, Huddersfield, Yorkshire, 
“ Improvements in manufactu ing x ‘magenta’ colour or dye.” 

94. EBENEZER STEVESS, Cheapside, London, ‘Improvements in ovens, hot 
plates, and cooking apparatus.” 

96. WILLIAM CLARK, Chancery-lane, London, 
engines.”"—A communication from Jean Jacques BKourcart, Boulevart St. 
Martin, Paris.— Petitions recorded 12th January, 1863. 

100. THomas ORGE Lewis, Cumberland-place, Newington Butts, Surrey, 
“Improvements in apparatus applied to perambulators, invalid chairs, 
and other carriages.” 

103, WILLIAM PLarrs and Joun BAILEY, 
ments in telegraphic cables.” 

106. CHARLES HENkY TowNsEND and JAmgEs Youne, Bristol, “ Improved 
compositions for prevent ing incrustation aud corrosion in ‘steam boilers 
and condense 

110. CHARLES Epwarps Amos, Grove, Southwark, Surrey, 
in machinery for the ms anufacture of paper.” 

112. Thomas BuTLER, Nottingham, * Improvements in the manufacture of 
lace in twist lace machines. 

114. HENRY BEsSEMER, Queen-street-place, Cannon-street, London, “ Im- 
provements in the manufacture and treatment of malleable iron and steel, 
and in furnaces, muchinery, and apparatus employed in such manufac- 
ture.”— Petitions recorded 13th January, 1863. 

118. Joun SANDERSON BuTLER, St. Alban’s-terrace, Nottingham, “ Im- 
provements in the manufacture of Lobbin net made on bobbin net or 
twist lace machines.” 

120. GEorGE AkTuUR BippELL, Ipswich, Suffolk, 
chines for pulping turnips and other vegetable substances 

1 22. Joun Lawson, Hope Foundry, Leeds, York-hire, “ Improvements in 
apparatus for holding castings and other pieces while being planed or 
“~~ _ 

124. GuxorGe Hout, Canterbury-place, Lambeth-road, Surrey, “ Improve- 
ments in apparatus for sweeping or cleaning chimneys s, and also in ap- 
paratus for preventing chimneys from smoking.”—Pctitions recorded 14ih 
January, 1863. 

128. Witt1AM HuLsrand CaMpeeLL Liuoyp Hass, Birmingham, “*Improve- 
ments in machinery for the manufacture of taper metallic tubes. 

130. THoMAS CriTcRLEY BARRACLOUGH, Manchester, “Improvements in 
apparatus for cutting metallic tubes or pipes, or tubes or pipes composed 
of other indurate substances.”—A communication from George Henry 
Sanborn, Boston, U.S. 

136. CHARLES MURRELL, P’ infold-street, Aylsham, Norfulk, ‘‘ Improvements 
in breech-loading tire-arms.” 

140. ALEXANDER Pence, Trafalgar-square, Charing-cross, London, 
provements in sewing machines.”—Petitions recorded 15th January, 
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Inventions Protected for Six Months by the Deposit of a Complete 
Specification. 

19. GEORGE TOMLINSON BoUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in machinery for rolling, grinding, and cutting files.”— 
A communication from William Picket ,Pierce, Boston, Massachusetts, 
U.S,—Deposited und re orded 14th January, 1863 

155. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 

‘Improvements in hot-air engines.”—A communication from Elmer 

Townsend, Boston, Massachusetts, U.S.—Deposited and recorded 17th 
Jonuary, 1863. 











Notices to Proceed, 

2534. HenRY MARTIN R ADLOFF, Limehouse, Middlesex, “ An improvement 
in vessels for tlitering oiis.”"— Petition recorded 15th September, 1862. 

540. GEORGE LAWRENCE LEE, Holborn-hill, London, “ Tmprovements in 
the manufacture of metallic ‘shutters for shop fronts, doors, and windows.” 
—Petition recorded 16th September, 1862. 

2547. Lewis Leia, Manchester, * Improvements in certain machinery for 
stretchiig and glossi ng silk, wool, and other fibrous materials.” 

2549. Rowerr CR ANSTON, London, ‘dinburgh, and Glasgow, ** An improved 
washing machine.” 

2553. Joseru Dove.as, Blackfriars-road, Surrey, ‘‘ Improvements in ap- 
paratus applicable to close fire ranges, usually termed kitcheners, for the 
purposes of ventilation.” 

2555. JOHN HENKY Jonson, Lincoln’s-inn-fields, London, ‘* Improvements 

in gas-burners.”—A communication from Jean ’ Christophe Friedleben and 
Charles Beuder, Offenbach, Hesse Darmstadt.—-Petitions recorded 17th 
September, 1862. 

2560. WILLIAM HERBERT Browne, Theobald’s- road, and HENRY ARMSTRONG, 
Manchester-street, London, * Improvements in dry and wet gas-meters.” 

Petition recorded 18th September, 18.2. 

2570. DAVID CLARK BripGE and Joun Dyson, Halifax, Yorkshire, “ Im- 
provements in the formation of boilers to be employed for warming build- 
ings and similar purposes.” 

2574. Joun Imray, Biidge-row, 
paratus for telegraphing and signalling by means of electricity.”— 
communication from Matthews Hipp, Neufchatel, Switzerland. 

2575. Robert Raynsrorp Jackson and Jon Courr, Blackburn, Lancashire, 
“Improvements in looms for weaving.” 

2577. GKORGE MAW, Be: thall Works, near Broseley, Shropshire, “ Improve- 
ments in the manufacture of tesser@ and other mosiac inlays.”— Petitions 
recorded 19th Septenber, 1862. 

2583. JaMEs WiLson, North Brixton, Surrey, “An improved composition 
for preventing and re moving incrustation in boilers.” 

2584, ALEXANDER PRINCE, Trafalgar-square, Charing-cross, London, “ Im- 
provements in steam ‘boiler and other furnaces, and in apparatus for 
feeding the same.”—A communication from Eugétne Langen, Colonia, 
Prussia.— Petitions recorded 20th September, 1862. 

2590. Maurice VoGL, Sambrook-court, Basinghall-street, London, “ Im- 
ee in fastenings for leggings and other articles of wearing 
apparel ."—Petition recorded 22nd Se; tember, 1862 

. WILLIAM MAppick, jun., Liverpool, ** An improv ed process or method 

of treating and preparing madder tor dying purposes. 

















Lambeth, Surrey, “Improvements in ap- 
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2607. RoBER ¢ RAYNSFOKD JACKSON and -EMILIUS IrnvinG Jackson, Black- 
burr ire, “* Improvements in the preparation and treatment of 
flax other fibrous materials to be subsequently operated upon by 


machinery employed for preparing re spinning cotton. 

2608, Robert Raynsrorv JACKSON and AEMILIUS IRVING JACKSON, Blackburn, 
Lancashire, ‘* |mprovements in machinery for cutting fibrous and other 
materials.”—Pelitions recorded 24th Se ptember, 1862. 

2613. Thomas KENNEDY, Kilmarnock, Aymshire, N.B., “ Improvements in 
taps or valves. 

2614. FREDERICK TOLMNAUSEN, Fanbourg Montmartre, Paris, *‘ An improved 
steam cultivator.”—A communication from the Marquis Emmanuel de 
Pongins, Feurs Loire, France, 





“Improvements in carding | 


improve- | 


** Improvements 


“Tmp rovements in mae | 


2729. Josern Bence Pauser, Crown Hotel, Holborn, London, ‘‘ Improved 
apparatus for manufacturing paper pulp, and recovering the alkali used 
in such manufacture.”— Petition recorded 9th October, 1862. 

2735. JAMES Lows, Claremont-place, Old Kent-road, Surrey, and Josiau 
Harris, Ess Hill House, Newton Abbott, Devonshire, ** An improved 
construction of propeller.” —Petition recorded 10th October, 1862. 

2824. Joun BetuamMy Payne, Chard, Somersetshire, “* Improvements in 
machinery for the spinning, twisting, and doubling and laying of hemp, 
flax, and other fibrous substances.” — Petition recorded 20th October, 1862 

3101. RicHarp Beck, Peartree-cottage, Upper Holloway, London, “Im- 
prover en's in reading glas-es and magnifiers, to be simultaneously with 
both eyes.”—Petition recorded 18th November, 1862. 

3117. Ggorez WiLiaAM OLpuaM, Moll Spring, Honley, near Huddersfield, 
Yorkshire, ‘‘ Improvemeats in preparing and dyeing silk, waste flax, 
hemp, Indian or China grass, or other similar fibrous substances.” 

3123. Jouan WILHELM Herre, WILHELM HOLMGREN, and ADOLPHE VICTOR 
Sunpstept, Stockholm, Sweden, ‘‘An improved composition or pre- 
paration of materials applicable for igniting matches.”—Petitions recorded 
20th November, 1862. 

3388. Jesse BuIkRLEY and ABRATAM BRIERLEY, Spa Mill, near Huddersfield, 

| Yorkshire, ** imp rovements in carding engines. "Petition recorded Iti 

December, 1862. 











3428. Joseru WuiTLEY and Jonn Watson Burton, Leeds, Yorkshire, 
‘Improvements in the construction of the permanent way of railways, 

| which improvements are also applicable to railway wheels.”—Petition 

| recorded 23rd December, 1862 

| 3476. WILLIAM MOULD, Belmont, near Bolton, Lancashire, “‘ Certain im- 

} provements in machinery or apparatus for plaiting or folding and mea- 

| suring fabrics.”—Petition recorded 30th December, 1862. 

| RGEANT, Manchester, ‘‘Certain improvements in the 

| ind finishing silk fabrics and fabrics composed of silk, 

cotton, and wool,”’— Petition recorded 2nd January, 1863. 

1. WittiaM Epwarp Nrwrtox, Chancery-lane, London, ‘*‘ Improvements 

magneto-electric telegraphs.” — A communication from George 
Washington Beardslee, College Point, New York, U.S.—Petition recorded 
6th January. 1863. 

| 67. Liveras HULL, Massachusetts, 

| ment of ground caoutchoue, and for the purpose of rendering it elastic, or 

improving its elasticity, as well as imparting to such ¢ aoutchouc other 


19. Henry Joun 8 
method of dressir 








U.S.. ‘* Having reference to the treat- 


useful properties.”—Petition recorded 8th January, 1263. 
130. THomas CritcHLEY BarracLouen, Manchester, ** Improvements in ap- 
paratus for cutting metallic tubes or pipes, or tubes or pipes composed of 
other indurate substances."—A communication from George Henry San- 
born, Boston, U.S.—Petition recorded lith January, 1863. 





155. JuueNn Francois BELLEVILLE, Paris.—Dated 21st January, 1860 
158. Ocrave Vivier, Birmivgham. Dated 21st January, 1860 


| Patents on which the Stamp Duty of £50 has been Paid 
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185. Frepen:c Yatss, Parliament-street, Westminster. —Dated 25th Jan- 
uary, 1560. 

190. FrEDERIC Groom Grice, West Bromwich, Staffordshire.—Dated 25th 
January, 1560. 


Pendleton, near Manchester.—Dated 28th January, 





1. THomas Dunn, 

1860. 

277. WiLtiAM Henry Tooru, 
Dated 2nd February, 1860. 

153. CHARLES PIERRE Price 
uary, 1860. 

201. PETER Errertz, Manchester.—Dated 26th January, 1860. 

280. ALEXANDER WATKINS, Strand, London.—Dated urd February, 

165. MARTIN Rak, Manchester.—Dated 23rd January, 1860. 

172. CHARLES CONSTANT JOSEPH — Duke-street, 
minster.—Dated 2+th January, 1800. 

209. FREDERICK WALTON, Haugite .. Dale, Denton, near Manchester. 
27th January, 1860. 

166. JAMES PoTTER, Manchester.—Dated 28rd January, 1860. 

WituiaM Hawtiey, Bary, Lancashire.—Dated Ist February, 1860. 


Spring-terrace, Wandsworth-road, Surrey.— 


LavuRENS, Rouen, France.—Dated 21st Jan- 


18060. 


Adelphi, West- 





—Dated 


+ 
257. 


Patents on which the Stamp Duty of £100 has been paid. 
163. JEAN Baptiste PIERRE ALFRED THIERRY, jun., JEAN Louris RicHarp, 
Paris, and HENRY DE MArTINY, Versailles, France.—Dated 22nd January, 
1856. 
. Joserpn Fraxcis, New York, U 8.—Dated 22nd January, 1856. 
James Howanrp, Bedford.—Dated 5th Febraary, 1856. 


313. 
Smethwick, Staffordshire.—Dated 26th January, 


218, WILLIAM BEASLEY 4 


1856. 
197. Feuix CuavcuarD, Paris.—Dated 25th January, 1856. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journa)) in which this notice is issued. 





List of Speciionticns Published during the Week encing 
24th —— 1863. 
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1828, 10d. ; 1829, 4d. ; Fag’ is. ; 1831, ls. 4d.; 1832, 1s. 4d. ; 1833, 6d. ; 
1834, lod. ; 1835, "4d.; 6, Is ~ ; l0d. ; 1838, 4d, ; 1830, Sd. ; 1840, 
Is. ; 1841, 6d. ; 1842, ‘oa: 1843, 4d. ; 1Q44, Sd. ; 1845, 1s. Gd.; 1846, 10d. ; 
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*,* Specifications will be forwarded by post on receipt of the amoun- 
ef price and postage (the latter rarely exceeding One Penny). Sums ex 
ceeding 5s. must be remitted by Post-oflice Order, made payable at the 
post-oitice, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent- 
office. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office Siar ey Commissioners of Patents. 
Ciass 1. —PRIME MOVERS 


Including Fixed Steam and other E —_? Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ye. 
Rochdale, ** Slid steain 











ae Dated idsth 


1902. J. Prrnix, engin 
June, 1562. 

This invention consists in formiug the slide valves of steam engines with 
cylindrical faces, so that they may be capable of turning upon centres of 
motion, and this turning the inventor effects by means of tappets or other 
ordinary apparatus connected to a moving part of the engine. In addition 
to this rotary motion the valves slide as usual, but, by the first described 
arrangement, the steam may be cut off at any part of the stroke. The 
valves may constitute a portion or the whole of a cylinder, and, in the latter 
case, he avails himself of tle back part thereof for packing, whereby a por- 
tion of the steam pressure is removed.—Not proceeded with. 


1903. J. Wensrer, Ipswich, ‘* Protecting steam boilers from incrvstation.’ 
Dated 28th June, 1862. 


valves Jor 





2615. Joun Raywood, Sh: flield, Yorkshire, ** Certam improvements in the 
construction of gas apparatus for the prevention of fraud, aud for econo- 
mising the cons umption of gas.’ 

2616. Jous RopeRT ACH and EpwArp BaINnes Pye Situ, Leeds, York- 
shire, ‘* An improved nig chine for reducing or equalising the length of 
animal or vegetable tibre 




















2617. JAMES EAkDLEY, Woodville, Leicestershire, ‘‘Improvements in pitch | 
pipes or tuning pipes.”— Petitions recorded 25th September, 1862. | 
226, EDWIN Dixox, Wolverham} ton, Staffordsnire, ** Improvements in ma- | 


chinery and furnaces used in the manufacture of welded iron tubes. 
Petition recorded 26th Septender, 1362. 

2634. MICHAEL HENRY, Fleet-street, London, “ Certain new and improved 
applications of petroleum and its products, certain agents produced by 
combining the same with other substances, and certain modes of treating 
caoutchouc, gutta-percha, and their compounds, and substances similar 
thereto.”—A communication from the Société Chartier et Compiégne, 
Boulevart St. Martin, Paris.—Petition recorded 2ith September, 1862. 

2661. Witt1am CoLnorne Cameriveg, Bristol, ‘* Improved apparatus for 
washing clothes, applicable also as a churn,” — Petition recorded lst October, 
1862, 

2672. WiLLIAM CLARK, Chancery-lane, London, “Improvements in atmo- 
spheric toy pistols and guns.”—A communication from Mr. Laurent Marie 
René Péan, : oulevart St. Martin, Paris. 

2673. WiuitiaM Ciark, Chancery-lane, London, “‘ An improved candlestick.” 
A communication trom Messis. Louis Gabriel Eugéne Isabey and Anthony 
Montalba, Boulevart St. Martin, Paris.— Petiuwns recorded 3rd October, 
1862. 

2720. Marc 








AxTOINE FRANCOIS Mennons, Rue du Mont Thabor, Paris, 


“Improvements in self-inking hand-stamps "—A communication from 
Joseph Henri Simonin, Rue des Douze Portes,, Paris.—Petition recorded 
Sth October, 1862. 





| is to set up an el 


| cleansing. 


This invention consists in causing the earthy and saline matters which 
heretofore have been deposited on the boiler to be precipitated by electric 
currents on another surface. One mode of carrying out the said invention 
ctric action by the coutact of two metallic surfaces. Thus, 
in an ordinary steam boiler, the inventor places in contact with each other 
a sheet of copper and a sheet of zinc (these he mentions as the metals he 
believes to be most suitable) ; these he immerses in the water in the boiler, 
and he insulates them, as far as metallic contact is concerned, from the 
boiler. It will then be found that all the earthy and ine matters held 
in solution in the water will be deposited on the said copper plate or plates, 
which can, from time to time, be taken out of the boiler for the purpose of 
The interior surface of the boiler will thus be preserved 
clean.—Not procee t 











with, 








Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, FC. 

1906. W. Tuomas, Liverpool, 
Dated 30th June, 1861. 
The body of the omnibus—which may be made of any convenient form, 
is supported by springs «f any known kind, resting on, suspended from, or 
in any way attached to the axles, and the carriage parts are fitted in the 
ordiwary manner. On the axle near the inner ends of the naves of every 
wheel are secured brackets which carry studs, pins,or bolts for rece ing 
the ends of the tension rods of the equiro'tal lock arrangement or system. 
These rods are made preferably of metal, and are carried diagonally from the 
near fore to the off hina wheel, and from the off fore to the near hind wheel. 
To prevent friction and flattening of such tension rods the patentee uses 


“ Running gear of four wheeled-carriages.” 








four or more friction rollers, so arranged in a framejor bracket that the said 
rods shall be kept a sufficient distance from each ‘other, and the friction 
reduced to a minimum, both in turning and during the shaking and jolting 
in straight running. The gear to which the pole of the omnibus is fixed, as 
well as the gear permitting quick turnings to be made, is the same at both 
ends, and the main parts of each end consists of four ‘metal tension rods, 
two or more elliptical shaped or otherwise formed metal bars, rods, orsprings, 
a fatchel piece, aud a curvilinear metal forging, with a bracket or brackets, 
and friction roller or rollers thereon. All the tension rods are jointed on 
studs, pins, or bolts, secured by brackets or otherwise to the axle, two at or 
near cach end of the same, and close to the inner ends of the naves of the 
wheel. One of these tension rods at each side is carried forward to or near 
to the front or end of the omnibus, and is there coupled by a joint to two or 
more elliptical or other metal bars, rods, or springs. The other two tension 
rods are carried forward, and almost meet near the centre of the said 
elliptical or other bars, rods, or springs ; and the fatchel piece or socket for 
the pole is secured in the same position, that is, equidistant from the ends 
of the elliptical or other bars, rods, or springs. ‘The bracket or brackets is 
or are secured or jointed to the said fatchel piece, to the elliptical or other 
bars, rods, or springs, or to both or either of them, and pass and encompass a 
curvilinear or other suitably formed metal forging principally in a horizontal 
position, made fast by flanges or otherwise to “the bottom of the body of the 
omnibus, This curvilinear piece, which carries the whole of the fore 
draught gear, allows the bracket or brackets, and the elliptical or other bars, 
rods, or springs, as well as the tension rods, to travel or move laterally a 
sufficient distance for quick turning of the omnibus, friction being diminished 
by a roller or rollers in the ends or the said bracket or brackets. A further 
improvement in ranning gear consists in making the naves of the wheels of 
the kind known as the “patent mail wheel” of iron, instead of iron and 
wood combined—the sockets for the wooden spokes being cast or formed 
in the nave, 
1915. E. F. PREntiss, 
Dated 1st July, 1962. 
This invention relates to a peculiar arrangement and mode of applying 
the running gear to four-wheeled carriages, to facilitate their tarning, and 
that they may be driven cither end foremost. And also to a peculiar con- 
struction of light body for passenger carriages, which it is proposed to call 
the “ skeleton’ or “spider” chariot. The First part of these improvements 
consists in constructing and fitting both the front and hinder axletrees of 
four-wheeled vehicles in such a way that they will both turn horizontally 
round on their vertical axle pins (or ** perch bolts”) a given distance, and 
in connecting the two axletrees together by two crossed connecting rods. 
One vf these rods the patentee joints to the front axletree near the nave of 
the near wheel, and carries it across to the hinder axletree and joints it 
thereto near the inner side of the off wheel, and the other rod he joints to the 
front axle near the off wheel, and which he also extends to the hinder axle, 
to which he joints itin like manner near the inner side of the near wheel. 
By this arrangement it will be readily seen that, if the leading wheels are 
turned towards the left, the two wheels on the left side of the carriage will 
be brought toward and at an angle to each other; and that the two wheels 
on the right side of the carriage will be proportionately separated from each 
other, when the carriage can "be readily turned toward the left, And by 
turning the leading axle toward the right, the reverse motion will take 
place in the whee ls, and the carriage can be turned in the opposice 
direction. The Second part of the invention relates to the construction 
of light carriage bodies tor open passenger vehicles ; and consists in a light 
paralielogramical irame of wood, angle iron, or other suitable material, 
between and from the longitudinal sides of which spring a number of light 
arched spanners of wood, fitted with metal tie rods ; or they may be con- 
structed entirely of metal. On the crown of the arched spanners he 
constructs a vertical longitudinal railed or other suitably shaped back for 
longitudinal seats fitted on each side thereof. The seats he prefers should 
be cane-seated frames, fitted with loose cushions, The foot-rests and the 
stages at each end of the body he proposes to form of light open grating 
frame work, and to surround the whole with a light rail, or light open 
frames, or closed panel work except at the openings left for ingress and 
egr He further proposes to crect two or more standards extending 
above the centre back rail for supporting a suitable double hood, which can 
be let down at both or either side of the carri 
1926. J. JAMES, New 
2nd July, i862. 
The object of this invention is to make a more sound and secure welding 
of this important portion of a railway at a less cost than the mode in 
present practice. ‘The invention consists in heating the rails or plates in a 
reverberatory or other furnace or fire, in placing them in moulds according 
to the sections of the rails or plates, which moulds are used as ordinary top 
and bottom tools, and in welding them under a Nasmyth’s steam hammer 
or other like suitable hammer, or otherwise welding them in a press or 
squeezer. 


Birkenhead, *‘ Construction of omnibuses, de.""— 














xe. 





"—Dated 





port, Monmouth, “ Weldiag railway crossings. 


1956. C. Wessxty, Lambeth-voad, Surrey, “ Carriages.”—Dated Tih July, 
1862. 
According to this invention the load and weight of the body of the 


carriage rest wholly or chiefly upon the nave of the carriage wheels, with- 
out bearing upon the axletree, viz., cranked axletree. This is effected by 
means of anti-friction wheels, which bear upon the naves of the above- 
mentioned carriage wheels, and turn concentric around steel trunnions, 
These steel trunnions are lixed each in the upper part of a vertical piece of 
flat iron, whose lower end encompasses, by means of ciutches, the vertical 
parts of the crank axletree in such a way as to allow an up and down 
sliding of the former, Unto those pieces of tlat iron the body of the carriage 
is attached, either by means of springs or directly. A knuckle is formed 
on the piece of flat iron just above the highest point of the axletree so as 
to form a rest for the whole load upon the axietree, in case the truunion 
of the anti-friction wheels should give way, and thus may move on like 
common vehicles. — Nol proceeded with, 








CLass 3.—FABRICS 
Including Machinery and Mechanical Operations connected with Pre- 
paring, ee Printing, Dyemg, and Dressing Fabrics, gc. 
1907, J. HARTSHORN '— Dated 30th June, 
13862. 

One part of these improvements relates to employing extra threads, 
operated by bottom guide bars (when two sets of guide bars are used), in 
combination with extra stump bars or spaces for such threads, by which 
such threads so operated may at times be used to produce looped, purl, or 
open edges to holes, and at other times be used to produce increase in 
substance or other effects in or upon the body of thefabric. ‘Che tension on 
such threads is regulated as required. Another part of these improvements 
relates to producing in machine-made lace-holes inclined or at angles to the 
selvage of the fabric, by the working of certain of the warp threads operated 
by figuring or embroidering bars, and supplied from the main beam ; such 
threads being caused to loop with certain of the bobbin threads at the hole 
or holes to be diverted or drawn, and then to traverse in and form part of 
the body of the fabric to a distance sufficient for the required tension.— 
Not proceeded with. 

1909. W. E. Gxpon, Wellington-street, Slirand, London, “* Looms fov weaving.” 
A communication,— Dated 30th June, 1862. 

This invention consists of improvements in that part of a loom known as 
the cording tic-up machine apparatus, and permits working with as 
j as the loom wiil carry, and with a repetition of, say, thirty 
object of this tie-up machine is, therefore, vo give the 
facility of making on power looms figured fabrics which have hitherto only 
been made by the hand loom.— Net proceeded with. 


Nottingham, “ Manufsucture of lace.” 








or or 











1915. T. Parker, Leeds, “ Tinting or dyeing fabrics composed of mixed 
animal and vegetable sibies.” — Date th June, 1862. 

In carrying out this invention fabrics which are composed of mixed 
animal and vegetable fibres, such as those woven with cotton warp, welted 
with wool, or with alpaca, or with other animal fibres, and also other 
fabrics wherein are used a combination of animal and vegetable fibres, are 
treated in the following manner. The fabrics are first weil scoured and 
thoroughly cleansed ; they are then, in a moist state, introduced into and 
stoved in a sulphur stove, the fabrics being kept open or extended while in 


ihe fabrics are then taken from the stove, and without extract- 
ing or removing the sulphuc they are caused to pass through water, and 
then through the dye liquor. in performing this process it is important 
that the tabric should be kept open und passed horizontally through water. 
It is subjected to pressing rojlers us it comes out of the water. It is also 
important that it should then be passed in an open state horizontally 


the stove. 


through the dye liquor, and be pressed between pressing rollers as it comes 
from such liquor ; the febric is then to be dried, By these means, not only 
will the fabric be very eventy tinted, but at the same time it will have « 


high finish communicated to it, the anual and vegetabie substances in the 
fabric being similarly tinted or dyed. 
1016. E, Pourroint, Paris, *‘ Wool washing machine, 1862. 
This improved machine is composed of a wooden framing, on which is 
suspended a basin pierced with hoies, and four cast ron brackets with 
copper or brass bearings receive two shafts of square iron, but with the ex 
tremfties rounded so as to be placed on the bearings. These shafts carry 
two pulleys, ove fast and one loose («r a crank may be substituted when 
hand power only is at command), The fixed pulley on each shaft causes 
the two shafts to work together by the aid of a cross band, so that the 
wovement of the four hollow cop,er arms (by which the wooi is to be kept 
in agitation) are opposed to each other in such wise that the wool which i 
driven by the arms on the right is pushed back by those on the left, and is 
thus kept uniformly thick im the basin. Each end of these arms forms a 
curve, sv as to siide op the wuol in displacing it, without, however, Jifting 
it out of the water. These arms are of hollow copper, rather than of solid 
iron, in order that they may work more lightly, that the wool may net be 
pressed or fulled, and because the scouring which is usually effected with 


"—Daled lst July, 
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Jan. 30, 1863. 








soda or acids would oxidise iron and damage the wool. These four arms 
are bolted crosswise two on each shaft. The bottom of the said machine is 
of non-oxidisable metal, and is pierced with small holes for the escape of 
the dirt from the wool. It is fixed on two iron bars, flat at the edge from 
end to end, and is supported by bolts at each corner of the framing. A 
pipe is placed in the interior, and from it pure water is poured on the wool, 
and enters the basin. The water should rise about 24in. above the bottom, 
about Sin. being left between the bottom and the end of the arms in order 
that the dirt may issue freely through the holes in the bottom, the wool 
floating in the upper part during the beating. A cap is fitted on the 
framing to retain in the basin any wool which might otherwise be thrown 
out during the working of the arms. The machine is placed in a wooden 
basin or reservoir, deep enough to hold about 1éin. of water, and receive 
the dirt from the wool. This reservoir may be replaced by one in masonry. 
In using this machine in a watercourse the reservoir would be suppressed, 
and two would be adapted side by side at the bottom of the copper basin. 
Lastly, a pipe is fitted to this crushing machine to permit any excess of 
water to escape, and serve at the same time for the exit of the dirt as it is 
deposited.— Not proceeded with. 

1922. J. M. Dun.or, Manchester, “ Cotton gins." —Dated 1st July, 1862. 

The cotton gin known as Macarthy's consists of a rolier with leather 
lapped round it in a spiral direction, and having a metal blade or doctor 
pressed up against it. With these are combined a feed table on which the 
seed cotton lies, and from which it is taken by the workman who applies it 
to the roller, so that it may become nipped between it and the doctor. 
There is also a vibrating blade or beater plate, the edge of which passes 
rapidly to and fro in front of and close up to the line of nip between the 
roller and the doctor, and which so serves to knock the seed out of the seed 
cotton there nipped and held ; the seed falls off, and the fibre passes round 
with the roller and is removed at the back. The patentee has found that 
cotton gins of this description are improved by the addition of another 
roller and doctor ; the second roller is placed parallel to the first, and close 
to it. The rollers revolve in opposite directions, and away from each other 
at the front. They have a single beater plate between them, one edge of 
which serves to beat for one roller and the other for the other. The length 
of the beater arms is made adjustable, as is usual, to set it up to one of the 
rollers, and the bearings of the additional roller are so arranged that they 
can be set up by screws or otherwise to adjust it to the beater blade, after 
this has been set to the first roller ; or the bearings of each roller may be 
made adjustable, and then no adjustment is requisite in the arms which 
carry the beater plate. In place of making the rollers revolve away from 
each other at the front, they may be made to revolve towards each other, 
and have ove doctor between the two, In this case two beater plates are 
employed, but they are carried and actuated by the same arms and parts. In 
order to feed Macarthy gins, either of the ordinary description or improved 
as above described, the patentee prefers to employ, in place of the ordinary 
table, a grated rack or racks attached to the beater plate or plates. ‘The 
seed cotton is placed in the grated rack ; the motion of the beater plate 
keeps the seed cotton in constant movement, and this enables the roller 
and doctor easily to get hold of the fibre, and it also causes the dirt and 
stripped seed to fall through the bars of the rack. The rack may be kept 
supplied with seed cotton by means of an endless apron moving at a slow 
speed ; on this the seed cotton is spread from time to time, and it conveys 
the same continuously to the grated rack. Although it is convenient to 
mount the grated rack on the beater blade, itis not essential, as a vibrating 
movement may be otherwise communicated toit. The vibrating rack also 
need not necessarily be grated, although it is very convenient to make it so, 
to avoid the accumulation of stripped seed within it. In order, in 
Macarthy gins, to separate the cleansed fibre from the roller after it has 
passed the point of nip, and prevent it lapping round and accumulating on 
the roller, he combines therewith a scraper which detaches it and causes it 
to fall off. A vibrating feeding rack may usefully be combined with roller 
gins; itis applied so as to supply the seed cotton to the nip of the rollers. 
1923. W. E. Newrox, Chancery-lane, Loudon, “ Machinery sor 

wool.”—A communication.—Dated } st July, 1862. 

In carrying out this invention an oval wash tub is used, and is provided 
with a longitudinal central partition which does not reach either end of the 
tub. A rotary paddle is also adapted to a horizontal shaft for stirring the 
wool and cleaning it by dashing it about in the water. An endless apron, 
made of wooden slabs secured to bands, is mounted between two segmental 
frames having teeth on their edges, which gear into pinions, so that the 
frame and endless cloth may be raised and lowered as desired. When the 
wool has been washed sufficiently the endless cloth is lowered and raises the 
wool out of the water, and delivers it to a pair of squeezing rollers, which 
squeeze out the water and then deposit the wool on an endless travelling 
apron, Whereby it is conveyed out of the machine. 



















washing 











1927. J. Exuerseck, Je: wood, .** Looms for weaving."—Dated 2ad July, 
1S6: 
In order to vary the force of the blow given to the pickin motion, accord- 


cf 

ing to the width of the loom or other purpose required, the inventor 
employs the under picking stick, and places upon its cap a wide picking 
cam With a slot in it, and conne the cam to one arm of an L-lever work- 
ing ona stund fixed to the loom side, having a nib on its other arm acted 
upon by a tappet on the tappet shaft. The slot in the cam on the picking 
stick cap is for the purpose of changing the position of its connection with 
the arm of the L-lever, bringing the position nearer or further from the 
centre of motion, thereby lessening or inereasing its traverse, and, cou- 
sequentiy lessenin or increasing the force of the pick.—Not proceeded wits 








1036. J. M. Hevueninerox, Me 
paring, sping, dad doubling cotton, de 
This invention relates, first, to the lubrication of spindles of preparing 
spinning, and doubling machines, ‘The spindle turns at its lower end in a 
footstep, Which has a chamber formed around it: provided at its lower end 
with a hole or holes through which lubricating material may pass from the 
said chamber to the spindie, Another part of the invention consists in a 
method of obtaining the “drag” ior the ordinary throstle bobbins,which 
are carried to the spindles, and not by tubes, To effect this drag the 
patenvees employ a plate of metal which revolves with the bobbin by means 
of @ pin or other such connection. This plate is bevelled from its outward 
part towards the centre, and is furnished with a projection extending into 
the bobbin, 


achesler, and 'T, JACKSON, Stockport, “ Pre- 
"—Daved 2nd July, 1862. 








146. A. DREVELLE, Menchester, “ Apparatus for laying cards or sheets of 
metal into woven or textile Jabrics ready for the press.”-—Dated 4th July, 
1862, 

This machine is constructed with movable frames instead of endless bands. 
Thecloth to be foldedis placed over the machine, lying either in folds on the 
table or rolled up ona beam, from whence the patentce causes it to descend 
on a rectangular table suspended by balance weights, or other appropriate 
means, and capable of being lowered and raised, and on which the said 
¢ oth is laid in successive folds by a to-and-fro distributor or folder, work- 
ing horizontally over the said table. On each side of the said table he 
arranges twe other movable tables, on which are placed the cards or sheets 
of metal, one of which he causes to be inserted in the told at each stroke of 
the folder, The feeding forward of the cards is effecte | by two separate 











| part thereof. 


mechanical agents. This arrangement may b2 termed an escape motion, 
because the lever or fork which stops the machine is made to escape a catch 
or other suitable instrument which is constantly trying to catch it, and 
thereby bring it into action ; but when a thread is broken, the lever or fork 
can no longer escape, but is caught by the said catch and made to fulfil its 
office of stopping the machine. One or more wires, rods, or bars oscillating 
under the suspended pins, at each oscillation the fork or lever is carried 
out of the way, but when a thread breaks and allows a pin to fall, the bar is 
obstructed by this pin, and cannot take the fork out of the way, and the 
fork is, therefore, caught and made to stop the machine. 

1963. J. Brown, Middleton, Lancashire, “‘ Actuating the doffers of carding 

engines for carding cotton, dc.” —Dated 8th July, 1862. — 

These improvements are designed with the view to obtain a steady ver- 
tical motion of the doffer employed to strip the fibrous substance from the 
cards, and consists in securing each end of the doffer in a block sliding ver- 
tically in a pedestal. These blocks (and, consequently, the doffer) are 
actuated in a vertical reciprocating dir: ction by rods or arms moved by 
eccentrics placed upon a shaft beneath the pedestals. The peculiar feature 
of this invention is the use of the sliding blocks and pedestals for the pur- 
pose of steadiness.—Not proceeded with. 


Cxass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 





Mills, Ge. 
1921. T. Fettowrs and H. Hemrrey, Spaiding, “ Apparatus for elevating 
straw, &c.”—Dated lst July, 1862. ; ; 

For the purposes of this invention an endless rope, chain, or band is em- 
ployed, to which several apparatus are applied, each of which collects a 
quantity of straw or other agricultural produce, and, having collected such 
quantity, the parts of the apparatus are arranged to close towards each 
other, and to retain the collected quantity securely till the apparatus has 
been raised by the movement of the endless rope, chain, or band to the 
highest position, where the parts of the apparatus are caused to relax their 
hold of the straw or other produce, and allow it to drop on toa stack or 
other surface whereon it is desired to deposit such straw or other produce. 
The endless rope, chain, or band is carried by two pulleys or wheels kept at 
the desired distance apart, in order that one pulley may be in the position 
where the straw is supplied from a threshing machine or otherwise, and 
the other pulley held in a position above the stack or other surface on to 
which the straw or other produce is to be deposited when it has been 
raised.— Not proceeded with. 





Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ge. 


1942. T. O. Dixon, Steeton, ** Apparatus for heating or warming rooms cr 
buildings with steam.”—Dated $rd July, 1862. : 

This invention consists, First, in arranging the steam pipes, or the pipes 
for conducting and circulating the steam for heating.or warming rooms, in 
such manner as that the condensed steam or water may be drawn off into a 
receiving pipe at various points in the line or circuit, and be conducted 
thence to a ‘‘syphon box” or steam trap, steam being also conducted by a 
separate pipe thereto, from the end of the line or circuit, by which arrange- 
ment breakage of joints in the pipes is prevented. Secondly, in the employ- 
ment of an equilibrium valve in combination with a float lever in the 
“syphon box” or steam trap, by means of which the condensed steam or 
water is carried off, or is permitted to escape without allowing any steam to 
pass off, 

1970. W. L. Wigeineton, Hammersmith, Middleer, “ Apparitus for curing 
sinoky chimneys.” — Dated 9th July, 1362. 

This invention consists in the use of a lining for the sides of fire-places, 
with back and top, to which is attached a pipe with cap. The principle is 
this :—the cap will intercept the heat, become very hot, and rarify the air, 
around which, of course, will ascend the chimney flue, causing a partial 
vacuum, into which the denser air of the room will find its way, driving the 
hot air before it. Thus, while the cause—the fire—remains, the chimney 
flue will be effectually filled with a flow volume of hot air.—Not jvoceeded 
with. 














Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or jor Defence, Gun Carriages, Jc. 
1908. A. Byrnes, Mile Rad New Town, London, ** Breech-loading fire-arms.” 
— Dated 30th June, 1862. 
This invention is carried into effect as follows:—About 4in. in length of 
the breech end of the barrel is bored out somewhat larger than the principal 


formed for the purpose of receiving a plug or stopper. Immediately betore 
such seating is placed the ordinary percussion nipple, and behind the same 
an opening is made by cutting a gap on the top side, about 3in. in length, 
and about one-third of the diameter of that part of the barrel in depth, 
leaving about one inch in length behind the opening to receive the breech 
piece, and form an abutment for the plug or stopper. 
opening are cut away to the full width of the bore, and grooved for a pur- 
pose hereinafter stated. A plug or stopper about one inch in length is 
fitted to the bore within the opening, free to slide the full length thereof, 
and shaped to fit the conical seating air-tight when pushed forward, One 
part of a hinge is projected on the top side of such plug (behind the conical 
part), unto which is attached a flap or cover, so shaped as to close the 
opening, and to fill up that part of the bore between the plug and the back 
end thereof, thereby completing an abutment for the plug or stopper (quite 
independent of strain upon the hinge pin) when the flop is shutdown, A 
guard piece is fitted to the plug, and made to slide in the grooves before- 





| mentioned, to keep the same trom rising when drawn back and admit a 


organs, one for each table, whilst the ultimate placing of the said card in | 





the fold is accomplished by claws or carriers attached to the folder and fol- 
lowing its motions. The card tables are made, by appropriate mechanism, 
to move the thickness of a card, or rather more, at each stroke, so as to 
present a fresh card for insertion at each successive stro The tolding of 
the tissue and the insertion of the card always take place at a constant 
level on the folding table. For this purpose, after each fold and ecard is 
formed, he causes the said folding table to descend the thickness of these 
two materials by means of depressing hooks, and, when such depression is 
effected, he causes other hooks, which he terms keeping hooks, to come 
forward and maintain the tissue and cards in such position as determined 
by the depressing hooks. It will thus be seen that the action ef this 
machine is automatical throughout, and the end is effected by four separate 
motions. Theinvention, therefore, comprises, First, the folding ; Secondly, 
the card feeding ; Thirdly, raising the card tables ; Fourthly, +e depression 
of the tissue and cards on the folding table, together with the retention of 
the said materials at their proper and constant level. 
IMS. J. Howarn aud J. BuLLoven, Accrington, Laneashire, “ Warping 
and beaming machines.” — Dated 4th July, Us62. 

This invention consists in improved modes or arrangements for stopping 
the warping or beaming machine when one or more of the warp threads 
break, or When a bobbin is empty, The patentees employ one or more 
rows of pins, having continuous eyes of a round, oval, or rectangular shape, 
and place the shanks of the pins in sheaths, guides, or slots imbedded in, 
connected to, or forming part of a holder extending across the front part 
of the machine, ‘The threads are passed through the eyes by means of a 
light reed hook, and when they are entire they support the pins ; but when 
a thread breaks, or there is no thread, the pin through which it should pass 
sinks in its guide, and becomes an instrument for putting into action auxi- 
liary agents to stop the machine. In one arrangement the patentees em- 
ploy a current of electricity for charging an electro-magnet, having within 
its influence a catch in connection with the knocker-off piece. Below 
the pins they have two conducting surfaces, connected respectively by wires 
to the negative and positive poles of a battery, and placed in such positions 
that, when the pins are ng by the threads, they can only touch one 
of the conducting surfaces ; but when one or more pins are lowered by the 
breakage or absence of the threads, they come in contact with both con- 
ducting surfaces, and thus complete the circuit by forming a connecting 
link between the two poles. The electric current thus established charges 
& magnet which, by attracting a catch or other agent, brings the knocker- 
off piece into action, and stops the machine. The thread being again 
pierced supports its pin, thereby breaking the connection between the two 
poles, so that the magnet, having lost its power, cannot attract the catch 
or agent which brings the knocker-off into action, and so the machine con- 
tinues working until another breakage or absence of thread allows a pin to 
fall, which acts as before described and stops the machine. In another 
arrangement they make the pins instruments for calling into action purely 























cartridge. The flap is fitted with a self-closing spring bolt, such bolt being 
acted upon by a cranked ‘spindle (or its equivalent) with an arm or lever 
attached, and so arranged as to withdraw the bolt from the fastened position 
when the lever 1s lifted up, and to close and securely fasten the same when 
the lever is let down. In the latter position only is it possible to get the 
hammer to the full bent ready for firing. These parts are altogether so 
arranged that, by one act, the bolt is withdrawn from its fastened position, 
the flap opened, and the plug or stopper drawn to the back end of the 
opening, making room in front to admit a cartridge. And when the 
cartridge is inserted by one act, the plug is pushed up to the seating, carry- 
ing the cartridge betore it into the barrel, and the lever shut down and 
securely fastened safe and ready for firing.—Not proceeded with. 
1925. W. Porter, Fleet-wood, “ Manu yaucture of targets."—Dated 
Is62 

This invention consists in the construction of targets with two faces for 
gun, pistol, or rifle practice, whereby the “ bull’s eye” in one face of the 
target is set or brought into position when the other is struck, the improve- 
ment being particuliarly applicable to 
indeor snap cap practice and aiming drill. The miniature target, when 
placed at certain distances, represents in appearance the full size or regu- 
lation target, as it appears in reality at long distances from the person 
aiming thereat.—.NVot proceeded with. 
1937. T. TURNER, Birminghan, end W. Taytor, Aston New Town, “ Single 

and double breech-loading jire-cims.”—Dated 3rd July, 1862. 
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At the junction of the two sizes of bore a conical seating is | 


The sides of the | 


CLASS 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1929. T. L. ATKINSON, Stamford-street, Blackfriars-road, Southwark, “ Con- 
struction of stew pans, &c.”—Dated 2nd July, 1862 
This invention consists in forming the boiler or stew pan with an inner 
lining, within which are placed the articles to be cooked. The space 
between the inner lining and the outer holds the water, which is introduced 
through the hollow handle, this being closed by a plug, the steam from the 
water enters into the interior through one or more holes formed in the 
upper part of the inner lining by means of the steam thus introduced. 
1930. G. H. Huuskamp, Troy, New York, “ Improvements in violins, and 
other similar stiinged instruments.”— Dated 2nd July, 1862. 
This invention cannot be described without reference to the drawings. 


Ciass 8.— CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, c. 

1934. J. WEBSTER, Birmingham, ‘* Manufacture of gas for illuimination.”— 

Dated 2nd July, 1862. 

In carrying out this invention for generating gas from soijid substances, 
the patentee finds it convenient to place a worm wheel on the upper end of 
the axle of the vertical screw, which should be made to fit or nearly so the 
sides of the retort. Into this worm wheel gears a snail or worm, on one 
end of the axle of which is a crank or winch handle, whereby the worm is 
rotated so as to give a slow rotary motion to the vertical screw for the pur- 
pose of carrying down the carbonaceous matters in the retort, which is sm- 
rounded by the fire in the fire-place. The upper end of the retort is open, 
and terminates ina hopper which is supplied with the coal or ocher carbon- 
aceous material. ‘the lower end of the retort is also open, and terminates 
in a close chamber below, into which the coke is discharged by the rotation 
of the screw. ‘The gas, as it is driven off by the heat of the fire, also passes 
down into the close chamber below, and is drawn off therefrom into a con- 
densing or cooling apparatus, which consists of a vertical column of suitable 
height, provided internally with a vertical screw which fits the interior of 
the column, and, therefore, divides the capacity of the other into a helically 
formed passage, along which the gas is made to pass into a syphon pipe 
and from thence through a purifier into a gas holder, 

1939. W. A. GILREE, South-street, Finsbury, London, “ Manufacture of blue 

colouring matter.”"—A communication.—Dated 3rd July, 1862. 

The patentee claims, First, the manufacture of blue colouring matter by 
means of rosaniline set free, as described. Secondly, the employment. of 
ordinary sulphuric acid of commerce in the hot state to render the blue 
soluble in water, as described. Thirdly, the employment of alkalies to 
form bluine, and its conversion into salts susceptible of giving a blue colour 
as described. Fourthly, the process or means described for obtaining a 
blue and blue purple colour, applicable for printing or dyeing on silk, wool, 
cotton, and other materiais, by applying water or ordinary mephilated 
alcohol for dissolving the colours. 

1940. W. M. WituiaMs, Handsworth, Stfordshire, “ Apparatus for the dis- 

tillation of coaland peat, aad such other substances as are or may be used 
Jor the manufacture of solid and liquid volatile hydrocarbons.” —Dated 
3rd July, 1862. 

The object of this invention is to produce the maximum of liquid hydro- 
carbons, and also a good coke or charcoal, by conducting the distillatory 
process in a progressive manner, and it consists in certain improvements in 
the distillatory apparatus by which the gradual heating of the substanco 
under treatment is effected. The products of the distillation at different 
temperatures may be separated when required, and a good coke or charcoal 
obtained. 

1941. T. Epmunps, Brycustone-syuare, London, 

Sruits in cakes.” —Dated 3rd July, 1862. 

This invention consists in the application of 2 surface of confectioners’ 
wafer material on the top and bottom of such cakes, which material may 
also be applied at other parts of the exterior of such cakes, and which may 
be embossed, pressed, or otherwise ornamented.—Not proceeded with. 

1953. A. WARNER, Thveadneedle-street, Loudon, “ Preparing materials sor 

and purifying coal gas.”— Dated 5th July, 1862. 

For the purposes of this invention the patentee employs the cinders or 
oxide of iron obtained from puddling, reheating, and refining furnaces used 
in the manufacture of iron, which cinders or oxide of iron he prepares and 
uses in place of, or in combination with, other preparations of oxide of iron 
heretofore employed for like purposes. The cinders or oxide of iron 
obtained from the furnaces of iron works, as above mentioned, are first 
ground or stamped and sifted through sieves with holes by preference of 
about one-eighth to one-sixth of an inch square. If the cinders or oxides 
above mentioned have much dirt or impurities mixed therewith, it is desir- 
able that the same should be washed out before the cinders are used. The 
sifted oxide is used in what are called dry lime purifiers, or those wherein 
other oxides of iron are used, and in like manner thereto, and such cinder 
or oxide is generally used in a damped state, but this is not essential. The 
patentee states that it is found that when the cinder or oxide of iron 
obtained from the furnaces of iron works as above mentioned is used for 
the first time to purify coal gas, the sulphuretted hydrogen is not so fully 
and effectually acted on as when using hydrated oxide of iron, such as is 
now very largely employed, and it is oniy when the cinder or oxide from 
the furnaces of iron works has been further prepared that it fully and 
effectually acts on the sulphuretted hydr gen of the coal gas which is being 
purified thereby; hence it is desirable, when using a quantity of such cinder 


or oxide for the first time, to combine it with a quantity of other like cinder 
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| or oxide which has been before used, and has been subsequently further 
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ininiature targets, suitable for | 


This invention cousists in securing the stock and barrel together, and | 


opening the breech end by a lever secured on the one or both sides of the 
breech end of the barrel or barrels, having a strap that extends back on the 
top of the stock to the part that is encompassed by the hand of the user in the 
act of discharging. The breech end of the barrel or barrels forms the 
segment of a circle, the radii of which is equal to the centre of the axis on 
which the lever works, that portion of the lever that abuts against and 
secures the breech being also of the same radius. On the inside or sides of 
the lever that encompass the breech are dovetailed projections, and on the 
side of the breech of the barrel or barrels (in connection) are dovetailed 
recesses ; and these, being formed of the same curvature, of which the axis 
before referred to forms the centre, great strength is afforded for securing 
and holding the surfaces for closing the breech end of the barrel in positive 
contact, and not subject to any variation from expansion of the metal while 
in use.—Not proceeded with. 











1966. J. Rigay, Dublin, “ haprovements in breech-loading guns, and in ertract- 
ing ca-tridges from such guns, and also in wind sights sor fire-arms.”— 
Dated 8th July, 1862. 

This invention relates to improvements in fitting and furnishing breech- 
loading guns which open by moving the barrel out of the line of the breech 
on a vertical pivot so that it shall move in the line of the breech until it 
is free thereof, and then swivel or move on its pivot. The inventor mounts 
the pivot in an eccentric piece fitted in a bearing in the breech piece, which 
is extended forward under the barrel for that purpose. On this eccentric is 
tixed or formed a hand lever, by the movement of which the sliding of the 
barrel is first effected, and by its continuance the barrel is deflected, and 
the breech piece exposed for the insertion of the cartridge. Instead of the 
pivot of the barrel having a rigid bearing in the eccentric, it may be in a 
slot bearing, and be further guided by longitudinal guides to maintain its 
parallelism during a certain part of the motion of the eccentric. The 
Second part of this invention relates to a method of extracting cartridge 
cases from breech-loading guns. The inventor places a small nib or projec- 
tion on the breech piece to form a resting place for the lower part of the 
cartridge : it is diametrically opposite to the point of impact of the cock ; 
this nib is received in a cavity made for it in the breech end of the barrel 
when it is closed. There may be a cross groove to secured the metal bead 
usually formed on breech-loading cartridges,—Not proceeded with. 








prepared by the action of atmospheric air. After the cinder or oxide above 
mentioned has been used for atime, and the power of purifying gas has 
become no longer sufficient for the purpose, the cinder or oxide is removed 
from the purifiers and made up into heaps in the open air till the same 
becomes heated, when the cinder or oxide is to be spread and turned over 
from time to time till it becomes again suitable for use, which will generally be 
the case in a few days, the precise time depending on the state of the 
atmosphere. 
—_— 


Ciass 9.—ELECTRICITY. 
Inciuding Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, jc. 
1960. W. Spence, Choncery-lane, London, “ Telegraphic apparatus.” 
communication.— Dated sth July, 1862. 
This invention cannot be described without refercnce to the drawings. 
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Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1853. G. CouLieR, Halifax, and J. W. Crossty, Brighouse, “ Apparatus for 
hot pressing.” —Dated 24th June, 1862. 

This invention consists in making such press plates of softer or more 
pliable metal, capable of being repeatedly cast in the same moulds, and 
the inventors employ for the purpose zinc, pewter, or a combination of these 
with lead, tin, or other metals, and they form the moulds of iron, or other 
hard or comparatively hard metal, or of plastic composition. They by pre- 
ference cast the plates in parts, and of such form that when soldered or 
otherwise fastened together, suitable hollow passages are left therein for the 
proper circulation of the media used either for heating or cooling; and to 
prevent the expansion of the plates in the middle by reason of the internal 
pressure of the heating orcooling media, there are dovetailed or other projec- 
tion in one part of the piate, which fit into corresponding recesses in another 
part of the plate.—Not proceeded with, 

1854. W. Bayiiss, Wolverhampton, “ Strainer for straining and tightening 
wire for fencing, dc.” —Dated 24th June, 1862. 

This invention consists in settmg up in a frame or stand a roller or pulley 
working throvgh side supports, having a deep flange on one side and au 
elastic packing on the other, secured on the extended axis of the roller or 
pulley in any convenient way. On the inside of the front flange a series of 
inclines are formed, which travel over a corresponding projecting incline 
formed on the face of the support for preventing the roiler or pulley from 
revolving but in one direction. The elastic packing on the outer end of 
the pulley or roller exerts its force in such manner that, as the pulley or 
roller is turned around, it will traverse parallel with its axis, according to 
the rise and fall of the inclines, which, as the one in action passes over the 
termination of the incline on the support, the extreme ends of the inclines 
will be brought in radial contact, thereby preventing the roller turning in 
the reverse direction to the required strain. As, for instance, in applying 
this simple apparatus to the straining of wire, the wire is first secured to 
the roller or pulley, and by placing the apparatus against a suitable abut- 
ment, the roller or pulley has to be turned with a fixed or portable winch 
handle, or other suitable means, and as it revolves so the wire is held and 
strained to the desired tension, when it may be permanently secured iu any 
suitable or ordinary way.—Not proceeded with. 


1855. J. Jounston, Paisley, Renfrew, “ Hats.”—Dated 24th June, 1862. 

This invention relates to improvements in the manufacture of cloth hats, 
or those in which the bodies are covered with a woven fabric in place of 
being formed of felt. Under one modification or system of manufacture 
the calico, or other similar material of which the body of the hat is formed, 
is prepared with shellac in the ordinary way. A piece of cloth, of a size 
suitable to form the under surface of the hat, is laid down, and upon this is 
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laid a corresponding piece or sheet of the prepared calico, buckram, or other 


suitable material for forming the body. On the prepared upper side of the 

buckram is laid a piece of oiled cloth, paper, silk, or other suitable water- 

proof material. The whole of the fabrics are then lifted and laid upon a 

block, on which a secondary block or mould is caused to descend, and, this 

block being heated, the several fabrics are caused to adhere by means of 
the intervening coatings of shellac. The hat so far completed is now 
remeved from the block, and the surface of the oil-skin or other waterproof 
material is coated with shellac in the ordinary manner. The piece of cloth 
which forms the outer covering of the hat is now laid on, and this covering 
is caused to adhere to the body by submitting it to the blocking operation. 

The edges are then trimmed, bound, and the hat lined, which completes the 

_— the hat produced being perfectly waterproof.—Not proceeded 

ecith. 

i864, F. TOLHAUSEN, Paris, ‘‘ Lock or locking apparatus.”—A communica- 
tion. —Dated 25th June, 1862. 

This improved lock or locking apparatus consists of a bolt or bar which is 
lodged horizontally either in the lid or the body part of the trunk or box, 
and is acted upon by coiled springs so as to shoot forth and enter one or 
more eyes or hooks attached to either part of the trunk when these two 
parts are brought home together. The said closing bolt may be constructed 
in various ways ; it may have several hooks, which are intended to enter the 
eyes on the other part of the trunk. The closing bolt, whatever may be its 
shape, is entirely contained in the trunk, and the aperture by which access 
is had to it is covered with a button, or any other ornamental device. For 
the purpose of unlocking, the bolt is either screwed, tapped, or otherwise 
shaped at one of its ends, +o as to allow inserting a special tapped, screwed, 
or other key, by which the bolt is drawn or shifted, and the eyes or staples 
released, when an obstructing piece, acted on by a spring, rises to keep the 
bolt out and ready to act on closing the lid again.—Not proceeded with. 
1866. C. C. Steenstrur, Norway, ‘*Can ov vessel for containing and deliver- 

ing lubricating or other sluids.”—Dated 25th June, 1862. 

This invention consists in constructing acan or vessel, principally intended 
for lubricating purposes, in such a manner that the oil or other lubricating 
fiuid contained therein is ejected from the same in determined quantities, 
and witha certain force, which may be regulated at the pleasure of the 
manipulator. For this purpose the inventor fixes inside the can or vessel a 
small cylinder or pump barrel, which has one aperture through which it 
communicates with the interior of the can, and a second aperture through 
which it communicates with the spout of the can to which it is attached. 
Both apertures are closed by valves, that to the first named aperture opening 
inwards, similar to the section valve of an ordinary pump, while that to the 
jJast named aperture opens outwards, similar to the delivery valve of a force 
pump, and both these valves are pressed down on their seats by means of 
small springs. Beyond both the above named apertures is apiston capable 
of being worked up and down inside the cylinder to a variable extent by 
means of a piston rod passing out to the outside of the can or vessel, where 
it is provided with a knob or dise which is depressed by the hand. Aspring 
pressing against the under side of this knob forces the piston rod, and with 
it the piston, back into a certain position after it has been depressed by the 

ipul , and intains it in this position when it is not acted upon. 

Projecting from the outside of the can or vessel, by the side of the piston rod, 

isa graduated scald, the divisions upon which indicate the distances to 

which the piston must be depressed for a certain number of drops of oil or 

— fluid to be ejected from the spout of the can or vessel.—Not proceeded 

with. 

isés. J. Waitnam, Leeds, ‘‘ Apparatus used in working oil and other hy- 
draulic press: 8.” —Dated 25th June, 1862. 

In constructing the pumps of hydraulic presses the patentee makes them 
double action, in place of single action, as is now usual, that is to say, he 
makes them to force liquid to the cylinders of the presses both in the up 
and the down strokes; and as is usual, more especially for oil presses, he 
employs two pumps, one of small diameter to give the finishing pressure, 
and the other of larger diameter to rapidly bring up the ram of the press. 
To make a double action press pump of small diameter, he causes the 
plunger (or, as in this arrangement, it is more properly called the piston 
rod) to pass completely through the pump cylinder, cup leathers being 
fitted to prevent escape of liquid at both ends of the cylinder, in place of 
at one end only. On the piston rod a piston is formed by means of two 
cupped leathers turned in opposite directions, and each end of the cylinder 
has a supply pipe or passage connected with it, through which it draws the 
liquid, and in each of these pipes or passages is a spindle or other suitable 
valve. Each end of the cylinder has also exit passages also fitted with 
suitable valves adapted to allow the liquid to pass from the pump cylinder, 
but not in the opposite direction. These are connected with the pipe which 
leads the liquid forced by the pump to the presses, and there are safety 
valves which allow of the escape of the liquid forced by the pump when the 
presses have arrived at their full pressure. In making a double action 
press pump of the large diameter it is not necessary to take the piston rod 
through the cylinder, as in these pumps the result of not doing so is but a 
comparatively small and unimportant irregularity in the quantity of liquid 
forced by the up and down stroke. The larger pumps are in other respects 
constructed like the smaller, except that they have knock-off valves 
applied to the exit passages of the pumps. These are weighted valves, 
which, when the pressure rises to a certain point (according as the apparatus 
is regulated), lift, and are then caught and held up by a catch or prop, so 
as to allow the liquid to escape, thus preventing the heavy strain coming on 
the large pump while the small one is giving the finishing pressure. 

1569. G. TURNER, Rose-terrace, Brompton, London, ** Mincing apparatus.”— 
Dated 25th June, 1862. 

This invention consists in the application to such machines of a movable 
end plate for forming a second bearing for the spindle of mincing machines 
of the ordinary construction, such plate being secured in its place by means 
of two screws or pins, one of which is inserted in the upper part of the 
casing of the machine, and the other in the lower part of such casing, slots 
being formed in the movable end plate for the purpose of emb:acing such 
screws or pius. An aperture is made in the movable end plate to allow of 
the exit of the minced material as it is forced out of the machine by the 
action of blades formed on the revolving spindle, which is in the ordinary 
way. Mills for grinding coffee and spices may be furnished with a similar 
end plate, such end plate being provided with a screw for the purpose 
of adjusting the conical cutter employed in such mills for regulating the 
fineness of the cut. 

1870. J. Davin, Paris, “ Dynamometer for ascertaining the relative strength 
and elasticity of various kinds of threads and ropes.”—Dated 25th June, 
1862. 

In carrying out this invention a spindle, charged with the material to be 
tested, say thread, is placed vertically upon a needle of relative strength work- 
ing upon acentre, from which needle proceeds an arm acting as a lever; the 
thread is passed from the apex of the spindle over the extremity of the arm, 
which, being drawn downwards, will remove the needle from its vertical to a 
horizontal position. At the lower extremity of the needle is attached a weight 
of relative power to the strength of the thread or other material ; as the 
needle is acted upon, by the time it has reached its horizontal position, the 
lower end will have described the fourth of a circle. A graduated quadrant 
to scale, whether of pounds or of more or less weight, is placed behind the 
needle, and the lower end of the needle, at the moment of the thread break- 
ing, will be locked by a latch upon the teeth cut on the outer side of the 
quadrant, The point where the needle stops is indicative of the amount of 
iorce the thread supported before breaking. To show the elasticity of the 
thread one end is attached to the arm, as above, the other held in the hand ; 
the thread is acted on by a lever describing a smaller quarter circle, which, 
at the moment the thread breaks, the amount of its elongation is indicated 
by the difference between the scales of the two quadrated quadranis.—Not 
proceeded with. 

1871. W. CLARK, Chancery-lane, London, “ Frame for holding photographic 
pictures.” —A communication.— Dated 25th June, 1862. 

These improved frames consist essentially of grooved bars, in which the 
pictures slide, and in which they are held in position as described. 

1874. G. PETERSON, Brompton-square, London, “* Apparatus for ascertaining 
the quantity and strength of spirits or other products obtained by the 
process of distillation.”"—A communication.—Dated 2th June, 1862. 

This invention has for its object an improved mode of taking the correct 
quantity of spirits, or other liquid products arising from distilJation, and 
also for obtaining accurate samples representing the actual strength of the 
whole quantity distilled, the whole apparatus being self-acting, and capable 
of receiving absolute security from being meddled or tampered with while 
at work. In carrying out these improvements a box or other suitably 
shaped vessel is fixed at the end of the worm of the stil] into which the 
spirit or other product flows ; it is conducted along a trough into the interior 
ot a drum or hollow wheel which is divided (by preference) into five com- 
partments, but other numbers may be used if desired. Into each of these 
compartments suitable discharge pipes are fixed, so as to allow the liquid 
to be discharged from each compartment at the proper time. The spirit 
runs into the drum of the hollow wheel, and on filling one compartment a 
float is lifted, and by means of suitable levers a catch is released which 
allows the weight of the spirit to cause the drum to rotate a portion ofa 
revolution. On the drum commencing to rotate, the float descends, bringing 
the catch on the lever again into position to arrest the progress of the drum. 
As the drum rotates, it vischarges its contents into the box near the bottom, 
whence it delivers it into a pipe leading to the receptacle where the spirit 
or other product is stored. Each revolution of this drum, or of each com- 
partment thereof, is registered by suitable counting apparatus, and the exact 
capacity of the drum being known, the quantity passing through the ap- 
paratus is known with certainty. On oue side of the drum, and outside 
thereof, are fixed studs, one to each compartment, and on each of these 
studs are suspended small jars or bottles of suitable shape; as the drum 
revolves, each of these bottles passes under a perforated trough, which 
receives the spirit as it runs from the drum towards the exit pipe, and gets 
filled with a of spirit; or it may be filled in any other convenient 
manner. Being weighted, these jars or bottles always hang perpendicularly 








ng 
on the studs to which they are attached. On reaching the upper part of the 





case, where they are carried by the revolution of the drum, they come in 
contact with a fixed bar or projection, by which they are reve! and dis- 
charge their contents in a pan or funnel furnished with a pipe leading to a | 
tank or receptacle underneath the apparatus, into which each sample is | 
delivered, and which when taken out gives an accurate sample of the whole | 
quantity distilled. ! 

1882. J. Watson, Old Bailey, London, “ Printing machines,"—Dated 27th 
June, 1862. | 

This invention consists in the general design of the mechanism and | 
arrangement of the parts of the apparatus, by which the following advan- | 
tages are obtained, that is to say :—First, printing from both sides of the 
cylinder, taking one impression from the letter forms, blocks, &c., as they | 
pass under the said cylinder from left to right, and another as they return 
from right to left, and so on continuously. Secondly, by so constructing 
the cylinder and feed and delivery rollers and apparatus in connection 
therewith that the whole can be instantly lifted by a hand lever, moved to 
the right or left, so as to cause the paper to pass through the machine 
without taking an impression in the event of its becoming deranged in the 
laying-on operation. Thirdly, in giving a reciprocating motion to the table 
carrying the letterpress, forms, blocks, &c., and inking boards, by the 
running gear, without any additional reversing mechanism. Fourthly, 
causing the said apparatus to start the sheets upon the laying-on boards at 
each return of the tables from the left to right, and vice versa, by adjusting 
spring catches and levers. Fifthly, by such adjustment adapting the same 
cylinder and tables for printing sheets of various sizes. 

1884. E. Hunt and H. D. Pocnin, Salford, ‘* Condensing apparatus.” — Dated 
27th June, 1862. 

This invention consists in an improvement in separating and depositing 
resinous or fatty matter, which has, for the purpose of distillation, been 
converted into a state of vapour by an admixture of steam. This improve- 
ment is effected by disposing in the interior of a metal box furnished with 
metal partitions, and surrounded by a water or steam tight jacket, a series | 
of perforated copper plates against which the admixture of steam and such 
resinous or fatty matters is made successively to impinge, and in which the 
resinous or fatty matters are arrested while the steam is allowed to pass 
out of the condenser. 

ISS7. W. Owen, Coventry, “ Manufacture of woven lickets of silk, cotton, or 
wool, or mixtures of those materials, for the purpose of marking or adver- 
tising goods.” —Dated 26th June, 1862. 

This invention consists in producing in the ribbon loom illuminated 
tickets, labels, and show cards for denoting the price of, and otherwise 
marking or advertising, goods in shop windows. Hitherto similar articles 
have been produced by printing or writing, whereas the inventor indicates 
the necessary words, figures, and devices by weaving them into the fabric 
composing the label, ticket, or show card.—WNot proceeded with. 

1888. R. A. Brooman, Filecet-street, London, ** A method or methods of pre- 
paring paper for the reception of photographic pictures or impressions, 
in order that the said pictures or tnpressions may be transferred to 
cond sized on wood, porcelain, and other surfaces.” —A comiunication.— 
Dated 27th June, 1862. 

This invention consists in a method or methods of preparing paper for 
the reception of photographic pictures, in order that the said pictures may 
be transferred to, and fixed on, wood, porcelain, and other surfaces, all as 
hereafter explained. First operation : The inventor takes a sized, or unsized, 
gelatinised, alt ised, or cereolinised (c¢ ine) paper (if the paper is 
not sized it is covered with size, starch, glycerine, or other sizing material), 
and covers it with a solution of ammoniacal citrate of iron and bi-chromate 
of ammonia and dries in a dark chamber; or the paper may be prepared 
with the different salts of iron and chrome, with perchioride and lactate of 
iron, with potassie, citrate of iron or manganese, with pyrophosphate of 
iron, with potassie, or ammoniacal tartrate of iron ; with bichromate and 
chromate of ammonia or potass, with the addition of gum, gelatine, sugar, 
or albumen or judea bitumen, developed in a solution of oil of naph- 
tha and benzine. Second operation: The paper, prepared by one 
of the means just described, is submitted to light printing in an 
ordinary photographic printing frame. Third operation: ‘the im- 
pression or print obtained is submitted to damp, say, by exposure in a 
damp cellar, or to damp steam, breath, or any other suitable damping 
agent. Fourth operation: The dampess condenses on those parts which 
have not received the impression of the luminous rays. The inventor then 
colours the prints with a vegetable or mineral colour in a state of fine 
powder, according to the purpose for which the paint is intended. Some- 
times he applies powder of gold, silver, or other metal. Fifth operation : 
To fix the powder on the paint it is covered with a varnish such as collo- 
dion, benzoin, and ether varnish, gum lac, caoutchouc, gutta-percha, judea 
bitumen, cereoline, copal, gum arabic, dextrine, gelatine, and all boiled 
oils, varnishes, and resinous substances dissolved in alcohol, ether, turpen- 
tine, chloroform, or ammonia. In some cases he covers the glass with 
collodion, indurised and sensitised with nitrate of silver. After the opera- 
tion in the dark chamber, or in the printing frame under a negative, the 
print or impression is developed in a solution of iron or pyrogallic acid ; 
it is afterwards fixed by Lyposulphite of soda and cyanide of potassium, the 
paint being washed and placed on a gummed, gelatinised, albumenised, 
or waxed paper. The picture fixed upon this paper may be trans- 
ferred as may be desired. To shorten the operation before described, 
he sometimes covers a glass with collodion, chloruretted and sen- 
sitised with nitrate of silver, and dries it in the dark, to be used as 
required. Is is afterwards placed in a same frame under a negative, and 
fixed by hyposulphuret of suda; he washes the paint and covers it with one 
of the varnishes described under the fifth operation, and then with a 
gelatinous varnish. After the preceding operations have been performed, 
he colours the prints with a brush, with mineral colours if they are to be 
transferred to surfaces which undergo firing to fix the colours, such as 
porcelain and earthenware ; or with vegetable colours if the prints are to be 
transferred to wood, leather, or to any other substance not requiring firing 
to fix the colour, The colours, instead of being laid on with a brush, may 
be produced by lithographic or typographic printing. All photographic 
prints obtained accoruing to this invention, on paper prepared as before 
described, may be transferred to all sorts of objects. Varnish and rectified 
essence, brushes, a piece of cloth andapaper knife, are all that are required 
to effect the transfer. To transfer a photograph printed on paper prepared 
as before described he dips a brush into transfer varnish, and gives the 
picture a thin coating of it ; he then places this picture with the en 
side downwards on to the object to which it is to be transferred, care being 
taken that it occupies its correct position when first placed, in order that 
friction may not afterwards injure it. He next covers the paper with a 
piece of slightly damped cloth, and with a paper knife or other convenient 
imstrument rubs evenly over the cloth to fix the print on the surface to 
which it is to be transterred. The cloth must not be too wet, yet sufficiently 
so to saturate the paper. The cloth is next raised, and then with a badger, 
or other suitable brush, he wets the paper with water, and in a very short 
time it may be removed or peeled off, when the photographic print will be 
found transferred to the surface on which it was placed, the paper having 
no trace of it left. The preparation on the print may be afterwards washed 
off with a soft brush or sponge, and blotting paper may be spplied to remove 
any wet from the print. When the print is thoroughly dry, it should 
receive a thin coat of varnish. 

1896. C. Brsigy, Paris, “ Galvanising or coating metals by electro chemical 
agency.” — Dated 28th June, 1862. 

This invention relates to improvements on a former patent granted to 
the present patentee on January 12th, 1859 (No. 103), for coating or covering 
metals by electro chemical agency, and consists in the galvanisation of 
metals, more especiaily cast or other iron and steel, by indirect means, at 
the ordinary temperature with iron concentrated solutions, which he terms 
galvanisation in a cold state. 

1900. C. CALLEBAUT, Paris, “‘ Sewing machines.” —Dated 25th June, 1862. 
This invention cannot be described without reference to the drawings. 
1904. N. Tuompson, Abbey-gardens, St. John's-wood, London, ** Apparatus 

Jor stoppng bottles, jars, dc.” —Dated 28th June, 1862. 

For the purpose of stopping bottles, jars, and other vessels, the inventor 
employs a cover or stopper of suitable rigid and non-porous material, which 
enters into the neck of the bottle or jar, and on to or into a seat therein, an 
elastic material being interposed between the two surfaces. Connected with 
the top of the cover or stopper, but so as to be capable of turning freely, is a 
screw, which passes through an outer lid ; this also fits into the neck of the 
bottle or jar, and it is notched at its periphery at three, four, or other con- 
venient number of points, and the interior of the neck of the bottle or jar 
has corresponding projections upon it, so that the lid can only be dropped 
into its place when turned into such a position that the notches therein cor- 
respond with the said projections, when it can be turned round, and then, 
by rotating the screw, the lower can or stopper is forced down, and a tight 
joint made. There are recesses in the rim of the upper lid into which the 
projections in the neck of the bottle orjar drop when the lower cover or 
stopper is forced down by the screw, so that the lid becomes secured, and 
cannot be turned until the screw is again slacked ;a key is employed to turn 
the screw, which may, if desired, be protected by a seal or capsule or other- 
wise. — Not proceeded with. 

1905. J. WALL and T. Dopp, Liverpool, *‘ Taps for controlling the flow or 
passage of fluids.” — Dated 30th June, 1862. 

The patentees claim, First, the construction of taps or cocks with one 
valve working between two seatings, substantially in the manner described. 
Secondly, the construction of taps or cocks with a thimble or cap, having 
apertures therein for the passage of the fluid, over the internal surfaces of 
which apertures the whole or part of the outer surface of the valve must 
travel either in opening or closing, substantially in the manner described. 


1910. W. F. Murray, Glasgow, ‘‘ Manufacture of stoneware bottles.” —Dated 


30th June, 1862. 

A ding to the improved system or mode of manufacture the material of 
which the bottle is composed is formed with an inwardly projecting part a 
short distance below the mouth. This projection forms a smooth swell or 
bulge, which facilitates driving of the cork into the bottle, and grips it at 











the central part in such manner as to effectually exclude air, at the same 

time the expansion of the cork below the projecting part of the neck pre- 

vents the cork from becoming loose, or being driven out by accident, or by 

the expansion of the fluids.—Not proceeded with. 

1911. W. E. Newron, Chancery-lane, London, “ Apparatus for picking or 
gathering cotton.”—A communication.—Dated 30th June, 1862. 

This invention cannot be described without reference to the drawings. 
1912. W. Easton and G. DonKktn, Gateshead-on-Tyne, Durham, ** Lears or 

annealing chambers.” —Dated 30th June, 1862. 

Heretofore lears or annealing chambers have, in some cases, been made 
in such manner that the apparatus or beds on which the glass is piled or 
placed have been moved horizontally through a considerable length of a 
chamber or lear, wherein the heat has progressively decreased OW, ac- 
cording to this invention a lear or annealing chamber is constracted with an 

ding anda d ding limb, which are connected at their upper ends. 
The succeeding beds or surfaces on which the glass is placed or piled are 
raised in the ascending limb, and having arrived at the upper part of the 
ascending limb they pass to and then down the descending limb of the lear 
or annealing chamber. ‘The ascending limb of the lear is heated, and the 
requisite heating of the glass takes place therein, and in the top part of the 
chamber. The temperature of the descending limb decreases from the upper 
part downwards. tis preferred that the series of beds or surfaces on which 
the glass is placed or piled should be connected together in order that those 
in the ascending limb may be counterbalanced by those in the descending 
limb of the lear or annealingchamber. The two limbs are connected also at 
their lower ends, and provision is there made for the surfaces or beds as they 
are unloaded to pass readily from the descending limb into the lower part of 
the ascending limb of the lear or annealing chamber, in order to their being 
again loaded before they again ascend im the ascending limb. It is not, 
however, essential that the several beds or surfaces on which the glass is 
placed or piled should be connected together, as provision may be other- 
wise made for raising and lowering them in the ling and d ding 
limbs of the lear or annealing chamber respectively, 
1914, J. Parkinson, Bury, and J. MansLanp, Newchurch, “ Regulating the 
flow and pressure of steam and other fluids.”—Dated lst July, 1862. 
This improved apparatus is particularly applicable as a reducing valve, 








| that is to say, asa valve for reducing the pressure of steam from that in 


the boiler or other receptacle to the pressure required for heating or other 
purposes. The apparatus consists of a hollow piston or plunger open 
below, which fits in a cylinder, corresponding holes being made in both ; 
the cylinder is secured in a box or casing furnished with inlet and outlet 
pipes or passages. A spindle from the hollow piston or plunger passes 
through the cylinder and casing, and it is weighted according to the differ- 
ence in the pressure between the incoming and outgoing steam or other 
liquid. When the improved apparatus is used as a throttle valve, the 
spindle of the piston or plunger is connected to the governor, so that, when 
the governor balls expand or collapse, the piston or plunger is raised or 
lowered in the cylinder, thereby contracting or expanding the passage for 
the steam through the holes in the piston or plunger and the cylinder. In 
this case the piston or plunger, instead of bemge closed above, 1s left open, 
and the spindle is connected to a cross bar and passes through a stuffing 
box in the casing.—Not proceeded with. 





1917. R. A. Brooman, Fleet-street, London, “ Construction of blast furnaces."’ 
A communication.—Dated lst July, 1862. 

The object of this invention is to enable the lower portions of blast fur- 
naces, and those subjected to most wear, to be removed when necessary, 
and replaced by similar and duplicate portions without materially interfer- 
ing with or stopping the working of such furnaces, The invention consists, 
First, mm the construction of blast furnaces in two parts, one part being fixed 
and the other movable, as hereafter described. Secondly, in the employ- 
ment of a trough extending round the furnace in the thickness of the wall 
thereof for containing water, air, or other cooling agent, as hereafter 
described, in order to prevent any adhesion of the parts at the points of 
junction, Thirdly, in the employment of sight holes in the lower part of 
the bushes and side of the crucible, whereby the state of wear of those parts 
may be viewed, in order to ascertain when they should be removed. The 
upper or fixed portion of the furnace, including the upper portion of the 
bushes and upwards, is built of fire brick, and rests on metal blocks extend- 
ing round the furnace ; the upper flange of a double flanged plate rests on 
the top metal blocks just named, while the lower flange supports the metal 
water or air trough. This trough forms the lowest part of the fixed portion 
of the furnace, Apertures are formed through the lining and the double 
flanged plate before mentioned and walls of the furnace for the reception of 
bars of metal, which may be hollow or solid, and which are inserted through 
these apertures and meet in the centre, for supporting the contents of the 
upper part of the furnace when the lower portion is removed. The lower 
and movable portion of the furnace, from the lower part of the bushes 
downwards, is encased in a metal jacket, and is supported at bottom ona 
short metal platform with flanged edges, and this platform is suppoi 
upon axles carrying flanged wheels which are made to run on rails below 
when a shift is required. Sight holes, before named, and tuyeres are formed 
in the thickness of the walls of the lower portion of the furnace. A conical 
space is left all round between the water trough and the top of the mov- 
able portion, and this is filled with refractory sand. To remove the 
movable from the fixed portion of the furnace, when wear in the lower 
parts renders this desirable, bars are inserted through the apertures before 
named for the purpose of supporting the contents of the upper part of the 
furnace, and prior to their insertion the temperature should be reduced at 
the point of insertion, which may be effected by the injection of cold air or 
water. This done, ali the furnace below the trough is lowered until the 
wheels rest on the rails; it is then run away, apd a second and similar 
portion of a furnace, ready charged and heated, is rolled in to take its place ; 
it is raised into the place of that removed, the bars are withdrawn, and the 
working proceeds as before. 

1920, J. Greenuaton, Hyde, and GREENHALGH, Audenshaw, Lancashire, 
** An improved diminishing valve, and also a water or steam escape 
apparatus to give alarm in case of sire.” —Dated 1st July, 1802. 

This invention consists, First, in an improved diminishing valve. The 
patentees form the valve with two pistons, and make iu one a number of 
inclined slots. The valve works in a pipe or cylinder forming part of the 
valve box or chamber connected to the steam or water pipe, and on the top 
of the valve there is a spring which is adjusted to any desired pressure by a 
screw. When the steam or water is admitted it presses against the piston 
on which the spring acts, and brings the other piston nearer the passage, 
so that the inclined slots shall give more or less opening according to the 
pressure. Or they make the valve with three pistons, aud make inclined 
slots in two of them, and weight the valve by a lever and weight. The in- 
vention consists, Secondly, in an improved self-acting fire alarm, and water 
or steam escape, The patentees suspend a weight by a band of gutta- 
percha, cord, or other material that can be consumed by fire, over a lever 
and catch in connection with a valve on a pipe containing water or steam, 
so that, when the band is consumed, the weight shall fall on the lever, and 
allow the valve to be opened for the steam or water to escape, and thus 
quench the fire. 


1924. E. De Lanastipo, Hart-street, Bloomsbury, London, ** Manufacturing 
india-rubber articles by the simultaneous combination of pressure and 
vulcanisation.”—A communication.—Duted 2nd July, 1862. 

In carrying out this invention the patentee constructs press plates of cast 
or wrought iron of considerable length, say from ten to thirty feet, and 
from one to one hundred feet wide, and these plates are heated by steam, 
having chambers attached or partly formed by them into which steam can 
be admitted. He so arranges these plates that the bottom is by preference 
a fixture or immovable table, and the top is made to rise and fall by means 
of screw hydrostatic pressure, or any other convenient means. When he is 
about to make long pipes or tubes, he forms them in the usual way from 
solid sulphur composed of india-rubber, or of such compound of india-rubber 
and strong woven fabric,and he prepares a mould to receive it, and then places 
the mould with the tube in it upon the press table, and brings the top down 
with pressure enough to perfectly close the mould ; in this way such length 
of the pipe or tube is subjected to heat, and vulcanised by means of the 
steam-heated press-plates ; and so soon as this is accomplished (which will be 
known by an experienced workmen after a trial or two) he then raises the 
top plate and opens the mould, and introduces another part of the same 
tube or pipe into the mould, and proceeds as before to vulcanise it, and 
thus he goes on piece by piece of one length of pipe. And in order to 
make greater lengths than have hitherto been made, he leaves a piece of 
the ends of the tube or pipe out of the mould, and unvulcanised, to one 
end of which he attaches or joins in a firm and substantial manner the un- 
vulcanised end of another piece which has been all vulcanised but the ends, 
and he then puts the joined unvulcanised part into a short mould suitable for 
the purpose, and submits the same to vulcanisation. It will thus be seen 
that, by first vulcanising all but a short piece of the two ends of, say, 100 
pieces of pipe or tubing, each 100ft. long, and then uniting the ends of each 
as before described, and vulcanising them, he makes one perfectly vulcanised 
and unbroken tube of 10,000ft. long by the combination of the large press 
and the small press, together with the process of joining in the manufacture 
of pipes and tubes, 

1931. J. Murray, Whitehall-place, London, “ Portmanteaus.”"—Dated 2nd 
July, 1862. 

This invention consists in fitting and applying the inner hinged flaps that 
enclose the compartments or divisions of the portmanteau with the hinges 
or jointed parts at or near the side adjoining the lock, or the fastening of 
the portmanteau, instead of being near the line of its hinges as usual. By 
this arrangement it will be seen that the free edges of the flaps, when 
closed, fall towards the por hinge, and so that the parts of the 
portmanteau enclosing afford leverage whereby to press and keep the flaps 
closed on the compartments of the portmanteau which they enclose, and 
which flaps require no other f: ing. This arrang t of the hinged 
flaps or partitions is also applicable to dressing and other travelling or port- 
manteau cases. 
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THE TRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Iuproven Demanp ror Fintsuep Iron: Orders on Continental and 

Indian Account, and from the States—T ne Rise 1x Discount: Anti- 


cipated Check upon Trade—Coat Trave: Active Condition: Rise of 


Prices — Genera Harpware Traves: The Month Reviewed: 
Branches Particularised—Great Demand For Meta Bepsteaps— 
Tue Strikes in THE HoLtow Ware AND THE Nau Traves—THE 

Distress AMONG THE Weavers IN NortH WARWICKSHIRE — 

Wotvernameton Rotuisa Stock Company: Nine Per Cent. Divi- 

dend. 

During the week which terminated with Wednesday last, thers 
were more inquiries afloat for finished iron than at any other period 
since the commencement of the year. The Continent generally is 
not only making more inquiries, but also ordering more iron of most 
descriptions; and New York keeps up its demand. India, too, is 
again occasioning inquiries, that are exciting hopes of the speedy 
return of that market to the prominent position that she occupied 
in relation to the iron trade of this district only a few years ago. 
Among the quantities of iron that are now in demand for that 
country is some two or three thcusand tons of plates and angles 
for pontoons that will be made in this country. At home also an 
improved demand has been perceptible i, the week mentioned. 
Owing to the combined demand there are firms that, excepting for 
bars, now have orders enough on their books and in prospect to 
keep their mills in tolerable activity throughout the whole of this 
quarter. This tendency in the right direction is now, however, 
supposed to have received a check. Not a little foreboding was 
indulged in on Wednesday when the telegram announcing the 
special rise of money to five per cent. diseount was posted 
on the Wolverhampton ’Change as the masters were in the 
midst of the business of their weekly gathering; and those fears 
were increasedly manifest in Birmingham yesterd: The impres- 
sion was general that all trading operations had received a severe 
check; but most persons concurred that the step that had been 
taken by the Bank directors was one dictated by sound policy, and 
that it was one which was calculated to prevent serious disasters at 
a future period. Considerable anxiety is, however, felt as to the 
result, and the development of the result is awaited with some soli- 
citude. Vrices remain tolerably firm, excepting for merchant bars, 
which are giving way between about 2s. 6d. a ton. 

Coal is in excellent demand for the furnaces and the forges ; and 
the new contracts are being entered upon at, in some instances, Is. 
a ton advance upon the terms of the contracts that have run out. 

As the month closes we review the general trades of Birmingham 
and Wolverhampton since the commencement of the y: Mer- 
chants and factors have done quite as much business during January 
as they had any valid reason to expect. We know of only very few 
who have been disappointed; and those who have been agreeably 
surprised that they have done so much are the majority. Never- 
theless far more business might have been transacted, but, looking 
at the condition of the cotton manufacturing districts of this 
country and of France, and remembering that the foreign ports that 
are inaccessie during the winter have, in the order of things, been 
closed throughout this month, there is, we repeat, no well-founded 
reason for complaint. The foreign trade is steady, and the reports 
are encouraging expectation that as the year advances it will be 
active. When the last orders arrived from Australia two 
mails were due. We experience a tolerably good trade on 
account of the Antipodes, whence we do not now receive com- 
plaints that the several hardware markets are, as a rule, over- 
stocked. The Australian orders are at the present time causing 
activity in the shops of those workmen who have received 
the specifications. ‘This is so because of the haste with which it is 
necessary that certain of those orders should be executed. The 
South American trade also is recovering from a plethora of goods, 
and some ‘valuable orders have recently come to hand from that 
part of the world. ‘The last advices from India are not of so favour- 
able a character as had been hoped for. The Continental trade is 
extending. Agents from Germany and France in particular are 
frequently in this district, making inquiries relative to every descrip- 
tion of hardware. Low priced goods are those by which they are 
chiefly attracted. Others again are seeking after wares in a par- 
tially completed state, upon which the cheap art industry of the 
continent may be expended preparatory to their completion. The 
home trade is not, as we write, showing all the improvement that 
manufacturers had begun to look for at the close of 
January. ‘The orders that were not quite worked out when 
the holidays began have not been supplemented to a very 
encouraging extent by orders on account of the new year. But as 
the travellers have just again started on their rounds more orders 
are gradually coming in, and their reports hitherto are tolerably 
favourable respecting most parts of the country. 

As to the several branches we may remark that the tin plate 
workers are still tolerably well employed, especially on the low 
priced goods; but no marked improvemeut has yet taken place in 
he japan trade. The lock trade is active in best descriptions. Flat 
locks are well inquired for for Australia, and machine-made cabinets 
that are being offered at prices much below the superior hand-made 
article of the same class are experiencing a ready sale, especially in 
London. It will also be remembered that early in the month some 
good orders were on hand for the very cheap padlocks that are pro- 
duced at Walsall and Willenhall. The workmen who are engaged 
in the gun-lock filing at Darlaston are in active employment. The 
hollow-ware firms in Wolverhampton and Westbromwich are doing 
a fair amount of business. Among the operatives at the few works 
where a reduction in the rate of wages that nad before been 
paid, and that is still being given by other masters was attempted 
some months ago, the opposition which that attempt experienced is 
being maintained. The men on strike are holding meetings, which 
are well attended by their fellow workmen who have employment, 
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and whilst the former resolve to remain on strike the latter express 


their determination to support them. ‘lhe only otber workmen's 
dispute that is now before the public is one in which the horse and 
the Brazil nail makers, formerly employed by Messrs. Guest and 
Co., in the Dudley district, ave on strike. “ These men also are hold- 
ing periodical meetings in connection with the Union, to which 
they belong. They announce that the horse nail makers have been 
** out” twenty-five, and the Brazil-nail makers sevente on, weeks, 
and that they have been supported by their fellows in work at 
a cost of £2,000, 


The origin of the strike is alleged to be | 


an effort by Messrs. Guest and Co. to reduce the borse-nail 


men 3d. per thousand, and the effort to make the Brazil-nail 
men manufacture horse-nails. Similar resolutions are being regu- 
larly come to at the meetings of the nailers as at the meetings 
of the operatives in the hollow-ware trade; and at the last meeting 
it was announced that the nail makers in Gloucestershire, Belper, and 
Birmingham would also subscribe to the Union to maintain the 
strike. In the edge-tool trade there is a fair amount of work for 
most of the operatives. Among the chainmakers the improvement 
noticed a fortnight ago continues. Perhaps in no department of 
the trade of this district is there more doing now than in the metal 
bedstead trade. All descriptions are in good demand, especially for 
export; and we know ofa firm who are now executing, for one 
shipping house alone, as many as 700 bedsteads. This is, however, 
not half the number of bedsteads the same firm now have in course 
of manufacture. The house is one at which full trade prices are 
required, but for which prices a good article is always supplied. 
The South American market is now requiring a large number 
of bedsteads, which, like those going to Australia, comprise many 
at high prices. In gaseliers the demand is slightly subsiding. 
For these goods tubes are not now in so good demand, but the 
demand for tubes for brass bedsteads, supplementing the constant 
uecessities of the makers of locomotives and marine boilers, will pre- 
vent the tube makers of Birmingham from sustaining anything Tike 
slackness, The electro-platers are in full work, and there are few 
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branches in Birmingham or Wolverhampton, and not many in the 
surrounding townships, where the operatives in the hardware trades 
are not experiencing tolerably full employment. 

It would be a happy circumstance if we could write as favourably 
of the state of employment in the ribbon districts of Coventry and 
North Warwickshire, but we cannot. There the distress is so great 
and wide spread that the leading daily paper of Birmingham is pub- 
lishing reports two columns in length, in large type, from their 
‘special reporter,” on “ The Distress in North Warwickshire.” 

The Rolling Stock Company of Wolverhampton held a half 
yearly meeting last Tuesday. The report said that the statement 
of accounts recently sent out would have informed the proprietors 
that the profits of the last half year amounted to £4,447 0s. 8d. The 
directors recommended the declaration of the usual dividend, 
namely, at the rate of nine per cent. per annum, free of income tax, 
upon the ordinary shares, and of six per cent. per annum, less 
income tax, on the preference shares. A dividend at the rate of 
nine per cent. per annum would be credited to the depreciation 
fund. After providing the sums necessary for the payment of the 
above dividends, the reserve fund would amount to £3,227 8s. 8d. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 





Liverroot : Mersey Docks and Harbour Board—Stare cv Trape: 
Shefiield—Steamenrs ror [xp1an Rivers—Scoriann : The Watt Club: | 
7 he Steam Ram Hector : The late Accidenton the Edinburgh and Glas- 
gow Railway : Clyde Shipbuilding. 

Tuer proceedings at the last sitting of the Mersey Docks and Harbour | 

Board possessed some interest. Mr. Bolt complained that the | 

telegraph service from Holyhead to Liverpool was not efficiently 

maintained, and cited the delay which had taken place in reporting 
the recent arrival of the Great Eastern as acase in point. It was of 
the greatest importance to shipowners and others that information 
should be conveyed with as little delay as possible, for had the notice 
of the arrival of this vessel been properly forwarded, arrangements 
might have been made for the landing of the despatches the same night; 
but in consequence of the delay those despatches were not published 
in London until the following Monday morning. Mr. Darbyshire 
hoped when the new arrangements for constructing wires across the 
river were carried out such difficulties as these would be obviated. 

The harbour master having reported that the telegrams on the dock 

line could not be depended upon, and that there appeared to be a 

deficiency in the working staff, it was resolved that a copy of the 

report be sent to the British and Irish Magnetic ‘Telegraph 

Company, with a request that they would favour the Board with 

an explanation. A letter was read from Mr. 





Yates on 
behalf of the Great Ship Company, representing that some means 
of placing the ship dry should be provided in the Mersey, so as to 
obviate the necessity of her removal 10 another port for the pur- 
pose. The chairman said he believed the difficulty was simply 
between a cost of £14,000 and £16,000, which he supposed the 
board would hardly be inclined to lay out without some guarantee 
on the part of the Great Ship Company. Mr. Brocklebank re- 
marked that that was not the whole difficulty, for there was the one 
of finding a suitable place. The letter was referred to the works’ 
committee. A communication was also referred to the works’ 
committee from the secretary to Lloyd's stating that, impressed 
with the necessity for some steps being taken to secure greater 
efliciency in the anchors and chain cables used in the merchant 
service in this country, they had passed a resolution in the latter 
part of last year to the effect that to entitle a ship to be classed 
with the figure “1” her anchors should be proved to bear a strain 
equal to that known as the Admiralty test. That resolution, it 
was intimated, would come into operation on the Ist instant, and 
the committee had erected a proving house near the West India 
Docks at Poplar, and wished to know when the testing machine at 
Birkenhead would be ready for working. Mr. Lyster, the engineer, 
stated that, generally, the works had escaped without much damage 
during the late gales. At the Leasowe embankment very heavy 
damage had been done. The crest of the embankment, for nearly 
the entire length, had been washed away. Owing to the extreme 
height of the tide the sea washed completely over the embankment, 
tore away the inner slope of earth, and then crumbled away 
the upper facing. Near Sir Edward Cust’s, at Leasowe Castle, 
there was a very heavy breach, which went right up to the founda- 
tion of the wall. Further on, abreast of the lighthouse, there was 
also a heavy breach in the body of the work, almost through; 








and still further on, towards the westward, there were two 
more heavy breaches. He had given the necessary instructions 
temporarily to make good the work, in order to prevent any 
further damage should another gale occur, and, in the meantime, | 
he was taking all necessary steps to make the permanent repairs. | 
The permanent works at Birkenhead might be said to have escaped | 
without any damage, though the Morpeth Dock was in great Jeo- | 
pardy at one time, the sea within the Woodside Basin being so 
violent as to overtop the old wall and carry a very large body of 
water into the dock. It was only, however, a matter of pumping, 
and he thought that the water was now out and that they might 
resume the works without delay. In the north reserve 20Uft. of 
river wall was carried away; but it was the old wall, which it is 
more than probable would have had to be removed, and therefore he 
did not consider that that could be regarded as any considerable 
damage. On the Liverpool side there had been no damage except 
at the boundary of the dock estate at the north. The rubble slope 
there which connected the river wall with the shore was very much 
disturbed and washed down ; but it was merely a matter of tipping 
in some fresh stones. He thought that, considering the severity of 
the storm, the Board might be congratulated on the works having 
escaped so well. The Woodside Stage vibrated 3in. to the south- 
ward more than it had ever been known to do; but there was no 
undue strain on the moorings, and those at this side also escaped. 
He could not at present give any estimate as to the amount of the 
damage at Leasowe, but he was preparing one. 

Things show, on the whole, some little improvement at Sheffield, 
but a link is still missing as regards the manufacturing districts, 
In ordinary times the Lancashire machine manufacturers are good 
customers tor files, castings, and engineers’ tools, but their orders 
are now materially reduced, The large iron and steel houses are 
tolerably busy, and there are good orders on hand for rails, both for 
exportation and home use. The file trade is rather inanimate, but 
some manufacturers have a few fair foreign erders on hand. The 
outlet formerly obtained for Sheffield goods in America is still to a 
great extent closed, and little change can be hoped for at present. 

Auything in illustration of Iniian progress possesses interest, and 
this interest is increased when the facts have also reference to the 
skill and enterprise of the mother country. The Indian River 
Steamer Company has now had three steamers—the Burmah, the 
Punjaub, and the Oude—completed by Messrs. C. Mitchell and Co., of 
Low Walker, Newcastle-upon-Tyne, from whose yard 13 steamers 
and about 10 flats, now plying on the Hooghly, have proceeded. The 
Burmah has recently made a trial trip, when she attained a speed of 
10 miles per hour. ‘The steamers are of the following dimensions :— 
Length over all, 200ft.; breadth of beam, 30ft. ; depth of hold, 10ft.; 
and they will each tow a flat of precisely the same capacity. The 
hulls, as well as the decks of these vessels, are entirely of steel 
lates. The engines are from the manufactory of Messrs. Robert 
Stephenson and Co., and are built on Rowan’s patent, embracing a 
combination of high and low pressure cylinders, surface condensers, 
and boilers of a novel construction fitted with superheaters. The 
cylinders are twelve in number, four of which have a diameter of 
lljin., and the remaining eight have a diameter of 2I1jin., 
the whole with a stroke of 39in.; in these, the principle of ex- 
pansion is carried out most thoroughly, the steam entering each 
small cylinder with an ordinary pressure of 120 lb. per square inch. | 








After performing its duty there, it exhausts into two of the larger 
cylinders where its volume becomes increased eight fold, it then 
escapes direct to the condensers, and,on being condensed is at once | 







pumped back to the boilers; this action goingon incessantly renders 
any addition of fresh feed water unnecessary, except in case of unavoid- 
able loss. The engines, although only 110-horse power nominal, are 
capable of exerting an effective power of 400 horses. Each engine 
works its paddle wheel independent of the other. Trade generally 
on Tyneside appears to be pretty well sustained. A fair amount of 
activity still distinguishes the iron trade, and in one case—that of 
the Consett Ironworks, which it was feared by some would stop 
altogether a year since—a considerable improvement is reported, 
the amount paid in wagesin the first fortnight of 1863 showing an 
— of £600, as compared with the corresponding 14 days of 
862. 

From Scotland we learn that the “ Watt Club” formed at Greenock 
held its anniversary dinner as usual on the recurrence of the birth- 
day of the great father of the steamengine. The toast of the 
‘Immortal memory of James Watt” was drunk with the utmost 
fervour. The great steam ram Hector, built on the Clyde, has been 
fitted with her machinery. It is stated in connection with the late 
terrible collision on the Edinburgh and Glasgow Railway at 
Winchburgh that only two persons are to be put upon their trial for 
manslaughter. Four others were committed,—viz., Mr. Rennie, 
inspector of permanent way; Mr. Forrest, his assistant; George 
Newton, a pointsman’; and W. Davidson, driver of the pilot engine 
concerned. Some of these will possibly be admitted as witnesses 
against the accused. Messrs. T. Wingate and Company, of 
Whiteinch, have just launched a fine powerful sea-going tug 
steamer. A screw steamship, the Corsica, built for Messrs. 
Burns and Mac Iver, has also been launched from the yard of 
Messrs. J. and G. Thomson. She is intended for the Cunard fleet, 
and is to conduct the royal mail service between New York and 
Nassau, which is one of the subsidiary lines of this great company, 
and has become an important service, both politically and com- 
mercially. ‘The builders of the Corsica have an immense vessel 
building for Messrs. Burns and Mac Iver, for their Constantinople 
line, and which is to be named the Tripoli; and, in addition to these 
vessels, there are three large steamers building for the same firm 
by Messrs. Napier and Messrs. Caird. These last mentioned 
builders have launched a paddle steamer of 5(0 tons, named the 
Victoria, for the London, Brighton, and South Coast Railway Com- 
parry, by whom she will be employed on the Newhaven and Dieppe 
station. Built for fast sailing, she will be fitted with oscillating 
engines of 200-horse power collectively. Her dimensions are :— 
Length, 212ft.; breadth, 23}ft.; depth, 10}ft. On Wednesday, 
Messrs. Robert Steele and Co. launched an iron ship of 1,000 tons, 
named Waverley, for Messrs. Williamson, Milligau,and Co., of Liver- 





pool. Her dimensions are: —190ft. long, 32ft. broad, and 20ft. 
deep. She is registered 12 year A 1 at Lloyd's, and is intended for 


the Calcutta trade. 
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Scotch pigiron lower. 
Rails in fair demand. 
Spelter more doing. 
Copper du!l of sale. 
‘Tin has advanced £3 per ton, 
Moatr AND Co., Metal Brokers. 
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Glasgow, 28th January, 1863. 
Business has been less active in our Pig Iroi: Market during the past week. 
The speculative demand has been very trifling, and the orders for shipment 
and consumption hav not been so large as usual 
The raising of the rate of discount to day has depressed prices, and 53s. 9d. 
Cash was taken for Warrants. ‘ihe orders for ship plates continue to be 


large. 
Exports last week were 6162 tons against 8,915 tons in the correspondin ¢ 
week of last year. 
Suaw, THOMSON AND MOORE. 
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SOCIETY OF ARTS. 
Jauuary 28th, 1863. 
W. R. Grove, Esq., Q.C., F.RS., in the Chair, 
THE SUBMARINE TELEGRAPH. 
By T. A. Masey. 

Tue remarks which I have to offer this evening are more of an 
historical character than a scientific treatise upon the subject, and 
are not intended to illustrate any new principle of electric svience, or 
to advocate any particular cable or route, but simply to place before 
you what has already been accomplished, and to review the various 
projects put forth by the different persons interested, leaving it to 
them, and to the savans in the science, many of whom I see present, 
to tell you in a strictly scientific form their views on the subject. 

The invention of the electric telegraph as it now exists belongs 
not to one individual, but is the aged. pe poe na of many eminent 
scientific men at differe.t periods, and of various countries. The 
following may specially be mentioned:—Watson, in England, 
1747; Lesarge, at Geneva, 1774; Betancourt, in Spain, 1787 ; 
Sommering, in Germany, 1809; Dyer, in New York, 1820; 
Steinheil, in Bavaria, 1836; Sir Wm. O'Shaughnessy, in India, 
1839 ; Cooke and Wheatstone, in England, 1837; Professor Jacobi, 
in Russia, 1842; Morse, in America, 1843,* and Brett, in London, 


5 

But to England and Englishmen will ever belong the merit of its 
first practical use and development, and the names of Cooke, Wheat- 
stone, and Brett, will ever stand out as landmarks in the history and 
progress of this wonderful invention as the men who gave the 
lightning voice, and bade it speak in every tongue its marvellous 
messages to the world. With the names of the two first gentlemen 
must ever be associated the merit of having practically introduced 
the science of land telegraphy, and with the name of the latter that 
of submarine. 

Now that the submarine telegraph occupies such a prominent 
position before the world, many have claimed the honour of its 
invention, because they had been associated with it at an early date. 
Without wishing to detract from the merit of the labours of one 
individual, or to add to those of another, I may be permitted to state, 
so faras it is known, what each rival claimant did. 

Professor Wheatstone, in 1840, prepared plans for a submarine 
telegraph, which he either did not complete, or circumstances 
prevented him from making any practical use of them, at that time 
or since. 

Professor Morse states that in 1842 he laid an insulated wire across 
from Castle Garden to Governor's Island in the Harbour of New 
York, and demonstrated the practicability of submarine telegraphy. 
His experiments, however, went no further, beyond suggesting the 
probability that a telegraph across the Atlantic would be some day 
accomplished. 

The theory and experiment were destined to be practically and 
successfully carried out by another. Mr. Brett, in 1845, took out a 
patent (the first on record) for the invention of a submarine electric 
cable, the insulating medium to be caoutchouc and other substances 
(gutta-percha not having come into use for telegraph purposes) 
protected by a plaited hempeu cord, similar to that which is being 
advocated by several persons at the present time. 

It also appears, on reference to the Government Joint Stock 
Registration Office, that in June, 1845, the Messrs. Brett registered 
a company “'T'o form a connecting mode of communication, by 
telegraphic means, from the British Islands, and across the Atlantic 
Ocean to Nova Scotia and the Canadas, the colonies, and continental 
kingdoms.” 

At that early period the public had scarcely realised the mighty 
progress of steam and railway engineering science, and only looked 
upon the electric telegraph as a necessary appendage to the railway, 
and but dimly comprehended its method of action, or the vital 
necessity which it has since become to the capitalist, merchant, and 
agent de change. 

Mr. Brett, however, worked on, but receiving no support or en- 
couragement from the British Government, to whom he had applied 
for assistance, he turned his attention to France, aud, in 1847, 
received from the Government of Louis Philippe an exclusive grant 
to lay cables on the French coast for ten years, which was afterwards 
renewed by the Emperor of the French, and in August, 1850, 
together with otber gentlemen associated with him, he laid the first 
experimental line across the channel from Dover to Calais. 

This cable was simply a gutta-percha covered copper wire, and 
considering the mavuer it was laid, it is a wonder that 1t was at all 
successful. It was simply wound round a large drum, like a reel of 
cotton, placed upon the deck, and as it ran out large heavy lead 
weights were attached at various length to sink it, which contained 
in themselves the elements of destruction... But the fates were pro- 
pitious, aud everything went well, the cable was laid, landed, and 
spoke—words that must have thrilled through the hearts of the 
anxious projectors, proving that the idea was no mere idle vision of 
the brain, as some eminent engineers had stated it to be, but a 
reality. Greatly to the regret and disappointment of all interested, 
the cable broke during the night. However, success had been such 
that the promoters set to work, and a more durable cable, from the 
Ss of Mr. J. W. brett, was begun by Messrs. Wilkins and 
Wheatherly, and finished by Messrs. Newall and Co., but the length 
ae insufficient when laid, it was buoyed, and the additional 

ength manufactured by Messrs. Kuper and Co., now the firm oi 
Messrs. Glass, Elliott, and Co., so that three different manufacturers 
assisted in making the first permanent cable. 

It was laid in August, 1851, and although it has several times 
been broken by ship's anchors, yet at the present time it works as 
well, and is in as good preservation, as on the day it was laid, andis 
an example of the durability of submarine lines, even with rough 
handling, when the materials are good, well constructed, and 
properly laid. 

The success of this undertaking having proved everything that 
the promoters anticipated, other enterprises immediately followed. 
be annexed table gives full particulars of the various submarine 
cables. 

It ae that 15,156} miles of telegraphic cables have been laid. 
Some have proved most successful, while others have become total 
failures, and at the present moment there are only about 6,350} 
miles at work. It will be seen that the average of lost cables is 
about one-third, if the Atlantic and Red Sea cables, which together 
make 5,761 miles, be taken away, on the principle that from the 
first they were totally unfitted for the work, and ought not to have 
been laid—the former from causes which I will hereafter explain, 
and the second, from the fact that if the most ordinary precautions, 
and the experience obtained by the Atlantic cable had been observed, 
the line might now have been in operation. 

It is also worthy of note that out of the 6,350} miles in perfect 
working order, upwards of 4,00¢C were manufactured by Messrs. 
Glass, Elliott, and Co. 

It would occupy too much of your time this evening to discuss 
gy the causes which have occasioned the ruin of so many 
cables. will, therefore, confine myself to the principal subject of 
the evening, the 


ArtLantic TELEGRAPH. 


_It appears that from the year 1845, Mr. Brett continually solicited 
aid from the British Government towards an Atlantic line, but with- 
out success until 1856, when the Government of Lord Pamerston 





* The following correction of this date was made in the discussion. Colonel 
Shaffner rose for the purpose of correcting one or two errors contained in 
the paper. On behalf of his countryman, Mr. Morse, he might be permitted 
to correct the statements of Mr. Masey with regard to the dates of that 
gentleman’s inventions. Credit had been given to Mr. Morse for inventing 
his process of hing in 1843, wh it was in 1832. His application 





for a patent in America was made in 1837 ; his French patent was dated 
1838, and a subsequent patent taken out in America was dated 1840 ; and 
the first telegraph line was constructed by Mr. Morse in 1841. As an old 
associate of that =. he felt it his duty to make these corrections of 
is inventions in telegraphy, 


dates relative to 





granted a subsidy of £14,000, and the American Government gave a 
similar guarantee; each grant being still in force so long as a cable 
be laid down and continue in working order, between Ireland and 
Newfoundland. 

Previous to this date, in 1851, Mr. F. N. Gisborne, an engineer, 
proposed the plan, which is now adopted, to shorten the communica- 
tion between Europe and America, by making St. John’s, New- 
foundland, a port of call for Atlantic steamers, and constructing a 
telegraph from thence to join the American lines, His company, 
however, failed to carry out the undertaking, and was bought up by 
Mr. Brett, Mr. Cyrus W. Field, and other American gentlemen, who 
completed the communication to the American continent, and 
having obtained certain privileges from the legislature of that 
colony, and also the exclusive right to land cables, immediately 
turned their attention to the realisation of a telegraph line across 
the Atlantic. 

About this time, 1854, Professor Faraday and Mr. Latimer Clark 
made some experiments relative to an electrical phenomenon which 
had presented itself to the observation of persons working under- 
ground lines and submarine cables, viz., the difference in speed at 
which the fluid travelled along a wire covered with an insulating 
substance and laid in the sea or earth, and along a simple wire sus- 
pended by insulators attached to poles. ‘This had been observed by 
Mr. Varley in 1848, and by Mr. Siemens in 1849. 

It was observed in the case of the former that a resistance was 
offered to the flight of the fluid from induction. That is, when a 
wire is covered with an insulating substance, say gutta-percha or 
india-rubber, and surrounded by water, or laid in the earth, and a 
current of electricity is sent along the wire, the travelling electricity 
excites in its progress an electrical force of an opposite kind, which 
attracts and retards the current moving freely on its journey as it 
would do along an aérial line. It will be readily understood that 
the longer the cable the greater the resistance of the induction, and 
so greatly was this effect feared at that time, that it was said a cable 


| of 2,500 miles could not be worked commercially. 








The subject therefore had to be examined, and experiments 
made, to determine the law which governed the loss of speed, and 
the current’s power to produce mechanical effects at the end of a 
lengthened journey. 

Mr. Whitehouse, the late electrician of the Atlantic Company, at 
the request, and under an agreement with Mr. Brett, turned his 
attention to the subject, and made some valuable experiments upon 
a cable then being manufactured for the latter gentleman at Green- 
wich. The British and Irish Magnetic Company, who possessed 
long lengths of underground lines, placed them at this gentleman’s 
disposal, and experiments, at which I believe Sir Charles Bright 
assisted, were made, extending over some 2,000 miles of insulated 
underground lines. 

The results then arrived at were sufficient to demonstrate, beyond 
a doubt, and have since been indisputably confirmed, that an 
Atlantic cable could be worked successfully and commercially, al- 
a not at the same high rate of speed as that effected on aérial 

ines. 

These four gentlemen then associated together to carry out the 
undertaking—Mr. Brett as the originator; Mr. Cyrus W. Field on 
the part of the American interests; and Messrs. Bright and White- 
house, as possessing the scientific element. 

The Atlantic Company was then formed, and the necessary capital 
raised in £1,000 shares. But so eager and anxious were all parties 
interested to carry out this great work that not sufficient time or 
attention was given for proper experiments to be made as to the 
adaptability of the cable to its future resting place, and the work 
which it had to perform when there. 

True it is that a few experiments were made at the works of 
Messrs. Brown, Lenox, and Co. upon several cables manufactured 
by Messrs. Glass, Elliott, and Co., as to their breaking strain, and 
two were selected from the number tried. One was ultimately 
adopted, weighing 93 lb. to the mile, with a breaking strain of three 
tons. The other, although possessing greater advantages in strength, 
being made of single steel wires wound spirally for the outside cover- 
ing, was not accepted, because of the difficulty and delay there 
would have been in procuring that description of steel wire. Had 
this latter cable been adopted it might have shared the fate of the 
other, for the breaking strain of the other was suflicient to insure its 
being Jail safely; but that was vot where the defects arose, and 
had the very best form of cable been subjected to the unfair 
aes of the Atlantic it must have shared a like untimely 

ate. 

The rapidity with which the cable was manufactured would be a 
marvel of human industry were it not for the fact that that most 
careful and watchful supervision required in making the joints and 
other detailed operations could not be carried out so perfectly as it 
might otherwise have been, a misfortune which dimmed the lustre of 
the achievement. 

The core was covered with three coatings of gutta-percha, repre- 
senting 7500 miles of work. 335,000 miles of iron avd copper wire 
were dravn out and spun into more than 47,500 miles of strand, and 
upwards of 300,000 miles of tarred hemp were saturated and spun 
round tha core, and the whole was - together and woven into a 
cable in cbout the space of four months. 

As thecable was made it was coiled into several tanks, and by an 
oversight, quite inexcusable, it was left exposed to the weather at 
Greenwich, and so seriously had the sun affected it at one time, that 
sixteen miles had to be cut out. The heat having softened the gutta- 
percha, the inside copper wire was found protruding and touching 
the outside iron, thereby destroying the insulation. Now, it is 
reasonable to suppose that if sixteen miles was seriously damaged, a 
greater length was also injured in a less degree by the same cause, 
from the copper conducting wire being forced from the centre of the 
gutta-percha to within a small sj of the outside—an imperfection 
which was not then discovered, but which may afterwards have con- 
tributed to accelerate the destruction of the cable. 

The irst attempt to lay the cable, in 1857, was unsuccessful, 
owing to breaking in the paying out machinery, which was found 
unfitted for the operation. lt was then unshipped and coiled into 
tanks made for the purpose at Plymouth, to wait for another year. 
During the interval it was completely overhauled, and a great many 
defective places and joints cut out, and upwards of one hundred fresh 
splices made. Although this was bad enough, yet I believe another 
operatioa was performed upon it, that no doubt told a tale when the 
cable wis submerged, which was pricking it every two or three 
miles for faults, that is, pushing a needle at short lengths through 
the gutta-percha to the copper wire to test it. Now, if this was done 
frequently, and the small aperture not carefully stopped up, which 
may not have been the case in every instance, the great pressure of 
the water would soon find out these small defects. Another great 
disadvaatage connected with this cable was that, owing to its 
being manufactured by two rival firms, 200 miles apart, it was neither 
tested ia one length during its manufacture, nor under water pre- 
vious tobeing laid. 

The rext a the cable was a fourth time recoiled on board the 
Niagara and Agamemnon, together with an additional length, 
making up the total to 3,000 miles. The ships met in mid ocean, 
and the cable being spliced, one started for the American coast, and 
the othe for the English, and, after three ineffectual attempts in that 
year, it was at last finally laid 5th August, 1858—laid, as every one 
practicaly connected with the enterprise then knew, only as an 
experinent: for the injuries it had received were now patent to all ; 
but thecable was made and must be laid. 

A very singular incident happened during the final laying. A 
series d preconcerted signals through the cable was kept up between 
the ships during the paying out, but a sudden cessation of these 
signals was on one occasion perceived, although the insulation was 
good, and, after a time, the currents came again as strong as before. 
This ceuld only be accounted for on the supposition that the internal 
copper wire had broken from the strain, and that when the cable in 
which .t was had reached the bottom, the two ends had been brought 
togetha again by the elasticity of the sheath. A serious fault of 
ae also appeared in the cable at about 420 miles from the 

oust. ’ 








From the 5th to the 10th August no messages were sent through 
the cable, owing to the necessary arrangements not being completed ; 
from the 10th to the 17th no message beyond a few words could be 
either sent or received, owing to the weakness of the currents from 
leakage. On the 18th the signals got a little better, and con- 
stant communication was kept up, with more or less success, till the 
2nd - ren when it finally ceased to speak, after having trans- 
mitte 


Messages. Words, Letters. . 
97 containing 1,102 containing 6,476 { > —~ 7 to Bow- 
269 » 2840 » ee 
366 3,042 20,219 Total. 


The receiving instruments prepared to work the cable were upon 
the principle of that of Professor Morse, which is now universally 
adopted wherever there is a telegraph. Its construction is most 
simple. The electricity transmitted acts upon an electro-magnet, 
which is drawn down, whilst a long armature connected to it rises 
against a piece of travelling paper, making it touch an ink roller 
above, every time a current of electricity arrives, so that a series of 
long or short dashes is recorded, according as the current of elec- 
tricity is kept up for a short or long period. The combination of 
dots and long strokes thus forms the alphabet. 
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Now, in the case of the Atlantic cable, the amount of electricity 
which arrived was much too weak to move this armature, and had 
it not been for Professor Thomson's marine galvanometer, in all 
probability no message whatever would have been deciphered. 
This instrument is as ingenious as it is simple, aud I will first ex- 
plain the construction of it, and then the manner of reading off the 
messages from it. 

Round a small brass tube is wound a quantity of the finest copper 
wire, and suspended in this tube by a silken thread is a little mirror, 
about the size of a sixpence, with a magnet at the back; upon this 
mirror a light is thrown from a lamp, which is reflected back by the 
mirror upon a scale, showing a little spot of light. The apparatus 
is so simple and sensitive that the slightest current of electricity is 
sufficient to act upon the magnet attached to the mirror, and cause 
it to move either to the right or left, according to the nature of the 
fluid, whether negative or positive. Of course it is necessary to 
use this instrument ina dark room. In the case of the Atlantic 
cable, when this instrument was used, a Morse instrument was 
fitted up on short circuit, that is, only working in the room, totally 
unconnected with the cable; and whenever thie clerk saw the spot of 
light move on tie scale, he immediately pressed down the Morse key 
and so made a mark; but, when the light vanished he took his hand 
off until it appeared again, so that he obtained by this means a 
series of dashes and blanks, according to the Morse alphabet, and 
that was the ingenious way that the messages were received aud 
deciphered through the Atlantic cable. 

On the Ist December, 1859, a Government committee was appointed 
by the Board of Trade, at a cost of some £20,000, to inquire into the 
cause of failure. ‘This committee, consisting of Captain Galton, 
Professor Wheatstone, Mr. W. Fairbairn, Mr. G. P. Bidder, and, on 
the part of the Atlantic Company, Messrs. E. Clark, Varley, Latimer 
Clark, and Saward, thoroughly sifted the whole subject, every 
person who could give any information being examined—and the 
result of their labours is to be found in a Blue Book of more than 
ordinary dimensions. ‘They state that “the failure of the enterprise 
was to be attributed to the original design of the cable having L 
faulty, owing to the absence of experimental data ; to the manufac- 
ture Sactn x been conducted without proper supervision, and to the 
cable not having been handled after facture with sufficient 
care. We desire, however, to observe that we are clearly of opinion 
that the failures of the existing submarine lines have been due to 
causes which might have been guarded against had adequate pre- 
liminary investigation been make into the question, and we are 
convinced that if regard be had to the principles we have enunciated 
in devising, manufacturing, laying, and maintaining submarine cables, 
this class of enterprise may prove as successful as it has hitherto 
been disastrous. 

Attempts to recover any lengths of the Atlantic cable failed, owing 
to the lapse of time before they were made. However, one or two 
interesting facts came to light; one, that off Newfoundland the cable 
had been lying upon rocks, and had been chafed very ‘much. 
Another and a very important discovery was also made, namely, 
that wherever the outside covering had been protected by a serving 
of yarn, the wires were perfectly preserved and quite bright, while 
on a continuation of the same piece a few inches further and un- 
covered, the wire had corroded down to the thickness of a needle, It 
was also observed that the cable had been lying on a bed of copper 
ore, as a coating of that metal had attached itself to the cable. 

With regard to the first of these discoveries, a fresh survey of 
the coast has been made by the United States Government, under 
the direction of Capt. Orlebor, and a more suitable locality has been 
decided upon for the next cable, that pointed out by Capt. Kell, in 
1859, in ‘l'rinity Bay, New Pelican Harbour, the bottom of which 
consists solely of soft mud. 

As to the second, it is now acknowledged by all connected with 
the science, that the outside wires should be protected from corrosion 
by hemp, and other substances. Messrs. Glass, Elliott, and Co., 
propose a covering like a specimen on the table. 

Since the Atlantic cable was made the Gutta Percha Oo. have 
greatly improved the manufacture of this important erticle, and Mr. 
Varley gives it as his opinion that the insulation of the wires as 
now manufactured is ten times better than that made in 1857. 

Great care is also now bestowed on testing and selecting the 
copper wire, as it is found that the quality of the copper exercises an 
important influence on the conducting power of the wire,—in some 
instances a difference of from 30 to 5U per cent. 

Another great improvement has been adopted by testing the 
gutta-percha covered wire under pressure according to the depth of 
water where it will have to be submerged. For instance, if a cable 
is to descend one mile into the sea, the pressure will be about 
2,500 lb, to the square inch. If two miles, 5,000 Ib., and so on up to 
10,000 Ib, to the square inch. The importance of this fact cannot 
be too strongly enforced, as any defect arising from air bubbles, or 
the er aperture like a pin’s point, would be immediately de- 
tected, 





(To be continued.) 
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INSTITUTION OF CIVIL ENGINEERS. 
February 3, 1863. 
Joun Hawksuaw, Esq., President, in the Chair. 


Tne paper read was ‘On the Woods used for Sleepers on the 
Madras Railway,” by Mr. Bryce McMaster, M. Inst. C.E. 

The native wood sleepers having hitherto been found for the 
most part to fail,—on the Madras railway between 30 and 40 per 
cent. requiring to be renewed annually,—the author undertook an 
investigation with a view of ascertaining the causes of this deteri- 
oration, and whether those causes could be overcome, so as to render 
available the vast resources of India. Thirteen hundred sleepers, 
of sixteen different woods, were submitted to careful examination 
and scrutiny twice, at an interval of twelve months. The sleepers 
were variously placed, both on embankments and in cuttings; in 
some cases they were entirely covered with ballast to a depth of 4in., 
while in others they were as much as possible uncovered, and com- 
pletely so from the rails to the ends, the ballast being only raised 2in. in 
the middle of the way, and sloped off so as to carry away the water 
under the rails. From these observations it appeared that only five 
woods—Chella Woonjay, Eloopay, Kurrab Murdah, Palay, and 
Karavalum, were sound at the end of two years, the other eleven 
not lasting even that time. Also, that when the sleepers were 
uncovered decay was less rapid than when they were buried in the 
ballast. The plan of leaving the sleepers partially uncovered had 
many advantages: it effected a saving in the ballast, allowed the 
defects to be more quickly detected, and kept the sleepers drier. It 
had been urged that the heat of the sun would split the sleepers, and 
cause the keys and trenails to shrink; but from experience the 
author was enabled to state that, while amongst the “ uncovered ” 
sleepers there was a larger proportion “ beginning to split ” or “ use- 
less from being split,” there was, on the other hand, amongst the 
“ covered” sleepers, a still larger proportion “ beginning to rot,” or 
“useless from being rotten.” It was also noticed, that of the sleepers 
“ beginning to rot,” 19 per cent. had commenced under one or both 
chairs. ‘This was due to the retention of moisture under them, and 
might be remedied, the author believed, by tarring the seats of the 
chairs. As regarded the trenails, where the sleepers were rotten the 
trenails were invariably found to be in the same state; while when 
the heads were exposed to the sun he never found them loosened 
by shrinking. Another objection was, that the road would be 
more liable to buckle and twist, but this was not found to be the 
case on the 40 miles of line, thus ballasted and opened for traffic, on 
the division under his charge. ‘I'renails made in India cost £2 10s. 
to £4 per thousand, and the woods generally used for the purpose 
were Vengay, Kurrah Murdah, Erool, Porasa or satinwood, and 
Trincomalee. The three woods first-named were also extensively 
employed for keys, which were considerably larger than usual ; but 
‘leak keys seem to be the best, and their cost did not exceed £6 
per thousand. From personal observation and inquiry the author 
thought the following woods would make really good sleepers, to 
le used plain:—-Teak, Saul, Sissoo, Pedowk, Kurrah Murdah, 
Aucha, Vengay, Chella Woonjay, Erool, Karavalum, Dud Eloopay, 
and Paulay. 

The sleepers which had failed on the Madras Railway might be 
divided into two classes—those which were originally of perishable 
woods, and were therefore unfit for the purpose, and those which, 
although of good woods, had been cut from young trees, and not 
been allowed to stand till old enough. The first arose from want 
of experience of the nature of Indian woods, the second to the 
absence of a proper system of working the jungles. The conditions 
under which the sleepers were supplied to the railway company, 
either through native contractors possessed of capital, or by purchase 
direct from the wood-cutters or others, having been found to fail, 
the author suggested that in future the company should send their 
own agents, with sufficient establishments, into the jungles to cut 
down the wood, that the wood-cutters should be furnished with 
proper appliances, and their operations be carefully superintended. 

his was done in one or two instances on the Madras Railway, 
with great success. In particular, from the Palghaut Jungles, Mr. Ross, 
one of the resident engineers, was able to furnish sleepers for 
nearly eight districts, while on other portions of the line the supply 
required for one district of 25 miles could only be obtained from a 
great variety of sources. Dut as the Indian jungles abounded in 
woods of too perishable a nature to allow of their being used plain, 
the author recommended that the sleepers should be creosoted on a 
much larger seale than had yet been attempted in that country, as 
those so preserved which had been sent from England answered 
admirably. ‘lhe process had not yet been fairly tried in India, as 
only Saul, Teak, Soondry, Sissoo, and other hard close-grained 
woods had been submitted to it; while the cheaper, more easily pro- 
cured, lighterand more opened grained woods had been neglected. 
English creosoted sleepers led, say, 100 miles by rail and 50 miles 
by road, cost 9s. 6d. each; while good native wood plain sleepers 
delivered at the works averaged 6s. each. If establishments and 
apparatus for creosoting were erected in convenient positions near 
to each extensive jungle, it was believed sleepers of common wood 
— be procured for 4s, 6d. each, and be creosoted for about Is. 
each. 

In proof that the resources of India were likely to be equal to the 
demand, reference was made to the report of the Conservator of 
Forests for the official year 1859-60 From this it appeared that 
from the Salem Jungle alone—one probably of twenty in the 
Madras Presidency—about 246,000 sleepers, orsufficient for 133 miles 
of railway, had been cut during that year. Of this number about 
62 per cent. could not be used plain, and were practically useless, 
owing tothe want of artificial means for preserving these of a perish- 
able nature. But as a supply from each jungle of 2,000 sleepers per 
month would provide for the construction of 500 miles of railway in 
that Presideney within the next five years, and for a renewal of 
33 per cent. of those already laid, it might be con.idently anticipated 
that the supply would not fail, if means were taken to make the 
naturally puahaiie sleepers last a reasonable time. 

In conclusion, the author recommended that a fair trial on a new 
footing be made with the native wood sleepers; that all woods now 
known, or hereafter found to be good, be used plain, and that others be 
avoided; that proper care be taken in the selection, felling, and 
seasoning of the timber; that the sleepers be tarred under the seats 
of the chairs, and that they be laid in dry ballast, raised slightly in 
the middle, and sloped off so as to throw the water under the rails. 





_‘Trarric Returns.—'The traflic receipts of railways ia the United 
Kingdom amounted for the week ending the 24th of January, on 
10,588 miles, to £485,456, and for the corresponding week of last 
year, on 10,193 miles, to £458,575, showing an increase of 395 miles, 
and of £26,581 in the receipts. ‘The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,268 miles, to 
£382,996; and for the corresponding week of 1862, on 7,008 miles, 
to £360,870, showing an increase of 260 miles, and of £22,126 in the 
receipts. ‘The increase on the Caledonian amounted to £411; on 
the Great Eastern to £1,306; on the Great Northern to £757; on 
the Great Southern and Western to £575; on the Great Western to 
£1,986 ; on the Lancashire and Yorkshire to £1,216 ; on the London 
and North-Western to £4,994; onthe London, Brighton, and South 
Coast to £1,121; on the London and South-Western to £2,699; on 
the Manchester, Sheflield, and Lincolushire to £757; on the Mid- 
land to £2,253; on the North British to £1,470; on the North- 
Eastern to £1,292; and on the South-Eastern to £1,289; total, 
£22,126. The goods and mineral traffic on those lines amounted to 
£220,543, and for the corresponding week of 1862 to £205,645, 
showing an increase of £14,898. The receipts for ssengers, 

, &e., amounted to £162,453, against £155,225, s 10Wing an 
increase of £7,228. The traflic receipts on 65 other lines amounted, 
on 3,320 miles, to £102,460, and for the corresponding week of last 
year, on 3,185 miles, to £97,705, showing an increase of 135 miles, 
and of £4,755 in the receipts. The total receipts of the past week 








show a decrease of £1,414, as compared with those of the precedin 
week, ending the 17th inst. aes ° ¥ . 


INSTITUTION OF MECHANICAL ENGINEERS. 


Tue sixteenth annual general meeting of the members of this 
Institution was held on Thursday, the 29th ult., at the house of the 
Institution, Newhall-street, Birmingham; Charles F. Beyer, Esq., 
Vice-President, in the chair. ; : 
The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the Council was then read, 
which showed the very satisfactory progress of the Institution 
during the past year, and its prosperous condition, with a consider- 
able increase in the number of members, referring also to the large 
and important special meeting held in London last summer during 
the period of the International Exhibition. The annual election of 
officers then took place, Robert Napier, Esq., being elected President 
of the Institution for the ensuring year; several new members were 
also elected. 
The first paper read was a “Description of the Apparatus used 
for Sinking Piers for iron railway bridges in India,” by Mr. Joseph 
F’. Strong, of Allahabad. The mode of sinking the piers described 
in the paper is an extension of the plan long in use among the 
natives in India for sinking wells and forming foundations for river 
forts and quay walls in the sandy ground, by building a well or 
cylinder of brickwork, and excavating the sand from the interior, so 
as to allow the cylinder to sink by its own weight until it has obtained 
the required hold in the ground, the sand being excavated by divers 
with a scoop called a “jham.” The extent to which this pian can 
be carried out is therefore determined by the limit to which the 
native divers can execute their work, each one remaining under 
water about a minute at a time without any diving apparatus. In 
the application of this plan to the foundation of railway bridges 
where a much greater depth and size of well are required, a scoop 
of larger size, and working entirely from above water, is employed. 
This is lowered inside the brick well, with its front cutting edge 
downwards, and is forced down into the sand by being lifted and 
dropped a few times with the weight of several men acting on a 
long pole inserted in a socket at the back end of the scoop. The 
scoop is then hauled up by means of a chain attached to an arm pro- 
jecting in front, which tilts the scoop, and draws it through the 
sand into a horizontal position; and the scoop, full of sand, 
is then drawn up out of the well by the windlass. The brick 
cylinders are built upon wrought iron kerbs at the bottom, and 
sink gradually by their own weight as the sand is excavated 
from their interior ; and successive lengths of brickwork are added 
above the water, until the required depth of about 43{t. in the 
ground is reached. ‘Ten cylinders are sunk together to form a 
single pier, being afterwards filled up solid inside with concrete and 
rubble stone and also between the cylinders above the ground level, 
so as to form one compact mass of masonry for the foundation of the 
pier. For the purpose of pitching the iron kerb in the first instance 
for building the brickwork upon, in places where the bed of the river 
is alway under water, an artificial island is temporarily formed on 
the proper site by throwing down sand bags in the river, and filling 
in sand on the upper side of them till the surface of the water is 
reached. This is the mode of sinking piers that has been carried 
out on the main line of the East Indian Railway, in the construction of 
the iron bridge over the river Jumna, at Allahabad, near its con- 
fluence with the Ganges. The bridge is composed of sixteen open- 
ings of 205ft. clear span each, crossed by wrought iron girders,,and 
the brick cylinders are sunk to the depth of 43it. in the sand before 
being filled in with the concrete. The river is only about 12ft. 
deep at low water, but rises 45ft. higher in flood time 

The next paper was “Ona Type-Composing and Distributing 
Machine,” by Mr. William H. Mitchel, of London, In the compos- 
ing machine the types are ranged in parallel reservoirs placed nearly 
vertical, from which they are conveyed to the setting-up wheel by 
means of a series of parallel endless bands, one to each type, and a 
diagonal collecting band, upon which the several types are de- 
livered successively by the parallel bands. The diagonal band 
is driven at a higher speed than the parallel bands; and _ this 
difference in speed of the bands neutralises the effect of the 
different distances at which the several type reservoirs are 
situated from the common point of discharge on to the setting up 
wheel, which would otherwise cause the type from a nearer reservoir 
to reach the wheel sooner than one from a more distant reservoir, 
although the latter had been the first started. The total time of 
travel of every type from the type reservoirs to the setting-up wheel 
is thus rendered the same, whatever be the distance over which 
the type has to be carried in the machine ; and the types are, couse- 
quently, set up in the exact succession in which they are played out 
from the type reservoirs. The selection of the types by the com- 
positor is performed by a row of finger keys, one key being appro- 
priated to each type; by the depression of any key one of the 
corresponding types is liberated from the bottom of the type 
reservoir containing that letter, and dropping on the travelling band 
beneath is conveyed by it to the setting-up wheel. The types fall 
into notches in the circumference of this wheel, which isa ratchet 
wheel like a circular saw revolving backwards; they are carried 
round by the wheel into a vertical position and set up one after 
another in a row, which is pushed forwards successively by the 
revolution of the setting-up wheel, advancing through : distance 
equal to the thickness of each type that is added; the whole 
row slides securely in a groove until the required length of type is 
set up, which is then removed by hand and justified and corrected in 
the ordinary manner. In the event of two types being accidentally 
played out simultaneously, so as to reach the setting-up wheel 
together, one of them is thrown out laterally, and falls clear of the 
wheel without injuring the machine or stopping its action. The 
machine is capable of composing at the rate of six letters pa second, 
but its speed is practically limited by the skill of the sperator ; 
one machine is capable of employing two compositors. In 





the distributing machine the separation and distribution of 
the different types is accomplished by means of nicks, 
one, two, or three in number, made in the edge of each 


type, the size and position of which are different in every type. 
The line of letters to be distributed is ranged in a long feeding 
groove and brought up against an inclined stop plate, which fits into 
the highest of the nicks in the foremost type; and the width of the 
nick being proportional to the thickness of the type, the advance of 
the line of letters is thereby determined according to tle thick- 
ness of the foremost letter, so that the back face of each 
letter is brought up exactly to the same line when it comes 
to the end of the feeding groove, and thus not more than me letter 
at a time can be cut off for distribution. The foremost letter is then 
cut off by a vibrating striker, and drops into one of the grooves in 
the circumference of the distributing wheel revolving horzontally 
beneath the striker. In this groove the type remains suspended, 
hanging on a projecting pin which catches the lowest of the nicks in 
its edge; and is carried round by the distributing wheel antil its 
foot encounters one of a series of inclined stops fixed at dif- 
ferent levels on the table of the machine, whereby the 
type is thrown off the suspending pin and drops into the receptacle 
appropriated to that particular letter. In the case of types having 
a second distributing nick, the first, or lowest, nick is cut 
nearer to the bottom of the type, so that while suspended at 
this first nick the foot of the type is kept high eneugh to 
clear all the stops in the first class of inclines, and the type 
is carried forward to a second, third, or fourth class of similar 
stepped inclines, according to the height of the lowet nick 
above the foot of the type, and being thrown off the sus- 
pending pin by a projection at the commencement of ts own 
particular class, it then descends as far as the second nick in ts edge, 
by which it is carried round still further on the suspending yin until 
its foot meets the individual stop belonging to it in the class, when the 
type finally drops off into its own receptacle. ‘The nicks in the types 
are readily cut with great accuracy by a kind of plane, whichcuts all 
the nicks simultaneously in a long row of type of th same 
letter. A stop action is provided, to stop the motion of tne dis- 
tributing machine by a self-acting arrangement, in the event 
of any type accidentally sticking in the grooves of tie dis- 





tributing wheel. The machine distributes in regular wort eight 





thousand letters per hour, and requires only the attention of a boy. 
The composing and distributing machines, which were shown in 
working order, are each constructed to take forty sorts or letters. in- 
cluding all the letters required in the general run of printing work of 
aregular description. The extra sorts, such as small capitals, italics, 
numerals, &c., are put in by hand in the composing machine, and 
are afterwards distributed also by hand, being rejected by the dis- 
tributing machine, since they do not contain the suspending nicks 
by which the distribution is effected in the machine. Several of the 
composing and distributing machines have been in use for some 
years, and are working successfully. 

The meeting then terminated. In the evening a number of the 
members and their friends dined together, in celebration of the 
sixteenth anniversary of the institution. 

THE INVENTORS’ INSTITUTE. 

Ar a meeting of the Council of the Institute, held on the 29th 
January, 1863, it was resolved that the following report be received, 
adopted, and printed, and that copies of the same be respectfully 
presented to her Majesty’s Commissioners for inquiring into the 
working of the laws relating to patents for inventions. 

To the Council of the Inventors’ Institute. 
My Lords and Gentlemen, ° 

As the Patent Law Committee of this Institute, appointed by you, 
“To obtain information respecting the patent laws, their practical 
operation and defects, and for the purpose of suggesting such 
alterations and improvements as may be found necessary,” we beg 
to report that we have carefully considered, clause by clause, the 
following Acts of Parliament, relating to letters patent for inven- 
tions, viz: 21 James I. cap. 3; 5 and 6 William IV. cap. 62; 5 and 
6 William IV. cap. 83; 2 and 3 Victoria, cap. 67; 7 and 8 Victoria, 
cap. 69; 15 and 16 Victoria, cap. 83 (the Patent Law Amendment 
Act of 1852); 16 Victoria, cap. 5; 16 and 17 Victoria, cap. 115; and 
22 Victoria, cap. 13. We have discussed the principles of the 
present system in their general bearings, and the alterations and 
improvements we would now recommend, for the most part, may be 
classified under the four following heads, 

I. The mode of granting patents. 
Il. The duration of patent rights. 

Ili. The cost of patents. 

IV. Legal procedure generally as regards patent right, and par- 
ticularly as regards infringements of patents—the question of 
scientific evidence, and the desirability of establishing a patent law 
tribunal or court for the trial of patent causes. 











I.—As 10 THE GRANTING OF PATENTS. 

Practical benefit, we believe, would result both to inventors and 
to the public from the establishment of an official scientific body of 
competent and experienced persons acting in conjunction with the 
Commissioners of Patents for Inventions, to investigate the question 
of novelty on all applications for patents, and whose duty should be 
to inform the applicants if their alleged inventions be new or old, 
leaving each applicant to determine for himself whether, at his own 
risk, he will take the patent out or not. 

But as regards the utility and importance of inventions, it might 
be productive of great injury to inventors to empower any body of 
men to consider either of these points. (Questions of utility and 
importance can be safely determined by time and actual trial only ; 
and it has been well observed, that “ what may appear simple and 
trifling in one age, often becomes a great invention in another.” 

Many important and valuable inventions would undoubtedly have 
been lost to the public had the efforts of inventors been arrested in 
their progress by the condemnatory, but erroneous, opinions by 
which the inventions were at first assailed—opinions for the most 
part pronounced by the very men esteemed the most competent to 
judge. Mankind are always slow to receive new truths, and the 
history of invention and discovery affords many notable instances of 
great and valuable inventions have been received, not merely by the 
ignorant, or the world generally, but by the iearned and the great 
men of science, with derision and mistrust. These views receive 
almost daily illustration; and facts, such as the incredulity and 
opposition which retarded the first introduction of gas-lighting, 
railways, and locomotives—Franklin’s discoveries with regard to 
electricity—Watt’s steam engine—the transmission of messages by 
means of electricity—the propulsion of vessels by steam, and a host 
of other inventions, conclusively demonstrate the dangerous 
fallibility of human judgment when endeavouring to estimate the 
true character or importance of things previously unknown or little 
understood. 

Weare of opinion, that no power to refuse applications for letters 
patent beyond what is now practically exercised, should be con- 
ceded or allowed. The power of refusal is entrusted to official in- 
vestigators in a few countries abroad, but our experience of its 
operation in those countries has been generally unsatisfactory, and 
we view the system with feelings of unequivocal mistrust. The 
system does not prevail, moreover, in France, Belgium, or in other 
nations whose policy respecting inventions is more advanced than 
that of our own country. 

Few inventions can be brought into general use in a less period 
than three or four years; indeed, some inventions are so far in ad- 
vance of the age, that a life-toil of labour is scarcely sufficient to 
secure, not merely their adoption, but even the recognition of the 
scientific truths they involve. In a majority of cases of this kind, 
official preliminary investigation, followed by any consequent stop- 
page of patents, would obviously be premature, sufficient time not 
having been allowed for the proper practical development of the 
invention, and adverse erroneous decisions in such cases would 
inflict, not only serious injury upon the public, but would occasion 
the ruin of many meritorious inventors, whose means had all been 
expended in bringing their inventions to perfection. 

We would further observe that, in considering the question of 
novelty, it frequently happens that the only points of difference 
between a subsequent and a prior invention are distinctions ex- 
tremely delicate and minute, which, though seemingly trifling and 
frivolous, yet constitute, in practice and effect, the all-important 
difference between failure and success. Numerous additional in- 
stances can readily be furnished, showing how highly dangerous 
and impolitic it would be to make an adverse decision, on the part 
of any preliminary investigators, the ground for refusing a grant of 
letters patent; but enough has been stated on the subject for the 
purposes of this report. We will further remark, however, that no 
immediate appeal would remove the difficulty in question, it being 
beyond doubt that no body of men, whether legal, scientific, or 
otherwise, are equal to the task of pronouncing authoritative and final 
judgment on the inutility or non-importance of all the new and 
multifarious inventions which are continually being produced by 
the ablest and most ingenious minds of a country sv eminent for 
its mechanics, eugineers, manufacturers, and men of science, as 
our own. 

Still, after mature consideration, we are inclined to believe that 
many advantages would arise from a well conducted preliminary 
lacing officially 
























investigation, if its direct effect were restricted to placi 

on record the opinious of the investigators, touching the novelty of 
allegec inventions. We, therefore, recommend that a full descrip- 
tion oi the invention should be submitted to the investigators, 





previous to the sealing of the patent, whereupon the inv 
should at once institute a search ; and if they arrive at the couclusion 
that the alleged invention, either altogether, or in part, is not new, 
their opinion, with suggestions for any rectification which may seem 
desirable, should be transmitted to the applicant. If, then, the 
applicant refuses to comply with the suggestions made, and, more- 
over, cannot satisfy the investigators that they have misapprelended 
the subject, for which opportunity shall be given him, the opinions 
of the investigators should, with the sanction of the law ofticer, be 
placed on record ; the applicant, however, having the right reserved 
to move at any future period for the cancelling of the record. An 
investigation so conducted would in practice occasion the withdrawal 
of applications for such patents as would not be sustainable at law ; 
for few inventors, on it being distinctly shown to them that their 
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inventions are not new, would be foolish enough to proceed further | 
in obtaining an obviously bad patent, and thus incur needless addi- 
tional expense. The public, also, would pay little heed to a patent 
with a condemnatory official record upon it; and supposing the | 
investigators had not distinctly erred in their judgment, any patent 
of that character, if brought into a court of law, would certainly 
bring disaster npon the patentee. On the other hand, the investi- 
gators, feeling that their decisions, even though adverse, were not | 
irremediable, would not be influenced by the doubts which must 
necessarily arise in their minds when endeavouring to arrive at | 
decisions upon new inventions. ‘he value, moreover, of those | 
tents whose novelty was undisputed would be greatly increased ; | 
capital would the more readily be embarked in developing inventions 
thus approved, and the inventor would be encouraged to prosecute 
his efforts with that energy and zeal which alone lead to success. 








II.— THe Duration or Patent Ricuts, 

We strongly recommend that the attention of the Legislature | 
should be called to the comparatively short time for which patents 
for inventions are granted, and to the injustice thereby occasioned 

o inventors. 

The writer of a book, however frivolous or useless the book may 
be, can obtain, at the expense of a few shillings, acopyright for forty- | 
two years certain ; and, regarding all intellectual rights as equal, why | 
should the man who stamps his thoughts upon matter be less liberally | 
dealt with than the owner of a copyright ? 

A fourteen years’ patent right is surely a somewhat niggardly en- | 
couragement to inventors, since, during so shorta period, few inventors 
are enabled to obtain anything like fair remuneration for the labour 
and skillrequired for practically developing and perfecting new inven- 
tions. A large outlay of capital, moreover, is usually necessary to 
bring an invention into general public use, but such an outlay is 
seldom justifiable, seeing that at the expiration of so short a time 
any person can step in and reap the benefit of whatever demand the 
expenditure of capital may have created. Hence, the labours of the 
poorer class of inventors are often fruitless, and many inventions, 
which otherwise would have been productive of much good, are 
never brought before the public. We are aware that some inven- 
tions come into general use more speedily than others, but, even in 
such cases, the term of patent right should not be less than twenty- 
one years. 

We submit that the following resolutions, with reference to the 
granting of patents and the duration of patent rights, should be 
carried into practical effect :— 

“1, That it is desirable to recommend the official appointment of 
a board of investigators, before whom all applications for letiers 
patent shall be presented for consideration. ri - 

“2, That no report or opinion of the proposed official investigators 
shall prevent any applicant from obtaining a patent when such ap- 
plicant, nevertheless, persists in applying for the same. 

“3. That the official investigation shall take place under the 
control of her Majesty’s law officer, not on application for provi- 
sional protection, but after notice to proceed. 

“4, That all patents should be granted for a term of not less than 
twenty-one years. 

“5, That no description of an invention shall be deemed a publica- 
tion unless such description be found in a place fairly accessible to 














the public, or unless such description be written or printed in the 
English language. 

“6. That the application for a patent must be made as now by the 
actual inventor, if alive, or by a person duly authorised by him in 
writing ; but if the inventor be dead, the application may be made 
by his executors or administrators, by a person duly authorised by 
hem. 

“7, That an inventor shall be permitted, on due notice being given 
before the expiration of six months’ provisional protection, to have 
his provisional specification returned to him, and it shall not be 
published. 

“8, That it is very desirable that all grants of disclaimers and 


THE 
memoranda of alteration should be subject to such regulations as 
will secure greater consistency of practice. 

“9. That with regard to the confirmation of letters patent, such 
an amendment should be enacted that the inventor or introducer of 
an invention may more readily, and with greater certainty, have his 
patent confirmed, notwithstanding a limited prior use. 

“10. That there should be an amendment of the power of extend 
ing the term of letters patent. 

“11. That it would be desirable, that any person dissatisfied, 
either with the allowance or refusal as to any disclaimer or 
memoranda of alteration, should be permitted to appeal to the Lord 
Chancellor or Privy Council. 

“12. That sa much of clauses 12 and 13 of the Patent Law 
Amendment Act of 1852 as refers to the investigation of rival claims 
should be expunged, and that in lieu thereof the notice should be 
given to the board of examiners prior to their investigation, who 
shall report to the law officer referred to in clause 13. 

“13, That a patent should embrace all her Majesty’s dominions, 
and such arrangements as would obtain the concurrence of the 
respective Colonial Governments would be most important. 

“14. That it is desirable that clause 19 of the Patent Law Amend- 
ment Act of 1852 should be expunged. 

“15, That an acknowledgment or receipt should be given by the 
Patent Office officials immediately on the recording of documents, or 
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| on the payment of fees.” 


11].—As To tHe Cost or Parents. 

We submit that the cost of patents should not exceed what is 
absolutely necessary to defray office expenses. 

The high cost of patents renders it quite hopeless for most persons 
with limited means to seek protection for their inventions, and 
numerous useful and valuable ideas are, consequently, lost to the 
public. Many inventors, knowing that they cannot afford the 
charges exacted, and seeing no fair prospect of being able to pay for 
a patent, will not allow themselves to be led into a new inquiry, and 
are thus deterred from carrying on the experiments necessary to 
practically and beneticially develope their new ideas. Periected’ in- 
ventions also of great value, which, if publicly made known, would 
give employment to a great number of hands, are notoriously kept 
secret, and withheld from public use, owing to the expense of taking 


| out patents ; such inventions are all doubly lost, since, if known to 


the public, they would become the subject of researches which might 
lead to other very important and beneficial results. 

The high cost of patents, moreover, frequently obliges inventors 
of limited means, when seeking the assistance of capital, to enter 
into disadvantageous arrangements, and thus many hardships and 
great injustice are occasioned. We may here observe, also, that the 
third and seventh year’s payments of £50 and £100 fall very heavy 
on many deserving inventors, who, from sheer inability to pay, are 
compelled to relinquish valuable patents when just on the eve of 
realising their hopes of advantage. 

Even with regard to the so-called “frivolous” and “useless” 
inventions, the present prohibitory charges are most impolitic and 
injurious in their effects. A “frivolous” invention, so-called, may 
nevertheless, from the extent of the demand, give employment to 
many idle hands, it may require for its construction many taxable 
materials, and form an article of export, so as to become profitable 
to the community; whilst a “useless” invention, so-called, 
will not unfrequently indicate to other inventors, who may 
succeed better, a want to be supplied, and so lead to the speedy ac- 
complishment of whatis desired. An invention, however useless it 
may seem, may be suggestive of and give rise to other inventions of 
undoubted practical utility ; and itoften happens that the first inven- 
tor, though stumbling at every step, and himself unable to achieve 
success, yet opens up a broad path for other inventors who com- 
after him. 

The following abstract of receipts and disbursements has been 
prepared by a member of this committee from the official reports 
extending from October, 1852, to December, 1861, published by 
the Commissioners of Patents for Inventions :— 


RECEIPTS AND EXPENDITURE OF PATENT-OFFICE, 9} YEARS, OCT., 1852, TO DEC., 1861. 





1852-8. | 1854. | 1855. 
ReceEIPts, —_ 


1856. 1857. 1858. 1859. | 160. | 1861. | Totals. 






















gat £ 
Stamps in lieu of Fees ., .. | 72,911 3 | 91,116 | 83,887 95,122 | 
| Sale of Specifications... .. .. - 1,361 | 1,463 1,682 
72,911 92,477 | $5,350 96,804 













| EXPENDITURE. 


| Compensation Fund .. .. 
| Stationery .. .. «2 +. 
|} Rent .. «1 «+ 08 oe 
| Printing and Lithography .. 


| Law Officers’ Fees .. .. «. 19,082 
| Law Officers’ Clerks .. .. « 2,634 
| Patent-office, Salaries, &e.  . 3,757 
Current and Incidentals .. . 3,987 
° 4,663 
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47,597 | 63,502 | 51,740 





Paid to Revenue Account ee 9 ” 35,100 


In the foregoing abstract the odd sbillings and pence have been 


omitted for convenience, and the amount is added in one sum in the 
following statement :— 





PONE DOTTIE... cocccssvorcesesavencevensversccenentene sevens £772,778 
SAITORIUE, .. savnsrssccceerenespiersenvens. Sea Geee 
Add for difference of shillings and) 502,941 
PENCE......006 sovceccocccsvesccsceseccces J 
269,837 


Deduct revenue fees ...cccoscccccrscccssessesee 198,815 





Surplus............ eosvocnosonsoscossenooneosonse £131,022 

It appears, therefore, that after defraying all expenses from 
October, 1852, to December, 1861, there remained a balance of 
£269,837, of which sum, however, £138,815 was paid as revenue 
fees into the governmental taxation account, leaving still unap- 
sropriated a surplus of £131,022. But why a sum of £138,815, 
evied from inventors in the obtaining of their patents for new 
inventions, should have been paid into the governmental taxation 
account, would seem to require explanation, there being no principle 
of equity or even of sound public policy on which so objectionable 
a tax can be defended. 

As regards the still unappropriated surplus of £131,022, which 
will probably be increased, by the year 1862, to £170,000, we submit 
that in common fairness this and any future surplus should be 
directly applied to some purpose in connection with the encourage- 
ment of inventors and the advancement of practical science. 

It also appears, from the foregoing abstract, that whilst the annual 


receipts from inventors now exceed £100,000, the actual expenses of | 


the Government Patent Office fall below £47,000 per annum, whence 


it is obvious that a great reduction in the cost of patents can be | 


made without injury even to existing interests. 


In the epportionment of the proposed reduced charge, we recom- | 


mend that the charge for Provisional Protection should be made as 
small as possible. This unquestionably would be a great boon to 
the poorer class of inventors, who then could secure their inventions, 
and would thereby be enabled to treat with capitalists on more equal 
terms than at present for the means of bringing their inventions into 
public use. 
With reference to the cost of patents, we would further observe 
t the question, affecting as it does the whole progress of inven- 
ion in this country, is one of the most serious importance, and re- 
quires a thorough and liberal revision on the part of the Legislature. 
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65,760 | 77,747 | 61,805 | 44,394 43,828 | 
16,685 | 15,275 ; 15,350 | 17,725 20,195 | 38,815 











Practical and scientific men, conversant with the state of manu- 
factures abroad, are generally agreed that it is only by dint of great 
exertion, under the most favourable circumstances, that the supre- 
macy of this country in the manufacturing and chemical arts can be 
maintained. ‘The comparative cheapness of food abroad, the light- 
ness of taxation, and the liberal encouragement afforded to science and 
its cultivators by foreign Governments, all materially contribute to 
counterbalance the natural advantages we possess; but the chief 
causes which check invention in this country, impede the progress 
of the industrial arts, and give the vantage to our foreign competi- 
tors, are the high cost of obtaining patents for inventions and the 
very doubtful protection which our laws extend to them when 
obtained ; and we would urge upon our Government the paramount 
necessity which now exists for a greater and more liberal encourage- 
ment to invention than has hitherto been practised. We do so in the 
confident belief that, were the difficulties we have adverted to re- 
moved, it might reasonably be hoped that every new idea and every 
effort of invention and discovery would then be brought before the 
public and elaborated for the use of man, 

The following are the resolutions we have passed with reference 
to the cost of patents :— 

“16. That it is not politic or right to subject inventors to any 
other expenses than such as are absolutely necessary to defray the 
official expenses incurred in securing to them the protection of their 
inventions. 

“17. That it is only reasonable and just that the existing surplus 
of funds, levied from the inventors since 1851, be directly.applied to 
| some public purpose, in connection with the encouragement of in- 
ventors and the progress of practical science. 

“18, That from the experience obtained by the operation of the 
| new patent law, during the last ten years, it is manifest that the 
| present charges for patents are very much too high, and we con- 
| sider that the total expense attending the obtaining letters patent 
should not exceed £25. That this sum should be divided into five 
sums, of 50s. each, and a sum of £12 10s.—the five sums of 
50s. to be payable in licuof the present five £5 payments, and the sum 
of £12 10s. to be made payable at the end of the fifth year, or in such 
other manner as the Commissioners of Patents may deem advisable; 
but the committee recommend that the first payment should be 
made a3 small as possible. 

“19. That all further payments on existing patents should be 
reduced to this proposed scale. 

“20. That as soon as the time at which the sums should be paid, 





be 
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and the final specification deposited has arrived, the patentee, if he 
has not complied with either of these formalities, shall, within 
twenty-four hours, be served, by one of the clerks of the Patent- 
cffice, with a notice in writing, or forwarded through the post-office 
at the address mentioned by the patentee in his petition or declara- 
tion, stating that the time for the accomplishment of the formality 
in question has elapsed, and that, if within twenty-eight days from 
the date of the said notice in writing, he has omitted or otherwise 
failed to comply with the formality in question, his application shall 
be null and void, or his patent, if he has one, cancelled ; whereupon, 
if within the twenty-eight days, the patentee, or any person acting 
for him, fulfil the stipulations of the Act, and pay to the said clerk 
an extra fee of 20s., it shall be lawful for the clerk of patents to 
comply with and fulfil the formalities as if the application had been 
made at the proper time.” e 





IV. Lecan PRocepure GENERALLY AS REGARDS Parent Riaut, AND 
PARTICULARLY AS REGARDS INFRINGEMENTS OF PaTeNnts—THE QuUES- 
riON OF Screntiric Evipence anp tHE Desirasrirry or Esra- 
BLISHING A Patent LAw TrisunaL on Court ror tHe TRIAL OF 
Parent CAUSES. 

We are still engaged in considering these very important points, 
and in obtaining information thereon. A second report will be 
issued in the course of a few weeks, in which all our views and 
resolutions on the points in question will be fully set forth. 

The following resolutions have been already arrived at :— 

“21. That in clause 35 of the Patent Law Amendment Act of 
1852, after the words ‘the assignment of any letters pacent, or of any 
share or interest therein, any license under letters patent,’ the 
following words be inserted, * provided the instrumen! bears under 
the signature of the patentee the words to be duly registered.’ 

“22. That the following words be added at the end 0! clause 35 of 
the Patent Law Amendment Act, 1852, ‘ provided always, that the 
parties to any assignment or license shall be estopped from impeach- 
ing or impugning the validity of such patent so assigned or licensed.” 

“25. That when any objection to the validity of any patent which 
is, or has been, before a court of law can be removed by tie entry of 
a disclaimer or memorandum of alteration, such court may order the 
entry of a disclaimer or memorandum of alteration.” 





We cannot conclude this report without expressing our thanks to 
Admiral Sir Edward Belcher, Mr Robert Richardson, Mr. J. J. 
Aston, Dr. Normandy, Mr. Richard Roberts, Mr. Hume Williams, 
Dr. Collyer, Mr. Campin, Mr. Fuller, Mr. Jennings and Mr. Varley, 
for their unceasing labours as members of this committee, aud for 
the assistance which their great experience has afforded us while 
considering the very difficult questions which it has been our 
pleasure to discuss. 


NEW GUN METAL 


Tue following letter has appeared in the Times:—“ On the 12th 
of December, 1862, 1 gave a short account of this alloy and of the 
mode of making it. It isthe invention of Baron de Rosthorn, of 
Vienna, from whom I] have just received further information con- 
cerning it, which, as it may interest many of your readers, 1 have 
pleasure in communicating to you. Of late the attention of the 
whole world has been directed to the construction of guns, and 
results, as we all know, have been obtained from modern artillery 
which only a few years ago would have been considered impractic- 
able. Guns have hitherto been made either of wrought iron, cast 
iron, gun-metal, or steel, the last having been only recently intro- 
duced. Wrought iron was very early employed, and afterwards 
abandoned ; but it has again been brought: into use by Mr. Clay, 
who forged the great Horsfall gun, and by Sir William Armstrong. 
Mr. Whitworth has applied with success a variety of iron interme- 
diate between wrought iron and common steel, now known as 
‘homogeneous metal ;’ it is not a recent invention, as was proved 
in the Times of August 13, 1862. This metal has undergone the 
process of complete fusion, and is therefore free from the slag which 
is always disseminated to a greater or less extent through wrought 
iron, causing unsoundness of weld, however carefully it may have 
been worked. The manufacture of iron throughout the world is 
destined before long to undergo radical changes, which, indeed, 
may be said to have actually commenced. The days of wrought 
iron are probably numbered, and this metal will be superseded by 
steel of one kind or other, at least in great measure. It has just 
been ascertained by satisfactory trial, on part of a railway subject 
to heavy and constant traflic, that steel rails are not only greatly 
superior to ordinary iron rails, but that in the long run they are 
also considerably cheaper, although their prime cost may have much 
exceeded that of iron rails. Gun-metal or bronze is copper alloyed 
with about 10 per cent. of tin; and guns formed of it are usually, 
but erroneously, termed brass, instead of bronze guns. 

“ The alloy now proposed to be employed, partially or wholly,as a 
material for guns is designated sterro-metal, from the Greek word 
signifying ‘firm.’ It consists of copper and spelter, with small 
proportions of iron and tin, and to these latter its peculiar properties 
are attributed. It has a brass yellow colour, is close in in, isf 





ain, is free 
from porosity, and has considerable hardness, whereby it is well 
adapted for beariug-metal, or other purposes where resistance to 
friction is needed. It is susceptible of a fine polish. For this 
reason, and on account of its compact structure, it is stated to be 
now exclusively used by Vienna engineers for the pumps of hy- 
draulic presses. ‘The mechanical properties of the alloy have been 
carefully examined at the Polytechnic Institution, Vienna, in the 
presence of competent observers, and I have now before me a duly 
attested copy of the tabulated results of not fewer than thirty experi 
ments, from which I select the following. The tensile strength, 
i.e., the weight required to break a bar of the metal having a trans- 
verse sectional area of one square inch, is estimated in English 
tons :—Sterro-metal, after simple fusion, 27 tons, tensile strength; 
ditto after forging red-hot, 34 tons; ditto, drawn cold, 38 tons; 
gun-metal, after simple fusion, 18 tons. The same copper, from 
Boston, United States, was used in making both the sterro-metal, 
and the gun-metal, and for the latter the best English tin was 
employed. Both alloys were cast under precisely similar conditions, 
and run into the same mould. Similar trials were made at the 
Arsenal, Vienna, and the results are as follow:—Sterro-metal, 
after simple fusion, 28 tons, tensile strength; ditto after forging 
red-hot, 32 tons; ditto, drawn cold and reduced from 100 to 77 of 
transverse sectiontal area, 37 tons. 

The specimens of metal operated on in the preceding experiments 
were analysed at the Austrian Mint. ‘The results are as under:— 
Polytechnic Metal. Arsenal Metal 











Copper _ so 55°04 
Spelter ‘ ee ++ oe 4236 
lron 8 ee oe ee 177 
Tin os ee oe o 0 
100-00 96 


Experience has shown that the proportion of spelter may vary 
from 38 to 42 per cent. without materially affecting the quality of 
the alloy. ‘The difference in the amount of tin in these analyses 
is considerable, and greater than I should have expected. 

“ The specific gravity of the forged metal is 8°37, and that of the 
same metal drawn cold into wire 8°40. ‘The hardness of the cast 
metal it stated somewhat to exceed that of ordinary gun-metal, and 
to increase by forging. The great tensile strength of sterro-metal 
as compared with gun-metal is remarkable. Mr. Anderson gives 
only 17 tons as the average tensile strength of the best specimens of 
gun-metal tested at the Arsenal, Woolwich. Aluminium bronze, 
composed of nine parts by weight of copper and one of aluminium, 
was found by the same careful and trustworthy observer to have a 
tensile strength of about 43 tons; but two other specimens, which 
were not quite sound, had only a mean tensile strength of about 22} 
tons. Mr. Anderson gives about 26 tons as the average tenacity of 
wrought iron in bar, such as is employed at Woolwich in the manu- 
facture of the Armstrong gun, and about 35 tons as the average 





tenacity of the strongest kinds of steel which have withstood the 
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Woolwich proof rounds. There are, however, kinds of steel very 
much stronger, but they have failed to resist these proofs. 

“ But sterro-metal possesses another quality, which, in reference to 
its application for guns, is regarded as more important than its high 


ensure the propeller turning freely on its comegune joint, it is re- | rior target, as made by the Thames Company, withstood at Shoe- 


quisite that the centres of the pintles of the rudder and of the com- 
pound joint should beso arranged as to lie in the same vertical plane, 
as indicated by the dotted line, Fig. 1. It willbe seen that the weight of 
the propeller and the strain to which it will be subjected is sustained 





tenacity,—namely, great elasticity. Itis not per g 
until stretched beyond 1-600th of its length ; but within that limit it 
is perfectly elastic, and recovers its original form after the stretching 
force is withdrawn. Gun-metal is permanently elongated when 
stretched beyond 1-1590th of its length, and wrought iron beyond 
about 1-1500th of its length. It is computed that a tube, of which 
the radius of the bore is 4719 centimetres (about 1jin.), and the 
external radius 11524 centimetres (about 44in.), will, if made of 
metal having for its limit of elasticity 1 in 1,500, resist a pressure 
equal to 267 atmospheres, and that a similar tube of forged sterro- 
auctal will resist a pressure equal to 763 atmospheres. 

“The inventor proposes that in heavy ordnance the interior should 
consist of a tube of sterro-metal, and that over this wrought or cast 
iron should be shrunk from the breech to beyond the trunnions. 
Sterro-metal, it should be stated, is from 35 to 40 per cent. cheaper 
than gun-metal. Tield guns from 4 to 12-pounders have been made 
of single pieces of metal worked by the action of an hydraulic press, 
whereby expeasive forging is avoided ; but reliable experiments 
have demonstrated that the metal thus treated has precisely the 
same properties and the same tensile strength as bars of it drawn out 
under the steam hammer. 

“Nothing suort of repeated and searching trials with gunpowder 
on the large scale will suffice to establish the suitableness of sterro- 
inetal for ordaance. It remains to be seen whether the tremendous 
concussions occasioned by firing will not seriously injure this new 
alloy, and wether the surface of a metal containing so large a pro- 
portion of syelter will not be sensibly corroded. Should, however, 
experience decide in favour of this alloy, we shall bave another 
striking exemple of the influence of a small amount of one metal in 
greatly modifying the properties of a large mass of another metal or 
metallic alloy. Mr. Anderson states, ‘So far as my present experi- 
ence goes, We are still in want of the proper, the perfect material for 
the interior of the bores of large guns;’ and no man is more com- 
petent than Mr. Anderson to express an opinion on this important 
subject. Much has been done in the investigation of alloys, but 
there car be no doubt much more remains io be discovered in this 
directiov. There are few fields in metallurgy which promise a richer 
harvest than that of alloys.” 








CURTIS’ SCREW PROPELLER. 


‘Tur object of this invention, by William J. Curtis, of Tuffnell- 
park-road, Holloway, is to render the propelling screw of steam 
ships available in combination with the rudder, or even without a 
rudder, for steering such vessels. Hitherto the difficulty of carry- 
ing out this object has been insuperable, from the necessity of pro- 
viding such a connection between the propeller and its driving shaft 
as would resist the great strain to which it must be exposed. It is 
proposed to mount the propeller on the extremity a & driving 


shalt, in such a manner that it will be free to move with the rudder 
without its pow 


er of rotation being in any way interfered with. 








FIG .4 
! 
uuu r “Ww di we 
Fig. 1 shows in sectional elevation a Griffiths’ propelle* mounted 
according to the invention, whereby at the will of the steersman it 
may be placed and temporarily retained at an angle to the course of 


the ship, and thus by its propelling power cause the ship to swing 
round to any given point of the compass; Fig. 2 is a front elevation 
of the propeller, the proveller shaft being in section; Fig. 3 is a sec- 
tional plan view, taken 1. the line 1, 2, of Fig. 1; and Fig 4 isa 
sectional plan view taten in ihe line 3, 4, of Fig. 1. 
The propeller is formed wich a hollow boss A to receive a com- 
we joint coupling, whic: conn °cts the boss with the driving shaft 
3 of the screw propeller. \’n the outer or coupling end of this 
shaft B is forged a block B',\vhicl is bored to receive a short hori- 
zontal cross shaft B®. Vheencs of this cross shaft form trunnions, 
which enter sockets made to 1ecei 'e them in a strong wrought 
iron or other metal ring C. ‘Lbis ‘ing is inserted in the hollow 
propeller boss A, and it is reta.ued in position therein by means 
of the stem D of the propeller blades E. Holes are bored in 
the ring at right angles to the tru »nion sockets to receive the 
stem D, The propeller blades a.e made with a broad flange, in 
order to bear against and bed upon a flat surface formed on the hol- 
low boss. A coarse screw is cut on an enlargement of the propeller 
stems, and the boss is suitably tapped to receive the screws. When, 
therefore, the blades are brought into position, their stems effectually 
secure the boss to the propeller shaft, leaving, however, the propeller 
free to turn, as on a hinge joint. Projecting rearwards from. the 
boss A is a trunnion A', which has its bearing in a swing frame F. 
This frame, when constructed as shown, and covered wi plates of 
iron, forms a rudder for assisting in the steering of the ship. To 





entirely by the driving shaft, the trunnion projecting from the rear 
of the boss acting simply asa guiding arm for changing the Page 
of the propeller with respect to the line of progress of the ship. 
From the above description it will be understood that when the 
rudder is moved by the steersman the — will swing round 
with it without its ro motion being affected by the change of 
position, and that by acting at an angle to the propeller shaft it will 
materially expedite the operation of steering. If it should be thought 
unnecessary to employ a rudder in conjunction with the propeller 
thus mounted, the bearing for receiving the trunnion of the boss 
may be carried by a pendant arm or swinging frame attached like 
the rudder to the stern post. 





THE MINOTAUR IRON FRIGATE. 
From the Times. 


Tue hasty vaunts at the success of his own iron clads, and 
characteristic sneers at English efforts of the same kind, had hardly 
passed the lips of the Federal Secretary Welles, when the Monitor, 
getting into a seaway, went down with all hands on board. The 
result might have shocked but it could not have surprised the 
Federals, who are excellent judges of what fine sea going models 
should be, and who knew even better than ourselves that the Moni- 
tor had not a single point to recommend her either for emulation 
abroad or reproduction at home. The secret of her popularity lay 
entirely in the fact that out of a very large and most costly fleet she 
was the only vessel that had distinguished herself against the enemy; 
hence her notorious defects were never canvassed, and she was taken 
by universal consent to be the type and model of an iron clad, 
though she neither steamed nor steered well, carried only two guns, 
and, above all, was believed to be as unseaworthy as she has since 

roved. Yet it is not too much to say that, when this vessel gained 
oe first and only success, theJAmerican journals lauded their own 
surpassing ingenuity and threatened helpless England as if iron 
ships were peculiar to the Americans alone, and as if England had 
not already sent to sea, in the Warrior, the finest, fastest, and 
strongest vessel of this class the world had yet seen, before a rivet 
was driven in the Monitor’s hull. Already this rage for vessels of 
the Monitor class has acted most prejudicially on the infant iron 
navy of the Federal States. Of the three types which they then 
hastily adopted, the representative of one, the Galena, has proved 
an utter failure, the Monitor has gone down in the first broken water 
she met with, and the Ironsides, the type of the third class, has not 
yet been tested, and after the experience gained by the Monitor is never 
ikely to be tested, in deep water. In the meantime we have gone 
on slowly rectifying what was wrong, and enlarging upon plans 
which we had ourselves proved to be right, until we are gathering 
round us an iron fleet admitted now even in America to be perfect 
models of what such ships should be. We have stepped cautiously 
from vessels like the Secksunne and Defence to vessels like the 
Valiant, from the Valiant to such frigates as the Warrior and Black 
Prince, and now again from these to the improved Warriors, 7,000 
ton ships of the Minotaur, Northumberland, and Agincourt class. 

Our readers who are curious to judge for themselves of these 
noble frigates should pay a visit to the works of the Thames Iron 
Company at Blackwall, where they will find one of the most forward 
of them, the Minotaur, far advanced towards completion, and where 
they will have the additional advantage of comparing her size, 
strength, and —— with the iron frigates which are being 
built for the Russian, ‘Turkish, and Spanish Gover ts by the 
same company. A single comparative glance at the different hulls 
will show how immeasurably the English Government keeps ahead 
of its imitators in the construction of these ships. The rapidity 
with which the young science of armour ship building has advanced 
is, perhaps, best shown by the statement that even the Warrior 
model, only a year ago considered perfect, is now found to be 
capable of important improvements, both as regards her hull, her 
rig, and her armour. The Warrior and Black Prince are only armour 
coated over 220ft. of their broadsides. The stem and stern are not 
protected, they have no incans of using water ballast to keep them 
down in the water as the coals are consumed, their rig is the old- 
fashioned three wooden masts, they have not sufficient displacement 
to enable them to carry armour throughout, and what they have 
got is only 4$in. thick. In the new vessels, of which the Minotaur 
is a splendid specimen, every one of these defects is remedied. The 
length of the Warrior between the perpendiculars is 38vft.; that of 
the Minotaur and her sisters is 400ft. he breadth of the Warrior 
is 58ft.; that of the Minotaur is 59ft. 3}in., and her tonnage is 
6,900, against 6,000 of the Warrior. It is exactly this extra 900 
tons which the Warrior wanted to enable her to carry armour from 
stem to stern, The floor of the Minotaur also is considerably flatter, 
which gives her an increased displacement of 1,043 tons, and this 
improvement, which gives a slight additional stowage for coals, also, 
of course, increases the bulk that has to be driven through the waves 
and necessitates an increase of horse-power from 1,250, the power 
of the Warrior, to 1,350 in the new ships. 

Another most important improvement is in the arrangements for 
adding water ballast. Fora certain space ov each side of the inner 
keelson, both in the Warrior and Minotaur, the bottoms of the ships 
are double, and the space between the skins which is not used in 
the Warrior has in the Minotaur been utilised for the purpose of 
water ballasting. By this means, and by the subdivisions caused by 
the numerous vertical webs which pass between the main longitu- 
dinal and cross girders between the skins, any part of the Minotaur 
can be ballasted with water independently of the other. Thus she 
can at will be “trimmed” with a “list” to port or to starboard, 
trimmed down by the head or stern, or, in case of being lightened 
by the expenditure of all her fuel, be brought down in an hour to 
her proper load water line, so as to keep her armour always at the 
required depth of 5ft. below the surface. The height of the port- 
sills from the sea is the same as in the Warrior, 9ft. 6in., or 3ft. 8in. 
higher than the portsills of the French vessels of the La Gloire class. 
In the Minotaur the stern will be strengthened by dispensing with 
the screw well, and not having the screws to lift, while the bows 
will be altered from the taper lines and concealed beak of the War- 
rior to a receding and rather round shaped bow above water, with a 
slight swan breast projection beneath, to strike her adversary below 
the water line, if ever she should be used as a ram, which is far from 
likely. She is to be pierced for 23 guns on each side on the main 
deck, with two immense pieces of ordnance pointing forward through 
a shield we shall presently explain. The broadside ports are to be 
as narrow as those of the Warrior, and there are to be 12 guns on 
deck, 60 in all, instead of the Warrior's 42, and lastly each vessel of 
the new class is to have five iron masts in place of three wooden 
ones, 

Thus, then, as far as our comparison of the Warrior with the 
Minotaur has gone, we find that in the latter new class of ironsides 
we get larger ships of improved rig and proportions, with greater 
power and not less speed, with a heavier armament and, above all, 
a stronger and more complete covering of armour. It is especially 
in this latter all important point that the greatest changes are made 
in the Minotaur class. The armour of the Warrior is 4}in. thick 
with a teak backing of double beams laid transversely to a thickness 
of 18in. over the inner skin. This tremendous covering, though, as 
we know, only over part of the broadside, weighs 950 tons of iron 
and 350 tons of teak—1,300 tons in all. The thickness of the Mino- 
taur’s armour is to be 5}in., and she is to be coated with it from end 
to end, and, in consideration of the extra inch of iron, her teak 
backing is to be reduced to 9in., instead of 18. Yet, even with this 
reduction, she will require 400 tons of teak and 1,860 tons cf solid 
iron armour—a tremendous mass of dead weight when we remem- 
ber that this is exclusive of ri Z Stores, coals, guns, or ines. 
It is not too much to say that the —* of reducing the tukend 
increasing the iron has yet to be tested. The first celebrated War- 











buryness everything that either round shot or Armstrongs, 68's or 
200-pounders, could do against it, and the opinion was strong at the 
time that much of this enormous power of resistance was due to the 
thickness of the teak backing, which so deadened the concussion as to 
save the rivet heads and plate bolts at the back. It cannot be urged 
that the thickness of the iron has been increased because Whitworth sent 
his shotand shell through the 4tin. plates, as he has since through plates 
of 5}in., and is, it is said, quite prepared to do through 6}in. or even 
Zin. of solid metal. At any rate, whether right or wrong, it has 
been decided that the new frigates are to have increased thickness 
of iron and the diminished thickness of teak, and, judging from the 
care with which every step in the construction of these vessels has 
been considered, it is only fair to suppose that this change, too, is an 
improvement till the contrary has been clearly proved. 

For a length of about 30ft. back from the bows no armour is used, 
but in its stead a massive 5}in. semicircular *iron shield extends 
across this end of the vessel, and is continued down tothe level of the 
main deck. It is at port-holes in this shield, both on the main and 
upper decks, that two of the heaviest guns used in the service are to 
be placed, the men working which will be completely protected 
There is to be a rifle tower on the upper deck, as in the Warrior, in 
case of any attempt at boarding. The alteration in the rig of the 
new ships, which the Admiralty would have acted wisely in conceding 
to the other iron frigates, is a great improvement, and one expected 
long ago from its obvious utility. It was nothing short of ridiculous 
that because a line-of-battle ship, 200ft. long, only required three 
masts, therefore a vessel of 400 should have no more. The Admi- 
ralty, however, clung fondly and obstinately to the traditional three 
spars, and it was not till the Warrior went to sea and the difficulties 
of managing a ship with each of her masts 150ft. apart became so 
serious they could be no longer overlooked, that routine gave way 
and a new description of rig was allowed for quite a new descrip- 
tion of vessel. ‘There are, as we said, to be five masts in the Mino- 
taur and her sisters—three square rigged, and two, the first and last, 
carrying fore and aft canvas only. Each of these spars, both masts 
and yards, is to be made of wrought iron like the Great Eastern’s, 
which, weight for weight, is stronger than wood, is less liable to be 
shot away, and which when shot away tears itself free and goes 
down alongside like a deep sea lead, instead of floating astern and 
fouling the screw with the wreck of shrouds and cordage. 


As regards the actual method of construction of the hull, no altera- 
tion is attempted upon the plan on which the Warrior is built, than 
which no frame of iron could well be stronger and yet float. The 
massive longitudinal box girders and cross beams intersect in every 
direction, and the enormous side ribs, nearly 2ft. deep, lie as 
close as they can well be rivetted together, only llin. interval 
being left between each. The forgings required for some parts of 
this frigate are the most stupendous ever attempted. The stern 

st is a single forging, which it has taken nearly a year to make. 

Vhen completely turned down and fitted it will weigh no less than 
70 tons, and now in the rough it weighs nearly 150. The forging 
for the stem or beak also will be almost as large. An im- 
mense staff of men are employed upon the hull to get her read 
for launching by the end of June next. The rapidity with 
which this yreat staff of mechanics works, and the deafening 
clamour which ~~ make in “closing rivets up,” is both a 
sight and asound which are worth being present at once, but which 
few will care to venture a repetition of. Just now, however, almost 
every part of the Thames Ironworks presents the same wonderful 
scene of industrial activity. No less than 30,000 tons of iron ship- 

ing are being built in this yard, in addition to ironwork of every 
Kind, from girders to iron flagstaffs, and from Shoeburyness targets 
to armour plates and iron masts. 

Close under the bows of the Minotaur is the Russian iron frigate 
of 3,500 tons. She is to carry forty guns, aud with a powerful iron 
beak to strike under water any adversary she may be fortunate 
enough to overtake; but her lines are coarse and full, her bows very 
heavy, and her horse power merely auxiliary, being as low as 35U. 
She has the same strength of hull, thickness of armour, and teak 
backing as the Warrior. ‘T'wo other iron frigates are also being com- 
menced here—one for the Spanish and one for the Turkish Govern- 
ment. Both these vessels will be upwards of 5,000 tons, and coated 
with 5-in. iron on 10in. of teak. 


Stream Gomer Expiosions.—At the meeting of the Society of 
Engineers, on Monday evening, the discussion turned upon Mr. 
Perry F. Nursey’s paper “ On Steam Boiler Explosions,” read before 
the Society on the 12th ultimo. Mr. Nursey stated that, since the 
last meeting at which he read the paper about to be discussed, he 
had received a communication calling his attention to the fact that 
he had not given sutlicient prominence to the part Mr. D. K. Clark 
had taken in the question of steam boiler explosions, and directing 
his (Mr. Nursey’s) notice to the Mechanics’ Magazine of May 3rd 
and 10th, 1861, where would be found a summary of the question up 
to that time. He had read the articles and correspondence referred to 
by the writer of the letter, and he(Mr. Nursey) found that they embodied 
to some extent a difference of opinion between two gentlemen, which 
was a matter he could not with propriety obtrude upon the meeting. 
Beyond this, the letters contained copious reference to various papers 
and articles, some of which were inaccessible, and which it was not 
possible for him to examine, which he felt bound to do before he 
could alter his views. With reference to Mr.Colburn’s position in the 
matter, he, Mr. Nursey, had gone through the subject before writing 
his paper, and taking Mr. Colburn’s views from the earliest period, 
he would notice having observed the germ of the theory of steam 
boiler explosions in articles written by Mr. Colburn in the American 
Engineer in 1857, and before coming to England, and he had noticed 
its gradual development up to the time of the publication of the 
treatise by Mr. Colburn in March, 1860. It would be observed that 
Mr. Clark’s letters did not appear until May, 1861, more than a year 
after Mr. Colburn’s treatise was published. In that work Mr. Col- 
burn gave Mr. Clark credit for several suggestions, and inserted a 
letter which Mr. Clark had written to the Mechanics’ Magazine upon 
the subject. He, Mr. Nursey, would not trouble the meeting further 
bag a point which was somewhat irrelevant to the present question. 

e had only introduced it in fulfilment of his promise, and could 
not upon the insufficient evidence before him alter the views ex- 
pressed in bis paper. Mr. Colburn, in the course of the discussion, 
observed that one fact which he thonght should be conclusive as to 
the soundness or otherwise of his theory was yet wanting. It was 
@ neces: deduction from his theory that if the steam, in the steam 
space of a boiler at work, were instantaneously cond d explosive 
action would result from the disengagement of additional steam, taking 
the water with it, which wouldinstantly occur. He intended to try the 
experimentonasmail boiler of suddenly condensing thesteam within 
it, and hoped to report the result at some time to the Society. Most 
of the speakers had not drawn a sufficient distinction between the 
mere rupture or tearing open of steam boilers and the violence of 
explosion. His own reasoning had been directed to an explanation 
of the violence of boiler explosions, and he was aware that explo- 
sions might originate from various defects in the construction, con- 
dition, or management of boilers. Harmless ruptures occurred very 
frequently, much oftener he believed than explosions, but as the 
former were unattended with fatal injury they were seldom publicly 
reported. Last year, however, a boiler quietly ruptured in the office 
of the Western Times newspaper, published at Exeter, and a girl was 
scalded to death by the water which escaped, although no further 
damage of any kind took place. This and like ruptures took place 
below the water line, but if rupture commenced much above the 
water line the pressure on the heated water was liberated and 
explosion, as he believed, was likely to take place. The general 
tendency of the discussion was to show that boiler explosions are 
caused by defective construction, or subsequently induced defective 

dition, or by 1 ment. The inspector of boilers, at 
the Royal Gun Factories at Woolwich, who was present stated that 
all boilers under his care were carefully examined after every 300 
hours’ work. Nearly every speaker advocated the hydraulic test. 
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Tunis invention, by John Watson, of 10, Old Bailey, has for its 
object improvements in machinery and apparatus for printing from 
letterpress forms, stereotyped blocks, wood engravings, and the 
like, and consists in the general design of the mechanism and 
arrangement of the parts of the apparatus, giving the following 
results :-— 

First, printing from both sides of the cylinder taking one im- 
pression from the letter forms, blocks, &c., as they pass under the 
said cylinder from left to right, and another as they return from right 
to left, and so on continuously. - 

Secondly, by so constructing the cylinder and feed and delivery 
rollers and apparatus in connection therewith, that the whole can 
be instantly lifted by a hand lever moved to the right or left so as to 
cause the paper to pass through the machine without taking an im- 
pression in the event of its becoming deranged in the laying-on 
operation. : 

Thirdly, in giving a reciprocating motion to the table carrying the 
letter-press forms, blocks, &c., and making boards by the running 
gear without any additional reversing mechanism. 

Fourthly, causing the apparatus to start the sheets upon the 
laying-on boards at each return of the tables from the left to right, 
and vice versa, by adjusting spring catches and levers. 

Fifthly, by such adjustment, adapting the same cylinder and tables 
for printing sheets of various sizes. 

Fig. 1 is a side elevation ; Fig. 2 is a transverse section at the line 
A, B, (Figs. 1 and 4); Fig. 3 is a longitudinal section at the line C, 
D, (Figs. 2 and 4); Fig. 4, plan at the line E, F, (Fig. 1). 

a is the main side frame ; 8, b, upper side frames; c, c, brackets ; 
d, d, the main transverse table-bearing frames; e, e, bearing rails; 
e!, el, running rails, upon which the table are mounted; /, /; friction 
rollers between the bearing and running rails; g, driving wheel, 
turned by hand or other power; A, driving shaft; ¢, i, spur wheels 
keyed on to driving shaft; j, j, pinions in gear with said wheels; 
k, k, two chain wheels keyed on to pinion shafts; é', £', similar 
wheels at the opposite end of the machine; 4, J, endless chains 
passing round and driven by the wheels j and &, the latter being 
adjustable by screw slide bearings; m, the projecting arm secured 
to the under side of the table, and moving therewith; n, a slide, 
rising and falling in the slot m' or the arm before mentioned. 
Through this slot and through a link of the chain on each side a 
strong pin is passed. By turning theshaft 4, which carries the spur 
wheels i, i, the pinions j, 7, and chain wheels are caused to rotate, 
and thus give motion to the chains /, 1, which cause the arm to travel 
therewith, and move the tables alternately from left to right, and 
vice versa. 

On reference to Fig. 2, it will be seen that the arm which is 
driven by the chain, and is bolted to the table, traverses a space 
between the chain wheels at each end. Now, when the chain is 
being driven in the direction indicated by the arrows No. 1 (Figs. 1 
and 3), the arm m arrives at the point 1 at the wheel j; the pin in 
the slide n passes round the wheel to the point 2 rising in the slot m! 


of the arm which is then carried in the contrary direction indicated | 


by the arrow No. 2, until it reaches the point 3, at the top of the chain 
wheel at the opposite end of the machine, when the pin in the slide 
again descends round that wheel to the point 4, and then travels 


with the chain from right to left. A reciprocating motion is thus | 


imparted to the type table o and inking tables p, p, without reversing 
the driving motion. Along the side of these tables a toothed rack is 
securely fixed, as shown at g, g, (Figs. 2 and 4). r is the cylinder, 
on the end of which a toothed wheel r' is fixed gearing with and 
turned by the rack last mentioned. 

The diameter of the cylinder is regulated by the length of the type 
table. Along the top of this cylinder an opening is formed, into 
which the two ends of the blanket are passed and secured under.a bar 
sunk therein in a longitudinal groove or slot. This bar is fitted 


with screws or other media, by which its position or depth can be | 
increased or diminished for slackening or tightening the blanket, as | 


circumstances may require. 

‘The cylinder thus constructed is mounted in the bearings s, s, (see 
Fig. 1). These bearings are carried by the slides 1, 1, which rise and 
fall as required ; these slides are suspended on two eccentrics, one at 
each end of the shaft u, which shaft is turned by moving the hand- 
lever v either in the direction marked “arrow” a, or in that marked 
“arrow” b, and thus raises with the slides the cylinder, rods, pulleys, 
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and tapes in connection therewith altogether, so that in the event 
of the sheet, as it passes in getting out of order it passes through 
the machine clear of the letter forms. These sheets are fed in 
from and delivered at both sides of the cylinder by means of tapes, 
rollers, and guides, or by any other suitable means. 6, 6, are the 
laying-on boards; 7, 7, the delivery or taking-off boards; 8, 8, 
are the feeding tapes, which pass round the — + 9, 9. 

The rollers 9', 9, are mounted upon ashaft, on the ends of which 
small spurr wheels, 10, 10, are keyed. These wheels are turned by 
the segmental racks 11, 11, formed on the ends of vertical levers 
turning upon dead pins, 12, 12; the opposite ends w, w, of these 
levers pass down between the side frames and the sides of the ma- 
chine tables, at both ends of which spring catches are fitted so as to 
be adjustable thereon. These catches pass the ends of the levers 
going, and pull them slightly over as the table returns. The motion 
thus imparted to the levers cause the wheels 10, 10, and rollers to 
rotate sufficiently to move the tapes 13, 13, and sheet of paper laying 
thereon, until it is moved on to the feed roller 14, where the tapes 
receive it, and carry it round the cylinder and through the machine, 
being fitted with an inking apparatus, Cistributing rollers, and also 
with inking rollers at each end, the type or blocks are inked thereby 
in passing alternately backwards and forwards. The inking appa- 
ratus at each end oj the machine is driven by the bands and pulleys 
15, &e. 

The lever by which the cylinder is raised moves against a spring 
shown at y, Fig. 1. Upon this spring at the top of the arch, there is 
a ey nipple or stud, and in the lever an indentation into 
which the nipple pssses and catches when the lever is in a vertical 
position and the cylinder is down ; this nipple, however, does not 
prevent the lever from being moved at pleasure, but with a spring 
serves to hold it in a proper position while the cylinder is printing, 
and the sheets are passing through the machine in proper olen 2 2, 
are india-rubber springs for retaining the levers in the proper verti- 
cal position. 


LETTERS TO THE EDITOR. 
(We do not hold curselves responsible for the opinions of our 
Correspondents.) 





THE GREAT EASTERN’S ENGINES, 


Sir,—I am glad to see the Great Eastern home again, and hope 
money will be raisedto keep her at work. 

I have assumed that the log published in the Artizan is correct, 
and amused myself by investigating her performance. 
| _ The average pressire of steam in the paddle boilers appears to 
| have been 201b., which would give at least 221b. mean on the 
| pistons, which, at the speed they moved (260ft. per minute), would 
| give about 3,000 horses indicated power. 
| The average pressure of steam in the screw boilers being 17} Ib., 
would give about 20 ]>. mean on the screw engine pistons, which, 
moving at 260ft. per minute, would give about 3,500 horses indicated, 
making the total power 6,500 horses. 

The average consunption of fuel was 12} tons, or rather 27,507 Ib. 
perhour; this, divided by 6,500 horses, gives a consumption of 4°23 Ib. 
per horse-power per hour. 

The speed of the shp averaged 11°52 knots per hour, her midship 
section would be about 1,600ft., and her dis athe about 21,000 
tons ; so if we assume the power exerted to have been 6,500 horses, 
her ratio of performare on the section would be 376, and on the 
displacement 179; there numbers are evidently too low, and as there 
was nothing in the wather to retard the ship’s pro; » We must 
assume that the powertaken at 6,500 horses is too high. 

I think we may fadrly assume that the Great Eastern would 
give results, as regards speed in proportion to the power expended, 
quite equal to the Warior, namely, 646 on the section, and 233 on 
the displacement; hene it follows that the power, measured by the 
section driven at 11-2 knots, would be 3,786 horses, and by the 
displacement 4,565 hores ; and taking the mean of these numbers as 
representing the power ——— we have 4,176 horses, which, 
— by 27,507 lb. d » gives 6} Ib. of coal per horse-power 
per hour. 

I believe this to be avery fair estimate of the expenditure of fuel 











with such engines as those fitted to the Great Eastern, which doubt- 
less is three times as much as it should be. INVESTIGATOR, 
London, 3rd February, 1863. 





ENGINEERS’ TOOLS. 

S1n,—We have seen, in your last week's publication, a letter from 
Mr. Francis Wise, who, in upholding the principle of the screw for 
moving the tables of planing machines, infers that we are changing 
our ideas with regard to the rack, and are admitting the superiority 
of the screw over the rack. 

We have been makers of planing machines for more than thirty 
years, were the first to apply the stepped rack, and have only ina 
few cases been requested to apply the screw. We did not use it 
until we had patented the duplex machine, when, as a ready means 
of keeping the gearing entirely behind the uprights, this plan was 
resorted to, but only for short machines, and in one or two cases at 
the special request of the purchaser. 

The screw is not quite so objectionable for short as for long 
machines. We certainly should not think of using them to a 
machine with a bed 40ft. long, which length we have frequently to 
make; but for either we consider the rack to be far preferable. As 
a proof of which, all the best makers (“ except Messrs. Whitworth 
and Co.”) have copied it, both in this country and abroad. 

With regard to the reversing tool of Messrs. Whitworth and Co., 
the fact that the tool may be fastened, when required to plane in one 


| direction only, does not make the machiue less objectionable, as it 





must be arranged to work the same speed both ways, and thus occa- 
sion a great loss of time; and when planing over « flat surface with 
the tool reversing, and having to cut each side of it alternately, 
necessitates its face being ground perfectly flat, and thus impairs 
its ——s qualities. 

It is also well known by most engineers that more than double 
the cut can be taken by a good machine arranged to cut one way 
only than by the reversing tools both ways; and we know that 
were we to attempt to take as large cuts with the reversing tool as 
we have been doing lately from armour plates and rough forgings, 
we have not the slightest doubt that, as they are at present con- 
structed, we should pull the tool-box from the cross-slide, which Mr. 
Wise must well know. ‘The resistance of the tool depends entirely 
upon the bolts and strips. 

In your remarks in the previous number of Tue Enainrer you 
state that the tool should not be allowed to drag on the work during 
the return stroke of the machine, and that in America every planing 
machine is fitted with an appliance for lifting it; we beg to state we 
have for thirty years used this lifting motion to all our machines, 
from 3ft. wide and upwards, and are the first that applied it, as also 
the self-acting motion for the cross slide for dispensing with the use 
of bands, W. Con.ier ann Co, 

2, Greengate, Salford, Manchester, 4th Feb., 1863. 





VICTORIA DOCK PONTOONS. 


Sir,— Referring to a note from Mr. Jones in your impression of 
last week, I beg to state that I saw the first pontoon used in the 
“Thames Graving Dock” in a thoroughly crippled state, after 
having been used I believe only once, and that I was informed 
at the time by the late Mr. H. Quekett, then superintending the 
erection of the docks, that, in consequence of this failure, the other 
pontoons then in process of construction were considerably 
strengthened. This possibly happened before the appointment of 
Mr. Jones, who would in that case probably be ignorant of the fact. 
I make these remarks simply in the cause of truth, and in justifica- 
tion of the statement of your correspondent “ A. L.,” not wishing to 
imply that, in consequence of a failure in one instance, that Mr. E. 
Clark is not fully capable of deciding on the right and wrong dis- 
tribution of metals. The simple fact of the great confidence 
reposed in him by the late Robert Stephenson, who, as is well known, 
in addition to his own talent as an engineer had the rare gift of 
discerning, and placing the right man in the right place, is in my 
mind sufiicient to establish him in the favour of engineers and the 
confidence of the public. I enclose my card, but beg to subscribe 
myself J. L. 

ondon, February 3rd, 1863. 
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MR. KIRKALDY’S EXPERIMENTS. 

Sm,—The most important point still disputed by Mr. Kirkaldy is 
the fact of the observation of contraction of area under tension, 
antecedently to his experiments. His fourth conclusion (ENGINEER, 
Aug. 22nd) is, “ The contraction of area at fracture previously over- 
looked forms an essential element in estimating the quality of 
specimens.” (Italics mine.) Both these assertions have been repeated 
with more or less generality in the pages of Tue Enoineer and else- 
where, till they seemed to have derived authority from repetition. 
Both, I believe, are erroneous, and hence the desirability of ques- 
tioning them. 

‘Yo the instances I pointed out of the record of contracted area by 
other experimenters, Mr. Kirkaldy replies that Mr. Fairbairn has re- 
corded reduced dimensionsafter fractare in ten instances, and Mr. Lloyd 
in twelve, andon the quibble as to whether the record of reduced di- 
mensions implies the observation of contraction of area or not he appears 
content to resthis claims to originality. He has not yet read Mr. Fair- 
bairn’s paper with the care incumbent on one impugning publicly its 
evidence, and his statement that the reduced dimensions are recorded 
by him in ten instances, and in six exceed the original area, is, to 
say the least, most disingenuous. Mr. Fairbairn records reduced 
dimensious fifteen times. In fourteen the thickness of the plate is 
reduced; in one itis unchanged; in seven cases both breadth and 
thickness are less; in four the breadth at the point of fracture is 
noted as greater than the original minimum breadth, and for the 
reason assigned, viz., that, as often happens, the bar did not break 
at its nerrowest part. 1 quote from the “ ‘l'ransactions of the Royal 
Society. 

Mr. Kirkaldy cannot find in Mr. Mallet’s paper “ any reference 
whatever to the fractured area, ratio, or even dimensions.” At page 
22 of my (excerpt) copy I read that the “ precise dimensions at the 
fracture were measured,” and the statement is repeated in de- 
scribing the instruments employed. Hence I presume that if Mr. 
Kirkaldy will refer to tables 1 to 12 of the paper in the archives of 
the Institution of Civil Nngineers, to which he has referred on page 
238, and which are not printed in the abstract of the proceedings, 
he will find what it ought not to have been necessary for me to 
point out in the pages of Te Exaineer. How he hopes to benefit 

; lessness of reading and recklessness of assertion it 














action of area were an essential element in 
ascertain the quality of the iron, it would be str » that these 
and other experimenters had not taken more note of it. For, 
doubtless, Mr. Kirkaldy has given it a prominence it never had 
before. | have endeavoured to show that the elongation, always 
hitherto noted in the most careful experiments, is a most trustworthy 
guide to those qualities which Mr. Kirkaldy deduces from the con- 
traction of areca; and to my arguments Professor Rankine appears to 
me to add one much more weighty. If I understand him, he points 
out that the ratio of elongation to contraction of area is less constant 
than I supposed, while at the same time he admits the product of 
statical breaking weight and elongation as the true measure of the 
dynamical resistance of the material. Hence, while this resistance 
is simply proportional (for the same breaking weight) to the elonga- 
tion, it bears a proportion to the contraction of area which varies 
for different substances. Hence, also, given the breaking weight 
and contraction of area of a bar, the value of the dynamical resis- 
tance can only be found after the ratio of elongation to contraction 
of area for that material has been ascertained. 

Perhaps Mr. Kirkaldy can explain how, on his principles, he 
decides the superiority of one bar over another, the first having 
1,000 Ib. more breaking weight, and the second ten per cent. greater 
contraction of area. 

‘To Mr. Kirkaldy’s remarks on suddenly applied strains, I can only 
reply that a load lowered on to a bar by a crane is not a suddenly 
applied load at all,and its defeet from suddenness is the cause of 
the discrepancy between 18°) per cent. observed by him, and the 
50 per cent. predicted by writers on strength of materials. Perhaps 
he will read paye 287 of Prof. Rankine’s “ Applied Mechanics” before 
he writes again on sudden pulls. [ have never found it safe to dissent 
from the statements of that work. 

‘Vhat | have written “ others ” for “some” | others] I regret if it 
misrepresents Mr. Kirkaldy. Dut if this be the head and front of 
my offending (and | believe it is the only “erroneous statement” 
he has detected), surely he deserves immortality in a new picture of 
“calumniated men.” 4 

To Professor Kankine I am extremely obliged that he has found 
time and taken the trouble to correct an over-confidence in Poisson's 
ratio. Looking, however, to the irregular lateral contraction, at 
different points of their length, of bars broken by tensile strain, 
1 am still inclined to think that ] assigned a vera causd, although not 
the only one, of the discrepancy between Mr. Kirkaldy’s results and 
that ratio. Witiiam Cawrnorne UNWIN, 

Kendal, January 5. 
































WOOD-WORKING MACHINERY. 

Sir,—I feel desirous of making a few remarks with reference to 
an article in your journal of last week upon “ wood-working 
machinery,” and more particularly upon those portions of it relative 
to the machines employed in boat-building. I have not yet had the 
pleasure of seeing Mr. N. Thompson's series of machines, but your 
explanation of them leads to no other conclusion than that the wood, 
working engineers of this country have not yet any great necessity 
to fear extrancous monopoly, or, in your own words, “ to blame 
themselves for their neglect in not introducing new machinery as 
soon as it may have been brought out abroad.” 
is impossible to deny the fact that in America machinery for 
working in wood is in far more practical cperation than in our own 
country, and there may be many reasons why this is so, although in 
my estimation the fault lies not so much with our wood-working 
engineers themselves as with those who should employ their special 
class of machines. For instance: The class of machinery at EF 
Greenwich, introduced by Mr. N. Thompson, for boat-building, 
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which appears from your explanation te be a simple sequence of 
machines in ordinary use for working in wood, and collected by him- 
self and other enterprising individuals for the purpose above men- 
tioned, might probably be as easily and readily employed at will 
in the manufacture of furniture or any other description of joinery. 


Nevertheless, incontestably too much credit cannot be given to Mr. 
Thompson for the perseverance and determination he has evinced 
against many dificulties ; for there cannot be any dovbt but that he 
must have had many prejudices and dogmas to overcome, as is 
invariably the case with almost all innovators. As actively 
engaged in the construction of wood-working maciines in this 
country, and having had, fortunately, an opportunity of seeing in 
operation ma nes of the same class in America, | must contend 














that the gen ity of machinery in that country will bear no com- 
parison with knelish work, as regards substantial construction of 
details and elegance of contour. Itis true enough that collective as 


well as individual tastes must and will vary ; therefore, probably the 
accurate and elegant mechanical specimens of this country would 
be as averse to our transatlantic neighbours as their preternaturally 
ornate and distorted genera of mechanism are to us. But it must be 
unreservedly confessed that their workmen, generally speaking, show 
far more aptitude and ingenuity in the management of this class of 
machinery. ‘This is obviously due to the greater inducements to 
verfection held out to them, and moreover to the invariable good 
feeling and understanding which exist between employer and em- 
ployés ; for there an intelligent “ ouvrier” has only to exert manfully 
hisfenergy and ingenuity, and these, combined, of course, with 
sobriety and economy, will, in a few years, place him in independ- 
ence, and even affluence. In the early portion of your article you 
categorically mention a Woodworth’s planer, and Daniel's 
squaring-up wachine, as being amongst the principal machines 
in use at Nast Greenwich. It is not my intention to enter 
into the relative merits or demerits of these, but merely to 
quote them as examples of what was previously stated, namely, the 
almost universal disinclination of oar home manufacturers to adopt 
anything new uuless it comes to them through foreign sources ; for 

















I have reasons for believing, from the Washington Patent Office 
reports before me, and my own knowledge, that these machines were 
first invented in this country, the former by Bentham, and the latter 
by Bramah, about the year 1802, who erected one at the Royal 
Arsenal, Woolwich, which has continued in active operation, and 
which must have therefore passed from this country into America, 
and then again transferred to England, and patented by one of our 
enterprising and volatile cousins. I could authenticate several cases 
where this has occurred, and in fact one lately came under my own 
observation, where a royalty had been paid for an Anglo-American 
patent, which was afterwards discovered to have been first invented 
in this country, twenty-five or thirty years previous. 

It is often a matter of surprise to me why more machinery is not 
employed in the manufacture of casks, and above all in that of fur- 
niture and carriage making ; and here again I must give the Ameri- 
cans credit for being far “ a-head” of us, for they would as soon 
think of doing these things through manipulative agency as they 
would of crossing the Atlantic in a Brooklyn ferry-boat, and nearly 
every one will maintain this with me who has ever had the oppor- 
tunity to visit the Heywood chair manufactory, or the one at 
Toronto, where the most ingenious and useful machines are em- 
ployed to economise labour; amongst them may be men- 
tioned those for shaping out the backs and seats of chairs, 
and, above all, a small machine by Whitney, for turning the 
“rungs,” whereby a great saving is effected on the old system of 
hand-turning. Again, may be enumerated the carriage works of 
Messrs. Katon, Gilbert, and Co., Troy, aud those of the Messrs. 
Cook, New Haven, where I was assured that a complete “ buggy,” 
perfect in every detail, could be finished every hour; and so it would 
be possible for me to continue and name many other places not one 
iota less capable than these? And again, I ask, why could not such 
mechanical assistance be efficiently and liberally employed in this 
country ?—not, most certainly, for want of the machines, but rather 
because of the prejudice of our workmen themselves. Let anyone pro- 
pose toa man working a machine that he should instruct another how 
to do the same, and he wouldimmediately reject the mere idea, as imply- 
ing a wish that he should “take the bread out of his own mouth 
tu put it into another’s”—little imagining, that in proportion as every 
new machine is erected, he stands another chance of employment 
should he be dismissed from his first situation, 

At present my pen is possessed with an irrepressible cacwthes 
scribendi, which must be repressed for fear of trespassing too far 
upon your valuable time and patience—for [ could ag 








struct it, on account of the cramped nature of the street, for the 
protection of the public. If there had been no hoarding the paving 
stones and earth would have got on to the pavement and prevented 
persons passing freely. He added that the works were conducted 
in & proper manner and with proper speed, and that in such works 
it was necessary that the contractors should have all their materials 
on the ground. 

The jury, without calling upon the learned judge to go over the 
evidence, found a verdict for the defendants. 

The learned Baron observed that the plaintiff seemed to have a 
very fastidious set of customers. 





COURT OF QUEEN'S BENCH, Fes. 3. 


(Sittings in Banco before Mr. Justice Cromptox, Mr. Justice 
Biacksurn, and Mr. Justice Metior.) 


HYDE V. PALMER. 


THis was an action on a patent obtained by one Barsham, in 1849 
for improvements in separating the fibre from cocoa-nut husks. The 
, history of the progress of improvements in the processes applied to 
fibrous substances, and especially the more recent application of such 
processes to the cocoa-nut and other similar exotic plants, is of some 
public interest. So long ago as 1819 there was a patent for 
machinery for breaking and preparing hemp and flax. In 1826 
there was a patent for machinery for combing or dressing wool 
and silk waste. In 1838 there was a patent obtained by one 
Berry for a new and improved method of applying certam 
textile and exotic plants as substitutes in various cases for flax, 
hemp, cotton, and silk. This seems to have been the earliest 
attempt to apply cocoa-nut fibre. The specification stated that the 
textile and exotic plants from which ‘are to be extracted the 
fibres to be employed as substitutes for flax, hemp, cotton, 
and silk, are the following:—The musa, or the plantain, or 
banana plant of every kind or variety; the cannacorous plants of 
every sort or kind; the ficus, or fig trees; the agave, or alces of 
every sort; the karatos plants; the ananas, or pine-apple plant; the 
| cocos, or cocoa tree plants; the palma, or palm tree; the macaw 
tree or plant; the phormium tenax, or New Zealand flax; the 
saccharuin officinarum, or sugar canes; and, in general, all the 
textile plants which grow between the tropics. In all of these 
certain processes of preparation are necessary in order to extract the 











reeably allow it | fibrous matter, which is better extracted and separated when 


to follow its bent upon this interesting subject,—and at some future | 2 @ green state, or fresh gathered, in the country where they 


period may again have to allude to it; not, however, I trust, in con- 

troversy, but simply in inquiry. i 

that all possible credit is due to Mr. N. Thompson for his energy and 

perseverance, and I sincerely trust that it will be as profitable to him 

as he deserves. 5S. W. Wonrssam, Jun, 
Chelsea, London, Feb. 5th, 1863. 


LAW INTELLIGENCi 


ROLLS’ COURT, Cuancery-ane, JAN, 31. 
(Before the Master of the Rous.) 
Wenpover v. Sari. 

Tur plaintiff in this suit sought an injunction against the defen- 
dant to restrain an alleged infringement of the plaintiff's patent right 
connecetd with a “ dog cart phaeton,” built in a particular manner so 
as to save a considerable amount of horse-power, and otherwise 
effect improvements upon dog-carts as ordinarily built. <A 
number of carriages were brought into the Rolls’-yard for the in- 
spection of the Court, to assist it in arriving at a practical decision on 
the case. 

His Honour, after commenting upon the different clauses of the 
Copyright of Designs Act, under which the plaintiff's invention was 
registered, held that no infringement of the plaintiff's right had been 
proved, and the bill was dismissed, with costs. 

Mr. Selwyn, Mr. Bagallay, Mr. Bevir, and Mr. Shebbeare appeared 
in the case. 








COURT OF EXCHEQUER—Mownpay. 


(Sittings at Nisi Prius, in Middlesex, a/ter Term, before Mr. Baron 
BramweE and a Special Jury) 

This was the first day of these sittings. ‘Thecause list contains 
forty-one cases, seven of which are remanets and ten set down for 
special juries. 

ROBERTS VY. BRASSEY AND OTHERS, — SHOPKEEPE 
WORKS. 

This was an action to recover compensation in damages for 
alleged injury done to the trade and business of the plaintiff by 
reason of a hoarding erected by the defendants, who are contractors 
for one of the sewers in connection with the main drainage of the 
metropolis. 

The defendants pleaded not guilty ; and, secondly, that they were 
justified in constructing the hoarding under the Metropolitan Board 
of Works Act. 

Mr. M. Chambers, Q.C., and Mr. Quain were counsel for plaintiff ; 
and Mr. Coleridge, Q.C., and Mr. Welsby for the defendants. 

The plaintiff was a clothier, carrying on a retail business in 
Shoreditch, at the corner of Church-street; and the defendants 
were the well-known contractors, who had contracted to make a 
main sewer from Clerkenwell to Old Ford. In May last the de- 
fendants commenced excavating the ground in Churech-street, oppo- 
site the plaintiff's shop, and for the purpose of the works put up 
a hoarding which extended fourteen feet into Shoreditch. It was 
six feet high, and extended over the footpath. leaving only a space 
of 3ft Gin. between it and the shop-front for passengers. 
Within the boards there was a steam engine, a tramway, barrows, 
planks, and the usual plant of a sewer contractor. There was also a 
large heap of paving stones 15ft. in length and 5 ft. or 6f. high 
immediately before the shop, and it covered a part of the pavement. 
In consequence of the hoarding being so near ‘he shop, the plaintiff 
said persons could not stop to look at the window, where the goods 
were exhibited, without being run against and jostled by passers-by, 
and thus being compelled to walk on. The plaintiff also alleged 
that the hoarding was unnecessary, and negligently and improperly 
constructed, and had been kept up an unreasonable time, viz., till 
September. He also said that during the bxhibition of 1851 his 
retail trade greatly increased owing to the nunber of country veople 
who cane to town by the Eastern Counties Railway, and that he 
anticipated a similar increase last year, but i: consequence of these 
obstructions the business fell off, and he had sustained a heavy loss, 
which he estimated at more than £1,000. 

Mr. Coleridge, on the part of the defendints, characterised the 
action as unprecedented, and said if contradors carrying on works 
of this kind under the powers of an Act of Parliament were to be 
liable to an action by every single shopkeper or householder in 
front of whose house it was necessary to erect a hoarding, all great 
public improvements would be impossible. He contended that the 
works opposite the plaintiff's shop were cmducted in the proper 
manner, and as speedily as possible, and that all unnecessary ob- 
structions were avoided. 

Evidence was then given to show that the hoarding was erected 
on the 17th of May, and cleared away on th» 12th of July, when the 
roadway was reinstated ; that the excavatior was made in the proper 
way by means of “stages and lifts,” and wit every speed consistent 
with safety. 

Mr. Joseph W. Bazalgette, the enginee-in-chief of the Metro- 
politan Board of Works, said he desigied and superintended 
these drainage works, and that they had been executed entirely 
according to his plans. The excavatio:r in Church-street was 
a very difficult piece of work, in consequewe of the nature of the 
soil and the narrowness of the street, wher the houses were badly 
built and the traffic very considerable. lv hoarding was put up at 
the expense of the contractors, and they were required to con- 





3 AND THE MAIN DRAINAGE 









| grow, than when dried and exported in the ordinary manner. 


I must conclude by again stating | The fibres are extracted cither by steeping them in water, or by 


| passing or crushing them between fluted cylinders or rollers, by 

pounding, pressing, or grinding them. When the fibres are thus 
| extracted they are to be bleached by boiling them in water, &c. The 
| fibres thus extracted are to be combed, “ heckled,” and dressed in 
| the way usually employed for hemp and flax. The fibres which 
are most brilliant in appearance, or those that are the softest and 
most glossy, are used for making plain or raised tissues, which may 
be dyed into any colour, and also for making ornamental ropes for 
looping-up curtains, bell-pulls, cords, tassels, and trimmings, shoot- 
ing bags, giruhs, and a great number of fancy articles, imitating silk 
and cotton. The refuse or coarsest fibres may be employed either 
for making coarse ropes, cables, strings, and the like, or may be 
reduced into pulp for making paper, and are thereby a substitute for 
flax, hemp, and cotton. In 1839 one Logan took out a patent for a new 
cloth constructed from cocoa-nut fibre, and certain improvements in 
preparing such fibrous material for the same and other purposes, 
thes latter consisting in the application to the fibre of artificial heat 
while the same is subjected to a twist or curl, for the purpose of 
giving thereto a springy or elastic quality where it is intended to 
be used as a stuffing for mattrasses, beds, cushions, and other similar 
articles, and also in a combination of parts of machinery to perform 
the operation of “ heckling” in the process of preparing the fibre 
for spinning. In 1841 Logan got another patent for improvements 
in obtaining and preparing the fibres and other products of the 
cocoa-nut and its husk, by subjecting the husks to rubbing action and 
pressure. Then in 1849 Barsham obtained his patent for im- 
provements in separating the fibres from cocoa-nut husk by 
means of “crushing rollers” and apparatus with teeth, or 
spikes, for separating the fibres. The plaintiff had become assignee 
of this patent, and sued for its breach by the defendant. At 
the trial before Mr. Justice Blackburn the novelty of the alleged 
invention was disputed, chiefly upon the previous patents of Logan 
and partly upon that of Berry. It was also contended that there 
had been a prior user and publication of the alleged invention by one 
Oakley, who, it was said, before the plaintiff's patent, had sold brushes 
made of the cocoa-nut fibre, prepared by the same process as that 
which the plaintiff claimed under Barsham’s patent. It was elicited 
however, on the part of the plaintiff, that Oakley said in 1850, after 
the patent, “it isa new thing; keep it secret.” It was objected that 
this piece of evidence was inadmissible, butit was received. The 
great merit of the plaintiff's invention was said to be that for the first 
time it preserved the long fibre, and in a smooth state, free from knots 
and tangles; whereas the previous processes had either torn and 
broken the long fibre up into fragments, or had produced it ina 
knotted state. On the other side it was said that the rudiments of 
the alleged invention were to be drawn from Berry's patent, and all 
its main features and processes in Logan’s. The learned judge 
had left the question of novelty and utility to the jury upon the 
whole of the evidence, especially with reference to the prior patents, 
and the alleged user by Oakley, as to which he said if Oakley had 
| really used the process in the way of his trade it would be a publi- 
| cation, even though he might not have been aware of its full nature 
and value. He also told them that the mere application of an old 
process to &@ new use was not a new invention, but that an applica- 
tion of it really different, and so as to produce a new result, might 
| beso. That there was such a difference beiween flax and hemp 
| and cocoa-nut, that the alteration and adaptation of the old process, 
| so as to fit it tococoa-nut fibre, might be a new invention, and that 
| whether it was so or not was for the jury. They found for the 
| plaintiff. A rule had been obtained for a new trial, on the ground 
| of misdirection and of the reception of the evidence as to what 
Oakley had said about the thing being “ new.” 

Mr. Cirove, Q.C. (with Mr. Aston), argued for the plaintiff. 

Mr. Hindmarsh, Q.C., and Mr. Rosher appeared for the defendaut 

Mr. Grove, Q.C., argued for several hours in support of the case 
for the plaintiff, that the case was one of a new invention, because 
an important result had been obtained although by an apparently 
slight alteration of the old process, and he likened it in that respect 
to Watt’s great steam-engine patent. 

Mr. Hindmarsh, Q.C., late in the afternoon, argued on the 
opposite side, but had not concluded when the Court rose. 

The further arguments were then adjourned until Monday next, 
when the Court sits for a week—from the 9th to the 14th inclusive. 





—— 
(Sittings at Nisi Prius, at Westminster, after Term, before Lord 
Chief Justice Cocknurn and a Special Jury.) 
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CLARE U. THE QUEEN.—PETITION OF RIGHT. 
This is a claim (the first of its kind under Mr. Bovill’s Petition of 


| Right Act) by an alleged inventor of certain methods of constructing 


iron ships, against the Admiralty, for an alleged use and application 


| of his invention, or of his plans and drawings, in the construction of 





the Warrior and others of our new iron vessels of war. And not 


| only on account of the vast amount claimed by the petitioner (not 


less than half a million of money), but also, and still more, on 
account of the serious character of the issue he raised, as between 
himself and the Admiralty, and the interest attached by the country 
to these new vessels, the cause was one of rare magnitude and im- 
portance. In some degree, it involved the history of those great im- 
provements in iron shipbuilding which have been embodied in the 
construction of iron ships, and a brief outline of that history is almost 
necessary to understand the merits of the case. Of course, it is well 
known that wood preceded iron, and some of the principles of iron 
building were borrowed from those of wood. In the old system of 


eS ee a ae 








Fes. 6, 1863. 


81 








THE ENGINEER. 





shipbuilding there were not horizontal beams in the frame, but 
“ stringers,” which answered, to some extent, the same object, com- 
bined with longitudinal beams at regular intervals. More than 
thirty years ago, Sir Robert Seppings, then Surveyor of the 
Royal Navy, introduced a great improvement in the construction of | 
wooden ships—the combination of vertical ribs in the frame with 
horizontal beams, “ trussed with diagonal timber.” This was called 
Sir Robert Sepping’s system of horizontal and diagonal shipbuilding. 
The bearing of this upon the question of the plaintiff's alleged in- 
vention is this, that he alleged that he, in the construction of iron 
ships, first devised what may be called a self-sustaining framework of 
longitudinal and vertical beams; whereas, on the part of the Go- 
vernment, it is contended that even while wooden ships were still | 
in vogue, and ever since the introduction of iron ships, that prin- | 
ciple, or system, of construction has been known. So long ago as 
1821 a Mr. Dickenson obtained a patent for “improvements in the 
construction of vessels, or crafts, whereby they may be rendered 
more durable.” His invention consisted, first, in the use of more 
durable substances, as iron or copper; and, secondly, in a new 
arrangement of the parts, both as to the form and the means of 
framing and uniting them together, suited to the materials so adopted, | 
his mode of construction being the forming the sides of the vessels of | 
shallow iron boxes, formed so as to suit the shape and size of the | 
vessel, the largest surfaces forming what ina wooden vessel would be 
the planking, while their sides form flanges by which such boxes are 
united together by rivets, or bolts and nuts. Then in 1843 one 
Guppy took out a patent for certain “ improvements in the building 
of metal ships,” one of which consisted in “the construction of 
false internal sides and bottoms to metal ships, made of sheet iron,” 
in which “ the ordinary mode of using angle or T -iron” might be 
adopted. In 1845 one Boydell took out a patent for “ improve- 
ments in building of ships,” his invention being described as con- 
sisting of “a mode of building ships with iron,” and in which the 
ribs of the vessel were made with angle iron, and to the inner sur- | 
faces of the ribs plates of iron were to be fixed with rivets, the 
spaces between the ribs being filled with wood. Another patent, 
about the the same time obtained by James Boydell, jun., was for im- 
provements in joining sheets or plates of metal, one of which con- 
sisted in the employment of grooved iron rafters in combination with 
plates of iron, the edges of which were cause d to enter the grooves. 
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In 1846 Mr. Fairbairn took out a patent for improvements in the con- 
struction of iron beams for the erection of bridges and other struc- 





tures, his improvements being described as consisting in the novel 
application and use of plates of metal united by means of rivets and 
angle iron for such or similar purposes. In 1847 the Menai iron 
bridge was being coustructed, which was completed in 1850, when a 
book describing it was published. In September, 1853, the plaintiff 
filed his provisional specification for “improvements in_ the con- 
struction of iron vessels, &c.,” his invention being described as re- 
lating to a novel mode of attaching iron plates in erecting structures 
requiring a skeleton or framework, such as ships and the like; and, 
secondly, to another mode of attaching iron plates to each other 
without any framework, suitable for such structures as boilers, 
and the like. And the plans he detailed were, he 
stated, to have reference more directly to iron shipbuilding 
but might be modified for other structures. “In the construction 
of iron vessels,” he stated, “I recommend that the iron framework 
should consist mainly of longitudinal frames of flat bar iron, crossed 
by vertical frames or ribs.” Ard “ having described several methods 
of carrying out his improvements,” he stated that he did not restrict 
himself to any particular form, dimensions, or use to which struc- 
tures or articles might be applied when made on the principle of his 
invention: but he claimed —1, the peculiar modes of fastening iron 
plates in the construction of vessels, &c. ; 2, the methods of attaching 
iron plates in the manufacture of smo} funnels, masts, anc 
similar structures and articles. In March, 1854, the plain- 
tiff filed is specification with the same title, and the 
same general description of his invention. In the detailed 
description of it there were, however, certain differences which, 
it will be seen, were relied upon on the part of the Government 
as so enlarging his claim of invention as to vitiate his patent. 
These details included a “ method of sheathing flanged iron plates 
wlth wood for coppering,” “and a plan of deck-planking,” and a 
plan of wood sheathing over flanged ribbed iron plates. ‘Then the 
specification concluded thus :—* llaving thus described the nature 
of my invention, | would rve that 1 sometimes use iron plates 
with the flanges turned inwards, or angle or T-iron, and rivet 
through them, thus producing a smcoth external surface; or employ 
iron pl ites alternately grooved and t | e, thereby 
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enabling me to produce two smooth surfaces; and articles tlus made 
may be held together by hoops or bands for strength. And when 
outwards to receive the wood, and sometimes they may be coated 
with iron, the wood then being internal. I desire it to be understood 
to which my improved plate and bar iron may be applied, 
H various other manufac- 
tures, as pontoons, caissonls, &e. ] am awa 
sheathing aud ribbed plate iron have already been employed; I 
: ] 
thereof. And I declare that what I cl as my improvements 
are—-1, the peculiar modes of fastening iron plates to each other, 
struction of vessels or other structures rv ing such frame- 
work; and, 2, the various modes of fastening iron plates to 


the articles or structures require casing with wood, | turn the flanges 
that I do not confine my to the precise form or uses 
my invention being applicable to 
a that wood 
} 
therefore restrict my claim to my own particular arrangements 
and to the various kinds of frame-work or skeleton in the con- 
each other is not required.” The claim, 
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it will be vas in ically the same in terms as 
that in tl or provisional specification, the varia- 
tions being in the detailed descriptions. Such having been 
jthe patent obtain d in March, 1854, by the plaintiff, certain 


reen himself and the Admiralty be- 
,the nature and effect of which, of 
course, for rs in dispute. 1t was alleged on the 
part of tiff t correspondence between him and the 
Admiralty amounted . contract by that department to use and 
pay him for the use of his plans. This they denied, and all that 
can be stated as not in dispute is, that the Admiralty having invited 
shipbuilders to send in designs, the plaiutiff sent in his along with 
ilders who seut in the best designs were employed 





jcommunications took place be 
tween that time and June, 1854 



















others, and those 





























to build the new vessels. Between February, 1856, and July, 1560, 
divers vessels constructed by the Admiralty, in which, as he 
alleged, hi é 1 had been used and applied. And his claim 
was thus stated is “ particulars.” The Erebus, the Terror, 
the ‘Thunder! Warrior, the Resistance, the Black 
Prince, the these were described by the plain- 
tiff as * ls of *, gunboats, and floating batteries, con- 
structed: by Admiralty according to plaintiff's designs, 





models, drawings, tracings “and explanations, or with the aid, use, 
and application of his patented invention.” On the part of the 
Admiralty any such claim on his part was from the first repudiated. 
As a matter of fact, the plaintiff had sent in, in the interval between 
his patent and the construction of these vessels, certain plans and 
drawings, &c.; and in 1860 he mad i 


de certain claims upon the 


Admiralty, grounded upon their supposed use of his drawings and 








} of iron ships, and in the autumn of 


| timber; and to this letter he received an answer that no such v 


included in the alleged invention, and if so whether they were 
novelties, so that they could legally be the subjects of a patent. 
The tables of the court were covered with sections and models of the 
Warrior and other similar vessels, and the court in some degree, 
crowded as it was with eminent scientific men, had somewhat the 


| aspect ofa mechanical museum, or conversazione of the Society of 


Civil Engineers. The information conveyed by these models may 
be thus far extended to the reader, that they disclosed an inside 
framework of a ship, then a covering of plates called the “skin,” then 
the wood, and then the “ armour plates.’ 

Mr. Digby Seymour, Q.C., Mr. Denman, Q.C., Mr. Webster, Mr. 
J. A. Russell, and Mr. Best, were for the “ suppliant,” or plaintiff. 
Sir William Atherton, Attorney-General, Mr. Collier, Q.C., Mr. 
Lush, Q.C., Mr. West, and Mr. Macrory were for the Crown. 

The plaintiff or suppliant, and many witnesses on his side, were 
examined on Monday and Tuesday, and his case closed on Wednes- 
day. 

Mr. Seymour, in opening the case for the suppliant, stated that in 
the year 1847 the attention of his client was directed to the building 
f 1853 he obtained a patent for the 
construction of iron ships, the main principle of which was the con- 
struction of a longitudinal and vertical frame to support plating 
afterwards laid on, so as to form either an inner or outer, 
or both an inner and an outer skin. This patent he alleged 
had been violated in the construction of the Warrior, the 
Black Prince, and other armour-plated ships of war and 
frigates, constructed or now being constructed by the Admiralty, 
and for that violation he now sought compensation. In addition to 
this he has also claimed a quantum meruit for services rendered to 
the Lords Commissioners of the Admiralty, by forwarding to them 
plans and drawings, and also suggestions, of which they had 
availed themselves in the construction of these vessels and of 
various gunboats and batteries. In the year 1853 Mr. Clare wrote 
to Mr. Cardwell, then President of the Board of Trade, and after- 
wards to Mr. Bernal Osborne, Secretary of the Admiralty, bringing 
his invention to the notice of the Lords Commissioners, and notic- 
ing, as a part of it,sheathing with planking andcasing with plate 
iron. On the 22nd and 23rd of June of the following year he 
wrote to Sir F. M. Berkeley, then First Sea Lord of the Admiralty, 
calling his attention to the patent, and forwarding drawings and 
models. On the 24th June of the same year he wrote to the Admi- 
ralty inquiring whether it was true, as he had read ina periodical 








| that they were building gunboats of iron, planked externally with 


ssels 
were being built. On the 7th of June, 1855, he wrote again, asking 
that his method of construction should be inquired into by some 
competent and disinterested persons. ‘lo this letter he received an 
answer signed “'l’. Phinn,” declining to accede to this proposition, 
but adding that if he had anything new to suggest, and would for- 
ward his suggestions to the board, they would be considered. On the 
5th of December, 1855, he asked that his name should be placed upon 
the list of persons entitled to tender for the construction of ships, 
but this request was refused. On the 11th of February, 1856, he 
wrote to the ary of the Admiralty, complaining that his 
patent had been violated in the construction of some gunboats then 
being built, and asked for compensation. In answer to this he was 
informed that, as there had been no infringement of his patent, the 
Lords of the Admiralty could not admit any claim on his part. On 
Feb. 26, 1859, he wrote to Sir J. Pakington, then First Lord of the 
Admiralty, requestiag that he might be allowed to tender for the 
construction of vessels, and asking to be supplied with specifica- 
tions and proper farm of application. On the 24th of March, he 
received a letter fron Mr. H. Corry, the Secretary of the Admiralty, 
stating that he was instructed by the Lords of the Admiralty “to 
inform you that their lordships have limited the applications to their 
own officers, and these persons who are in a position to undertake 
the building of suci vessels ;” and adding “ My Lords, however, 
are willing to receive any suggestions you may be disposed to offer 
upon this subject.” After this Mr. Clare had repeated interviews 
with Sir Baldwin Wilker and Lord Palmerston, with reference to 
the construction of tie Warrior, and, on the 12th of July, 1859, he 
was informed that, o1 the recommendation of Lord Palmerston, the 
paymaster was authoised to pay him £100 from her Majesty's Royal 
Bounty Fund. Sometime afterwards he suggested to the Admiralty 
that they would give aim the position of Naval and Mechanical Con- 
structor to the Navy—an idea which, if they had pirated nothing 
else, the Admiralty had now pirated by the appointment of Mr. 
Reed as Chief Constuctor of the Navy. To this suggestion the 
reply was that the Aaniralty did not require his servic On the 
14th of December, 19, he wrote again, calling attention to the 
building of gunboats according to his design, and asking to be paid 
the usual architect's canmission of £5 per cent. upon their cost. To 
this letter he receivedan answer signed ‘ W. G. Romaine,” inform- 
ing him that the vesiels were designed by the Surveyor of the 
Navy, and without rderence to any other person. It was under 
these circumstances tiat the suppliant now sought for compensa- 
tion, and he contidertly anticipated that, if he established these 
facts, the jury would mturn a verdict in his favour. 

Mr. Jolin Clare, the petitioner, was examined, and stated that, in 
the year 1847, the lossof the Birkenhead led him to turn his atten- 
tion to the building of iron ships, and, finding that there were faults 
in the system then adepted, which rendered iron vessels weak and 
liable to destruction, ly devised a mode of building which should 
remedy these defects aid combine strength with lightness, which he 
patented in the year 183. This system included a longitudinal and 
vertical framework of iron, and a double iron skin with wood 
packing. These parti:ulars were adopted in a model of the 
Warrior, now producec by the Crown, as also other parts of his 
patent—viz., T-irons, o° flanges, between the skins, and tongued and 
grooved plating. ‘Tlese were all novelties in 1853, when he 
sent in his provisional pecification. On the 3ist of December, 1853, 
he wrote to Mr. B. Osorne, Secretary of the Admiralty, calling 
attention to his inventon. On the 11th or 12th of June, 1854, he 
saw Admiral Berkeley, and received from him a note to Sir 
Walker, then the Suveyor of the Navy. He afterwards saw Sir 
B. Walker at Somerset Louse. 

The Attorney-Generd objected to the reception of evidence as 
to what -ook place beween the suppliant and Sir B. Walker, 
because the former, in his examination upon interrogatories, had 
rested his case entirely pon what took place between himself and 
Sir F. M. Berkeley, am had said nothing as to communications 
with Sir B. Walker. i consequence of this no means had been 
taken to ascertain from Sir B. Walker, who then was and still 
remained abroad, what wis his version of the matter. 

The Lord Chief Jutice did not know that he could stop 
the evidence, but, if it vas found necessary, he would adjourn the 
case. 

Examination continuec :—Mr. John Edie, the Deputy Surveyor of 
the Navy, and Mr. Lloy:, the Engineer to the Navy, came in, and 
he explained to them his method of constructing iron ships. [The 
witness was examined atlength as to the correspondence between 
himself and the Admiralt, the effect of which had been stated by 
his learned counsel in ening the case; and then continued] :— 
After the letter of March,1859, he had repeated interviews with Sir 









































his invention. The “1 the use either of his 
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his plans and re 
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for their use 3 of 
red, which comprised 
2 of internal keel,” and * pl 1 fram- 
ing set up acc g¢ to the invention,” “ vertical floors,” and in 
short—“ 1, longitudinal framing, inside and out; 2, mode of secur- 
ing timber or external framing; 3, a particular mode of framing in 
floors ; 4, timber between two thicknesses of metal; and, 5, tongue 
and grooving pla It will be seen that most of this relates to 
the framing, and a good deal of it to the union of the wooden work 
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With iron, and two main points in despute were whether these were 


. | denied that they were usng his plans. 


gitudinal | 


B. Walker. The Adminity were then constructing the Warrior. 
He complained that they vere using his invention. Sir. B. Walker 
He said that if they com- 
bined the longitudinal aid vertical framing it would be a viola- 
tion of his patent, and tht the same observation would apply to 
the use of the timber betreen the two skins of metal. Sir Baldwin 
|} said that he must not gruable with him, he must go to the Lords of 
the Admiraly. He left S? Baldwin in perfect disgust. During the 4 
| year 1859 he called severa times upon Lord Palmerston. On one 
| occasion he met Sir B. Waker at the noble Lord’s house. On the 
13th of July, 1859, he reccved through Lord Palmerston £100 from 
| the Royal Bounty Fund He often saw Sir B. Walker at the 
| Admiralty, and complanedhat his patents were being used. Hearing 
of the building of the gunbats Erebus, Terror, and Thunderbolt, he 
wrote on the 14th of Deceaber, 1859,to the Admiralty, asking for 
remuneration for the use o his designs at the rate of 5 per cent. on 


















were so far constructed in accordance with his patent. The Lords 
of the Admiralty refused to assent to his application. 

Cross-examined by the Attorney-General: He had during the last 
ten years devoted his whole attention to the construction of iron 
ships. Before then he was a produce broker in Liverpool. Previous 
to taking ont his patent he made no search for other patents upon 
this subject. He had never been employed to lay down or to con- 
struct a ship. Ina letter addressed to the Duke of Somerset on the 
10th of October, 1860, he set forth his claims upon the Government 
and the country. In that letter he asked that he should be paid 
5 per cent. upon the outlay for the last and ensuing seven years ; 
to be appointed Naval and Mechanical Constructor to the Navy, his 
emoluments to be 5 per cent. on the shipbuilding for the royal navy ; 
that he should be allowed to build a steam vessel, to have a speed of 
twenty knots an hour, at a cost of £500,000, for which hs should be 
paid at the rate of 5 per cent., or £25,000; that he should be allowed 
to construct a craft in accordance with his plans, ostensibly to 
prove that metal ships could be made shot and fireproof, 
and that for that purpose an iron shipbuilding  establish- 
ment and ironworks should be placed at his disposal. He 
still entertained the same view of his deserts, and of the compensa- 
tion to which he wasentitled. If his remuneration amounted in one 
year to £100,000 he should not think that excessive. If his com- 
mission on the vessels now building would be £46,000, that would 
not be too much. THe should think that after that the nation 
would owe him a large debt of gratitude for what he had done for 
it. The commission of naval architects varied from 10 to 24 per 
cent. The business of the naval architect was to draw the plans 
and superintend the work. He had not done this with regard to 
the seven vessels mentioned in his particulars as being built accord- 
ing to his method. He had received notice that his complete 
specification went beyond the provisional one. [The witness was 
examined at some length upon this point, and in several instances 
admitted that there were things in the complete specification no 
foundation for which he could find in the provisional one.| In the 
provisional specification there was nothing about packing flange 
plates with wood, or the use of wood at all. 

The suppliant stated that in the construction of the Warrior his 
patent was infringed. According to his plan the plates were fastened 
together by flanges at the top and bottom, and bolted through to the 
skeleton framing. The plates of the Warrior were not flanged. His 
patent was infringed by the employment of a longitudinal framing 
in the constructicn of that vessel. 

The Lord Chief Justice pointed out that the suppliant’s specification 
did not claim as his invention the framework or skeleton, but only 
a mode of fastening plates to it, and to each other. 

Cross-examination continued.—The longitudinal framing on the 
outside of the inner skin and the teak packing was a violation of his 
patent.—After some other questions, 

The Lord Chief Justice said that no evidence had yet been 
given of any infringement of the suppliant’s patent, and possibly 
no such evidence might be adduced 

Cross-examination resumed.—lHe had received notice of several 
patents which were alleged to have anticipated his. Among them 
was Dickinson’s patent, dated 1821. ‘There was a distinction 
between the mode of construction referred to in that patent and 
that invented by himself. Guppy’s patent, Tuck’s patent, and 
Boydell’s (jun.) patent, 1845, were also different from his. The 
mode of construction adopted in the case of the Menai tubular 
bridge differed from his. In that case there was no framework 
independent of the plates. Mr. Fairbairn’s patent, too, was dif- 
ferent from his. He could construct a vessel which would go at 
a speed of 500 miles a day, or twenty-one knots an hour, with 
perfect safety. 

In re-examination the witness stated that in none of the patents 
which had been referred to was there an independent framework. 
The Great Eastern was built according to Guppy’s patent, and she 
had no such framework. 

Mr. John Branscombe, licensed victualler, stated that he had been 
16 years engaged in shipbuiding. Prior to the year 1853 iron vessels 
were built with a vertical framing from the keel to the sides. The 
plates were put on outside and rivetted through. In 1854 he was 
engaged in the pay department of the Orchard Iron Works. From 
reading scientific papers he became acquainted with Mr. Clare’s 
system of longitudinal and vertical framing, which was to him anew 
system. In 1859 the Admiralty invited tenders for iron frigates. 
Ife saw the Resistance built. She was built with horizontal and 
vertical framing, which was an infringement of the suppliant’s 
patent. 

Mr. John Morrison stated that he was foreman shipbuilder in the 
establishment of Messrs. Laird, of Birkenhead. Eight or nine years 
ago he saw Mr. Clare’s models and drawings in Liverpool. Before 
then he had never seen a ship built with a longitudinal framing. In 
the model of the Warrior upon the table there was both longitudinal 
and vertical framing. 

Mr. W. Smith, civil engineer, London, stated that the specification 
and drawings of the suppliant showed an independent, longitudinal, 
and vertical framing for vessels, which he believed was, in 1853, an 
entirely new construction. The drawings in the suppliant’s final 
specification fairly carried out what was indicated by the figures in 
the provisional specification. He did not think that there was any 
avalogy between Dickinson’s invention and that of the suppliant. 
There was no longitudinal or vertical framing in the Britannia tube, 
nor was any contained in Mr. Fairbairn’s or Guppy’s patents, 

At the close of the plaintiff's case, 

The Attorney-General asked his learned friends to state what it 
was that they claimed as the invention of Mr. Clare. 

Mr. Seymour said that they claimed a combination of vertical and 
longitudinal framing, and a mode of fastening iron plates to it. 

The Attorney-General then opened the case for the Crown, and 
evidence was adduced in support of the case thus stated, which, in 
substance, was that the patent was not good and valid, being for 
matters which were not really new inventions by the plaintiff; and 
that the Admiralty had not availed themselves, in the construction 
of the vessels, of anything which could fairly be considered the plain- 
tiff’s, whether in the way of invention or otherwise. As regards the 
claim upon contract, however, the case on the part of the peti- 
tioner or plaintiff appeared to have failed, as in the course of 
the evidence the Lord Chief Justice intimated that the oral evidence 
of any such contract failed, and that so far as it rested upon the 
letters which had passed he was of opinion that there was no con- 
tract with the petitioner to accept and use his plans, &c. The case, 
therefore, appeared to depend entirely upon the validity of the 
patent, although the Admiralty, in the evidence which they adduced, 
negatived the actual use of his drawings. 

Mr. Carpmael was called, and examined by Mr. Collier, Q.C., at 
great length, on the part of the Crown. As regarded the validity of 
the plaintiff's patent his evidence was necessarily technical, and not 

sily made intelligible in print without the aid of the models and 
drawings to which he referred. It may, however, be stated that, 
according to his evidence, in the plaintiff's process the rivets pass 
through the angle or“ T'” iron and the iron plates, and must do 
so; that theplates were necessary to keep the “ angle-iron ” together, 
and the rivets to keep the plates together; and that without them 
the “skeleton plates” would not hold together, and would 
fall to pieces. The plaintiff, he said, in his complete specification 
claimed matters which were not in the original specification, and 
were not new. According to his view the complete specification 
claimed the putting of wooden decks on transverse bars of iron, which, 
he said, had been practised twenty years before the patent. There 
was nothing, in his opinion, in the plaintiff's patent which could 
include armour-plates like those of the Warrior. ‘I'he most interest- 
ing portion of his evidence was that which related to the construc- 
tion of this noble vessel, with a view to show that it was not made 
according to the plaintiff's plan. As to this, the sum and substance 
of his evidence seemed to be that, on the plaintiff's plan, there would 
be no independent framework apart from the plates which formed 
the “ skin,” as the edges of the iron plates, according to the plaintiff's 
plan, are fastened to the frame and hold the frame together, so 
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that there would be no frame without the pistes; whereas, in the 
Admiralty plan (on which the Warrior was constructed), the 
edges of the plates are fastened simply to each other, and fastened 
together by means of overlapping and rivetting, and the plates are 
then rivetted to the “skin” of the ship; in short, the “skin” is 
one body, and the frame is another—attached to each other, but in- 
dependent—so that, without the framing, the “skin” would hold 
together; whereas upon the plaintiff's plan the “skin” would not 
bold together without the framing, and the “ skin” and the framing 
are mutually necessary to each other, and the rivets are necessary to 
keep the whole together. In fact, the witness said, the Warrior is 
acomplete body without any frame, the plates being joined together 
by rivetting and overlapping, and, though there is a longitudinal 
beam, that is not the means of connecting the plates together, but 
is only the mode of connecting the “skin” with the main 
body. In the Warrior he said there is no “T'” iron (although 
there is “angle” iron), and the mode of armour-plating, he 
said, is essentially different from the plaintiff's method, 
which, indeed, he denied had any proper application to armour- 
plating at all. In the Warrior the wood wes only between the 
“skin” and the armour, and the mode of arrangement was quite 
different from that described by the plaintiff. The witness went 
on to deny the novelty of the sane ng method, and declared 
that the essential features of the Warrior plan were to be found 
in the construction of the Menai bridge, and that other portions 
of the plaintiff's method were to be found also in that bridge. 
The “'T’” angle irov, for instance, was to be found in that 
bridge, and if the plaintiff claimed the longitudinal and trans- 
verse frames without rivetting, then that was to be found 
in the bridge, which contained some features of construction 
to be found in the Warrior, and some whies: were not in 
the Warrior, but were in the plan of the plaintiff. There were 
other iron bridges which illustrated the same system of construc- 
tion, as that of the Conway. It was, the witness said, well known to 
scientific men throughout the country long before the plaintiff's 
patent. After the Menai bridge was finished, a work was published 
in 1850, with diagrams, fully explaining it; and any one reading it 
would quite master the whole system of horizontal and vertical 
framing, and, in fact, all the main features of the plaintiff's or of the 
Admiralty plan. The witness went on to examine the patents 
previous to the plaintiff's with the same view of disproving the 
novelty of his alleged invention. 

Mr. Carpmael’s examination by Mr. Collier, which was of great 
interest, and, it will be seen, of great importance in the cause, occu- 
pied four hours, and was not concluded until past two o'clock. 

Mr. Digby Seymour then proceeded to cross-examine him at con- 
siderable length. The cross-examination of such a witness is, it is 
well known, a very arduous task, and we can but give its general 
scope and tendency, which was, of course, to show  thag 
there were features in the plaintiff's plan which were followed 
in the construction of the Warrior, and which were really 
novel, and not comprised in any of the previous patents, 
or in any of the methods or processes of construction known 
and applied before the plaintiff's patent. The witness was 
pr a great deal as to whether he had known of ships of iron 
built before the plaintiff's patent with an independent self-sustaining 
framework of longitudinal as well as vertical beams, and he declared 
that this had been the system followed by Sir R. Seppings (with 
whom he had himself been) more than thirty years ago in respect of 
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wooden ships, and that it had been patented by Mr. Guppy in regard , 
to iron ships. And he declared that the Grat Eastern had been | 
built on that system, and that the Warrior alsc was so built, and that | 
if its “skin” or outer plates were taken off tlere would be an inde- 
pendent longitudinal frame. 

Re-examined by Mr. Collier, the witness sated that long before 
the plaintiff's patent ships were constructed wth longitudinal frames, 
and that,in short, a ship had never been ad could not be con- 
structed with a vertical frame alone; but the frame was first com- 
pleted before the plates were put on, aid could net be con- 
structed of vertical ribs alone, and wha it was constructed 
the outer plate or “skin ” was put on, the phtes being fastened to 
each other by overlapping and rivetting, antl also fastened to the 
frame. The witness further stated that thewood in the Warrior, 
with the outer covering of armour plates, was attached to the 
“skin” by bolts going through all of them, out the frame was self- 
supporting, and that the plaintiff's patent dil not show a system of 
support independent of the plates. 

The examination of Mr. Carpmael, who wis more than five hours 
in the box, was not concluded until half-pas 3 o'clock in the after- 
noon, having lasted all day. 

In the course of the examination the LordChief Justice observed 
that if Guppy’s patent were accurately descrbed there was an end of 
the case, but as there were no models of Guppy’s invention, it was 
difficult to convey the description of it. Atverting to the length to 
which the cause had run (with reference » other causes pending), 
his Lordship said that, although, for the sale of other suitors, he was 
sorry that these patent causes should take w so much time, he could 
not say that, although the case hadalready lated three days,and might 
take a fourth, or even a fifth, considering its great magnitude and 
importance, it had taken up at all too mucl time. 

[ The case is not concluded at the time «f our going to press. ] 





WORBY’S REAPING VACHINES. | 

Tuest improvements, by William Woy, of Ipswich, relate to 
that class of reaping machines in which. self-acting side delivery 
constitutes a principal feature, and have epecial reference to an in- 
vention for « hich a patent, bearing date Jine Ist, 1861, was granted | 
to R. C. Ransome, of Ipswich, No. 1379. 

The object of these improvements is fb enable the machine to be | 
so constructed that the platform and cuting parts may be turned 
up so as to allow of the whole machine passing freely through an 
ordinary field gateway. This plan ha also another advantage, 
that when the platform and cutting part; are turned down jor use 
in the field, the joints upon which they nove allow of rise and fall! 
according to the unevenness of the land, ad thus relieve the machine 
of undue strain. The rakes or rake-heais are made to rise and fall 
a; the platform rises or falls, by means suitable mechanical con- 
nections between the platform and rake or delivery apparatus, so 
as to maintain their relative position wih respect to the platform 
surface. The rake arms having slots logitudinally to admit of the 
rake-heads which pass through them beig governed by springs. 

Fig. 1 shows a side view, Fig. 2 a plan and Fig. 3 a back view of 
a reaping or mowing machine constructd according to the inyen- 
tion ; Fig. 4 is alsoa back view, showiig the platform and cutting 
parts turned up so as to allow of the whle machine passing freely 
through an ordinary field gateway. 





The general principle and constructin of the machine shown in 
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the drawings being similar to that described in the before mentioned 
patent granted to R. C. Ransome, in the year 1861, No. 1379, it will 
suffice to refer only to such parts as serve to illustrate the nature of 


| the present improvements. 


The platform and cutting parts are fixed to a bracket a, which is 
hinged to the frame of the machine, and has motion en the pin d. 
The platform and cutting parts ay thereby be turned up, as shown 
in Fig. 4, for travelling, and are at liberty toaccommodate themselves 
to the inequalities of the land when in work. A lever ¢ is attached 
to the bracket a in such manner that it can be readily removed when 
the platform and cutting parts are to be turned up for travelling. 
A second lever d having its centre of motion on a pin e fixed to the 
frame of the machine, is connected by the link / with the lever c. The 
cam ring g is hinged to the upright frame /, and has motion on the 
pins i, i, (see Fig 1). A connecting rod & is attached to the cam ring 
at/ and to the lever d at the point m, and has a swivel screw n for 
the purpose of adjusting the tines of the rakes to a proper distance 
from the surface of the platform. The rake-heads 0, instead of being 
rigidly fixed to the arms p, have two shanks g, which pass through 
slots in thearms p. A spiralspring r is inserted between the shanks 
q inside the arms p,and is held in its position bya pins; tisa 
guard to give additional support to the long shank. 


Tue Etswick OrpNance Company.—It was stated on Saturday at 
Woolwich that the War Department have directed the entire manu- 
facture of rifled ordnanee for Government, hitherto carried on at Sir 
William Armstrong's establishment at Elswick, to be transferred to 
Woolwich arsenal. The royal gun factories have been pronounced 
superior to Elswick in efficiency and economy. ‘The announcement 
was received with much satisfaction, as tending to reinstate a large 


| number of artisans and labourers who have been unable to obtain 
| permanent employment since their dismissal on the late reduction of 


the establishment. 

Navy Estimates.—The pruving knife is, according to rumour, to 
be vigorously applied to the Navy Estimates, and even two millions 
are mentioned as representing the sum likely to be saved in the 
financial year 1863-64. The economy will chiefly be effected by the 
reduction of the fleet, as it is argued if iron-cased ships are superior 
to those of wooden construction, we shall not require so many of 
the latter. There will, therefore, be a consequent reduction in the 


| amount of stores in comparison with former years. We fear there 


will be no attempt made to reduce the number of clerks in the 
civil branches of the service, but, on the contrary, it is expected 
there will be an increase among these gentlemen.— Army and Navy 
Gazette. 

Practicat Lectures at CuatHaM.—On Tuesday Mr. J. Anderson, 
one of the staff of lecturers engaged by the War Department at the 
Royal Engineer establishment, Chatham, commenced a course of 
lectures to the officers and men at head-quarters on “ The Elemen- 
tary Principles of Machinery.” The series of lectures embrace the 
following subjects:—Mechanical power and its application ; steam 
and its production; the steam engine and its application; iron and 
steel manufacture ; and the tools and machinery for working woods 
and metals, &c. The whole of their officers and men at head-quarters 
who have completed a certain course of their instruction are to attend 
these lectures. Arrangements have likewise been made for the 
delivery of lectures to the officers and men of the Royal Artillery 


| in the theatre of the Royal Artillery Institution. 
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TO CORRESPONDENTS. 


Notice.—A SpreciaL EpItTION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 


single postage. 


*." Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 
J. R. (Manchester).— See leader in another column. 
J. F. W. (Troy, New York).—Remittance received. 
P. C.~-We have not seen Mr, Fowler’s official report. 
M. M. (Gloucester-terrace).—Advertise for the makers. 
J. W. (Plymouth).—Had you not best apply lo a patent agent ? 
A Supscriper.—Mr. Nasinyth's address is Penshurst, Lee, Kent, 
W. M.—G@un metal bearings would be more durable than cast iron. 
J. F. 8S. (Newcastle).—Porter's governor is advertised weekly in our columns. 
J. G. W.—Those who still use hemp-packed pistons must still feed them with 


tallow. 

R. A. P. (St. Helier).—Jilustrated and described ia Tut ENGINEER a short 
time ago. 

Inventor.—Address, *‘To the Secretary of the Admiralty, Whitehall, 
London, 8.W. 

Vortex and FatrPLAy.—Your letters cannot appear otherwise than over 
your real signatures. 

U. P.—A horizontal engine, with double cylinders, and externally-sired double 
Slue boilers, would be best. 

R. 8. and L.— You cannot hold a valid patent for the machine if the patent be 
obtained after the machine is publicly used. 

W. B. (Commercial Mills).— You should advertise your improvements, but we 
cannot permit you to do so in this column, 

G. W.—IJ/ you wish to learn the whole business of stereotyping you should apply 
to a stereotyper, or procure a book on the subject. 

M. R.— We believe the measured mile at or near Gravesend is a nautical mile of 
6.076/t. If we are wrong we trust some of our correspondeats will correct 


ue 

R. C. (Consett.)—Our 14th volume ended with the last number of Tue 
Ene@tnger for December last. The numbers for each six months fori a 
volume. 

E. W. B.—Buctle plates are the best for your purpose. Mr. Mallet. of No. 11, 
Bridge-street, Westminster, ws the patentee, and will give you all requisite 
information. 

H. u.— We declined “ F. F.'s” letter because it contained personalities directed 
against other corresponients. We must decline yours because it contains 
personalities directed against ourselves. 

B. W.—33/t. nearly would be the greatest height to which it would be possible 
Sor water to rise in a syphon, even were the water free, which it is not, fiom 
air. Practically, 20/t. would be a good lift for a syphon. 

P. A.—We should not suppose that bovling down salt water ia an open tin 
kettle would furnish much useful data as to the incrustation in steam boilers, 
The most trowbl incrustation is that from sulphate of lime, and you 
should experiment with a solution of plaster of paris in a ciose iron boiler. 

8S. M. E.—We should suppose srom the diagram that the induction ports were 
too small, or that they were not opened sufilciently at each stroke. There is 
a great deal of wire drawing on the steam line. The exhaust line is very 
Jair. Not muck expansion. No scale is given jor the diagram, and the: e- 
Jore we cannot say whether the vacuum is good. 

Tinom.—Jf yours ww the stationary link motion, the action of which on the 
valves is somewhat irregular, the setting of the eccentrics will depend upon 
the length of the eccentric rods, and radius er valve rod. We could not give 
a rule sor such a case, but with the lengths, throw, de., we should quickly 
jind the proper position of the eccentric with the help of a diagram. 

S. H.—It appears by your letter that not only Mr. Bessemer, but Mr. Macin- 
tosh had patented valves of the construction which were shown in our illus- 
tration. We do not see the patentable difference betweea yours and theirs, 
but if there be any we will cheerfully yive you space to point it out. Our 
remark, as was apparent from the contect, did not apply to the second valve 
described. 

Sotus.—Jf you will dropa note to Mr. Barlow, he will, we think, send you the 
paper. The strength of beams varies directly as the depth, and we should 





calculate central breaking weight of yours by the formula : ‘ = B, w, 


where a =area of bottom flange in inches, d = depth and | = length, and 
¢ a constant = 26 yor cast won, and 8U for wrought iron. Of course your 
top and bottom flanges are connected by a web or lattice. 

C. C.— Babbitt s metal (a wmode of using which, only, was patented by Isaac 
Babbitt, of Boston, U.S.) is made as follows :—Melt 4 parts copper, aad 
slowly 12 parts best Banca tin, 8 parts regulus of antimony, aud 12 pa ts 
more of tin, while the composition is in a melted state. After the copper has 
been melted and 4 lb. or Sw. tin added, the heat should be lowered to a dull 
red, and the rest of the metal then added. This composition w calied 
“hardening.” When required for use melt 1lo. of i with 2b. Banca 
tin, when it will be ready sor lining. When melting the metal, always keep 
a small quantity of powdered charcoal on us surface. There is a good deal 
in knowing how to use Babbitt metal. Do you understand it ? 

A. M.—The centre of gravity of the section of the tly-wheel rim moves at the 
rate of 44/t. per second, which is the initial velocity with which a moving 
body would, ¥f directed upwards, rise to a height of rather less than 30st. 
In other words, every part of the rim of the sly-wheel, moving with this 
velocity, would, if directed upwards, have su ficient stored-up power in it tu 
carry it to a height of nearly 30/t. intv a vacuum, The weight of the ria 
multiplied into this height gives nearly 000,000/t.-lb. of mechanical power. 
To find the height to which a body will rise with a given initial velocity, 
divide the velocity in feet per second by 8°04, und square the quotient. The 
result will be the height of ascent in Jeet. The power required to pat any 
ponderous body into motion at any given velocity will alicays ve equal to 
the product of the weight ey the body wto the height corresponding to that 
velocity. 





REPA!RING THE GREAT EASTERN. 
(Vo the Editor of The Engineer.) 


Sir,—In my letter to you on this subject on the 10th ult., I remarked 
that the plan was “ revived after a forty years’ sleep.” 

I have since Jearned that this identicai plan was tedly used by Mr. 
John Maxton, for the Egyptian Government, some fifteen or twenty years 
since, and is also in constant use by Mr. B. Jensen, at Dantzic. 

7, Duke-street, Adeiphi, Feb. 2, 1863. Cuas. F. T. Youne, C.E, 








THE CORROSION OF BOILERS. 
(10 the Editor of The Eagineer.) 

S1r,—When I was an apprentice, about twenty-five years ago, at (I may 
say) one of the best steam engine factories in the kingdom, a circumstance 
transpired while I was assisting in erecting a 60-horse power stationary 
engine that caused me to ask how a piece of wood, suspended so short a 
time in a boiler then at work, could be so much reduced in size? My 
superior told me that there need be no wonder about that, as he said) 
there is scarcely anything so dry as confined steam. 1 often think, if such 
is the case, there is no wonder at boilers (especially locomotives) getting so 
thin near the water level, where the piates must be constantly wet and dry 
alternately when at work. H. H. 

Grand Junction Works, Northampton, Feb. 3rd, 1863. 


MUSIC WIRE, 
(To the Editor of The Eagineer.) 
Sin,—* Euphone” may determine the number of vibrations of 4 stretched 
wire from the following formula :— i wi 
No. per second = 4746 Y A 
L w 


L = length of string in feet. 
T = tension in Jb. 
w = weight of wire in grains per foot in length. 
Example :—Tension = 100. 
w = 30 grains. 
= 4ft. 
No. of vibrations per second equal 
4746 100 1 895 — 216'5 
rr op 7 XI 25 = 2165. 
The number of vibrations is, of course, one-half the number of impulses, 
one vibration producing ten impulses. Bb. 





MEETINGS NEXT WEEK. 
InstiruTION ov CiviL ENGINEERS.—Tuesday, February 10, at 8 p.m., 
Discussion upon “ Sleeper Woods, Madras Railway,” and, if time permits, 
‘Description of the Drainage of Dundee,” by Mr. Jobs Fulton; and 


“Description of Drainage Works of Newport (Monmoutishire),” by Mr. 
A. Williams, Assoc. Inst. C.E. 

Society or ARxTs.—Wednesday, 8 p.m., “ On the Submsrine Telegraph,” 
by Thomas Webster, F.R.S. 





Tue ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Haly-yearly (including double number), lis. 
Yearly (including two double numbers), £1 11s. 6d. 
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Strand, London, W. C. 
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ROAD LOCOMOTIVES AND TRACTION ENGINES. 

THE Locomotives’ Act of 1861 made a great number of 
provisions for the regulation of steam traffic on common 
roads, and many of these are still overlooked by makers 
and owners of traction engines and steam carriages. It 
will not be needless, therefore, to summarise here the prin- 
cipal clauses of that Act. Any carriage containing within 
itself the means of its own propulsion, pays the same turn- 
pike tolls for every two tons of its weight, or fraction of two 
tons beyond any even number of tons, as is levied on a 
single horse and cart, the latter having wheels of the same 
width as those of the engine. In the case of engines of 
the Boydell class, the width of the shoes is to be taken as 
the width of the wheels. For every carriage drawn or 
propelled by a road locomotive, the same toll is payable for 
each pair of wheels as is paid by two horses drawing a 
cart, &c., with wheels of the same width, and for every 
single wheel beyond a pair or pairs, half of this toll is to 
be paid. In other words, for each wheel of every carriage 
drawn or propelled by a road engine, the same tolls are to 
be paid as for one horse drawing a vehicle having wheels 
of the same width. If, however, the wheels of the car- 
riages drawn by an ~—a are not cylindrical, one half 
more toll is to be puid. None of these provisions apply to 
private roads or bridges, nor to the Commercial Road. 
Engine-drawn carts not having cylindrical wheels must not 
carry a greater load than is allowed by the general turnpike 
Act. Where the wheels are cylindrical, not over 14 tons may 
be carried on a pair of wheels of a carriage drawn by an 
engine, unless the wheels are 4in. or more wide. If 6in. or 
more wide each pair of wheels may carry 2 tons ; if 8in. or 
more wide each pair may cerry 3 tons, but in ne ease, with 
the following exceptions, is each single wheel to carry more 
than 2 tons, including the weight of the iage itself. 
The exceptions are for carriages with springs, which may 
carry one sixth more than the above-mentioned weights, 
and no restriction of weight is to be imposed in the case of 
vehicles loaded with a single tree, block of stone, casting, 
forging, boiler, or other object which, whether in a singie 
piece or in two or more united together, forms one whole. 

Either of her Majesty’s principal Secretaries of State 
may prohibit the use of any road engine which he may con- 
sider dangerous or hurttul. Such prohibition is to be 
published in the Gazette, and if disregarded a penalty not 
exceeding £10 mav be enforced. 

No engine weighing more than 15 tons is to be taken 
over a county bridge, nor over a parish bridge when the 
weight exceeds 12 tons. The owners of such engines are 
answerable for all injury occasioned by them to bridges. 

Road engines must not emit smoke, under a penalty of 
40s. for every day of the continuance of the nuisance. 

Every road engine must be attended by two persons, 
and if two or more vehicles are drawn another attendant 
must accompany them. ‘T'wo good lights must be provided 
for night work, and these are to be lighted one hour after 
sunset and kept burning until one hour before sunrise, 
whenever the engine is employed on a highway between 
those hours. ‘lhe penalty tor neglect is not to exceed £5, 

Engines drawing agricultural machinery are exempt from 
highway tolls. 

No engine must run upon a highway at a speed exceeding 
10 miles an hour, nor within a city, town, or village at a 
speed exceeding 5 miles an hour. ‘lhe penalty for infrac- 
tion of this restriction is not to exceed £10 in the case of 
the owner, nor £5 in the case of the person working the 
engine not being the owner. 

No locomotive exceeding 7ft. in width, nor, where the 
weight exceeds 3 tons, with wheels Jess than 6in. wide, 
may be driven within the city of London without permis- 
sion of the Lord Mayor, nor elsewhere in the metropolis 
without permission of the Metropolitan Board of Works, 
nor in any municipal or parliamentary borough without 
permission from the proper authority. ‘Ihe penalty for 
neglect is not to exceed £5 per day of such unauthorised 


use. 

The weight of every road engine must be legibly marked 
upon it, under a penalty not exceeding £5, while the ex- 
hibition of a false statement of the weight involves a 
penalty not exceeding £10. 

Directing our attention, now, to the construction of steam 
carriages aud traction engines, we have always the fact to 
deal with that on a level pavement the resistance to the 
motion of a carriage is from 25 jb. to 35 lb. per ton, and 
that on ordinary roads the resistance is from 75 Ib. to 
150 lb. per ton. This is exclusive of gravily or inclines, 
and which, on the steepest part of Holborn hill, for ex- 
ample, would be 160 lb. per ton, and, on inclines of 1 in 50, 
nearly 451b. per ton. If a tractive power of say 150 |b. 
be provided for every ton of the weight of the engine, a 
5-ton engine would have 750 Ib. of tractive power, and at 
10 miles an hour would have to exert 20 actual horse-power. 
This power would doubtless take a 5-ton carriage at the 
rate of 18 miles or 20 miles an hour over a good road, with 
resistances not exceeding in all 75 1b. per ton. As to the 
power which may be obtained in a steam carriage 





of a given weight we have the example of steam 
fire-engines, in which, with a weight of 3 tons, a 
wer of from 40 to 50 horses is often exerted. 
ith traction engines, however, of 10 tons weight, we 
believe 50 indicated horse power is about the utmost 
exerted. There are reasons, of course, why a traction 
engine, or even a steam carriage, should weigh more than 
a steam fire-engine of the same horse power, yet the 
actual difference appears to be greater than it ought. We 
do not know the weight of Bray’s engine, but presume it 
is not far from 12 tons. It is said tohave exerted a draught 
of 9,000 lb., at a speed of 14 miles an hour, over and above 
its own resistance. The useful effort would be 36-horse 
power, and the total work, including the resistance of the 
engine, say 50 actual horse power. It is well known that, 
with a load of nearly 40 tons, any traction engine of 12 
tons’ weight would a considered to be heavily worked, yet 
on even but a moderately fair road the work done at 24 
miles an hour would not exceed 20-horse power; and if 
horses were actually employed, it is clear that each might 
be counted equal to a load, including wagon, of at least 23 
tons. We have seen one of Aveling’s engines, said to 
weigh 10 tons, take two loaded trucks, weighing 10 tons, up 
an incline of 1 in 7 at the rate of about 2 miles an hour. Here 
the total resistance would be about 34 tons, and the horse- 
ower rather more than 40. The engine, however, could 
ave taken a larger load. A railway locomotive and 
tender of five times the weight would have exerted ten 
times the power, and a steam tire engine of one-fourth the 
——. or 24 tons, would have exerted an equal power 
(40 horses). 

It is indispensible in the case of geared traction 
engines, intended to move very heavy weights, that the 
engine should be heavy in order to obtain adhesion; or 
otherwise, as in the case of Messrs. Chaplin and Co.’s 
traction engine, that the load should rest on the framing of 
the engine itself. ‘The feathering spades in the wheels of 
Bray’s engines, and the clips and studs employed in the 
wheels of other engines, are for the purpose of obtaining 
a stronger “ bite” on the ground. It cannot, therefore, be 
considered an object to greatly diminish the weight of 
traction engines, but in the case of steam carriages, in- 
tended only to move themselves, and from 10 ewt. to 
even one ton of passengers, or perhaps one-half the num- 
ber carried in an ordinary omnibus, we think the 
weight should not greatly exceed that of steam 
fire engines working up to 40-horse power. Ver- 
tical boilers with small tubes, as used in fire-engines, 
are lighter and involve less weight incidentally in 
the way of framing and fastening than the ordinary 
horizontal boiler. ‘The employment of double cylinders is, 
in our opinion, attended with an increase of parts, compli- 
cation and weight, without a single attendant advantage. 
We are referring, at present, only to steam engines for 
common roads, although single cylinders answer every 
purpose for many other classes of engines. For steam 
carriages for the conveyance of passengers we believe, too, 
that gearing is wholly unnecessary, and that a single 
cylinaer counected to an intermediate shaft, which, in its 
turn, is connected by coupling rods to a crank axle, is 
preferable to any other arrangement. In steam passenger 
carriages there will be at least 250 1b. adhesion of the 
driving wheels for every ton of the weight upon them, and 
if two-thirds or even three-fifths of the whole weight is on 
the driving wheels, there should be no danger of slipping, 
unless the engine is geared down to a very slow rate. 

Thus far we have seen few, if any, features of steam fire- 
engine practice introduced into steam carriage construction. 
We cannot believe that steam carriages will ever give satis- 
factory results until the present style of construction is 
much modified. And many of the same changes may be 
profitably made in traction engines. One of the most suc- 
cessful 10-ton traction engines now in use costs but £420, 
while others with costly wheels, double cylinders, and other 
appendages of doubtful value, cost from £1,100 to £1,750, 
Before steam can be successfully introduced upon common 
roads its application must be simplified to the last degree 


of possibility. 
THE PATENT LAWS, 


Many of our readers have heard of the Inventors’ Insti- 
tute, an association of noblemen and scientific, professional, 
and practical gentlemen, meeting in the chambers of an 
engineer in Great George-street. ‘This gentleman is con- 
nected with the Permanent Way Company, and therefore 
the Institute hus been supposed, by some, to have been 
originated for purposes in connection with that Company’s 
patents. So, tuo, the secretary of the Institute is connected 
with the “General Patent Company ;” and it has been 
said, therefore, that the new organisation was set up 
with a view to the multiplication of clients. ‘There is no 
reason, that we can find, for either of these conclusions. 
The Inventors’ Institute has been formed with a well de- 
fined programme; and although its objects are, laudably 
enough, the common interests of inventors, which comprise 
incidentally those of patentees and patent agents, we can 
discover nothing in the Institute of which the public, still 
less inventors, need have any apprehensions. 

Within the last two years th 2 whole system of patents 
has been attacked by several eminent men, and by one or 
two prominent leaders of opinion. Among the latter was 
the Zimes, which, twelve years ago, ably defended patents 
and the principles upon which they are granted. ‘lhe 
Times, however, has now ceased to attack patents; and 
whatever opinions Sir William Armstrong and others may 
still retain, the abolition of patents is a thing now hardly 
thought of. ‘The Inventors’ Institute, which has been in 
existence for several months, and the committee of which 
have made a report which we have transcribed on another 
page, has not, so far as we are aware, even questioned 
the public policy of patents, but has taken it for 
granted. Naturaliy enough, also, as representing the 
interests of inventors, the Institute, so far from making 
any abandonment of the present privileges of patentees, 
proposes to obtain their extension. THE ENGINEER has 
never been the professed organ of the interests of in- 
ventors, but upon broad considerations of public policy 
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we can unhesitatingly declare that these interests have 
received too little, 1 than too much, protection; and 
we are prepared to go tothe full length of the recommenda- 
tions of the report in question. The notion does not 
generally prevail, even if it has ever been raised, that the 
interests of society suffer from the present amount of pro- 
tection accorded to ordinary property, and we confess our- 
selves unable to distinguish how harm can result from the 
protection of every kind of mental property. Society has 
no real motive for discouraging, but, on the contrary, every 
motive for encouraging, the introduction and develop- 
ment of useful ideas. Every machine which economises 
human labour, which diminishes the cost of articles of 
use, comfort, or reasonable luxury, or which can assist in 
the promotion of internal communication or foreign com- 
merce, is unmistakably a source of national wealth, and as 
such deserves due legislative care and protection. Ex- 
perience has shown that valuable inventions proceed more 
commonly from those in either moderate or humble cirecum- 
stances: the very ones to whom a protection for their in- 
ventions is of the utmost consequence. The inventor who 
has distincly stated in what his invention consists can 
neither injure the public, if his invention be useless, nor 
can he obstruct another inventor whose invention is for 
something quite different. The patentee enjoys merely a 
publicly acknowledged but limited monopoly of that of 
which, with sufficient secretiveness, he might have other- 
wise enjoyed a life-long seeret monopoly. ‘To say that his 
claims stand in the way of those who, subsequently and 
independently, would have invented the same thing, is to 
presume with too great exactness upon the capabilities of 
his contemporaries, and the presumption quite overlooks 
the fact that, were there no patents, subsequent inventors 
would endeavour as far as possible to conceal their inven- 
tions from the public, and to monopolise their results to 
themselves. 

The Inventors’ Institute urges upon the Royai Patent Com- 
mission the consideration of means by which, with greater 
facility for patent protection, useful inventions may be mul- 
tiplied. At the same time, a considerate regard is evidenced 
for the gencral interests of the public in the matter of alleged 
inventions which are not original. ‘The first reeommenda- 
tion of the committee of the Institute is one which we 
have often urged, and which (we wish to place the fact 
on record) was suggested at least four years ago by 
Mr. William Bridges Adams. It is, that applications for 
patents should be committed to a competent board for 
examination and report, but which board should have 
no power of rejection if the applicant, after being 
advised that his invention is not new, persist in his appli- 
cation for a patent. If there were prior patents which the 
examiners believed to stand in his way, these should be 
publicly noted on his patent, with which the patentee 
might then be left to do the best he could; but with leave 
to move, upon sufficient reason, for cancelling the damaging 
record. ‘The committee recommend, and very judiciously, 
that the examiners should only address themselves to the 
question of the novelty and not to that of the utility of an 
invention for which a patent was sought. The term re- 
commended for the duration of patent rights is 21 years. 
Experience, we think, has shown that 14 years is too short 
a period of protection in very many cases. An author may 
have a copyright for 42 years. It may be noted that, at 
the last amendment of the United States patent laws, the 
duration of a patent was extended from 14 to 17 years. As 
to the cost of patents, the committee recommended that it 
shall not execed £26 in all; viz., five 50s, payments and a 
payment of £12 10s. at the end of the fifth year. As to the 
legal procedure in cases of the infringement of patents, the 
committee have this subject still under consideration, and 
an early report is promised, 

Beyond the points named, the 4th, 7th, 9th, 15th, 15th, 
i7th, 19th and 20th resolutions of the committee, and con- 
tained in their report, on another page, possess especial in- 
terest for inventors. We heartily concur inthem all, and we 
believe that the Institute deserves the thanks and support 
of inventors generally for the very considerate and com- 
prehensive scheme of patent law reform which its committee 
have already drawn up. We sincerely wish that Parlia- 
ment may udopt all their recommendations. 





RAILWAY BILLS. 

Tue following Bills have, since our last, passed the examiners of 
the House of Commons :—Metropolitan, to enable te company to 
take houses and lands in the City and at Paddington, and to enter 
into traflic arrangements with the Midland Company, Great 
Western, for an extension from West Bromwich to ‘Tipton, and to 
raise £54,000; London, Chatham, and Dover, to extend their line to 
Greenwich and Woolwich, to improve the communication with the 
Victoria Station and with the Crystal Palace, and to raise £1,900,000 ; 
Great Northern, extension from Nottingham to Cadnor-park, in 
Derbyshire, and to raise £350,000; North Staffordshire, for railways 
m-"Trent and between Burslem and Cheddleton, and to 
raise £100,000; Oswestry and Newtown, for branch to Yregynon, 
and to raise £135,000 ; Lianelly, for new lines, and to raise £132,000 ; 
Northampton and Banbury, for new line from Dlisworsh to the 
Buckinghamshire Railway; London, Brighton, and South Coast, 
for extensions in Surrey, and at Battersea, and to abandon certain 
lines; Ware, Hadham, and Huntingford, for increase of capital and 
further subscription by the Great Nastern; Dublin Metropolitan, for 
railways and tramways, and a central station in Dublin, at an esti- 
mated cost of £500,000; Saffron Walden, for extensions te the 
Great Eastern at Bartlow, and to raise £70,000; Cowes and New- 
port, to raise £20,000 in new shaves and borrow £6,500; Worcester, 
Dean Forest and Plymouth, to extend the Worcester and Hereford 
Railway to the West Midland through the Forest of Dean, and to 
raise £400,000; Great Northern, for an extension from Owston to 
Cottam, and to raise £332,000; Hammersmith and City, to make a 
junction at Vaddington with the Great Western, and to raise 
£60,000; Metropolitan, Tottenham, and Hampstead, for a line from 
the Metropolitan, near the eastern end of Gower-street, and to rai 
£400,000; Vale of Llangollen, to enable the company to 
£24,000, and to make financial arrangements ; Central Wales Exten- 
sion, for power to make arrangements with the London and North- 
Western, and raise £120,000; Knighton and Central Wales, for 
amalgamation, to arrange with London and North-Western, and to 
raise £40,000; Bristol and Exeter, to raise £375,000, purchase addi- 
tional lands, enlarge stations, and to make arrangements with other 
c mpanies; Furness, to purchase Barrow Harbour, construct a dock 
und works there, and raise £120,000 by new shares; Stourbridge, to 
raise £30,000; Bala and Dolgelly, for additional works at Dolgelly, 
and to raise £38,000 ; Greenock and Wemyss Bay, for extension at 
Kelly, and construction of pier; Busby, for an extension to Busby, 
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and power to the Caledonian to subscribe funds; Carmarthen and 
Cardigan, for an extension from Newcastle-Emlyn to Cardigan, and 
to raise £160,000, and for new lines in the neighbourhood of Kid- 
welly, and to raise £90,000; Fochabars and Yarmouth; Great 
Eastern, to confer additional powers on the company in reference to 
the Waveney Valley, the Lynn and Hunstanton, and the Bishop's 
Stortford, Dunmow, and Braintree Railways, also in regard to the 
company’s Bill for running steamboats between Harwich and Lowes- 
toft and certain foreign ports, and between King’s Lynn, Hull, and 
Newcastle, and to raise £250,000 ; North London, for a branch from 
the Caledonian-road to the York-road; Mid Kent, to make two 
railways from their Addiscombe Extension, one into Croydon and 


the other to the London, Chatham, and Dover, near the Beckenham | 


Station, and to raise £75,000 ; Hadlow, for arrangements with the 
London, Chatham, and Dover, and Sevenoaks Nailways; Mistley, 
‘Thorpe, and Walton, for a line from the Great Eastern at Mistley to 
Walton-on-the-Naze, and to raise £60,000 ; Seaton and Beer, for an 








sion along the quays at Dundalk; Shrewsbury and Welshpool, for 
sale or lease to the London and North-Western, Great Western, 
and West Midland, and for further money powers; Kendal and 
Ulverstone, for a railway between those places; Landport and 
Southsea, for a tramway between those places, arrangements botween 
the Brighton and South-Western, and to raise £12,000; North- 
Eastern, for a branch between Hull and Doncaster, and for arrange- 
ments with the South Yorkshire and other companies; Uxbric 
and Rickmansworth, to extend the time for constructing the line, 
and to make arrangements with otber companies; Penarth Harbour 
Dock and Railway, for leasing the line to the Taff Vale Railway 
Company ; Cockermouth, Keswick, and Penrith, for further powers 





to enable the London and North-Western and Stockton and Darling- | 


ton to subscribe; Cleveland, to extend the time for completion of 
works, and to raise £75,000; Cockermouth and Workington, for 
new works and additional capital; Aberystwith and Welsh Coast, 
for further lines in the district and to raise £240,000 ; Mid-Wales, 
to raise a further sum of £200,000, to carry out the works; Peter- 
borough, Wisbeach, and Sutton, for a railway between these places, 
at an estimated cost of £180,000. The non-compliance with the 
standing orders included the Bills of Oswestry, Ellesmere, and 
Whitchurch, for divers deviations and extensions, and to raise 








extension from the London and South-Western to Seaton, and to | 
re West Cornwall Junction, for a line to | 
St. Ives, and to raise £42,000; Irish North-Western, for an exten- | 


£240,000; Inverness and Perth Junction for deviations and pur- | 


chase of additional lands; Whitford and Milford Haven, for a line 
from the South Wales at Whitland to Begally and Pembroke, and to 
raise £240,000 by new shares; the Great Northern (Spalding to 
March Extensions), uniting the Great Northern and Great Eastern, 
and to raise £225,000; Cardiff and Caerphilly, for extensions in 
Glamorganshire, and to raise £165,000; West Drayton and Woking 
Junction; Brecon and Merthyr Tydtil Junction, for new lines. 
The Bills withdrawn were the Lytham and Preston Railway, the 
Isle of Wight Valley Junction, and the Banstead and Epsom Downs 
Railway, 









Wuart ts A “Stone” Weiautr?—A_ stone, horseman’s weight, is 
fourteen pounds; a stone of batchers’ meat eight pounds; a stone of 
iron fourteen pounds; a stone of glass five pounds ; a stone of hemp 
thirty-two pounds; a stone of cheese sixteen pounds. Clear and 
simple certainly !—Builder. 

Tne Pyevumatic Post.— The Pneumatic Despatch Company, 
which was constituted a year or two back for experimental trials of 
their tubular system for the transmission of letters and packag 
have now issued their complete prospectus, the proposed capital 
being £150,000, in shares of £10. ‘he directors state that, the 
mechanieal success of the plan having been complete in their short 
line at Battersea, they have laid a permanent tube of 30in. gauge 
between the Euston station of the London and North-Western 
Railway and the north-west district post-office, Eversholt-street, 
which 1s found to work efticiently. The Post-otfice have notified 
their readiness to use as far as possible the facilities to be afforded by 
the company for the transmission of the mail-bags, and arrangements 
have been entered into with the North-Western Railway, Messrs. 
Pickford and Co., and Messrs. Chaplin and Horne, with a view to 
an early and general development of the system, by a 48-in. tube of 
five miles, which will connect the North-Western Railway with 
Holborn, the General Post-otlice, Gresham-street, and Claring-cross 
at a cost of £131,026. 

Tue Iste or Wicut Raiway.—The line of railway which is to 
connect Ventnor with Ryde has just been commenced by sinking 
the shafts for the tunnel at the Veutnor end of the line, aud will be 
complete and opened for public traflic by Midsummer, 1564. The 
line, eleven miles in length, will commence at the outer end of Ryde 
pier, by a tramway from there to the station in the town, so as to 
take passengers and luggage direct into the carriages on disem- 
barking from the steamboats without any intermediate changes 
between the pier head and the main station in Ryde. The line 
passes on its route Brading, Sandown, and Shanklin, and will make 











tion of about 80Uft. above the level of the sea, where it will pierce 


Wrexall-down with a tunnel of 1,300 yards (more than three- | 


quarters of a mile) in length, and issue from out the south side of 
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Grants of Provisional Protection for Six Months. 


2899. Joun FLeTcuer, sen., Leeds, Yorkshire, and Joun FLETCHER, jun., 
Neweastle-on-Tyne, ‘* Improvements in machinery for shaping iron and 
other metals.”—Petition recorded 23th October, 1862. 

2948. T1ioMAsS Gipson, Berwick-upon-Tweed, THomas Hatt, and THomas 
Davisox, Gateshead, Durham, “Improvements in railway brakes,”— 
Petition recorded 3ist October, 1862. 

50i4. Joun Henry Jounsos, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in decorticating grain and seeds.”—A communication from Jules Lemoine 
and Louis Joseph Maximilian Chollet, Paris.—Petition recorded 7th No- 
vember, 1862. 

3229. Josiau CRAVEN, JouN CRAVEN, and Jonas Roxtnson, Clayton-mill, 
near Bradford, Yorkshire, ** Improvements in looms for weaving.”—Peti- 
tion recorded 2nd December, 1562. 

3418. MATTHEW CLARK, Glasgow, Lanarkshire, N.B., “Improvements in 
treating waste liquors obtained when dyeing Turkey red colours.”—Peti- 
tion recorded 22nd December, 1362. 

ADRIENNE FONTAINE CoLLkTTe, Giberville, near Caen, 

nce, “*A new kind of lace.”—Petition recorded 23rd De- 
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5439. Francis Loret, Mecklin, Belgium, ‘* Improvements in constructing 
double weft-forks applicabie to every description of power looms.”— 
Petition recorded 31st December, 1862. 

21, Robert CuakLes Ransome, Ipswich, Suffolk, ‘‘ Improvements in reap- 
ing machines.”—A communication from Stanislaus Lilpop, Warsaw.- 
Petition recorded 2vd January, 1863. 

57. THOMAS STOREY, Lancaster, ‘‘ Improvements in compound waterproof 
and ornamental fabrics.” 

61. THoMAs AVELING, Rochester, Kent, ‘‘ Improvements inthe construction 
of traction engines.”—Petitions recorded Tih January, 1863. 

69. CrciL ALLEN, Basinghall-street, London, ‘* Improvements in apparatus 
for signalling on railways by detonating or expiosive signals.”—Petition 
recorded 8th January, 1863. 

71. Joun Punsuon, Pemberton, near Wigan, Lancashire, “ Improved means 

| OY apparatus for \jpreventing overwinding at collieries and to provide 

extra breakage power to steam engines.” 

| 73. WALTER Henny TucKER, Southampton-street, Strand, London, ‘*Im- 

provements in locks and in the modes of connecting the knobs and 
spindles of the same.” 

75. CARROLL EUGENE ( 
provements in wringing machines.” 

77. Martuew Carrwrient, Islington, London, 
alarums for portable and stationary uses.” 

79. Epwarp Tuomas Hueugs, Chancery-lane, London, “ Improvements in 
maciinery or apparatus for printing or staining woven fabrics, warps, 
paper, and other articles.”"—A communicaton from Joseph Kien, Lyons, 
France. 

81. WILLIAM Harrison MoreLanp and Joux Cuarret,, Loop Bridge Mill, 
Belfast, Ireland, “Improvements in winding, warping, beaming, or 
dressing machines.”—Petitions recorded 9th January, 1863. 

85, WiLutaM Grove, Tenbury, Worcestershire, “ An improved apparatus 

applicable to the sawing and cutting of wood or other light substances.” 

87. Rosert Lutiy, Thavies-inn, London, ‘* Improvements in hydrostatic 
presses, 

90. Ferrar Fenton, Mappleton, Derbyshire, ‘* Improvements in the manu- 
facture of pulp for paper making and similar purposes. ’ 

91. EDwarp Powexs, Manchester, and Joun GALLEMORE DaLe, Warrington, 
Lancashire, “ Improvements in the manutacture of causti 
potash, and carbonates, chromates, and stannates of the same alkalies.”— 
Petitions recorded 1th January, 1863. 

93. Epwin Danie Cuatraway, New Broad-street, London, ** Improvements 
in railway siznals.” 

97. WILLIAM CuarKk, Chancery-lane, London, ‘Improvements in the pre- 

n of green colouring matter.”—A communication from Charles 

s Ustbe, Boulevart St. Martin, Paris. 

99. WiLLIAM Epwarp Newton, Chancery-lane, London, *‘ Improvements 
in the application of power designed for stationary and traction engines, 
propellers, and other machinery.”—A communication from Perry Dickson, 
Utica, and William Asbley Jones, Winova, Minnesota, U.s.—Petitions 
recorded 12th January, 1863. 

101. JoskrH Bevery Fenny, Worcester, ‘ A new or improved instrument 
or apparatus to be attached to pianofortes, organs. and other similar 
keyed musical instruments for printing the score of any music performed 
on the said instruments.” 

103. DAVID TANNANILL and JOHN TANNANILL, Glasgow, Lanarkshire, N.B., 
“Tmprovements in rivet-making machinery.” 

105. Joun Tuomas Stroup, Birmingham, ‘Certain improvements in fixed 
and portable lights for domestic and other uses ni e for burning 
gas and the mineral oils or spirits now i sed.” 

107. RicHARD ARCHIBALD BROOMAN, “ Improvements 
in machinery for liftin; i in spinning machines, and 
in lubricating spindles.” -A communication from Louis Francois Filleul 
and Dominique Jarriel, Guibray, France. 

108. WILLIAM SouTuwoop, Birmingham, ‘* Improvements in machinery for 
manufacturing nails or brads.” 

109, MATTHEW TILDESLEY, Willenhall, Staffordshire, “ Improvements in the 
manufacture of padlocks, and other lo and th ve.” 

111. Lucten Lescuyer, Carrefour de l’Observatoire, Paris, ‘‘ Improvements 
in india-rubber overshoes or golushes.”’ 

113. Joun BoyLe Rock, Pilton, near Larnstapie, Devonshire, ‘* Improve. 

ments in apparatus for savingjlife and property from fire and other dangea 
in buildings and mines.”—Petitions recorded 13th January, 1863. 

115. Josuva Kipp, Cannon-row, Westminste 

paratus for measuring the quantity of gas suj 
























AY, Great Suffolk-street, Borough, Surrey, ‘* Im- 
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adual ascent from the latter place until it has attained an eleva- | 


St. Boniface-down within a short distance of the Ventnor terminus, | 


which will be situate about 500 yards from the centre of the town. | 


company is £125,000, with debenture powers 
for £41,000 more; and Mr. Jlond, the contractor, is to construct the 
line, ineluding stations, &c., for £126,000. The existing trailic be- 
tween Ryde and Ventnor by road is computed to be of the value of 
£14,000 per annum. 

Porrign ANd CotoniaL Jcrrincs.—A letter received in Liverpool 
from Charleston, and dated Dee. 28, states that there are more iron. 


The capital of tl 











elads at that port. Sothe Southerners have contrived to equip a re- | 


spectable iron-clad uavy «after all—-.A respectable company is in 
course of formation, under the des ition of the “ Factage Parisien,” 
for the purpose of carrying into effect a concession for the formation 
of a parcels post, or general system of goods delivery for the city of 

‘aris. An extended system of international carrying business is 
also contemplated, towards which some of the leading railway com- 
panies in this country have promised their co-operation.—Lt is stated 
that the late Pacha of Egypt was induced to take shares in the 
Suez Canal Company to the extent of £3,500,000 or nearly 
half the whole capital of the enterprise. Of this amount only 
£600,000 has been paid up, however, aud that only in treasury bonds. 
—Advices from Vancouver's Island state that a company had been 
formed to construct a railway from Esquimalt Harbour to Victoria, a 
distance of 3} miles.—Sir Morton Peto has obtained some important 
railway contracts in Denmark, for which he will havethe Government 
for paymaster.—A new description of gunpowder, invented by Captain 

















Schultze of the Prussian Artillery, has been submitted to the Emperor | 


of the French for his approbation. Inconsequence of thesuccess W hich 
attended the preliminary experiments made in presence of the inventor 
the Government has determined to continue them on a larger scale. 


The new composition containsthe elements of the powder at present | 
in use, but the superfluous and dangerous parts are excluded by | 49. WiLt1AM suornock, Tockholes, n 


adding a new principle to them. Among the advantages attributed 


to the new gunpowder are those of being manufactured, preserved, | 


and transported without danger of explosion until the moment 
when, by a last aud rapid operation, it may be rendered fit for 
charging fire arms. It fouls muskets and cannon much less than 
the powder at present in use. The smoke produced by Captaia 
Schultze’s gunpowder is of soslight a specitic weight that it disperses 
almost instantaneously. What particularly induced the Government 
to turn its attention to M. Schultze’s gunpowder is its cost price, 
which is about one half that of ordinary powder.—The steel springs 











for ladies’ skirts made yearly in France weigh 2,400,000 kilogs., in 
England 1,200,000 kilogs., and in other countries, 600,000 kilogs.— 


in all, 4,200,000 kilogs. These springs are covered with cotton at 
2f. 50c. per kilog. on an average, which makes the total proceeds 
10,500,000f. ‘Taking the steel in bars to be worth on the average 
85f. per 100 kilogs., its total value is 570,000#. 


increasing its iluminating power.” 
117, JULES ALBERT SCHLUMBERGER, Pale, Switzerland, ‘‘An improved 
process for manufacturing colours for dyeing and printing.”—A commu- 











m from Jean Jaques Muller, Bale, Switzerland. 

ENJAMIN Bukkows, Leicester, “* improvements in looms used in 
aving narrow fabries.’ 

EDMUND Morxwoop, Stratford, Essex, “ Improvements in the manu- 
facture of coated metailic shects or plates and pieces, and in apparatus to 
be used therein.’ 















Yorkshire, “ Improvements in the 
manufacture of tub ial 
WILLIAM JOHNSON, 
“Tmprovements in the manu 
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, Lirmingham, * Improvments in railway, ship, and 


1AM, Dalquhoun Turkey-Red Dye Works, and Joun M‘Lrop, 
* Improvements in apparatus to be used in 
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suT CHILD, x, Yorkshire, ‘* Improvements 
us employed in spinning and weayin 

2Dv » Chaucery-lane, idon, ‘* Improvements 
."—A comniunication from Courad von Rappard, Lerne, 
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142. DresIRE FRANcOIS 
** An improved level in 
Ferdinand Philijpe 






JANC, Percy-street, Bedford-square, London, 


















ft lace and other fabrics.” — 


ry for the manufacture 

m Louis Planche, Gustave Lafond, Désiré sival, and 
Léon Sivil, Paris. —Petitions recorded 15th Janucr, 1863 

145, Lewis Vervurg, Tournai, Belgium, ** Improved slubs or rovings (in 
flax, hemp, and other filamentous materials), produced by the slubbing 
trame, and destined for fine spinning, as also for improved apparatus em- 
ployed therein.” 

147. Martin More.en, Cernay, France, ‘Machinery for printing several 
colours in succession on the same surface.” 

148. EDWARe LoyseL, Cannon-street, London, ‘‘Improved apparatus for 
preserving valuable property, documents, and letters in cases of ship- 
wreck. ”"— Fetitions recorded 16th Jan 3 


r machin 
A communication f 













kburn, Lancashire, “ Certain 
improvemeats in power looms for w 

151. Joun Licutrroot, Accrington, Lancasi: 
and dyeing extile fabrics and yarns,” 

152. Isaac Asir, Birkenhead, Cheshire, ** 
preventing sa sickness.” 

153. Joun Codne, Leeds, Yorkshire, “ Improvements in machinery for 

preading, dmwins, and carding flax and other fit tances.” 

154. Grorge Laycrart, Lombard-street, London, ‘* Improvements in 
powder flasks "— Petitions recorded 17th January, 1863. 

157. Ernraim Sapet, Moorgate-street, London, ‘improvements in the 
manufacture of artificial stone.”—A communication from Joseph Sépulchre, 
Huy, Belgium. 

159, JOHN LauRit, Manchester, “Improvements in apparatus for churning 
milk and mixing liquid compounds.” 

1¢0. Sir WILLIAd O'SHAUGHNESSY Brooke, Avenue des Champs Elysees, 


‘ Improvements in printing 








nprovements in apparatus for 
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Paris, ‘* Improvements in the manufacture of insulators for electric tele- 
graphs."’ 
161. Henry Rvusuron, Northampton-road, Clerkenwell, London, “ Im- 


provements in nachinery for plaiting cotton, thread, or other fibrous 
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material over steels for crinolines, and i in the mode of securing the plait- 
ing to prevent it slipping thereon.” 

162. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in the manufecture of sulphate of soda for conversion into soda and 
other uses."—A communication from Germain Adolphe Thibierge, Ver- 
sailles, France. 

163. WiLLIAM Henry Harrisoy, Haverfordwest, “Improvements in cover- 
ing wire and other iron articles for the purpose of protecting them from 
oxidation, and in the mode or method employed therein.”—Petitions re- 
corded 19th January, 1863. 

167. JOSEPH MOSHEIMER, Dolgelly, Merioneth, Wales, “Improvements in 
machinery for crushing and grinding quartz ‘and other substances. 

168. Joun Bet and Joun Sprieut, Phoenix Ironworks, Jersey-street, 





M an- 











chester, ‘* Certain improvements in the construction of carding engines.” | 
169. WiLLIAM Mawson and James WuiITEHEAD, Calverle near “Leeds, | 
Yorkshire, “ Improved hydraulic machinery for raising er in mines, | 

| 





wells, and other place: 

170. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, P 

ments in the manufacture of clocks."—A communicat 
‘ocachard, Rue du Mont Thabor, Paris. 

172. MicHarL Henry, Fieet-street, London, “Improvements in apparatus 
for ores and stopping rai lway earriages.”"—A communication from 
Charies Vincent Paul Amédée Varenne, Louis Casimir Descouleur, 
and Sabin Jongh ( ier, Boulevart St. Martin, Paris. 

175. Heskeru IHvua@urs, Homerton, Middlesex, and James Sanpers, Notting- 
ham, * Improvements in machinery and apparatus forthe manufacture of 
trimmings and cap fronts.’ 

176. SAMUEL BLACKWELL, Oxford-street, London, “Improvements in ap- 
paratus for applying water or other fluid to the legs and other parts of 
ee and other animals.”—Pelitions recorded 20th Jan Luar’, 1863, 

178. ANDREW PHILLIPS, asgow, Lanarkshire, N.B., ** Improvements in 
looms fur weaving tigured fabrics.” 

180. Freperic Avueustus Buscu, Briton Ferry, 
ments in the manufacture of metallic vessels or recep 
liquids or substances.” 

182. HeNryY BERNOULLI BaRLow, 
jacquard machines.”—A communication from Hercules Erba, Paris. 

84. ApoLrus Bounte, Paris, * Improvements in apparatus for casting or 
moulding articles in glass, and in imitation of precious stones or marbies.” 





ris, “ Improve- 
from Tony 


























South Wales, “ Improve- 
cles for coutai 











hester, ‘Certain improvements in 

























186. WinuiamM CLAnk, Chance ne, London, *f Improvements in ri 
cating and in preserving matters trom decay.”—A ‘communic: ti from 
Jean Baptiste Pierre Camille ‘ St. Martin, Paris, 

190. ALBERA ype Rec » Lon >» **Im- 
provements in us for th ch lik 


articles.” '—Petitir ms recorded * 

164. Witi1amM Harrisoy } 
near Blackburn, Lancashire, ‘ 
ing.” 

196. Joun Granv, Al 
construction of siding 
portable or otherwise. 


Witton, 


its in looms for weay- 


CROASD 












Kent, 
anal; ie p lines tor railways or wamways, whether 


improvements in the 











200. WILLIAM BLACKWooD and J Buackwoop, Craigton, Dumbarton, 
N.B., ** Improvements in machinery for drying yarns or threads. 
NICHOLAS Woon, Hetton Hall, Du rham, and Josrra Sro a Nev w- 





castle-on-Tyne, * Improvements in atus for grinding, 
and polishing plate glass, 
204. CHARLES LUNGLEY, Deptiord, Kent, “Improvements in means for 


facilitating the repairs of ships and other stractures."—Pclitions recorde 
22nd Januar ‘yy 1863. 








Patents cn which the Etamp Duty of £50 has been Paid 
208. Reuben Sykes and PUILEMON Sykes, Huddersfield, Yorkshire.—Dated 
27th January, 1860. 
206. CROMWELL FLEETWOOD Fortess-terrace, Kentish-town, St. 
Pancras, London.— Dated 27th January, Is6v. 
223. Joun Henry Jounson, Lincoln’s-innu-liclds, 
tion.—Date th January, 18ti0 








London.—A communica- 















226. Juivs JEFER ys, Richmond, Surrey.—Dated 28th Jar , 1860, 
229. EvGen Lanory, Cologne, Prussia.—Dated 28th January, [s6v. 
238, EpGéark Brooks, Birmingham, and HENKY WATE Smethwick, 
Staffordshire.—Dated Suth January, 1860. 
Marc AnTOINE FRANCOIS MrENNoNS, Rue de l'Echiquier, Paris.—A 





Dated 2nd February, 1860. 
Yorkshire.— 


communicatic 
242. GEORGE ALBEMARLE CATOR, Selby, 
1860. 

250. WILLIAM Epwarp Newton, Chancery-lane, 
tion.— Dated 31st January, 1860. 
234. TnomMas Buacksurn and MARK 

3rd February, 1860. 
sERT ADAMS, King William-street, London.—Dated 3rd 








ated 30th January, 
London.—A communica- 


KNowLES, Blackburn, Lancashire.— 





February, 





274. Tuomas RovrLeper, Eynsham Paper Works, near Oxford.—Dated 2nd 








February, 1500. 
323. HENRY CONSTANTINE JENNINGS, Great Tower-street, London.—Dated 
7th February, 1860. 





Patents on which the Stamp Duty of £100 has been paid. 
255. Joun Gretron, Burton-upon-Trent, Staffordshire.—Dated Svuth Jan- 
vary, 1856. 
390. Epovakbd Deiss, Paris.—Dated 14th February, 1856. 


Notices to Proceed, 

2588. JAMES LonG, Gorleston, Great Yarmouth, “ An improved machine 
for cleansing and scraping streets, roads, or ways.”—Peti/ion recorded 221 
September, Is62. 

2595. WiLLIAM Dopson, re * A new metho: of producing various 

colours on lace or othe rics.” 

2596, JEANNE J ARA NATHALIE Mic 4s, Chatea 
Marne, France, ** An improved railway brake.’ 
September, 1862 

2601, Joun FAKRAN, Manchester-road, 
tain improvements in looms for weavin 
tember, 1862. 

2618. Winuiam Lea, Wolver' 
hinges for French casements, 

2619. ARTHUR PoTTeR, Birmit 
engines.” —Pelitions recorde 

Joun Joskru Dates, 

sh fastener and guard.” 

2629. WILLIAM Epwakd Genée, Weilington-street, Strand, London, ** Im- 
provements in the construction of leaden Window sashes, casements, or 

glazed coverings or partitions, oan communication from Josepli s 

Montain Liézard and Edmond E N jun., Pontoise, 

Oise, France.”—Pet:tious reco 

2635. JULES CESAR PRI 
agree * A twice-tran- t 

2643. HERMANN ii ee 
apparatus for showing combinations 

2647. Joun Apptson, St. Helier’ *fnpi rovements in moorings or 
apparatus for securing articles, "ap plicable also to the fixing of chaivs for 
railways.” 

2648. RicuaARD ARCHIBALD Brooman, Fleet-street, Londo n, *‘ Improvements 
in saddle trees and collar A communication from Jules Chnstian 
Waltz, Rue Lamartine, Paris 

2649. Joun Henry Jounson, Lincolu’s-inn-fields, London, * Improvenents 
in shells for war purposes.”"—A communication from Edwin Easttrook, 
Jersey City, Hudson, New 
tember, 1s6 

8 PETER GERHARD VAN DER LyL, Upper Hyde Park-gardens, Loaado 

A power conserver brake for utilising the power expended in steppir 
orretarding machinery, Jocomotise¢, or other engines, and vehicles of any 
description when in motion.”—A communication from Charles Bel., Cape 
Town, Cape of Good Hope.—Petition recorded 1st October, 1862 

2691. WiLLIAM TAYLOR and SAMUEL BUCKLEY, Oldham, Lancashire, ‘ Im- 
provements in machinery fur preparing cotton and other fibrous ma- 
terials.” —Velition recorded 4th October, 1s 

2694. Joun Brapgury, Pendieton, and WILLIAM Br ADBURY, Old 
cashire, ** Certain improvements in carding engines, 

2695. Danin. Lowr, Aston, near Birmingham, ‘Improvements in the 
manutacture of door bolts and latches.” 

2701, ALFRED ViNcENT Newron, Chancery-lane, London, “ Improved ap- 
paratus for drying grain.’—A communication from Albert Hubbell 
Wright, New York, U.8.—Petitions recorded 6th Uctoler, 1862. 

2703. JosHta Heap, Ashton-under-Lyne, Lancashire, * finprovenents in 
screw stocks and dies."—Petition recorded 7th October, 1862 

DOUGLAS SYMONDS SUTHERLAND, Crosby-square, London, 
ments in constructing beams, girders, bridges, and viaducts.” 

recorded 10th October, 1862. 

2849. Tuomas GREENWOOD, Leeds, Yorkshire, *‘ Improvements in machinery 
for preparing to be spun flax, hemp, tow, silk waste, china, slass, and 
other fibrous substances.”— Petition recorded 22nd Octo ber, 1862 

2870. PaTRick SARSFIELD Devuay, Jersey Ci New Jersey, US., “‘ Im- 
provements in the manufacture of bearings, ‘steps, axle-boxes , and other 
surfaces and appliances or articles subjected to friction. "—Petiton recorded 
24th October, 1s 

2880. Thomas GOULSTON GUISLIN, Hatton-garden, London, “‘ Improvements 
in the treatment and utilisation of certain foreiz sn plants for the obtain- 
ing of useful fibres therefrom.”— Petition recorded 25th October, 1862. 

2997. ALFRED VincENT NEWTON, Chancery-lane, London, * A 1ew process 

printing surfaces, dies, and substitutes for photographic 

—A communication from Paul Schulze ani Frederick 












mu de By, 


Thomery, Seine et 


—etitiwns recorded 2crd 








Bolton-le-Moors, Lancashire, *‘ Cer- 
"— Petition recorded 24th Sep- 





npton, Staffordshire, ‘Improvements in 





m, “Improvements in elee 
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m, “A new or improved window 
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Jersey, U.S.—Pelitions recorded 29th Sep- 
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William Billing, Brooklyn, New York, U.S.—Petition recoded 5th No- 
vember, 1 862, 





3151. Rosert HAwTnorn and WILLIAM Hawrnony, } Newcastle- agen-Tyne, 
“* Improvements in pump valves.’’— Petition recorded 24th November, 1862. 
3193. WintiaM CLARK, Chancery-lane, London, * Improvements in the 
permanent way of railway 8." —A communication from Jules Vautherin, 
Boulevart St. Martin, Paris.— Petition recorded 28th November, 1862. 
$240). ry WiLpE, Manchester, “Improvements in magneto-electric 
telegraphs, and in apparatus connected therewith.” — Petition recorded 3rd 
December, 1862 
3423. Ricuarp ArnculBaLp Brooma N, Fleet-street, London, “ A new or im- 
proved colouring matter or dye.”—A communication from Picrre 
Chalamel, Puteaux, France.—Petition recorded 23rd December, 1362 
37. Hanry BesseMER, Queen-street, New Cannon-street, London, “ Im- 
provements in the construction and mode of working apparatus to be 
employed in pressing, moulding, shaping, embossing, crushing, shearing, 
anc ting metallic and other substances. "— Petition recorded Sth Junuary, 



























Milnsbridge, Huddersfield, Yorkshire, “‘ Improvements in 
agenta colour or dye.”—Petition recorded 12th Janua 





SSEMER, Queen-street-place, New Cannon-street, London, 
‘Improvements in the manufacture and treatment of malleable iron and 
din furnaces, machine ry, and apparatus employed in such manu- 
mrecorded 13th January, 1863, 
119. Grorar INSON Bousrienp, Le ugh borough Park, Brixton, Surrey, 
“Improvements in machinery for re und cutting files. 
; com nunication from William Vie Pierce, Boston, Massachu etts, 
s. 









121. BexsamMin Burrows, Leicester, “Improvements in looms used in 
weaving narrow fabrics.” 

123. EpMuND Morewoop, Stratford, Essex, “Improvements in t 
facture of coated met sets or plates and pie es, and in ¢ 
be used therein.” —Petit s gvcorded lath Janvary, (86% 

123, WinLiAM Hvunse and CaMppBen Luoyp Hates, 

iach inery for the manufacture of taper 






manu- 
aratus to 





llie sl 
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wements in 
titic orded loth Junuary, 1863, 
151. Joux Lion rrooT, Accring ton, Lancashire, 
id dyeing textile fabries and yarns.” 

¥ ORGE TOMLINSON Bovusrimip, Loughborough Park, Brixton, Surrey, 
“Tmprovements in hot-air engines A oc mmunic ition from Elmer 
issachuretts, U.S. —/% 


‘Improvements in print- 
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Townsend ions recorded With Ja “Ory, 


1S63. 


5) s irther given, that all persons having an interest in 
plications are at liberty to leave perticulars in 
writing of their objectio to such application, at the said Office of the 
Jomimiissioners, within twe uty one days next after the date of the Gazette 
ournal) in which this notice is issued, 


And notice is here! 
opposing any one of such 








us pablished curing the Week escin 
Sist  saamnaonael 1863. 
1. 3 188 5 1853, 4d. ; 1854, 4d. ; 
lod. ; L860, 4d. 5 D861, 
LS67, Is. Gd. 3 186s, 






forwarded by post on receipt of the amount 
Sums ex- 
ble at the 
en Patent- 


*,* Specifications will be 
of price and postage (the Jatter rarely execeding One Penny). 
ceeding 6s. must be remitted by Post-oflice Order, made pa 
h lielborn, to Mr. Bennet Woodcroft, Great 
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offic. 
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Ciass 1.—PRIME MOVERS 

Incleding Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Bi ilers, Fittings, xe. 

iREEN end R. Matuers, Leeds, ** Steam boilers."—Date 





1980. T. ¢ d Oth July, 


—_ 








* the purposes of this invention, in order that the steam passing from 
an gin wd boiler may be superheated, a tubular passage arranged in a 
spira direction, and in a conical form, is applied above where the tubes or 
fluescome through the boiler from the fire-box, so that the heat and pro- 


ducts of the fire as they rise to the chimney may inst the exterior 
suriwes of the tubular passsage and highly heat all parts thereof. This will 
be the better ensured by resson of the coil being as above stated in a conical 
form and conveniently, with the apex or smaller end upwards, The steam 
coming from the interior of the boiler, by preference, enters the upper end 
of the highly heated spiral tubular passage, and having passed downwards 
throigh the conical arrangement it through the steam pipe 
or pasage leading from the ‘coil to the cylinder or cylinders, when such 
cyliider or cylinders are external of the smoke-box ; buat if the cylinder or 
cylinders be within the smoke-box, then the steam is conducted to the 
valv2 box or boxes of the cylinder or cyiinders, in order to increase the 
heating surfaces of the fire-boxes of steam boilers, the patentees fix bent 
pipe to the roof or sides of the fire-box, Each bent pipe is formed into 
twosimilar limbs, and by preference of malleable cast iron, in order that 
neat the end of each limb there may be a collar to com tinst the } 
the ‘oof or side when the part w hich is beyond the collar has been  p: 
threagh such roof or side plate. The ends of the two limbs are fixed by 
riveting or upsetting the part of the tubes which pass through the top roof 
or sdeplates. These bent tubes may project into the water space, allowing 
the heat to circulate through them, or they may project. into the tire-box or 
furnace so as to be surrounded by the heat while the water circulates 
through them. In constructing the regulating valves of steam boiiers they 
apply a steam box or chamber ou a steam boiler, to which box or chamber 
thesteam supply pipe is fixed. In this box or chamber there is a rising 
pipe which is closed at the top, the lower end being d provided with 
a suitable flange or boss for eounecting the outiet pipe. 


J. H. Hits, 


steam vessel 








passe $ 






























open a 





Duke-street, Adeiph 
-"—Dated 1th Jul lv, IsG2. 
This invention is carried out fullow 
yom the inventor fixes 
ball governor on pivot 
position, uninfluenced by the v: 
> governor spindle there is a universal joint con- 
pindle, the apper end «¢f which works in a bearit 
fixed io the ship. This latter spindle will be in a permanent position as 
r ds the ship, and receives the motion for driving the governor at the 
upper cnd. Both th spindles are hollow, the lower one containing a rod 
with flexible the top, for transmitting motion from the balls 
the lever of the throttle valve.—Not procecded with. 





1995. 


:—To the under side of the deck 
suitable frame, from which he sus- 
s, 8o that it hangs freely, alway 


ing position of the 








in the engine 
pentls a common two 
remaining in a vertic 
vessel. On the top « 
necting it with anothe 














joints 








CLass 2.—TRANSPORT. 
ndine ys and lant, Road-making, Steam Vessels, Ma- 
chiner y « ni Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 





nes, Gc. 
Ginsos, Ramsay, Isle of Ban, “ Construction of 
ke pus pose of ing dnd werehousing petroleum, palm oil, &e."— 
” 


ships and vessels 


‘ wu, ASt 

This invention consists in building ships or vessels of iron, and of such a 
shape that the lower part of the huil, or the entire ship or vessel, forms 2% 
large tank or cask to coutain the petroleum, palm ou, or other inti: ammabic 
substances, either in a fluid or congealed state, In carrying or transporting 
petroleum and other oils or fluids the tank is entirely filled, thus dispens.nz 
with che casks now employed for transport. In warehousing petroleum 
and other oils or flaids, floating iron vessels of clieaper construction than 
floating vesselsshould be moored in 
ship with her cargo may go 
yp shone , ur 

















y ships are employed. These 
som ivenient pl , Where the sea going 
alongside ; the petroleum may then be removed by pumps, 





ea gol 













other means the sea going siips into the floating warehouses.— Ne 

proceeded we 

2000. J. MiLLER, Lemleth, S ails for steering ships aud 
other ver ted Lith July, i862 





racks, , each of which carries a vane or 
blade, which blades are free to be protruded through the vesst I's side, on 
one side or the other, by communicating up and down motion, through a 
toothed wheel, to > racks. The racks are so fitted “ah ween to the 
wheel that, while one is raised to bring its vane within the vessel, the other 
is lowered so as to cause its vane to be protruded. The vanes may be 
right «ngles, or at any other desired angles with the side of the vessel, and 
they may be fitted in the dead wood, or in any other part of the huil 
Instead of racks, the vanes may be connected to a band or chain working 
over a drum or wheel, but the patentee prefers the racks as above described. 
2014. The Hon. W. E. Cocuranet, Osnaburgh-terrace, Regent’s Park, London, 
“ Railway fastenings.” —Dated 12th Juir, 1862. 

For the purposes of this invention, When using plates with studs or pro- 

jections thereon corresponding to the holes made in the ends of rails such 


This app: ratu S consists of two 














} escapement 





fe ha 
; 3% 
1888, 4 Sov, | 
Sd. ; 3895, 4d 
Is. 4d.: 102, 4d 
1620", 4d 


madon, ** Governor for t engines of 





| 





as are eoually formed for receiving screw bolts of fish plates, the plates are 
each made in such manner that they have as many studs or projections as 
there are holes made in the ends of two rails, which is not new ; but, in 
place of making the outer surface of such @ plate as heretofore, it is formed 
with a projecting incline on that part which comes within and below the 
top of the outer jaw of a joint chair in which the ends of the two rails are to 
be fixed and retained by the plate. In addition to such incline there are 
two other projections formed near the upper part of the plate, so as to come 
(when the plate is in its place in the chair) on either side of the outer jaw 
of the chair, and near its top. These projections form stops which prevent 
the plate, and also the rails, sliding longitudinally within the chair. 
Jetween these two projections or stops there are formed projecting ribs, 
which do not extend so far out from the outer surface of the plate as the 
stops, and it is between these ribs that the wedge is driven. The plate, 
when it has been introduced between the ends of the two rails and the jaw 
of the joint chair, it fixed therein by means of an iron wedge, which is 
driven between the jaw of the chair and the projecting incline on ‘the outer 
surface of the plate. The inner surface of the wedge is formed with 
gi r notches, and such is the case with respect to the projecting ribs, 
so that, when the wedge is driven tightly in its place, it may be prevented 
becoming loose by driving a nail down through one of the notches or 
grooves in the projecting rib of the plate, and im the inver surface of the 
wedge, It is preferred that the outer and inner surfaces of the wedge 
should be reeded or grooved longitudinally. 











grooves oO 





2020. S. Parrriner, Darlaston, shire, ** Railway signals.”—Dated 
14th July, lsé2. 

This invention consists in arrangement of railway signals whereby the 
driver and passengers of a train arriving at the signal may be informed of 
the Agere which has elapsed since a train or engine last passed the signal. 

> parts of the sad signal are thus arranged :—A plate having motion in 

a vertical line has a rack on one of its edges. The said rack plate constitutes 
the weight by w the moti« pendulum is maiutained, The said 
rack plate works at the back of a di graduated glass plate, ond behind 
the said rack plate and dial a lamp is placed at night. When the rack plate 
is raised it covers one half of the said dial or glass plate, that is, the whole 
of the right hand or left hand half of the dial or glass plate, and when the 
rack plate is lowered it uncovers the whole of the diai or graduated glass 
plate. ‘The rack of the rack plate engages with a toothed wheel on a hori- 
zontal shaft, the said toothed wheel being connected with the said shaft by 
means of a pawland ratchet wheel, so that, when the said toothed wheel is 
turned by the lifting of the rack, it moves without communicating motion 
On the same axis an escapement similar to that of an ordinary 
clock is situated, and an escapement and pendulum are connected in the 
ordinary way with the said escapement wheel. When the rack plate 
it remains suspended, as it can only descenl by the vibra: 
pendulum and the rotation of the axis carrying the 
wheel ; but when the pendulum is set in motion, the 
























to the axis. 


is raised, 
tion of the 


rack plate slowly descends and passes off the dial or graduated glass 
plat A lever fixed near one of the rails is arranged so that on the 


he said lever shall be depressed, and by its motion it is 
to raise the rack plate, and also to set the pendulum in motion, The 
rack plate immediately commences descending, keeping the pendulum in 
and at the same time passes from behina or uncovers 
late. The patentee prefers to arrange the parts 
so that rack pl late shall take fifceen minutes in dese maine, and to 
divide the dial into three dises, so that, when a train arrives at the signal, 
it will be known, if the top be uncovered, that five minutes must have 
elapsed since the last train pa sed; 1f the second dise be uncovered, ten 
minutes must have elapsed ; and if all three dises be uncovered, fifteen 
minutes must have ek Prey we vhe “7 passage of a train 
2024. G. Fawe ing boats.”—Dated 14th July, 1862. 
The object of th invention is capone Moe of boats in such manner 
that any number of boats of the same size will fit one within the other, ‘The 
patentee dispenses, if desired, with internal projections, and makes the 
thwarts to fold, and supports them by an iron upright when shipped, He 
employs flat, half-round, or angle iron or iron plates to impart the necessary 


strength, 


passage of a train t 


motion by its descent, 





the dlal 

















Crass 3.—FABRICS 


including Machinery and Mechanical Operations connected with Pre- 


paring, Manufactur ing, J’rinting, Dyeing, and Dressing Fabrics, ec. 


1991. J. Leemine, Bredford, Yorkshire, 
Dated LWth July, 1862. 

This invention has for its object improvements in jacquard or index 
and efficient arrangement and combination of the 
working is enabled to work with cither what 
is known as a double or single lift, and also to form a Y-shed, that is, to 
lift the back heald a greater heist rht than the front one, and so cause less 
strain upon the warp threads, ‘To effect these objects he applies to one end 
of the machine two wheels made fast to each other, of different diameters 
and number of teeth, mounted upon a stud or suitable supports, and to the 
other end a single wheel containing the same number of teeth, and corre- 
sponding in diameter to the smailer of the two wheels at the opposite end 
of the machine. Into each opposite diameters of the larger of the two 
wheels on the one end, and into each of the opposite diameters of the small 
wheel at the other end of the machine, he gears racks working vertically, 
and into one diameter of the smaller of the two wheels which are made fast 
to each other he gears another rack, working also vertically ; to this said 

rack, aud to one of the other racks which gears into the small wheel at the 
opposite end of the machine, he affixes the crosshead, from which motion is 
imparted to the several parts of the machine. The ‘knife or griffle he con- 
nects hy a pin joint to one of the vertical racks at one end, and by a similar 
joint and slot to another rack at the opposite end. The bottom board is 
similarly connected, but to different racks, ‘he action of the machine will 
greater tra averse of the knife or griffle at one of its ends than the 
other, and also a similar difference in the bottom board. The kuife or 
vriffle will traverse upwards when the bottom board is going down, and 
down when the bottom board is rising. When a single lift is required, that 
is, to tread the warp all in one direction, he removes the pins from the 
joints in which the bottom board has previous sly worked when obtaining a 
‘double lift, and places them in holes in projections from the end of the mia- 
chine provided for the m, and passing through the bottom board, which will 
remove it out of contact with the racks, and cause it to remain stationary, 
so that the knife or griffle alone will traverse, ‘The cylinder of the machine 
he operates by affixing to ove of the vertical racks a finger working in the 
slotted end ot a bell-cranked lever, which is mounted upon a stud plate pro 
jecting from the end of the machine ; the other end of such lever is provided 
with a slot, into which another stud, made fast vo the end of the frame of 
the cylinder, works, so that, when the rack is raised, the bell-cranked lever 
will ve the effect of ae rs the cylinder towards the needles of the ma- 
chine, and, when depressed, of withdrawing the cylinder from the needles, 
and turning it over by a catch or other suitable means, 


1004. J. H. Jounson, Lincoln's-ini » Lon don, 
communication, —Dated Sock ean, 1s! 

This invention ‘relate sto certain peculiar constructions and combinations 
of parts of braiding mae hines, whereby such machines are enabled to work 
vreater speed than heretofore, and with greater precision and efficiency, 
According to this invention it is proposed to cimpioy a combination of a 
weight and a spring, for the purpose of ap] lying the requisite tension, and 
taking up the slack of the threads in the operation of braiding. This combina- 
tion may be carried out in various ways. For example, the weight end 
spring attached to it may both be contain linside the bobbin; the thread 
may pass either through an eye in the weight, the spring tending to draw 
rht downwards, and effecting a considerable elasticity in the pull 
n on the thread, Or the weight may be suspended to the 
ttom of the spring, and the thread passed throu ‘AL an eye in an 
pper end of the spring, by which arrangement a perfectly uniform tensk 
is obtained throughout a lon ange of motion Or the weight may i 


placed inside the bobbin, and the spring acting in conjunction therewith 
outside the bobbin; or both the weight and the spring worked on 


the outside of the bobbin if desired 


* Jacquard, or index machines."— 


machines, being a simple 
r parts, whereby the patentee 
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* Braiding machines.”"—A 
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may be 


ler, ** Do , twisting, and 
Dated 1 oie /, 1SG2. 





1996. M. Cor» ALL and E. Gr 
reeling Uvewds and yar , 

In carrying out this invention the inventors place two or more coy s of 
the thread ¢ ryarn to be doubled I twisted on skewers held in disc 8 fixed 
to a spindle supported in suitable rails or framing The said spindle has a 
e fixed to it for the purpose of giving it revolving motion by a band 
The yarus or threads from the cops pass through 

nd the skewers radiate to 
sor threads proceed to 








a revolving drum. 

let central with t ixis of the 
the centre of the eyelet, from which the t | 
the ree! to be wound upon it, thereby performing the operation of doubling 
and twisting, and also winding or reeling at the same thu Any suitable 
nuinber of spindles hay 


be worked simuitancously —Not proceeded with, 
1997. J. WartumMan, Manchester, * Carding flax, tow, &e.”— 


pindle, 
sted yart 











Dated ith July, 


ts in the application to carding engines of revolving 
table meval or material, which 
ers or workers, clearers or 
bres to be more firmly held 
strippers, and lickers- 


invention consi 
dof tin plate 
i contiguous 
wud Jickers in orde 








per i 
ae ved on the card rollers or workers, ch arers or 

in, thus preventing waste in fibre, and only allowing the dust and refuse to 
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Asutosx, Janchester Michinery enployed in the manufacture of 

*"—Dated tith Jul 4, S02. 

This invention relates, First, to the regulation of the tension of the 
threads in braiding machines, and consists ‘in the imployment and us 
apparatus in the space beneath the threads, Such apparatus may consist 
of a disc or wheel revolving horizontally on a vertical shaft in the centré of 
the machine, the edge being furnished with suitably formed teeth, or with 
bristles, or other equivalent, to come into contact “with the thres xis 3 of, if 
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preferred, two or more such wheels or brushes may be applied, revolving 
vertically or liorizontally, and driven from a shaft in the centre of the 
machine, and in connection with the driving motion in the lower of 
the machine. The brushes, discs, or wheels may be so arran as to 
— upon the whole of the threads at once, or upon such number of 
and at such places as may be found desirable. The brushes may also, 
if desired, be employed above or outside the circle of the th is, the 
object being to make the position of the drawing off iron (where all the 
threads from the spindles converge) more central, so as to equalise the 
strain upon the threads passing from the spindles thereto. The Second 
part of the invention relates to those portions of braiding machines known 
as roses or carriers, being a description of toothed wheel, and also to the 
tubes employed to support the spindles, for which letters patent have been 
granted to the present patentee, dated the 22nd day of February, 1862 
(No. 470), and consists in the application of a particular and peculiar 
material to the manufacture of such parts not hithérto so employed. The 
material from which such parts are to be made consists of certain propor- 
tions of paper pulp, plumbago, steatite, or French chalk, or other earthy or 
metallic substance, and any gui to bind the said components together, the 
proportion for which will vary ling to ci , but for ordinary 
purposes the following will answer:—One-half paper pulp, one quarter 
plumbago or lubricating material, and one quarter gum. A Third part of 
the invention consists in the application and use of the aforesaid composi- 
tion in the manufacture of top rollers, or other rollers, saddle hooks, and 
tubes for steadying spindles in spinning hinery. 
1999. J. Orr, Glasgow, “* Weaving piled fabrics.”"—Dated 11th July, 1862. 
The patentee claims, First, the system or mode of weaving piled fabrics 
wherein the forming of the foundation fabric and the adjusting of the fur 
shoots are effected simult ly, substantially as described. Secondly, the 
arranging of the catcher warps and other parts, so that the normal posi- 
tion, or position of longer duration of those “= is that of an open shed, 
substantially and for the purposes described. hirdly, the introducing of 
the fur material in either power or hand looms, by the improved means 
described. Fourthly, the working of the catcher warps by means of an 
inverted needle frame, and the arranging of other parts in relation thereto, 
to facilitate the introduction of the fur material, substantially as described. 


2003. J. P. Lars and J. Bearn, Ashton-under-Lyne, “* Carding engines.”— 
Dated 12th July, 1862. 

This invention consists in an improved combination and arrang t of 
parts for regulating the set of the top flats of carding engines. Each end of 
each top flat is supported on a piece of metal or other suitable material, 
which is hinged to and capable of travelling upon the rounded end of a 
screw, the angle of the top flat, technically called the set of the card, being 
adjusted by means of two set screws passing through the swivel piece. The 
distance between the cards cn the top flat and the cards on the main 
cylinder is regulated by the screw above referred to passing through the 
bend of the side frame and a screw nut, and by a set screw entering into 
the end of the other screw.—Not proceeded with. 

2005. J. Hunt, Preston, ** Sizing ordrying yarns or threads."—Dated 12th 
July, 1862. 

This invention applies to what are known as tape sizeing and slashing 
machines, and consists, principally, in opening, dividing or separating the 
yarn while in a wet state, immediately after it leaves the tinishing size 
rollers, and before it goes on, round, or over the drying cylinder or cylin- 
ders of the machine, into two sheets or layers, or into as many sheets or 
layers as there may be back beams used in the machine. All these sheets or 
Jayers then proceed over the drying cylinder or cylinders of the machine,— 
Not proceeded with. 

2008. E. T. Huenes, Chancery-lane, London, “ Winding or rolling silk 
thread on moulds or bobbins.” —A con munication.— Dated 12th July, 1862. 

Instead of selling the silk thread done up as+keins, which, when the 
thread is required for use, occasions loss of time and sometimes loss of 
material, the inventor winds, rolls, or plaits the thread on pellets, cylinders, 
or moulds, and also bobbins of various sizes, according to the purpose for 
which the thread is required. The aforesaid system is adapted for sewing, 
embroidering, and crotcheting silk for machines, and for silk thread in 
general, and the cylinders, moulds, or bobbins are composed of wood, paper, 
glass, gutta-percha, earthenware, or other suitable material.—Not proceeded 
with, 














2016. G. Lownky, Salford, Lancoshire, “ Machinery for carding and cleaning 
coiton, de.” —Dated 14th July, 1862, 

The First part of this invention consists in adapting a brush with an inter- 
mittent or continuous rotary motion, or with a reciprocating action, or a to- 
and-fro movement, during the working of the main cylinder of carding 
engines, together or in conjunction with a self-acting comb, which is cleared 
of the motes and other impurities by a perforated or recessed plate, or plain 
plate or straight edge, and deposits the same into a trough or other suitable 
receptacle, whence they are removed as described in the specification of 
letters patent granted to the present patentee, bearing date 25th November, 
1861, No. 2,954, The Second part of the invention consists in making the 
main cylinder of carding engines with a flanged periphery projecting above 
the points of the wire clothing, to prevent the fibrous materials escaping 
over the ends of the main cylinder. The Third part of the invention relates 
to tow and waste shaking machines, and consists in placing the finger shafts 
at an incline, and at opposite sides of the machine, to which is applied a 
sclf-acting feed cloth or creeper, and a fan to carry off the dust. By this 
arrangement the material is continuously supplied and discharged, whereas 
in machines of the ordinary construction the material is supplied in quanti- 
ties and removed when operated on by hand. 


2012. T. Bateman, Low Moor, Brodford, “ Manvfacture of card cloth used 
Jor carding wool, &e.”—Dated 12th July, 1362. 

In carrying out this invention the inventor makes card cloth of an admix- 
tue of linen and wool, the warp being linen and the weft of wool, or of 
woollen felt or woollen cloth, or a mixture of cotton, linen, or woollen cloth, 
and he treats the front surface of the card cloth with a composition which 
is impervious to the action or influence of oils or grease. He uses a mix- 
ture of one gallon of boiled linseed oil, four to six pounds of rice flour, 
half a pound of common glue, marine or other waterproof glue, and 
two pounds of gum, with which he treats or coats the front or both surfaces 
of the card cloth, and fixes thereto a covering of waterproof enamelled 
cloth composed of cotton or linen cloth, with the surface prepared with a 
mixture of one gallon of boiled linseed oil, and one pound of lamp black for 
the first coats, and with boiled oil and yellow ochre, or other metallic or 
mineral powder for the finishing coats, and to give it the colour required, so 
as to form a perfectly pliable and uniform surface. 

2019. C. and J. W. Crossiey, Halifax, Yorkshire, * Washing and Jsinishing 
textile fabrics.”— Dated 14th July, 1862. 

This invention relates, First, to a method of charging and discharging 
washing and other muchines with fabrics ; also to separating double or triple 
draughts of fabrics that have been run together in dyeing or other vessels, 
which separating has heretofore been done by hand. The improvements 





consist in passing the fabrics or pieces through a heck or frame, and over | 


rollers or winches at an elevation, by which means the patentees undo the 
twist, and separate the draughts or the pieces, and thereby economise labour, 
To that class of washing machine commonly called ‘ dolly "they connect 
or adapt a cutterand a separating apparatus, and by this adaptation they 
charge and discharge all the separate draughts of fabrics at one time. The 


| arrack, champagne, and lemon juice. 


oods when separated are passed over a winch or rolier at an elevation so | 
igh that the twines are easily turned out, and the fabric or piece readily | 


opened. They also apply this part of the improvements to machines called 
epen washing machines, and other machines used by dyers, printers, or 
finishers. Secondly, the improvements relate to machines employed in the 
mangling or calendaring and waterirg of fabrics, and consist in using three 
rollers arranged in such manner that the goods to be acted upon may be 
placed on around the centre one, and pressure given thereto by levers or 
screws. The improvements also consist in applying a reversing motion for 
driving the said mangling rollers, so that they will be alternately driven in 
opposite directions, thereby producing the effect or finish commonly called 
mangling. Ju some cases they double the fabric or piece end to end, and 
run along therewith around the roller an equal length of paper, Which gives 
to the back of the fabric or piece a glossy finish, the inner surfaces being 
watered by contact with each other ; and in other cases they r im paper along 
with the fabric betwixt each lap or coi). They also, for some kinds of fabries, 
heat the rollers by steam or other heating media, 

2021. P. and R, SanpERson, Golashiels, Selkirk, N.B., “ Manufacture of 

woven Jabvics.”— Dated 14th July, 162. 

This invention relates to the manufacture of a particular kind of cloth 
suitable for wearing apparel. ‘Ibis cloth is woven in such manner that at 
regular intervals a loop is formed on the surface of the cloth, which imparts 
a peculiar knotted appearance to the finished goods. These loops are 
formed at pre-determined distances asunder in the width of the fabric, and 
at a regular distance longitudinally, by weaving a given number of shots of 
weft between each transverse row of loops.— Net proceeded with. 


Cass 4.—AGRICULTURE.—None, 





Ciass 5,.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ge. 

1979. E. S. Hinviey, Bourton, Dorsetshire, ** Apporetus vaed when ciiculat- 
ing hot water for warming dwelling houses ard other places.”— Dated 9th 
July, 1862. 

For these pu , in order to obtain combined arrangements and 
clusters of tubular passages for the circulation of hot water, a series of 
tubes or pipes is cast or formed, each tube or pipe having at each of its two 

3, OF hear of its two ends, a hollow or tubular crosshead communi- 
cating with the interior of the tube or pipe of which such crossheads or ends 


The two ends of each of these crossheads or ends are made to 


form 
fit other similar crossheads or ends on other pipes or tubes, so that, when 
several of these crossheads or ends are brought and held together a con- 
tinuous tubular passage is produced at both ends of the series of tubes or 
pipes, and by preference at right angles thereto. In order to fix several of 
such ¢ or ends together securely and water-tight, screw bolts are 
used which are passed through the tubular cross heads or ends formed at 
the two ends of the several pipes or tubes. The screw bolts used are of 
smaller diameter than the interior of the tubular passages in the hollow 
crossheads or ends, in order that there may be sufficient passage-way for 
the free flow of water through the hellow crossheads or ends, and to and 
from them to the tubes or pipes of which the crossheads or ends form parts ; 
or these bolts may be placed outside the said crossheads, and parallel to the 
direction of those through the crossheads. Between each joint or junction of 
the several hollow crossheads or ends is introduced a washer or filling piece of 
vulcanised india-rubber, or of other suitable soft subst. , 80 that when 
the nuts on the screw bolts are screwed tightly = to secure the several 
hollow crossheads or ends, the joints or junctions will be made water-tight. 
—Not proceeded with. 








Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 


1985. H. KeLLoce, New Haven, Connecticut, U.S., “ Improvements in breech- 
loading fire-arms and cartridges therefor.” — Dated With July, 1862. 

This invention cannot be described without reference to the drawings. 

2002. C. E. GREEN, Blanford-street, Portman-square, and J. GREEN, Winch- 
more Hul, Edmonton, Breech-loading jire-ariis.”—Dated 12th July, 1862. 

This invention cannot be described without reference to the drawings. 

2007. T. Hitn, Great Worley, Essex, * Protection of markers at rifle butts.”— 
Dated 12th July, 1862. 

This invention has for its object the better protection of the markers when 
engaged at rifle butts or targets, together with improved means of indicating 
the score and position of the shot upon the target whilst the marker is in 
the act of wiping out thesame. For this purpose, in order to protect the 
marker, a pit is sunk in front of the target, part of which is protected by a 
strong covering of iron plates or other materials. The covering of the pit 
nearest the target is to be, by preference, inclined, and has a sheet of thick 
plate gluss inserted therein, in order that the marker may see when the 
target is struck. mn one side of the pit an opening is left from which the 
marker can reach the face of the target, without any exposure of himself, 
in order to wipe out each shot mark in succession, and one part of this in- 
vention consists in employing a series of brushes or instruments for this 
purpose, which, in the act of wiping out, indicate to those at a distance the 
character of the shot mark, together with its exact position upon the target. 
This is accomplished by having the back of each brush or instrument 
employed for wiping out or removing the shot marks of different colours or 
designs, the marker selecting a particular brush or instrument to wipe out 
each particular shot mark, thus indicating at once the position of the shot 
mark whilst in the act of wiping it out. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1976. C. F. W. Rust, London-wall, London, ** Concertinas, &c.”—A commu- 
nication.—Dated 9th July, 1862. 

In this newly-invented concertina the notes or keys are arranged in their 
natural order or ion, as on a pianoforte, viz., c c sharp, d d sharp, e, 
f f sharp, g g sharp, g g sharp, aa sharp, b, and so on ; moreover thedraw- 
ing out or pressing in of the instrument produces on the same key one and 
the same tone. The operation of playing on the instrument is by this 
arrangement very much simplified, as every tone has its universally known 
musical place just where the musical feeling or instinct of the periormer 
would scek it, and the pressing in or drawing out of the instrument need 
net be taken into consideration at all in playing. 

1993. T. Farra, Manchester, * Skirts or putticoats and frochs.”— Dated 10th 
July, 1862. 

This invention relates to those skirts or petticoats and frocks in which the 
lower part is formed by plaits on the fabric, which plaits are usually carried 
round the circumference horizontally, and consists in forming such plaits 
diagonally in regular or irregular folds. Also in forming the plaited part 
in a piece separate from that above, and attaching it thereto.— Not jrocecded 
awith. 4” 
2022. W. G. May, Glasgow, “* Apparatus for extending tables."—Dated 14th 

July, 1862. 

Under one modification this extending apparatus consists of a series of 
adjustable bars or laths arranged and jointed together to form what is 
known as the lazy-tongs movement, and admit of the table being extended 
or contracted at pleasure within the limits of the lever arrangemeit. To 
one end of the frame of the table is fixed a bracket piece, to which are 
jointed two bars or laths that form the first of the series ; these bars extend 
outwards to the width of the table. To the free extremities of the primary 
bars or laths are jointed two other bars, which are jointed at thecentre, 
where they overlap one another, and are sufficiently long to extend quite 
across the width of the table in an angular direction. The free ends of 
these secondary bars are jointed in like manner to a third pair, andso on, 
until a sufficient number of pairs of bars or laths are connected together to 
obtain the required amount of extension, The series of bars or aths is 
completed by a short pair similar to the first, which are jointed in like 
manner toa bracket piece fixed to the framing at the opposite end of the 
table. A hand lever is attached to one of the bars or laths, and is arranged 
so that it may be turned outwards, so as to project beyond the sideof the 
table By turning this lever in one direction the system of bars or laths are 
caused to extend, and so carry the telescope framing of the table outto the 
full extent, or any desired purtion thereof.-- Not proceeded with. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation ond Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1981. S. V. Evers, Lower Thames-street, London, ‘‘ Preparation of beverages.” 

—Partly acommunication.— Dated 9th July, 1862. 

In the preparation of one beverage, according to this invention, the 
inventor first boils loaf sugar in water, and, having mixed the same, allows 
it to cool. He then purities it by filtration cr otherwise, and mixes with it 
The mixture is first well stirred with 
iron stirrers, and then stored in suitable vessels for a certain time, adding 
to it white ofegg. By these means an agreeable and mfreshing drink may 
be obtained.— Not proceeded with. 

1684. E. Jauprau, Brighton, * Removirg the bad flavour Jrom cleohols 
distilled jrom grain, beetroot, or other vegetubles, and Jor extrvcii: g the 
whole of the alevhol contained inthe fermented juice.’—Dated 10h July, 
1862. 

This invention cannot be described without reference to the drawings. 
2011, P. PLassan, Towrs, France, ** Orthopedic apporatus for straightening 

the huwan frome.” — Dated 12th July, 1862. 

This apparatus is composed of a belt of some strong woven fabric, which 
is placed on the pelvis above the trochanters. This belt is made in two 
pieces, more or less closely brought together at the back by a couple of straps 
ora lace. e two interior or fore parts of each of these pieces have eyelet 
holes or buckles, and thick pads are so placed inside the belt as to place on 
the inguinal region within the ilum, where the inguinal bandage is made 
to press in cases of the hernia, so called. By this means the belt is pre 
vented from turning and unp! tly p ing or sq ing the hypogastric 
Where the body is inclined to bend, and it is desirable that the 





region. 


| head should be inured to an upright position, it is necessary to aid the 





muscles which hold it up, and as anything placed beneath the chin is very 
apparent, and wounds the self-love of young females more especially, the 
inventor uses several india-rubber rings, fixed by a cord or otherwise on the 
upper part of two upright pieces, and which are also connected with a circle 
or band surrounding the head beneath the hair, exercisi: g at the back an 
elastic traction proportioned to the resist , and ding the action of 
the muscles which raise the head, By the aid of an elastic band fixed at the 
end of one of the upright pieces passed over the shoulder and then attached 
(more or less close to the belt) to the upright piece on the side opposed to 
the shoulder over which it passes, a traction is obtained which, while co- 
operating with the X rest in raising the head, also aids in keeping in the 
dorsal projection, and brings back the spinal column when it is distorted. 
Lastly, by the aid of a piece or plate of leather applied on the projecting 
part of the breast, and which is attached to the upright on that side where 
there may happen to be a hollow or sinking, the body or trunk is brought 
as nearly upright as possible.—Not proceeded with. 

2018. A. A. GaunalL, Paris, “ Manufacture of bituminous cement.”—Dated 

14th July, 1862. 

This invention consists in combining sandy earth, or by preference river 
sand, with a quantity of bituminous substance equal in volume to the sum 
of the spaces between grains of well pounded sand.—Not proceeded with. 
2025. F. M. Parkes, Plumstead, Kent, ‘* Manufacture of gas for lighting 

and heating.” —Dated 14th July, 1862. ‘ 

This invention consists in the manufacture of ee by the combination of 
the gas obtained from petrol or rock oil (which is known by various 
other names) with the gas commonly termed hydrocarbon gas, or water 














gas ; and further in the peculiar apparatus or retort represented in the 

drawings. 

2026. O. P. DRAKE, Massachusetis, U.S., “‘ Apparatus for vapourising and 
aerating a liquid hydrocarbon to be burnt sor illumination, &c.”—Dated 
14th July, 1862. 

This invention cannot be described without reference to the drawings. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1918. C. LuNGLEY, Deptford, “ Improvements in constructing, building, and 
working floating docks and other floating bodies, and in pumping appa- 
ratus to be employed therein.” —Dated 1st July, 1862. 

The First part of this invention relates to a new mode of constructing 
and building floating docks, and other floating bodies, of either iron or 
wood, or partly of iron and partly of wood, in such a manner that great 
advantages may be obtained in building and repairing the same, while a great 
advantage may also be obtained in using such docks as regards economy both 
of expense and time. The Second part of the invention relates toa method 
of fitting the pumps or pumping apparatus in floating bodies, in such 
manner that economy in the power required to work them and _ facilities 
for repairing them may be obtained. The First part of the invention 
consistsi n constructing and in building the docks and other floating bodies 
in several distinct parts or sections, which may be connected afloat, whereby 
only room enough on shore orin another floating dock is required for 
building one part at a time, which can then be launched or floated with 
safety in a complete state. Each part or section of the dock is composed 
of tl ree parts in the shape of parallelopidons, or other convenient shapes, 
so as to form when combined a pontoon with side piers. Such pontoon or 
hollow dock bottom can be built and launched or floated before the hollow 
side piers are built, and such piers can then be built on the pontoon or 
hollow dock bottom without inconvenience where required, even in a 
foreign country or distant place, as the pontoon can be made seaworthy, 
and may be propelled by steam or sails to any place required, carrying the 
material or piers for building the side piers and other dock sections. When 
one or more such pontoons with side piers are completed, they will form an 
efficient dock for building other sections upon, without any other accom- 
modation, such sections being undocked and placed on end of those on 
which they were built, until enough parts are together to form the dock of 
the dimensions required. One advantage in repairing such dock is, that 
any complete part can be docked by the other parts, and repaired in an 
efficient manner. The advantage arising from this invention in economy of 
expense and time is, that only so many parts of the dock need be used as 
may be required for the size or weight of the ship to be docked ; and in 
some cases two or more small ships may be docked separately by using only 
as many parts for each as are required, according to their size and weight. 
In repairing ships with a dock built in manner hereinbefore described, to 
facilitate the removal of a keel block or blocks, a great advantage may be 
obtained by the use of blocks or screw jacks, folding wedges, or hydraulic 
rams, which can be fixed and worked on either side of the place required 
to be repaired, by which means the ship can still be supported by the section 
or part of the dock which is merely forced down by such means, the tie bars, 
chains, or other securities being allowed freedom, or being disconnected for 
the purpose. Great economy in the time required for lifting a ship is 
obtained by means of the watertight deck, which the patentee uses in the 
side piers, whereby the pumps can be worked for raising part of the water 
within the dock sometimes before the dock or parts of the dock are lifted 
with the ship; the water so lifted can be run out of the dock when every- 
thing is ready and the dock is required to lift the ship out of the water, 
during which time the pump or pumps can be efficiently at work to assist 
to complete the floatation required. In the Second part of the invention 
relating to the method of fitting the pumps or pumping apparatus in a 
floating body, the pumps are so placed within efficient watertight trunks 
that at no time is the water lifted higher than is necessary, as it is with 
pumps fitted in the ordinary way, avd should the pumps foul at any time, 
the pump trunk being fitted with inlet and outlet sluice valves or peustocks 
which can be closed when required, the trunk may be cleared of water by 
the opposite pump, or a sma!] auxiliary pump on the same side, by w hich 
means the main pump can be readily cleared or repaired in an eflicient 
manner. 

1928. B. Jonnson, Chester, ‘* Rope wheels fir mines, collieries, dc.”—Dated 
2nd July, 1862, 

The object of this invention is to afford the means of a ready adjustment 
of the length of the winding rope between the rope wheel and the cage or 
article to which it is attached. On the shaft of the rope wheel the inventor 
fixes a boss in two parts, and having a flange on the outside, so as to form 
between them a circular groove, into which is fitted the rope wheel in such 
manner that it may be turned upon the boss when required, and afterwards 
bolted to the side flanges by bolts. Inthe side flanges he drills in a circle 
of a given diame.er a number of holes, and in the sulid part of the rope 
wheel around the boss he drills in a circle of the same diameter one, two, 
three, or more holes more than there are in the side flanges, so that the 
bolts employed for holding the wheel and boss together can be passed into 
different holies, and thereby obtain a very delicate adjustment of the length 
of the rope. Thus, when there is one hole more in the rope wheel than in 
the flanges, if two bolts have been passed through two sets of holes opposite 
each other, and then withdrawn, so that the rope wheel can be turned to 
allow them to be passed through the next set of holes, the winding rope 
will be shortened a distance proportionate to a fractional part only of the 
circumferential distance between the holes; and if the rope wheel be turned 
to the next following set of hules another fractional part will be added, and 
so on, the different numbers of the holes producing an effect similar to the 
use of the verner in philosophical instruments. | When the boss cousists cf 
one part only the rope wheel is to be formed of two parts, in order to 
place it between the flanges; or the plan may be varied by having the 
wheel of one piece, and one of the flanges movable.— Not proceeded with, 
1932. J. STEEL, Stirling, “ Water closets,”—Dated 2nd July, 1862. 

In a modification embodying these improvements, the bottom of the 
basin communicates by a short branch pipe with what may be called the 
discharge valve box furming the top of the soil pipe. The discharge valve 
consists of an elastic or flexible material, such as rubber strengthened at 
the back, and it is fitted inside the valve box so as to be appliedagainst the 
opening thereinto of the branch from the basin, this opening being, by pre- 
ference, fitted with a brass ring projecting slightly inwards to form the 
valve seat. A kind of plunger is contrived to work up and down in the 
valve box by a rod passing up through the cover to the usual handle, and 
this plunger is hooked or jointed to the valve so as to open or shut it, 
accordingly as it is moved up or down. The plunger is by preference guided 
by means of, grooved anti-friction wheels running on guide flanges, formed 
cr fitted inside the valve box, and the plunger is also tty preference fitted 
vith an anti-friction wheel, by which, in descending, it presses on the valve 
and insures its being completely closed. The water supply is made self-act- 
ing, the supply tap being opened by means of a lever and float. The 
float is contained in a compartment provided at the side of the 
basin this compartment communicating with the bottom of the basin, 


| o: with the branch therefrom, so that, when the discharge valve is 


opened, the compartment is emptied along with or immediately after the 

basin, and the float d ling in e 1 , opens the supply tap and 

the water flows in until the float is again raised by the basin and compart- 

ment becoming full —Not proceeded with. 

1933. J. Crisp dnd J. W. ELuiott, South Shields, “‘ Apparatus for burning 
American rock oil, parogin oil, de. dc.” —Dated 2nd July, 1862. 

The object of these improvements is to obtain security in the burning of 
Anerican rock oil, paraffin oil, oil of petroleum, and other inflammable oils, 
spirits, or essences. The material to be burned is placed in a cistern or 
reservoir through a feed hole, which may be closed by a screw or other 
plig, having an air hole in it, which, when required, may be protected 
imernally or externally by wire gauze. From this reservoir a pipe conveys 
the fluid to another tube or chamber, which is closed partially at its lower 
enil by wire gauze, perforated kad, or other suitable substance, and is of 
size sufficient to receive the wick and burner. For convenience of cleaning 
the parts of the tubes the patentees connect them together by screw con- 
nection. The passage at the connection of the lower tube with the wick 
tube (any part of the lower tube will do) is by preference partially closed 
by having only a very fine perforation or perforations through it ef some 
length, or by the application of a coil of fine wire gauze, or a bundle of 
wires or otherwise, through which the oil is regulated or filtered in its pas- 
sage to the wick. The part of the tube occupied by the filtering media may 
be considerably varied to the form or construction of the apparatus, ‘Ihat 
part of the tube which holds the wick and burner is partially closed at its 
lower end by some perforated substance, and is made of such a depth as to 
allov of only a portion of the oil contained in the tubing or apparatus being 
consumed. By these means the interposition of a column of oil between the 
flam: of the burning oil and the explosive vapour of the reservoir is secured. 
1935. G. Brpsox, Manchester, ‘‘ Rolling wire and other rods or bars of 

netal.""—Dated 2nd July, 1862. 

Ths invention refers to that description of rolling in which the metal is 
alternately rolled from one form into another, as for instance from square 
to diamond or oval, and so on, the rod being according to such ordimary 
operaiion turned between each rolling. According to one part of this in- 
ventim the patentee avoids the necessity for the turning by using a series 
of rolers placed alternately at right angles, or other angle to each other, 
and insuch manner that the metal as it is delivered from one pair may be 
taken vp by the next, for which purpose he places guides leading from one 
pair tothe other. Another part of the invention relates to a method of 
causing the rod to be turned. For this purpose he uses a guide by which 
the me‘al is caused to move in a spiral direction, and so present another 
face to ‘he next pair of rollers. 

1954. P.B. O'NEILL, Warwick-street, Regent-street, London, “‘ Serew wrenches, 
or anners.”—Dated 5th July, 186 
This invention cannot be described without reference to the drawings. 
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1919. G. H. Birkpeck, Chancery-lane. London, ‘* Utilisation of certain refuse 
products resulting from the manufacture of iron.”—A communication.— 
Dated 1st July. 1862. 

The refuse materials which it is proposed to treat and utilise, according to 
this invention, consist of the slag and *‘ scorie” obtained from the puddling 
or other furnaces employed for manufacturing or refining iron, and in re- 
heating (ur melting) the heads, “gyts,” and waste top pieces of cylinders 
or other castings, the waste metal worked from ‘‘squeezers,” ** shinglers” 
pressed, or from other operations employed in the manufacture of iron, 
together with the treatment of waste or refuse metal generally, wherein a 
large proportion of valuable iron is contained, varying in most cases from 
40 to 70 per cent. The richness is increased by a great quantity of metallic 
globules contained in the mass of these materials. The means employed, 
according to this invention, for utilising the whole of these materials are 
exceedingly simple and inexpensive, and consist of two operations—first, in 
pulverising them by means of edge runners, stampers, or other mechanical 
means; and, secondly, in their carburation previous to their introduction 
into the blast furnace, this process being effected without additional cost. 
1950. R. A. Brooman, Fleet-street, London, ** Improvements in hollow plates 

Sor hydraulic presses." —A communication.—Dated 5th July, 1862. 

This invention refers to hollow plates used for receiving a heating medium, 
and employed in expressing oils, and in separating fatty and oily matters 
from stearine. the manufacture of candles, and in similar operations. These 
plates have hitherto been made in several parts united by joints and rivets, 
the result of which has been that fatty and other matters have entered and 
obstructed the passages within the plates for the circulation of steam or 
other heating medium, necessitating frequent repairs and cleansing of the 
plates. This invention corsists in making the plates in one piece of 
malleable cast iron, or of any other suitable metal or metallic alloy, with 
apertures or channels formed in the plates of any desired shape, round, 
oval, square, spiral, or otherwise, fur the distribution of the heating 
medium. In some cases the plates are made in top and bottom pieces, 
which are placed one on the other. 

1951. O. F. Bystrom, Stockholm, ‘* Pyrometer.”—Doted 5th July, 1862. 

This invention relates to an improved pyrometer, which the patentee 
calls the hydro-pyrometer, from the fact that the temperature of the furnace 
retort, muffle, or other heating arrangements to be tested, is indicated by 
the proportionate amount of heat imparted toa known weight of water by 
a body immersed therein, such body having been previously heated in the 
qurnace, retort, or muffle, to be tested toan equal temperature therewith. 
1955. J. Kipp, Cannon-row, Westminster, ** Gas meters."—Dated 7th July, 

1862. 

This invention consists in the construction of gas meters for street and 
other lamps and burners, with one or two measuring chambers instead of 
three or more, as meters are made at present ; and also in combining with 
the meter a regulator by means of which a regular supply of gas is given to 
the burner at an unvarying pressure. The measuring chamber is placed in 
the interior of a drum or outer case, and may be worked as an ordinary 
bellows, or by mercury, as in a mercurial regulator, and is so arranged that, 
as it takes in and discharges the gas, it gives motion, by means of levers, to 
a mercurial level, which it causes to turn upon a centre. 








Iranian Procress.— (From our Correspondent.) — The South 
Italian Railway undertaking organised by Count Bastoggi has been 
taken up by the great house of Parent, Schaken, and Co. The 
capita! to be expended on this greatenterprise is fixed at £12,000,000. 

Soumw Drawn Iron ann Steet Tuses.—A prospectus has been 
issued of the Solid Drawn Tube Company, with a capital of 
£150,000 (of which half is to be first issued), in shares of £5. The 
object is “to purchase and develope some patents for the manufac- 
ture of iron and steel tubes, without join or weld, in a rapid aud 
most economical manner.” ‘The price of the patents is to be £10,000 
in cash, and £20,000 in paid-up shares, with a royalty on the divi- 
dends. No payment, however, is to be made until after a satisfactory 
trial of the “we 4 

A Lona Svuir.—In the cause of Mr. M’Intosh, the contractor 
against the Great Western Railway Company, which has been in 
litigation for several years, the chief clerk of the Vice-Chancellor 
Stuart, before whom the accounts have been, has now terminated 
his investigation, and it is understood that the amount of the plain- 
tiff’s claim is found to be, in round numbers, £80,000, with interest 
from the opening of the line in 1838 or 1840. The costs of the suit 
will probably amount to a further sum of £20,000. There is another 
suit of a similar character between the same parties, the accounts of 
which have not yet been entered on. 

Patent Law Commission.—On Tuesday and Wednesday week the 
sittings of the Commission for Inquiring into the Working of the 
Patent Law were resumed. ‘The Commissioners present were Lord 
Stanley, Lord Overstone, Sir W. Erle, Sir W. Page Wood, Sir W. 
Atherton, Sir H. Cairns, Mr. H. Waddington, Mr. W. Hindmarch, 
Mr. W. R. Grove, Mr. W. Fairbairn, and the secretary, Mr. Edward 
Lloyd. It is proposed to hold weekly meetings of the commission 
during the coming Session. The commission meet at No. 2, Vic- 
toria-street, Westminster, where the secretary, Mr. Edward Lloyd, 
may be addressed. 

A New Gas.—M. Mongruel, a French inventor, announces the 
intention of freeing us from the tyranny of gas companies and the 
dangers of gas, and providing a light at once infinitely cheaper and 
more eflicient. ‘his is to be accomplished by passing atmospheric 
air through a fluid termed “ photogene,” but which seems to be a 
naphtha of a highly volatile description, burning it with the ordinary 
gas fittings. The generating apparatus is simple, the light seven 
times as powerful as gas, and the real question seems to be as to the 
absence of expensiveness. ‘he promoters of the invention, how- 
ever, say that in case of escape the “ photogene” would precipitate 
itself on the floor or furniture, and, at the worst, only render the 
latter inflammable when coming in actual contact with fire. Gas, as 
at present used, may also be passed through photogene with a saving 
of forty per cent. in consumption, and a gain of tive-fold illuminat- 
ing power. ‘The invention is said to have been largely adopted in 

rance, 

ArmstronG v. WuitwortH.—The War-oflice, which has appointed 
the committee of scientific officers to inquire afresh into the relative 
merits of Sir William Armstrong’ and Mr. Whitworth’s 
systems of gunnery, has added to it the names of two eminent civil 
engineers of high standing to aid in the consideration of the many 
important mechanical questions the subject involves. ‘These gentle- 
men are Mr. John Penn, of Greenwich, and Mr. William Pole, F.R.8., 
who is already serving on the Iron-plate Committee. The pre- 
liminary investigations which are, we hope, to terminate this great 
gun controversy have been in progress for some time, and both Sir 
William and Mr. Whitworth have been examined at length, in ex- 
planation of their systems, before the committee. ‘The actual ex- 
periments, however, by which the controversy must really be 
decided are not likely to begin before the middle of March, the huge 
target which has been made for the purpose not having yet left the 
werks of the Thames Iron Company. ‘The experiments themselves 
also are certain to extend over a considerabie period, as the com- 
mittee are instructed from the War-oflice to report upon their results 
“from time to time.” 

Paruiamentary Frrs.—It may surprise some persons to learn 
that the House of Commons is now mainly supported by the railway 
companies; but so it is. The House of Commons establishment 
costs about £58,000 a year, but it gets about £70,000 a year 
by the fees it charges to the parties concerned in private 
bills. The precise amount thus levied was £76,533 in 1861, 
and £68,369 in 1862. Of this last sum £54,473 was paid by the 
promoters of private bills, and £13,896 by the opponentss of bills. 
‘The House demanded £10,230 before it would read these bills at all, 
£9,780 before it would read a second time those that were disposed 
to go on, and £7,560 before it would pass the bills which its own 
committees had reported to be just and right to be passed. The 
House also, after referring the bills to committees, could not hear 
what the committees had to report unless £8,805 were first paid to 
the said House. The committees, for their part, could not find the 
bills to be proper until payment of £9,111. The result was that, 
afier paying the salary of Mr. Speaker, of the Chairman of Ways 
and Means, the Sergeant-at-Arms, and all the multitude of officials, 
the House of Commons had £17,634 surplus in 1861, and £10,233 in 
1862. In the last ten years the fees levied by this House from 
those who had had to apply to “the High Court of Parliament” 
have amounted to £541,48U; the cost of the establishment has been 
£591,605. What further fees were paid to the House of Lords we 
are not able to state; that House communicates to the Commons the 
amount required to be voted for the probable deficiency of its fees 
to pay its expenses, but the communication does not specify the 
amount either of fees or expenses. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Tron Trape 1n THE Past Week: Diminished Inquiry: Reported 
Advance in Bars—A GOVERNMENT COMMISSIONER AT THE [RONWORKS 
— Tue Prosperity or THE District; How Shown—Tue Reatisine 
or Bankrupt Estares in THE JRon TRADE—SvuSPENSION OF A 
Crinouine Street Firun—Coan Trapg: Animated Condition— 
GeneraL Manvracturtne Trapes: Condition Unaltered—F aut 1x 
Corren—Tue WILLENHALL TRADES: Departments Specified: The 
Payments of Accounts on Fridays—Tue Distress AMONGST THE 
Coventry Weavers: A Suggestion—Sotww Drawn Iron and 
Sree, Tuse Company: £30,000 for a Patent—Borter Insrection 
1x Birwincoam—Workine Mens’ Ciuss—Porreries Street Raw- 
waYy—Parnrut DEMISE OF A WELL-KNOWN MANUFACTURER—FEARFUL 
CoLtiery Ovutrace: Three Lives Sacrificed: Incompletedness of 
certain Government Stipulations. 

During the past week there has been scarcely so good an inquiry for 

finished iron at the different works in South Staffordshire as was 

being experienced at the date of our last. The specifications now 
afloat are neither so numerous nor so valuable as at that time. 

Nevertheless, the requirements of the shipbuilders upon the Mersey 

and the Clyde continue to lead to a large proportionate amount of 

business for the description of iron used by them, in which there is 
now the most business being done. The Continental orders kee; 
amd good, but the American orders havein the past week fallen off. 
rices, as a rule, remain firm. Notwithstanding that at some esta- 
blishments in South Staffordshire there is, as we reported last week, 

a slight decline in the price of merchant bars, it was stated on 

Wednesday, in Wolverhampton, that for those made at Lord Gran- 

ville’s works, in North Staffordshire, a rise is now being demanded 

of 5s.aton; but we have been unable to verify the statement. On 

Change, in Birmingham, yesterday, or in Wolverhampton on 

Wednesday, there was scarcely any business transacted. At Wolver- 

hampton, Mr. F. D. Longe, one of the assistant-commissioners to the 

Children’s Employment Commission, appointed in the early part of 

last year by her Majesty on a resolution of the House of Peers, was 

being introduced to the leading members of the iron trade by one of 
the masters. Mr. Longe has, during the week, been pursuing his 
inquiries at the different works, where he finds every facility for 
making the inquiries with which he is commissioned. He is careful 

to have it known that he is not pursuing his investigation with a 

view to the adoption of any specific plan, but rather to the general 

investigation of the employment of young people in Staffordshire. 

The steady prosperity of this district is shown by the reports of 
the banking companies, in it presented at the meetings that have 
been held during the past week. All the banks are in a thriving 
condition, even the Birmingham Joint Stock Company (Limited), 
which wes established only a year ago, is dividing 5 per cent. and 
carrying 43,000 over as reserve. ‘The Bilston District Company are 
dividing «t the rate of 10 per cent. per annum, and are giving a 
half-yearly bonus of 24 per cent. on the half year. The profits of 
the Wolverhampton and Staffordshire Company upon the year have 
been £10,932. This bank, it will be remembered, was compelled to 
close its dcors for a time during the late financial crisis in this dis- 
trict, in consequence of having been too liberal in the assistance 
that they rendered to certain iron making firms in South Stafford- 
shire. Ths report of the directors made the following reference to 
the accoun's'of those bankrupt creditors:—“ The realisation of the 
estates of parties who became insolvent in 1857-58 is making 
favourable progress. ‘Those debts stood last year at £110,486 2s. 8d., 
which amaunt is now reduced to £94,052 1s. 6d., £16,434 1s, 2d. 
having bem received from different estates during the past year, 
and your directors anticipate a steady progressive reduction in 
these accounts, and they have no reason to doubt that the remaining 
securities will realise the sums at which they are estimated. 

Adverting to those accounts the chairman of the directors made 
the remarksannexed :—“ Some of them would, perhaps, consider 
that the reduction made in the item of closed accounts was small, 
amounting to between £16,000 and £17,009, butbe thought theamount 
would appecr satisfactory when they took into consideration the 
nature of the securities of which those accounts consisted. With 
but few exceptions the properties held in mortgage stood related to 
the iron trade, and he was sure it was only necessary for him to 
remind them of the very great stagnation which had prevailed 
during the greater part of the year in that leading branch of the 
trade of this locality, to prove how impossible it had been, without 
making grest sacrifices, to dispose of such securities. With the 
exercise of prudence and forbearance, the directors had every hope 
of making the amount of their closed accounts worth their estimated 
value of 20s. in the pound—whereas a contrary and hasty course of 
procedure would not have resulted in the realisation of more than 
one-half or two-thirds of that amount.” 

The suspension of Messrs. G. W. Reynolds and Co., steel wire 
drawers aud coverers of crinoline steel, is announced in the follow- 
ing circular, which has been issued by the firm, and is dated, “ Man- 
chester Works, Smethwick and Birmingham, Feb. 2”:—“ Gentlemen, 
we deeply regret to have to acquaint you that in consequence of 
numerous losses, and the general depression of trade, we are com- 
pelled to suspend payment. With the concurrence of our principal 
creditors, our books have been placed in the hands of Mr. W. J. 
White, accountant, of 17, Ironmonger-lane, London, who has pre- 
pared a statement of our affairs to submit to a meeting of creditors 
to be convened on an early day. In the meantime we crave your 
indulgence, in the full belief that the deficiency, if any, will be in- 
considerable.” ‘Che liabilities are supposed to be about £30,000. 
Very little of taat amount is expected to fall upon this district. The 
leading creditcrs are supposed to be in Shetlield. Wherever they 
may be, it is gratifying to learn that the deficiency of assets is not 
likely to be great. ‘Ihe firm are incorrectly described, in some 
metropolitan dailies, as stee] manufacturers. 

The coal trade is animated in manufacturing samples, but there is 
a little less doing than last week in the qualities used for domestic 
purposes, 

There is no change to note in the general manufacturing trades 
of Birmingham and Wolverhampton, upon which we reported at 
considerable length last week. Tn all the great staple branches the 
artisans are fully employed, and it is only in some of the fancy 
trades that anything like slackness is felt. 

The price of copper was reduced on Tuesday £9aton. The 
present prices are, therefore,—tough ingot aud cake, £89; selected 
ingot, £92; and sheets, £96 per ton. Yellow metal is reduced 
three farthings per pound. 

From Willenhall we have the following report relative to the 
trade of that township:—“ The past month has, on the whole, been 
au improvement on its predecessor ; owing, among other causes, to 
the receipt of somewhat more advices from Australia, and a few 
government orders from the Northern States of America. The 
orders arriving f-om Australia chiefly benefit the rim locks, while 
the padlock and eurrycomb manufacturers have reaped advantages 
from the requirements of the Federal government. During the 
recent gales several cargoes, including local manufactures, have 
been lost at sea, thus necessitating their speedy reproduction. The 
demand for locks from Germany remains quiet, but the key stampers 
for that market have tolerable employment. There is little 
doing in the home trade, and especially in the class of locks used 
extensively in Scotland, technically known as club-bolt locks. The 
makers of dead mortice and draw-back locks complain of scarcity of 
orders, but in most instances there is a decided improvement in those 
branches. There is no apparent change in the chest, till, and cup- 
board lock trades, which are chiefly made in the hamlets surround- 
ing Willenhall, and the demand for which, during the past two 
years, has been aaything but great. An improvement is manifest 
in the bolt trade, end we have more cheering accounts from the gun- 
lock makers of Darlaston. The recent alteration in Birming 
in the day o!} payment (from Saturday to Friday) has 
been the subject of considerable discussion in this locality 
(Willenhall.) When the question was first introduced it was 





favourably received, anda paper in its support was signed by about 
a dozen of the largest manufacturers; but after a month's trial the 

neral impression ap to be that until the system is ado 

y the whole of the merchants and factors, it would be well for 
those who have joined the movement to pay country assets on 
Saturday mornings also—as some of them already do—and thus 
save poor manufacturers, who can ill afford the time or money, the 
expense of an additional journey to Birmingham. We believe the 
change to be a needful one (writes our Willenhall correspondent), 
and would be preferred by the majority of manufacturers here if 
universally adopted. If the promoters of it lin ing an 
early payment of wages—the present hours varying here from four 
in the afternoon till midnight—they will at least deserve the gratitude 
of all well-wishers to the towns a this district, and will have the 
satisfaction of knowing that they have conferred a priceless boon 
upon thousands of our horny-handed toilers.” 

The distress among the weavers in the North Warwickshire 
district continues. The special reporter to the Birmingham Post, 
who is going through the district, says :—“ Mr. Quirk (a clergyman 
who is evincing much practical sympathy with the operatives) asked 
me to suggest that everybody should wear a white rosette of 
Coventry ribbon on the Prince of Wales’ wedding day. And I 
believe everybody would, if they lived in the midst of this dire dis- 
tress, or saw it daily. It is truly — to see men, once ina 
respectable position in life, brought down to a starvation point, and 
compelled to eke out a miserable existence on public charity. They 
are not the men to complain : 

* Their sorrows in their bosoms dwell, 
They’ve much to suffer, but nought to tell.’” 


The prospectus has been issued of the Solid Drawn Iron and 
Steel Tube Company (Limited) with a capital of £150,000 in 
30,000 shares of £5 each, of which half are to be first issued. The 
objects of the company are to purchase and develope certain patents 
for manufacturing iron and steel tubes without joint or welding by 
the application of hydrostatic power. Being thus cold drawn a great 
saving is alleged to be effected in the metal. It is announced that 
the machinery is already at work in Paris, and is “ of so inexpensive 
a kind” that all necessary machines for drawing from 200 to 300 gun 
barrels per day can be erected for £3,000. The price to be paid for 
the patent is £30,000 in cash and paid-up shares, with a royulty on 
all dividends. ‘The royalty, however, not to be taken until after ten 
per cent. has been distributed to the proprietors. 

Mr. John Swift, “resident inspector of boilers in Birmingham,” 
published, on Tuesday last, the following monthly report in a letter 
to a Birmingham paper:—‘As resident boiler inspector and 
engineer, I have examined upwards of 100 boilers, and have reported 
to their respective owners the condition of such boilers and engines, 
accompanied with practical remarks and advice for better and safer 
working of the same. And I am glad to bear testimony to the 
facilities afforded me for thorough examination by many gentlemen, 
and their ready acquiescence in carrying out my suggestions 
Considering the large number of boilers working in Birmingham, 1 
believe explosions have been very scarce, which may be owing 
in a great measure to the fact of the great majority of boilers 
in this neighbourhood being of the simple cylindrical egg- 
end construction, and consequently very strong and safe, re- 
quiring no stays or treacherous angle irons; and not so 
liable to shortness of water as tubular or internally fired boilers, 
so generally adopted in other parts of the country. 1 would, how- 
ever, beg to observe that iu many establishinents there appears to be 
a carelessnessand indifference on the part of engineers as to the actual 
load of pressure on the safety-valves, and that the practice of hang- 
ing on the levers heavy and unsightly weights cannot be too 
strongly condemned. Equally objectionable is the expediency of 
adopting elastic washers under leaky safety-valves, and which I 
have met with in several instances during the month. I may here 
state—both to subscribers and non subscribers—my willingness to 
provide gratis the necessary particulars for the proper adjustment of 
the pressure on safety-valves. With regard to steam-gauges and 
water-gauges I would beg to urge their more general adoption, and 
at the sametime to observe that during the month I have detected 
errors in steam gauges from 5)b, to 2o1b. per square inch. Hence 
the importance of affording the means of testing the accuracy of the 
appendages by attaching to the boilers a small indicator cock.” 

The subject of Working Men's Clubs is now being well ventilated 
in Birmingham and throughout the principal towns in South Staf- 
fordshire and East Worcestershire; aud itis being heartily taken up. 
In a short time the artisans of those districts will, in such institu- 
tions, experience a marked accession to their social comforts without 
the temptations which accompany the frequenting of public houses 
and beer shops. 

The Potteries Street Railway Company declared, last Monday, a 
dividend of 2} per cent. per annum. During the year 152,290 
persous had travelled in the cars. 

Much pain has been occasioned throughout the trading circles of 
Wolverhampton and Birmingham by the sudden and painful demise 
on yesterday (Thursday) week, of Mr. Charles Clark, one of the 
firm of Messrs. T. and C. Clark and Co., ironfounders and hollow 
ware manufacturers of Wolverhampton—a concern which affords 
employment to from 600 to 1,000 hands, and the commencement of 
which dates back into the last century. Whilst Mr. Clark's coach- 
man was waiting to drive him to business from his residence at 
Muckall Grove, about two miles from Wolverhampton, Mr. Clark 
took his own life with a breech-loading rifle that he kept loaded 
with shot-cartridge in his dressing room. He was under medical 
treatment for a disordered stomach, and had recently displayed some 
little singularities and eccentricities of conduct that, although 
now vividly remembered, yet were at the time scarcely noticeable. 
The jury were all of opinion that he was of unsound mind when he 
expired, and they therefore recorded a verdict to that effect. Mr. 
Clark was fifty-three years of age, and left a widow and five 
children. His circumstances were most prosperous, and the state of 
mind which led to his premature death is traceable to his state of 
health, and a little anxiety respecting his eldest son, who is not now 
at home. ‘The deceased gentleman was the mayor for Wolver- 
hampton in 1861, had been a member of the corporation of that 
borough from the date of its incorporation; and when he died was 
alderman, a borough magistrate, had just received his commission as 
county magistrate, and was a director respectively fof a new banking 
company, and of a railway company formed to make a line from 
Wolverhampton to Bridgnorth. His relationship with his work- 
people was that rather of a friend than an employer. He took the 
greatest interest in their welfare, and they entertained towards him 
the utmost respect and esteem. This was strikingly displayed on 
the occasion of the deceased gentleman being made mayor, when his 
workpeople invited him to a dinner which they provided at their 
own cost, at which they presented him with a testimonial, and at 
which sentiments were uttered that could have originated only from 
men who had been the recipients of repeated acts of kindness and 
indulgence. 

A horrible outrage was committed at a colliery near Bilston, last 
Thursday night, whereby three men lost their lives, two women have 
been made widows, and several children have been rendered father- 
less. During that night some miscreant cut the rope of a pit at the 
Pagett’s Croft Colliery, in the occupation of Mr. Arthur Wright, at 
Bradley ; and when the two doggies or foremen and another collier 
were descending the shaft at about six on the following morning 
the rope pean they fell with the skip a distance of sixty yards, 
and were killed. The rope was one of the old-fashioned circular 
ropes, about 4}in. in circumference, and composed of three strands. It 
was manufactured about a year ago to be used in the working of agin 
pit, but about six weeks ago was used at a pit that was drawn 
anengine. To adapt it for the engine-drum it had to be upliced. 
After the splicing it worked well up to Friday morning. ‘There 
was no defect in the rope on Thursday night when the pit ceased to 
work for the day. During the night the spliced portion was lying 
upon the pulley over the pit’s mouth, and it was at the point of the 
splicing where there was an end, and which hung about a foot from 
the pulley, at which the was occasioned. Here two of the 
strands were cut, the two strands into which the third orsplicedstrand 
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was interwoven. These having gone, the interwoven strand became 
liberated, andthe only means whereby the men and the skip were sus- 
pended were two or three threads of one of the two strands described. 
These threads were of sufficient strength to bear the weight of the 
skip that was sent down the pit according to the terms of the Coal 
Mines Inspection Act, to test the condition of the machinery; but 
when the additional weight of three men was attached, the threads 
snapped, and the skip and the men fell a distance of sixty yards. 
The two doggies were killed instantaneously, and the third man sur- 
vived only half an hour. Last Tuesday afternoon the engine- 
tenter at the colliery, a young man named John Jeavons, aged about 
eighteen, was brought up before the magistrates at Bilston, 
charged by Mr. Wright with using towards him threatening 
language, and also with neglecting his work. The evidence 
showed that on the same day (Tuesday), Mr. Wright having heard 
that Jeavons loitered about the engine-house and the pit-bank when 
he ought to have been at home, cautioned him to lock up the engine 
early in the evening. At this the prisoner became greatly enraged. 
itonce left bis work and commenced to threaten and throw 
missiles at his employer and the ground bailiff of the colliery, who 
also was present, and generally conducted himself as if he had 
suddenly become insane. The police superintendent then produced 
the field carpenter of the colliery, who showed that about a week 
ago Jeavons having been reported by the butty, or the charter- 
master of the pit, to Mr. Wright for neglecting his engine, 
threatened with an oath that he would “drop” the 
butty. 
men who descended to work; but he was not so on Friday 
morning. Upon this evidence the magistrates remanded the 
prisoner to the county gao] for a week. It is also deemed siguifi- 
cant that on the morning of the accident another young man at the 
colliery, of about tne same age as Jeavons, refused to go down with 
the first company, saying that the rope was not safe. That, 
however, was the first occasion upon which any complaint had 
been mace of the rope, and the complaint—such as it was—was 
therefore unheeded. ‘This is not the first accident in which it has 
been shown that the requirement of the Act, to the effect that the 
condition of the machinery should be tested by the lowering of a 
skip into the pit, is a test of very little value. If the test is to be 
effective the skip should be loaded with a weight equal to a 
detachment of men. Instances are now in our memory in which 
machinery remained in gear whilst the test skip was being used; 
but which, so soon as men began to descend, the additional weight 
revealed the danger, but unhappily too late, for in every case all 
the men who were descending at the time lost their lives. It may 
well be hoped that the Government inspectors will bring before the 
Home Secretary the inefliciency of this regulation, with a view to 
its alteration during the present session of Parliament. 
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| will still, howeve 


Sometimes the butty was amongst the first party of | 


| and towards the expenses of the meeting upwards of £910 was 
| subscribed on the spot, the corporation giving £250 


} in the neighbourhood.—At the last meeting of the River Wear Com- 
| missioners, reports were presented illustrating the trade of the port 


Tuk slight improvement noticed in the state of trade at Sheffield | 


continues; the amelioration, however, is only slight. The large 
firms in the steel trade are busy, the orders for war steel being still 
considerable. Some of the steel houses which employ the manufac- 


turers of Sheffield goods also repeat that their orders are more | 


satisfactory. 
for agricultural purposes are only moderate. ‘Che Leeds Chamber 
of Commerce observes with respect to the iron, machine, and 
engineers tool trades of that district: —*'lhe dulness in the iron 
trade reported last month still continues, and orders are very scarce 
for the best iron. ‘The demand for merchants’ iron is pretty good, 
particularly for plates. The makers of flax machinery are very busy, 
aud the makers of other kinds are well employed. The engineer 
tool trade continues dull; some few makers continue in full work, 
whilst others are working short time. The makers of railway plant 
continue as before—busy. The cut nail trade also continues brisk.” 

The increased difficulty experienced by large numbers of the 
lower classes in obtaining a livelihood, in consequence of the com- 
parative dulness of the times, is reflected in the emigration from 
Liverpool, which in the month just closed comprised 4,888 persons, 
being av augmentation of 2,715, as compared with January, 1862, 
and the largest number in any January since 1857. Of the whole 
number, the United States absorbed 2,788 persons, and Australia 
2,022. A new step onwards in local telegraphy is about to be made 
at Liverpool. ‘The light ships which lie off the harbour will be 
furnished with dials and wires, by which to communicate with the 
shore; this, it is expected, will save much time in reporting 
vessels. In consequence of the frequent accidents to the cable 
across the Mersey, through the fouling by ships’ anchors, the cable has 
been taken up, and at present messengers perform the communi- 
cations, It is, however, intended to erect on each side of the river 
two iron pillars, of about 240 feet in height, andon these to extend a 











The orders for steel from the machine makers and | 


strong steel wire, to which will be‘fastened the telegraph wires. The | 


distance across the Mersey, where it is proposed to erect these 
pillars, is about 1,300 yards. At the last sitting of the 
Mersey Docks and Harbour Board, the works committee reported 
with reference to the application for gridiron accommodation for the 
Great Hastern that, having fully considered the subject, they could 
find no suitable site. Mr. Boult hinted that th» company might be 
disposed to pay a large proportion if not the waole of the expense 
attending the formation of the gridiron, but the chairman said no 
proposition to that effect had been made. It was agreed to erect a 
new shed at the berth at present appropriated to the African mail 
steamers at the east side of the Huskisson Dock, at an estimated 
cost of £3,720, Messrs. Laird, Fletcher, and Co. having applied for 
increased accommodation for their African steamers. ‘The special 
committee to whom the cousideration of this subject was referred 
presented a report by the dock engineer on the subject of the 
improvement of the approaches to the river, ordered on the loth 
instant to be printed, the consideration of the sane being then 
deferred to this meeting; also a report (with plans) ‘rom the dock 
engineer, as to certain alterations proposed to be male in the in- 
tended scheme for the corn warehouses at the Prince’s Basin, and the 
alterations at the said basin, involving an additional cost of about 
£36,500, which they recommended should be submitted andapproved. 
Mr. Brocklebank stated that the plan with reference to the river ap- 
proaches divided itself into two heads. ‘The tirst was the roadway 
from the east side of the George's Dock down to the present landing- 
stage; and the other was the great alteration which would be re- 
quired on the dock estate, and likewise upon that portion of the 
property which belonged to the Corporation, or rather to the publie. 
The alteration involved upon the dock estate was an entire change 
of the George's Dock, making two docks where one now existed, 
and extending those on each side of the roadway to the westward, 
occupying a portion of the ground which was public property now, 
and taking from the board a certain portion of their property, 
namely, the upper part of the proposed roadway up to the 
eastern side of the present George's Dock. It like- 
wise involved the appropriation of Mann Island. The 
board had always, he believed, considered it desirable that when 
they got possession of the property on Mann Island—which, for a 
lengthened period after it came into the possession of the board, was 
under lease—some great alteration should be made in it. Therefore 
the committee proposed to absorb that portion of the estate, and to 
make there a river craft dock, which would be of great importance 
to all the carrying interest—not only to water carriers, but likewise, 
he thought, to the railway companies, who would require from time 
to time a very much larger amount of water accommodation than 








| was one of the most successful in the annals of the society, and he 





had hitherto been afforded. He might say that he thought that the 


principle of a low level road was already decided; and if the board 
adopted this plan, and it should be sanctioned by the corporation, a | 
high-level road could, at a further expenditure, be carried over it, as 
shown in the original model made by the engineer, by which the | 
traffic from the river could be carried over the cross traffic, and branch 
off to James-street and Water-street. As set forth in the engineer's 
report, the total cost, as they were aware, was £433,975, divided into 
different portions, namely, the alterations of the docks. £152,000, in 
round numbers; the floating roadway, £175,400; the high-level 
footway, if that was carried out eventually, £44,000, and the con- 
struction of sheds, &c., for the working of the new docks, £61,500. 
It was expected that the expenditure of this capital would yield a 
good revenue. After a long discussion, the plans were referred 
back to the special committee, with instructions to confer with the 
sub-committee of the finance committee of the town council, and to 
report again to the board. The question of the proposed construc- 
tion of warehouses near the Prince’s Dock at a cost of £36,596 was 
also ordered to stand over for further consideration. 

The Alnwick Gas Company, which is, of course, a small affair, 
has agreed to divide 10 per cent., and to reduce the price of gas 
6d. per 1,000 cubic feet; the modest rate of 5s. per 1,000 cubic feet | 
r, be charged. Arrangements for the forthcoming | 
visit of the British Association to Neweastle have been commenced. | 
A meeting, at which the Mayor (Mr. J. L. Well) presided, was held 
in the lecture-room of the Literary and Philosophical Society, on 
Saturday, and the 26th of August was fixed as the first day of the 
gathering, when the president, Sir William Armstrong, will | 
deliver the inaugural address. The various committees neces- 
sary to promote the interests of the Association were appointed, 





















besides 
free use of the public rooms of which they have the control); 
Sir W. G. Armstrong, £105; Sir W. G. Armstrong and 
Co. £105; the Mayor, £52 10s.; Messrs. Palmer Lrothers, 
£52 10s.; Mr. W. B. Beaumont, M.P., £50, &c. The Mayor stated 
that the advocates of Newcastle, at the late meeting at Cambridge, 
had a hard fight in securing the gathering for 1863 to their town, as 
they had to compete with invitations from Lirmingham, Notting- 
ham, Dundee, and Bath. The meeting held in Newcastle in 1838 


could not refrain from availing himself of the present opportunity 
of pointing out bow desirable it was that the owners, not only 
of mines, but of works generally, both chemical and mechanical, 
should open their establishments as far as possible to the inspec- 
tion of those gentlemen who, from the various applications of 
practical science, must feel an interest in visiting the various works 


in 1862. Compared with the previous year there has been an increase 
in the exportation of coals to the extent of 42,565 tons, and for the 
same period the increase of revenue has been £2,530. ‘The general 
accounts of the body have not been audited, but from a verbal state- 
ment made by the chairman, it appears that from all scurces there 
will be a surplus of £11,942, after payment of interest on the capital 
invested in the duck. The various clauses of the bill for the pro- 
posed dock extension were discussed, and the measure, as a 
whole, was approved of. A resolution, by Mr. Candlish, 
for a reduction of the working expeuses of the Commission, 
was negatived. The engineer, in the course of sane minute 
reports, observed :—* The principal operations carried on for 
the improvement of the river during the six months ending 
3lst December, 1862, consisted chiefly of dredging. It will 
be remembered that at the commencement of the dredging season 
I proposed that the two largest dredgers should be exclusively 
employed in opening out the bed of the river from the Hetton 
Staiths to Deptford, deepening the channel to tweive feet 
below zero or low-water mark. This has been effected, but the 
channel still requires to be properly formed, whidi I expect 
will occupy one of the dredgers the whole of ext season. 
The other’ large dredger, after clearing out the lower harbour 
berths, I propose should commence at Depiford, proceeding 
upwards, and in all probability reaching Pallion before the end of 
the season. The amount of dredging done during 1862 was 559,598 
tons raised and deposited at sea, being an excess of 68,772 tons 
above any former year. ‘The result of the dredging last year has 
been a marked improvement throughout the harbour. I may say a 
general deepening has taken pl in the channel from Deptford 
downwards, and if followed up by the removal of the well-known 
obstructions that impede the navigation in the lower reaches, 
the improvement that has been accomplished will undoubtedly 
be permanent. The cofferdam erected for the renewal of 
the masonry of No. 1 dock gates has been cleared away, 
and when required, these gates can be worked for the general 
trade of the dock. In addition to the renewal of the masonry, 
extensive repairs have been done to the foot bridges and fenders, 
and the gates also have been strengthened and improv «dd. The ex- 
penditure on this work amounts to £7,350; original estimate, £7,500. } 
The new swing bridge at No. 3 entrance has been oper to the public | 
for some time; it can be worked by one man, by two men easily. 
Actual cost, £3,400; original estimate, £3,500. Noa 4 dock gates 
have, during the last year, undergone a complete repair, and can 
now be opened and shut independent of the hydraulic machinery, 
In refereuce to the west pier or new breakwater, 1 had hoped to 
have been in a position to have reported to you the complete 
success of this work. As far as relates to the western portion, 
or two-thirds of the entire length, I can still do so; but the 
attempt to complete the whole length, or 1,650ft, in one sul- 
mer, has not been accomplished. ‘The unprecederted high tide 
of the 2ist December last carried away the piles of the unfin- 
ished or eastward portion. Most of the piles, however, have been { 
recovered, and the work can again be proceeded with as soon as the H 
weather permits. There is suflicient timber in stock to finish the | 
work, and as the completed portion has been done within the | 
estimate, or £16,800, should the summer prove favourable, I have | 
every reason to expect the whole may yet be completed for the 
original estimate, or £25,600, The western portion may how i | 
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considered as finished, and it is proposed to wait the test of its 
stability for two or three months, and should such test be successful, 
as | fully expect it will, the same principle wil! be followed out in 
completing the eastern portion. The amount of damage done by : 
the storm may be estimated as follows:—New breakwater, £78 
north, south, and east piers, £450; dock works, &c., £200—£1,400.” | 

We learn from Glasgow that the Philosophical and Engineers’ 
Societies are actively engaged in making preparations for a conver- 
sazione which is to be held jointly by these institutions in the 
Queen’s Rooms on Wednesday. A very interesting meeting is 
anticipated. Messrs. Wm. Simons and Co., of the London Works, 
Renfrew, launched on Saturday a handsome mail paddle-steamer, | 
named Christifero Columbo, of 750 tons, and 250-horse power. ‘This 
fine vessel is the third of five fast steamers which they have con- | 
tracted to furnish for the Italian mail service ; they are named the 
Messina, Galileo, Christifero Columbo, Marco Tolo, and Flavio. 
The two first have departed, and the others will soon follow. The | 
machinery was manufactured at the London Works, and was all on 
board before launching. The same firm are also sbout to lay down 
three other steamers for the British India Steam Navigation Com- 
pany and the Clyde Trust. 

A ‘meeting was held at Manchester on Monday ty the shareholders 
in Bonelli’s Electric Telegraph Company (Limited). | Mr. E. Grundy 
presided, and spoke, as all chairmen on such occasions do, in very 
hopeful terms as to the future of the enterprise. fhe company was 
formed, he said, with the view of testing, and if successful of intro- | 
ducing, the newly-invented telegraphic machines of Mr. Charles 
Bonelli; and he was happy to announce that they had been so 
successiully worked as to determine the directors to at once extend 
the system by connecting the main commercial centres of the 
United Kingdom, and for this purpose to appeal to the public for 
the necessary capital. Although some tme since in a 
position to have opened a line between Manchester and Liverpool 

















for business, which in all proktability would have enabled the 
company to have paid a small dividend, still the directors had 
deferred doing so until they were in a position to commence 
operations on a more extended scale. Being now in possession 
of a number of other lines extending to various important towns 


| in the neighbourhood of Manchester, the company will be able, 


within a short period, to open about twenty stations along 
lines 120 miles of extent, with about 900 miles of wires, and 
he considered that in carrying out this arrangement, although 
involving some delay, they had -best consulted the interests 
of the shareholders, as it would in all probability enable the 
compapy to pay a handsome dividend. He was quite willing to 
admit that the public out of doors had conceived that this delay was 
owing to some practical difficulties, rumours which the other tele- 
graph companies had industriously circulated, but there was no 
ground whatever for such statements, and these gentlemen would 
find to their surprise that they were not only in a position to carry 
on the undertaking, but to do so in the most vigorous and active 
manner; and thus, if the public would only extend to the company 
a fair measure of support, and a fair share ef their business, they 
would receive increased facilities both as regards cheap tariff, 
rapidity of delivery, and impossibility of error; while the share- 
holders would enjoy proportionate advantages from the economy in 
carrying out the system. It was stated at the meeting that the 
Freuch Government had appointed a commission for the purpose of 
practically testing the system. The competition among telegraph 
companies appears to be becoming more and more severe. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Corres has fallen in price. 
TIN remains tirm. 
Leap steady. 


Rais, more inquiry. 
Moaté AND Co., Metal Brokers. 
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1862. 1868 sara 1902, 1868, 
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SCOTCH PIG IRON REPORT. 
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ilasgow, 4th February, 1863. 
There is a fair amount of business doing, but without much alteration of 

prices. The shipping demand is slack—speculation is almust inactive. 
Orders continue good for bar iron, and founders are well employed. 
Exports last week were 4 609 tons against 9,917 tons in the corresponding 

week of last year. 





Suaw, THOMSON AND MOORE. 


MecuanicaL Enrerprise CompuimenteD in France.—(From our 
Correspondent.\—Aui imperial decree just issued raises M. Cail, of 
the great mechanical firm of J.J. Cail and Co, to the grade of 
officer of the Legion of Honour. A similar compliment is accorded 





= rs : os a 
| to M. Ernest Gouin, constructor of machinery at Paris, and to M. 


Claude J. Mathieu, engineer in chief of the important mechanical 
works at Creazot. 

Tur “ Art Journal” for August, speaking of Benson’s Watches in 
the Exhibition, says :—* We have selected for engraving three of the 
watch-cases, of which a large variety is exhibited by Mr. Benson, 
of Ludgate-hill, in the large and prominent erection that contains 
his Monster Cock. To this department of art-manufacture Mr. 
Benson has paid especial attention.” Chronometer, duplex, lever, 
horizontal, repeaters, centre seconds, keyless, split seconds, an 
every description of watch, from the plainest to the highest quality 
of which the art is at present capable, and adapted to all climates. 
Benson’s Illustrated Pamphlet on Watches (free by post for two 
stamps) coutains a short history of watchmaking, with descriptions 
and prices. It acts as a guide in the purchase of a watch, and enables 
those who live in Scotland, Ireland, Wales, the colonies, India, or 
any part of the world, to select a watch, and have it sent free and 
safe by post.—J. W. Benson, Prize Medallist, 33 and 34, Ludgate- 
hill, London. Etablished 1749.—{ Advt. | 
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INSTITUTION OF CIVIL ENGINEERS. 
February 10, 1863. 
Joun R. McCiean, Esg., Vice-President, in the Chair. 
Tne first paper read was “Description of the Drainage of the 
Borough of Dundee,” by Mr. John Fulton. 
It was stated, that previous to 1851 this town was in a most 
defective condition in a sanitary point of view. In that year the 
borough was brought under the powers of “ The general Police Act 


for Scotland,” but owing to a defect in the drainage clauses of the 
Act, the sewerage was not commenced until 1856. It, however, pro- 
gressed steadily after that date, and was entirely completed in five 
years, at a cost of £52,000. 

In designing this drainage, one primary object kept in view was 
the application of the sewarage to some useful purpose, although in 
the mean time it was allowed to flow directly into the river Tay. 
Accordingly, the whole drainage, so far as practicable, had been 
carried to one point—the outlet of a sewer previously constructed by 
the Harbour trustees, to intercept the drainage of the town, and 
prevent it from entering the docks, or tidal basins. This sewer had 
a fall of Lin 400, was 7ft. high by 3ft. 9in. wide, and its discharging 
end was Sift. below the level of mean tide. The sewage discharged 
by it, in dry weather, measured 2ft. in depth, and during storms 
Gft. The velocity, in the former case, was 65ft. per minute, and in 
the latter 116ft. per minute. The drainage had been carried out by 
a combination of brick sewers and salt-glazed, fire-clay socket- 
pipes, of dimensions suitable for the discharge of the sewage and 
the flood waters combined. The whole of the brick egg-shaped 
sewers were provided with invert blocks of glazed fire-clay. ‘he 
streets drained by tubular sewers were chiefly those at right angles 
with the river, which were the steepest, and therefore the most 
suitable for tubular drains. The proportion of brick sewers to 
tubular drains was as 1 to 2, the total length of the former being 
ten miles, and of the latter twenty miles; and their cost was nearly 
as 3 to 1, the average of the former being thirty-three shillings, and 
of the latter thirteen shillings per lineal yard. The leading, or in- 
tercepting sewers had been made from 12in. to 18in. deeper than 
the lateral and branch drains, with the view of preventing the ends 
of the latter from silting. It had been found that, with a fall of 1 in 
600, the earthy and more soluble matters were carried off by the 
ordinary rainfall and sewage, by a proper system of flushing; but a 
deposit of sand was left behind in all sewers having no greater fal! 
than 1 in 600. It was not apprehended that much annoyance would 
arise from thiscause, as none of the sewers hada less fall than Lin 700. 
Passages with manholes had been carried up to the street level from 
both the brick and the pipe drains, at the junctions of the leading 
and lateral sewers, and at distances of 40 yards along each sewer. 
The junctions, for house drains and gullies, consisting of ordinary 
socket-pipes with bevelled ends to suit the form of the sewer, were 
built in as the work proceeded. In the case of tubular mains, socket- 
junctions having an acute angle, were placed at intervals of from 30 
to 60 yards apart, or where required for branches, or for gully drains 
meant for the reception of rain water only. The gases of the sewers 
were prevented from escaping through the gullies by valves made 
of stone, and hung with copper links, placed in one side of a small 
cesspool the bottom of which was 10in. below the lower sides of 
the valves. This form of gully had been found very suitable in 
Dundee, as the valves freely passed the flood waters, while the 
cesspools, retained all the heavier particles of road detritus. The 
branch drains had no other trap than the syphon with a cleansing 
screw, which was placed in immediate contact with the sink, water- 
closet, or grating used for the reception of soil water, and in such a 
position as to be easily accessible. 

As the water supply was in the hands of a company, it was 
thought that the expense of flushing the sewers from this source 
would have been too great. Consequently the plan adopted was to 
intercept the sewage, and to turn it into any sewer, or series of 
sewers, that might be desired. This was accomplished by means 
of cast-iron gates, placed at the junctions of sewers and immediately 
under manholes, and in this way the greater portion of the sewers 
had been made self-cleansing. 

The flushing gates were ldin. deep only, and they answered the 
purpose of overflow weirs, preventing the sewers during floods from 
being subjected to pressure, by allowing the surplus contents to 
flow into subsidiary outlets, thus equalising the flow of water. In 
sewers having a less fall than 1 in 600, it was found, as already 
explained, that there was a tendency to the accumulation of sand ; 
and in pipe drains with even a greater fall, where the ordinary house 
drainage only existed, sand also accumulated. This occasioned the 
invention of acleansing apparatus. Whenasewer wasto becleansed, 
a windlass, containing about 45 yards of iron chain, was placed 
over each of two adjacent entrance- ways, 40 yards distant from each 
other. A series of iron tubes was then put together at the bottom 
of one manhole, and was pushed by hand to the next, where 
they were again unscrewed as they were drawn through. ‘he 
chain being attached to the last rod was by this means carried along 
the sewer, and aflixed to the cleansing tool in connection with the 
other chain and windlass. As the matter to be removed usually 
consisted of hard sand, a tool was first attached to the hooks of the 
chain,in order to plough, or break it up. When this had been suffi- 
ciently done, a scraper formed of strong plate iron, and furnished 
with small wheels, or movable axles, on its lateral and lower edges, 
was next drawn through. It usually required to be moved backward 
and forward several times before the required cleansing was complete. 
In the case of tubular sewers the plan adopted was somewhat 
different. The scraper did not require any wheels, and the plough 
was attached to the entering rod. The cost of cleansing sewers by 
this mode was on an average, for tubular drains, one penny, and 
for brick drains two pence per lineal yard. No sewer had hitherto 
required to be cleansed oftener than once in twelve months. 

No ventilation whatever had been applied to the sewers in 
Dundee, and none was contemplated; for although a length of 
30 miles of main sewers, and nearly as many miles of branch 
drains, all closely trapped, had been in use for several years, not 
a single complaint had been made regarding foul emanations 
from them. The sewers were kept free of all silt, except 
sand, by the flow of the ordinary sewage and rain-fall, regu- 
lated by the flushing gates, so that no putrescent substances were 
retained in the sewers, or drains, to fill them with deleterious 
gases, and to poison the inhabitants. It was believed it was 
only where sewers were badly constructed, as regarded their form 
and water-run, that putrid matters were retained in them to 
bring disgrace on the very name of drainage. It was thought 
that no sewer under 10ft. in height ought to have an invert 
of more than 9in. radius, and that a radius of 6in. was quite large 
enough for the invert of any ordinary sewer. When the sewage 
was confined to such a small compass as this, its scouring power 
was very great ; and if care were taken to have the invert blocks 
laid to a straight line, there would be but little silting, even with a 
slight fall. 

In conclusion, it was stated, as the result of the drainage of 
the town, so far as could at present be ascertained, that as 
compared with former years a decided decrease had taken place in 
the rate of mortality. 





The second Paper read was a “ Description of the Sewerage and 
Drainage Works at Newport, Monmouthshire,” by Mr. Alfred 
Williams, Assoc. Inst. C.E., F.G.S. 

It appeared that, prior to the construction of the works which 
formed the subject of this communication, several miles of sewers 
and drains had been built at different times, but mostly in an im- 
perfect manner, and without regard to any general system. There 
Were nine open outlets into the river, varying in level from 5-4ft. 
to 12°9ft. below high water of ordinary spring tides; and the tide 
— up the sewers, and sometimes flooded the cellars-and base- 
ments. 


In 1856, the author received instructions from the Local Board 





of Health to prepare a plan for the drainage of the borough, which 
he so arranged,—First, that the outlets were reduced from nine to 
four, by intercepting sewers necessary for the drainage of the 
districts through which they passed, power being retained to use 
the abandoned outlets, without additional works, should cireum- 
stances require it. Secondly, that the sewage of two-thirds of the 
town might be brought to the lowest outlet down the river, near the 
extremity of the borough; and by a further expenditure, if events 
should justify it, the greater portion of the remaining third might 
be carried to the same outlet. This was a new one selected at a 
suitable point for the distribution of the sgwage matter in a liquid 
form, or for its conversion into solid miamure. Thirdly, that the 
gradients were generally favourable, considering the level of the 
great portion of the district, the flattest inclination of any new 
sewer being lin 488 near the lowest outlet, and nearly half the 
entire length of the new sewers being steeper than 1 in 100, 
Fourthly, that no cost should be incurred in works, or water for 
flushing, the plan being so laid out as to take advantage, for 
cleansing purposes when required, of the land-water and the waste 
water from the canal, ponds, feeders, &c., in the town, and water 
being also obtainable, on an emergency, from the waterworks at 
any point. 

The plan comprised about seven miles of new brick sewers, 
varying in height from 14in. to 4ft. Gin.—all above 14in. being 
egg-shaped and narrow at the inverts,—with outlet works; also 
of a sufficient number of entrances with ventilating shafts, and of 
street gullies. The contract for the works was let to Mr. John 
Phillips, and their cost had amounted to £11,862, or about 14 per 
cent. under the engineer's estimate, which latter was less than 
the average of nine tenders received for the works. 

With reference to the numerous outlets, it was mentioned that 
the case of Newport was exceptional, the size of the river and the 
extraordinary rise of tide rendering the amount of sewage matter 
discharged into it comparatively insignificant. Of the four outlets, 
two were old, where a large quantity of land-water was discharged. 
For the remaining outlets, two points were selected suitable for the 
utilisation of the sewage, if that should be found practicable, and not 
near any houses; where the sewage would have a short and steep 
run into the stream at low water; and where only short lengths 
of pipes would be required. When the outlets were closed, the 
sewers had for a time to act as reservoirs; but no practical incon- 
venience was found to arise from this means of ventilation being 
provided. 

The author did not consider it advisable to use stoneware pipes as 
main sewers, having regard to the circumstances of the town, the 
existing works, the relative cost of brickwork and pipes, the 
quantity of debris washed from the roads into the sewers, the difli- 
culty of preventing improper interference after construction, Xc. 
Under the Newport contract, the cost of radiating brick sewers 
l4iv. diameter and 4}in. thick, at a depth of 10ft., with a junction 
pipe for every house, was 7s. 7d. per lineal yard. This was about 
the same as a pipe 12in. diameter, well laid, with junctions. Sewers 
2ft. Gin. by 1ft. 1Uin., of brickwork 4}in. thick, similarly constructed, 
and large enough fora man to pass through, cost 11s. per lineal 
yard. ‘The author generally recommended brick sewers not less 
than 2}ft. high for all important lines, excepting where the fall was 
very great; and he confined the use of pipes to house drainage, for 
which they were admirably adapted, to short branch sewers on steep 
inclinations, and to conduits for fresh water. 

The bricks were all made by macbinery—the clay having been 
previously passed through a pug mill,—some by steam and other 
by hand power. They had asmall longitudinal hollow, which reduced 
the thickness of the clay, and, without materially weakening the 
brick, caused it to be more dense and more easily burnt. For 
the Gin. work, the bricks were 12in. long by Gin. deep, 
are 3}jin. thick; and they were found to effect a large saving 
in many of the sewers, where otherwise two rings of 44in. work 
would have been used. The bricks for the 6 in. and 4} in. rings were 
all made to radiate, to suit the invert, side walls, and crown of the 
several sized sewers ; andin order to distinguish readily the different 
radii, as well as to afford a key for the mortar, grooves, varying in 
shape and number, were made in the sides of the bricks. ‘The inner 
and outer surfaces were curved, so that when well put together a 
very accurate sewer was formed. 

‘Lhe sewers near two of the outlets having to act as reservoirs for 
about three hours at spring tides, as previously mentioned, their 
ventilation was effected by a large number of man-holes and 
ventilators combined, which were placed in open parts of the centre 
of the roads and streets, at a cost ot £4 10s. each complete. 

The rate of mortality in Newport, in 1850, previous to the adop- 
tion of the Public Health Act, was 30°3 per thousand, whilst for the 
two years ending Michaelmas, 1861, it was rather less than 20 per 
thousand, or below the average of England and Wales. ‘This very 
large decrease was po doubt due, under Providence, to efficient 
drainage and water supply, to the prevention of over-crowding, and 
to other sanitary measures. 





THE INVENTORS’ INSTITUTE. 

A Genera meeting of this Institute was heard at the Polytechnic, 
309, Regent-street, London, on Monday evening last. The meeting 
was numerously and respectably attended. In the absence of the 
President, Sir David Brewster, from ill health, the chair was taken 
by Admiral Sir Edward Belcher, C.B., &c., who delivered the fol- 
lowing address :— 

On the occasion of this general meeting of the Inventors’ Institute, 
the council hoped our distinguished President, Sir David Brewster, 
would have addressed you. We have not only to regret his absence 
but to lament that indisposition prevents his attendance. 

It is seldom that officers of the profession to which I belong are 
found occupying the position which I have the honour to fill, and I 
much wish a better and more distinguished civilian had been found 
to occupy this chair. At the earnest solicitation of the council I 
have consented to perform the duty of publicly opening this meet- 
ing. 
Our duties generally tend to much more exciting operations, and 
and if on this occasion, on a different element, I have been bold 
enough to break the line, I trust that the broadsides of adversaries 
who may disapprove of my temerity in occupying this too prominent 
position may not prove very damaging. 

Earnestiy advocating peace, and that my appearance here may 
ensure but moderate breezes in the discussions which may follow, I 
must trust to your kind sympathies, while I humbly endeavour to 
lay before you the observations which the occasion demands. 

About eighteen months since endeavours were first actively com- 
menced to form some Institution where inventors might meet, inter- 
change ideas, especially consider and discuss the merits of their 
plans, and that most important question, the continuance of the 
patent law, its improvement and simplification, or its utter demoli- 
tion-—the last measure, as many will testify, depriving the man of 
small means of the important aid which his intellect would supply 
of lifting him to his proper level. 

In May last I was first invited to join the promoters, who had 
carefully nursed and ultimately weaned the fair offspring which 
now stands firmly on its legs, the Inventors’ Institute. 

Before proceeding to the minutie of our intended objects 
it may be convenient to lay before you some short explanation of 
the working of the Institute from its original formation or embodi- 
ment and present achievements, for it isa pleasing duty to assure 
you that idleness or inactivity is not one of our defects. 

The inauguration or first meeting of this Institution was held on 
the 1st of May, 1862, at the offices of one of the promoters, Mr. 
Richardson, and you will readily comprehend the debt of gratitude 
we owe him when J inform you that, from that period to the present, 
he has generously given their free use for the meetings of this 
Institute until it had advanced to maturity, and warranted the ex- 
pense of seeking an enlarged home, which we have found where we 
are now assembled. 

But no decided act of the Institute as a body took place until the 








10th July last. Matters then began to assume form, and the 
council, numbering over thirty names, of some repute, too, in science, 
commenced their debates on the determination of the general rules 
and scheme of the Institution, as now published. 

‘Vhe difficult question then arose of selecting a leader, and Sir 
David Brewster having kindly consented, was duly elected as your 
President on the 24th of July. 

The council and honorary vice-presidents then decided on the 
appointment of a committee composed of members of council, and 
members distinguished for their legal jacumen and thorough 
knowledge of the difficult working of the patent law, to critically 
investigate its imperfections, to suggest improvements, and where 
possible to simplify its proceedings. 

No less than twenty-eight members, sacrificing valuable time 
and private engagements, held during several months sixteen 
sittings, ranging from four to nine o'clock each evening, and de- 
voting their abilities to this laborious occupation ; and I am in the 
position to aver that inch by inch every debateable ground was 
fought over and satistactorily concluded before the report, which 
is now printed and in your hands, was concluded—only as an 
instalment of what is intended to be completed. And 1 cannot 
omit adding here how much we are indebted to Thomas Webster, 
Esq., F.R.S., for his able advice at critical points which required 
coolness and practical knowledge of what might be accepted by 
those who in an official capacity were engaged to report on the 
questions involved. 

The printed circular of our Institute informs you that the first 
object is the protection of inventors’ interests, and to defend the 
privilege of obtaining letters patent. Second: To improve or 
simplify the patent laws. ‘Third: To facilitate the diffusion of 
information with reference to inventors, and other subjects bene~ 
ficial to inventors and patentees. 

The present system involves expenses in securing a patent which 
press hardly on the man of small means, but too frequently found 
to be the practical man of talent; and if the protective patent be 
withdrawn, then it is but too apparent that wealth alone will carry 
success and swamp all poorer competitors, but invention, as the 
result of the skilled workman, must perish. 

One of the principal efforts, therefore, of this Institution will be 
directed to the reduction of patent fees, 

Next, it is proposed to establish such a library and record of 
inventions at our established home, when funds admit, as may 
enable inventors to search leisurely by themselves, if they please, 
for those inventions which may seem to clash with their own. 
Further, to receive models and establish such a museum of inven- 
tions as may materially assist not only inventors from fruitless pur- 
suit, but serve literally on the most ample publication to the world 
of valuable discoveries which, perhaps, may lie unnoticed until their 
time has expired and they become public property. 

In further pursuance of this project it is proposed to‘ hold, during 
the customary meetings of other scientific societies, fortnightly 
meetings, when papers will be read on such subjects as may appear 
to the council worthy of discussion. 

Inventors may here find the opportunity of meeting kindred souls, 
of interchanging and explaining the merits of their inventions; and 
I may remark that one very important benefit may result from such 
discussions—namely, that in many instances it may transpire that 
the supposed invention is not new; that others have preceded and 
established such claim as will cause them to abstain from incurring 
further expense and severe disappointment. 

On the other hand, many inventions for which patents have been 
obtained, and which have been dormant from the want of adequate 
means of bringing them properly before the public, may here have 
new life infused into them, and derive incalculable importance from 
the opinions evolved during discussion by men whose approbation 
alone will carry the stamp of undoubted value. 

Here, also, independently of records, we hope to assemble and 
benefit by the advice of those men of ripe age who have buffetted 
the waves which wash the rocks which beset the Patent-office ; 
who, from their experience, can discover between invention and bor- 
rowing the inventions of others. 

It is not without some degree of satisfaction that I am to refer to 
the present numbers which compose our society. We now can 
muster in our ranks between two and three hundred able men; and 
taking into consideration the short period which has elapsed since 
the inception of its organisation, we have every reason to congratu- 
late ourselves that we have att:ined our present state with greater 
rapidity than has attended similar undertakings. 

And, further, closely scrutinising the names and positions in 
society, we stand well in talent as well as respectability. 

But let me urge those gentlemen who have hitherto so successfully 
toiled, as well as new comers, not to relax their exertions until we 
draw to our support the majority of the talent of the day; and 
eventually, we trust, by our recognised utility and consequence, 
secure that suppert and solid assistance from her Majesty's 
Government which has been conceded to other institutions which 
can bear no comparison to this as to public utility and sterling 
value. 

We are now, it is true, but an infant institution, but of gigantic 
promise; and, we trust, as our library, our models, and means ad- 
vance, possibly by slow yet sure degrees, watched, too, by the most 
rigid regard to economy, that a building fit to contain such treasures 
as we shall be able to amass may prove ove of the most valuable 
ornaments of this capital. 

Doubtless it will be urged that we have other institutions already 
in existence fully capable of carrying out the intentions of this. 
Such might be claimed for the original. intentions of the Royal 
Society, the Society of Arts, and the Institution of Civil Engineers. 
They, however, have enough to do, and more than they can 
manage; and it is well-known that each of these institutions 
demand subscriptions beyond the reach of many talented in- 
dividuals. 

As our members increase, we hope at no very distant period to 
attract to our support the first authorities of the dey, viewed as 
genuine inventors; and this institution may furnish councils of 
arbitration, which may in very many instances prevent wearisome 
and ruinous litigation. 

We may help to arrest the too ardent inventor from rushing on 
to endless expense and mortification, by convincing him that his 
bantling is not his own. 

We may furnish him with talented assessors who may help him, 
advantageously, perhaps, to amicable arrangement, consolidation of 
schemes, or of a partnership, instead of wasting the sinews of war 
in complicated discussion in our Courts of Law. 

1 am not an opponent, nor do I underrate the value of the high talent 
of those who stand prominent as counsel in our Courts of Law on 
patent questions. Far from it. But when the question, stript of 
its mischievous technicalities, which sometimes go to rob the true 
inventor of his rights, has reached careful scrutiny, | should much 
prefer seeing the matters involved submitted to a jury of half-a- 
dozen men of known talent in such matters than to sacrifice, as the 
law now stands, interests of the utmost value to an ignorant panel, 
who may return a verdict adverse to every principle of truth and 
science, because their limited ability and experience prevent their 
comprehending the matter at issue. 

I think I have now exhausted the outlines, and our members will 
deal more lucidly on particulars. Vested interests probably will 
attack our outlines ; but we hope, under our inner batteries, sustained 
by that greatest of weapons, public opinion, we may sustain the 
shock, and prove that public utility and the best interests of society 
at large demand the victory. 

Several resolutions on the subject of patent law, and the cost of 
patents, together with a resolution pledging those present to 
support the Inventors’ Institute, were unanimously carried, the 
meeting having been previously addressed by Richard Roberts, 
Esq., C.E., Hume Williams, Esq., P. R. Hodge, Esq., Thomas 


Webster, Esq., F.R.S., Dr. Normandy, W. C. Fuller, Esq., Dr. 
Collyer, C. Varley, Esq., and many others. A vote of thanks to the 
gallant chairman was also accorded, and the next meeting of the 
Institute was announced for Monday, the 2nd March. 
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SOCIETY OF ARTS. 
January 28th, 1863. 
W. R. Gnove, Esq., Q.C., F.R.S., in the Chair. 
THE SUBMARINE TELEGRAPH. 
by T. A. Masey. 
(Concluded from page 75.) 

‘Tne inventionis that of Mr. Reid, consisting ofa large cast iron cylin- 
der, with a movablecover toallow the coils of wireto be placed therein. 
The cover is bolted down and made perfectly air tight. The 
cylinder is exhausted of air, a vacuum being formed by means of an | 
air pump ; the stop cock to the air pump is then shut, and water is 
pumped in up to the force required—20,000 Ib. tothe square inch, | 
if necessary. One end of the wire is conducted from the interior | 
through a stuffing box to the outside, and attached to the testing | 
instrument; the other end of the wire is insulated, the object | 
being to keep the wire charged full of electricity, so that it may try | 
to force itself out while the pressure is applied, and if the wire is 
not perfectly insulated and the slightest particle of electricity 
escapes, it is immediately detected. | 

The practical working of submarine cables has also undergone | 
a change; instead of a large quantity of electricity being transmitted 
at one time to overcome the resistance of the wire, the wave now 
communicated is as small and as weak as possible, so as not to wear 
out the cable unnecessarily. The practice of the science has also 
demonstrated that positive currents of electricity, or those generated 
from the copper pole of the battery, are better adapted to the working 
of submarine cables than the use of the negative currents, or those | 
from the zine pole of the battery, or both alternately, which, it has | 
been observed, will soon find out the weak and defective places, and | 
destroy the cables at those particular parts. It was this that, ina 
measure, accelerated the fatal pause in the Atlantic cable, as every 
current sent along it literally only made matters worse by increas- 
ing the injuries which the cable had received previous to its sub- 
mersion. 

A great improvement has also been made in the construction of 
very delicate instruments for use on long submarine lines, and I am 
informed by Mr. Varley, that he confidently anticipates working 
through the next Atlantic cable at the rate of 12 to 16 words per 
minute. 

I will now draw your attention to the five proposed telegraphic 
routes to America. ‘That from Ireland to Newfoundland (a distance 
of about 1,950 miles), having been found practicable, | will take it 
first. 

In 1857, soundings were made by IL.M.S. Cyclops, under Lieut. 
Commander Dayman, and by the U.S.S. Arctic, commanded by Lieut. 

Berryman, which tended to show that there is a sudden descent 
about 180 miles off the coast of Ireland, of from 550 fathoms deep to 
1,750 fathoms, aud at this point it was considered by many that the 
cable received an injury from its being laid too taut. Orders were 
given on board, that when approaching this spot a good deal of 
slack was to be paid out, so that the cable might lay flat, and not 
be strained or suspended upon any ridge. ‘This direction, however, 
was not sufficiently attended to, as the spot was passed during the 
night, and was not observed until the diminished strain upon the 
cable indicated shallow water. 

Further soundings in ILM.S. VPoreupine, in June, July, and 
August, last year. by Captain Hoskins, were made with a view to 
find a more gradual slope into the bed of the ocean, and it is most 
satisfactory to report that by going more to the west, between 
Bantry and Blacksod Day, a descent into the ocean is formed, varying 
from 6ft. to L9ft. dip in LOOft. horizontal. 

Soundings have also been made by the American Government off 
the coast of Newfoundland, by Capt. Orlebor, anda channel is found 
to exist fromthe approach to Trinity Bay to a place called New 
Pelican, where there exists every facility for landing, &c. ; and by 
adopting this terminus upwards of 50 miles of cable will be saved. 

The results of these soundings, and the great progress generally 
effected in all branches of the scicnce of telegraphy, as well as the 
consideration of an offer made to the company by the eminent cable 
manufacturers, Messrs. Glass, Elliott, and Co., that if they were 
selected to manufacture and lay the cable, they will undertake to 
keep it in working order for one year, and not only take shares for 
the amount of their profit, but also pay cash to the extent of £25,000 
for shares, have induced the directors again to come forward and 
solicit public support for a new cable, which appeal I am happy to 
state is being responded to in a most liberal and encouraging manner. 

The company have most wisely appointed a Scientific Consulting 
Committee, consisting of Mr. Fairbairn, Mr. Joseph Whitworth, 

Prof. Wheatstone, and Prof. Thomson, in whose hands the selection 
ofa suitable cable, and other matters of scientific interest appertain- 
ing thereto, may very properly be left. 

t has been remarked that, although the Atlantic Company bave 
appointed a committee of great engineering and scientific ability to 
assist in determining the selection of a cable, yeta similar committee 
of nautical gentlemen might also have been invited to assist at their 
councils. ‘This, I apprehend, will be the case when the time arrives 
for active measures to be taken, the fact being, | have no doubt, that 
the Atlantic Company felt a difficulty in selecting a few out of the 
very large number of eminent and distinguished officers in H.M. 
navy. 

The next route is the northern one, via Scotland, Faroe Islands, 
leoland, and Greenland (a distance of about 1,700 miles), It appear 
that in 1854 Colonel Shaffner traced out a route and obtained a 
concession from the King of Denmark for permission to land a 
cable upon his territories. | Nothing was, however, done beyond 
this till 1859, when Colonel Shaffuer, having chartered the barque 
Wyman, made a personal survey of the route. His survey was such 
that her Majesty’s Government was memorialised to have soundings 
made, and in June, 1860, her Majesty's ship Bulldog, commanded by 
Sir Leopold McClintock, started to survey the deep seas for the 
proposed telegraph. He reported that from Scotland to the Faroe 
Islands the depths did not exceed 254 fathoms; from thence to 
Tceland the maximum depth was 683 fathoms; from Iceland to 
Greenland it was 1,200 fathoms; Greenland to Labrador 2,000 
fathoms ; while the bottom throughout appeared to be of fine sand 
and soft mud, 

As Sir Leopold McClintock's instructions had reference only to 
the deep sea soundings, a second expedition was fitted out, and this 
time at the cost of the promoters, to survey the different coasts, and 
to obtain all other necessary information. This exp: dition started 
in the celebrated steam yacht Fox, under the command of Captain 
Young. Still, however, it appears neither of the expeditions entered 
upon any very detailed survey, owing to the weather, and another 
must undoubtedly be carried out before a cable can be lad. 

The promoters of this route have advanced many arguments, upon 
the ground of short lengths of cable, in its favour, and against the 
adoption of the old route from Ireland from the causes of induction, 
but they say nothing themselves about overagming the difficulty 
which the magnetic currents of the earth will occasion to the work- 
ing of their cables. Yet this, in the opinion of those well versed in 
the science, is likely to prove in the land of the aurora borealis a very 
formidable obstacle, independently of the danger from icebergs and 
the difficulty of repairing at all seasons any accident to the cable. 
Still, notwKhstanding these difliculties, with the wonderful inventions 
which are every day being perfected, | believe that at some future 
and no distant time a cable may be laid by this route. 

t now come to the Spanish or South Atlantic route (a distance of 
upwards of 2,000 saledl to which that Government has promised a 
large subsidy upon the capital required, so soon as the cable is laid. 
lt starts from Cape St. Vincent to Madeira, thence to the Canary 
Islands, Cape de Verd Islands, then across the Atlantic to the island 
of St. Paul’s, to Cape St. Roque. This is another route advocated 
upon the ground of short length, the longest section being about 
900 miles. ‘This line has not been specially surveyed for the pur- 
pose, but from the soundings laid down in Lieutenant Maury’schart, 
it appears that the only deep water to be found along the whole 
route is that near the island of Be. Paul's, which gives a depth of three 











miles. Still, if a survey were made, it is not unreasonable to antici- 


pate that by going either to the north or south aless deep descent 


might be found ; but another obstacle presents itself, and that is, the 
| heat of the Gulf Stream, which will pass over the cable, and may 


affect the gutta-percha. This, however, is only a supposition, and I 
hope it will not prove correct, and that no insuperable barrier may 
exist to the successful working of this line also. 

I now come to another route, which proposes to start from the 
coast of France, probably Brest, tothe Azores, thence to the island of 
Bermuda, to Cape St. Hatteras, which would make a distance of 
3,000 miles. ‘This route has not been especially surveyed for this 


| a and the scheme is thought by some to be perfectly impractic- 
ab 


e; first, owing to the great distance and depth (soundings to 7,000 
fathoms having been made with “no bottom”); secondly, from the 
fact that the Azores are volcanic, so that it would be dangerous to 
lay a cable in their immediate neighbourhood, as a few years since 
an island disappeared altogether. ; 

This project, however, as I was recently informed, on credible 
authority, has been abandoned in favour of a direct line from France 
to the island of St. Pierre, which belongs to France, and lies off the 
coast of Newfoundland. I am also given to understand that the 
Emperor of the French inas so far patronised this latter plan, as to 
promise a considerable subsidy annually upon the capital required 
* its accomplishment. Already, indeed, active measures have been 
adopted to form a company and to commence operations forthwith. 
It is calculated that this direct line would not exceed 2,000 miles in 
length. 

With regard to the practicability of this project, as, indeed, of any 
other, I would quote some remarks of Lieutenant Maury, in his 
work on the Physical Geography of the Sea, which apply universally. 
He says :— 

“T have no doubt whatever as to the ultimate success of a tele- 
graph across the Atlantic. Indeed, the only limit to our power to 
establish at pleasure, lines of submarine telegraph is the limit, if 
any, which nature herself may have interposed upon the galvanic 
current. 

“ The sea offers no obstruction on account of its depths or its 
currents to lines of any length. A line with an unbroken con- 
ducting wire across the Atlantic or Pacific is as practicable as one 
across the Alps or Andes. 

“The real question for future projectors of lines of submarine 
telegraphs is not how deep, how boisterous, or how wide the sea is, 
but what are the electrical limits to the length of submarine lines.” 

I will also call your attention to a remark by the same great 
authority relative to the pressure of the ocean upon a cable. He 
says, at page 343, “The pressure on the telegraph plateau between 
Newfoundland and Ireland varies from 20 to 300 atmospheres, that 
is, from 430,000 to 650,000 pounds to the square foot. Chemical 
forces may be measured and consequently overcome by pressure, for 
the gases generated by chemical decomposition are themselves 
capable of exerting in the process of that decomposition only so 
much pressure, but if we subject them toa greater pressure they 
cannot separate, and decomposition cannot take place.” 

In proof of this I refer to a recent discovery of Ehrenberg. In 
the specimens obtained ata great depth from the Mediterranean, 
that celebrated microscopist has distinctly recognised fresh water 
shells with flesh in them, from which interesting fact we may infer 
that the very volatile gases which enter into composition for the for- 
mation of the fleshy parts of marine animalculw are subjected to such 
a@ pressure upon the bed of the ocean that they cannot separate. If 
this inference be correct, and it doubtless is, may we not proceed a 
step further, and conclude with reason, that with the pressure of the 
deep sea upon it, the gutta-percha used for insulating submarine 
wires becomes “ impervious to decay ?” This remark has been fully 
borne out by experience, as it is found that gutta-percha, under 
pressure, greatly improves in condition, and has never been known 

to show the slightest symptoms of decay under water. 

I now come to the consideration of the fifth and last route to 
America, which may be termed the overland route, and of which 
upwards of 5,000 miles have already been completed through Iussia 
and Siberia, vid Ormsk, the Ural Mountains, to Irkutsk, while next 
year the line will be completed to Nikolaevske and the Amvor, 
giving a telegraphic communication from Japan to Europe. 

From Nikolaevske a submarine cable would be laid to Kamtschatka, 
then from Petropaulovsk to the several Aleutic Islands, twelve in 
number, thence extended a distance of about! 1,900 miles to the 
Peninsula of Aliaska, from whence a land line will be continued 
to California, to which point the line is now open from New York. 

On looking at the map at first sight, a shorter submarine route 
would be found across the Behring Straits, a distance of only 50 
miles, but the impracticability of carrying out such a line arises 
from the nature of the countries around Bebring Straits and the 
North-Western part of America, through which the aerial lines 
would have to be constructed. They are so wild, and so covered 
with perpetual snow and ice that even the maintenance as_ well as 
the construction would be impossible, quite independent of the mag- 
netic influence which affects the line. It is therefore proposed to 
carry the line via Kamtschatka and the Aleutic Islands, but when 
this will be accomplished it is impossible to say; still the Russian 
Government is pushing on their works,, and next year they may 
have reached Irkutsk. 

I have now briefly reviewed the subject, but I have a few words 
to say about the proposed cables, and telegraphing to America or 
elsewhere without the aid of wires at all. Hundreds of patents 
have been taken out for different kinds of cables, but the original 
spiral form of twisted wires for the outer covering, first adopted by 
Mr. Brett, still keeps its ground. It is impossible to say what form 
of cable will be adopted for the new Atlantic line; but no doubt 
every experiment and trial will be carefully made, and no expense 
spared to arrive at a satisfactory result; and whew a suitable cable 
has been decided upon, and a careful supervision given to its manu- 
facture, there can be no doubt that it will be successfully laid. 

Amongst other new inventions is that of Mr. Duncan’s ratan cable, 
which he advocates upon the grounds of its flexibility without 
elasticity, of its being imperishable in water, and of the cheapness 
at which it can be manufactured. 

Another form of cable, containing some new combinations, has 
been adopted by the Indian Government for their cable of 800 miles 
down the Persian Gulf. The novelty which it possesses is in the 
manufacture of the copper wire, which is a single wire instead of a 
strand of several, so much advocated, as affording great additional 
strength, and avoiding the possibility of a total fracture at one par- 
ticular spot. Buta strand has this disadvantage—that if one wire 
breaks the sharp points are liable to start out and pierce through 
the gutta-percha. Want of solidity is also urged against a strand, 
as it is alleged that if water penetrate in any place to the wire it 
will pass along the wire as ina tube. To remedy this defect the 
Gutta-percha Company ag to coat the central wire of the strand 
with Chatterton’s compound, and bed the wire in it during the pro- 
cess of twisting. 

Mr. Daft proposes to obtain the same object by bedding copper 
wires coated with brass in vulcanised india-rubber. 

Mr. Varley proposes using three or more insulated wires joined 
together at different distances. If any one wire (or two wires) be 
exposed by injury to the water, the current will eat it away, and 
thus increase the resistance of the escape without increasing sensibly 
the line; the more the wire is eaten away the better the cable be- 
comes. Such a cable may be defective in twenty places, and yet 
work perfectly. 

Mr. Newall unites the several wires of a strand with solder. 

Mr. Latimer Clark, who with Sir Charles Bright, are appointed 
engineers of the Indian Government, proposes to obtain this solidity 
by making the conductor in the shape of a solid wire, divided into 
three or four sections, longitudinally fitted, and rolled into each 
other, and they have adopted this form in the Persian Gulf cable 
now being manufactured te Mr. W. T. Henley. 

The outside covering of iron wire is the old form, but it also is 
now coated with hemp, and a tarry composition to protect the iron 
from rusting, a plan which will be universally adopted in future 
after the experience gained with the Atlantic and Red Sea lines. 





But while various parties have been at work devising new cables, 














another gentleman, a Mr. Haworth, has been at work to discover a 
means of conveying electric signals without any wires at all. He 
has taken out a patent and filed drawings of the apparatus, but I 
have not met one single gentleman connected with the science of 
telegraphy who could understand his process of action, or its pro- 
bability of success, although the theory is an old one. I applied to 
him for some information relative to his experiments, but he is un- 
willing to communicate any particulars until the success of his plans 
has sufficiently demonstrated their practicability. 

With respect to the comparative merits of gutta-percha and india- 
rubber, I may remark that one of the earliest substances used for 
insulating purposes was india-rubber, but owing to the difficulty of 
efficiently covering the wire, and from the oxidation which took 
place when it was exposed to the atmosphere, it fell into disuse after 
the introduction of gutta-percha, and although universally admitted 
to contain insulating properties far above any other substance, no 
attempts, I believe, were made for several years to perfect it for 
telegraphic purposes. 

Messrs. Silver have, however, in the last few years turned their 
attention to the subject, and have been rewarded by producing a 
substance called ebonite, which is beiug universally used for various 
insulating purposes. 

They have also arrived ata perfection not hitherto obtained in 
covering wire. A mile length prepared by the Messrs. Silver was 
submitted to the Government Scientific Committee, and reported on 
by them as containing the highest insulation ever attained. 

They state in the report, “ That india-rubber surpasses all other 
materials in the smallness of the amount of its inductive discharge, 
and the perfectness of its insulation.” Although this testimony 
carries great weight, yet the substance itself has not hitherto proved 
very durable, nor has it been adopted to any great extent, but the 
manufacturers are sanguine enough to believe that, with the present 
and other improvements which may be made, it will one day sur- 
pass everything else. 

As regards gutta-percha, no vegetable substance has yet been 
discovered which presents the same advantages to the electrician as 
this gum. Its many valuable properties are too well known to 
mention; suflice it to say that it has never been known to decay 
under water, and, as far as experience goes, it may in that case be 
said to be indestructible when suitably protected. The manu- 
facture of the article has now arrived at a perfection to leave 
nothing to be desired but that the supply may not fail. 

At a recent repairing operation in the case of the Belgian cable 
(made by Mr. France, the Submarine Company's engineer), and 
which was broken by a ship’s anchor, it was found that, although 
the large iron wires of the outer covering were broken, as well as 
the internal copper conductor, yet so tenacious was the gutta-percha 
that it resisted the enormous strain, allowing itself to be literally 
drawn out from the thickness of a piece of macaroni to an attenuated 
shred of vermicelli, thus adding another fact to those already esta- 
blished of its indestructibility under water, and its superiority 
over all other insulating materials for submarine cables. 

The Submarine ‘l'elegraph Company liberally offered the use of 
their wires to connect the Society’s rooms this evening with all the 
capitals of Europe, but upon applying to the engineer to make the 
necessary arrangements, it was found impracticable, without great 
difficulty and expense, owing to the wires of the Company being 
laid under the roadway in the Strand. 

I regret this very much, as I had anticipated repeating an experi- 
ment which 1 witnessed some time since, namely, that of sending a 
telegram over the longest distance of land, and through the greatest 
extent of sea that was then possible. The experiment was so 
wonderful and interesting that it will bear relating, as showing 
what can be accomplished by the aid of electricity, although it does 
not refer immediately to the Atlantic cable. 

A continuous wire was joined up from London to the island of 
Corfu, a distance of nearly 2,000 miles, but as the wire had ne- 





| cessarily to be suspended from hundreds of poles, extending over 


such a great distance, and where perhaps at every conuection a 
small amount of electric fluid would escape, the charge would not 
last out to reach its destination without some additional assistance 
on the road. It therefore becomes necessary in such operations to 
refresh and invigorate the lightning, as in the old slow time a man 
would water his horses on the road, or as the Brighton “ Age ” would, 
in its then wonderful journeys, “change horses in half a minute.” 

To provide this assistauce, instruments called “relays” were 
placed at different intervals along the line, the object of which was 
to receive the nearly exhausted current of electricity, revive it in- 
stantaneously with additional strength, and send it on to the next 
relay, and so on till it arrived at its destination. 

In order to fully realise this wonderful achievement, we will 
trace the progress of a message along the route from London to 
Corfu. 

The transmitting instrument in connection with the battery 
generating the electricity is set in motion. A flash of electricity is 
liberated, and wings its way along an insulated wire, under the busy 
streets of London, and under the now quiet turnpike roads to Dover, 
then under the surging waves through the submarine cable, peace- 
fully lying at the bottom of the Channel, to Calais, were it mounts 
up to land again, traverses the intermediate country to Paris, picks 
up a relay of electricity charged from a local battery in waiting to 
revive its now languishing strength ; and, reinvigorated, pursues its 
silent and instantaneous flight through cities and towns without 
stopping, but every now and then receiving assistance and new life, 
till it arrives at Turin; thence on tc Genoa, from whence with 
increased power it dashes through the submarine cable, 100 miles in 
length, to Corsica, rushes over this island in the quickness of a 
thought, descends again into the sea, across the Straits of Bonifacio 
to Sardinia, up on land again, through villages, and over the 
Gallura Mountains, where the deadly malaria fever lurks, that 
killed so many men in its construction, to the eastermost point of 
this island; then again taking a header through another submarine 
cable lying at the bottom of the deepest part of the Mediterranean to 
Malta, over its rocky ridges to the other side, from whence it finally 
flashes through another submarine cable under the sea to its desti- 
nation, Corfu, doing the whole distance of 2,000 miles in two seconds 
and a half, and passing over, in its transit, some of the highest 
mountains in Europe, as well as five times descending more than a 
mile’s depth into the ocean. 

But the coming back of this mysterious agent is still more 
wonderful than its guided transit along the wire; for there it has an 
operator, philosopher, guide, and friend to direct its course ; but now 
it returns home again, not along a conductor supplied by man’s 
ingenuity, but alone through the earth. ‘The world is all before it 
where to choose,” for after it has reached its destination and re- 
corded its symbolic mission, it is transmitted down a wire, sunk in 
the earth for that purpose, to find its mysterious way back to the 
spot from whence it started, and passes up another wire similarly 
placed in the ground, again into the presence and power of the 
operator ; for, until it has arrived at home, the electric circuit is not 
completed and no signal is given. 

Wave after wave of electricity was transmitted, until the whole 
message of some twenty words had been communicated to the island 
of Corfu, the transit of the whole occupying three minutes; then a 
brief interval, and click, click, the serpentine length of paper unwinds 
itself, containing the reply, which came back in even less time than 
the message sent. 

Having now briefly reviewed the subject of submarine telegraphs 
generally, and the Atlantic in particular, with some, I trust, pardon- 
able digressions, I shall proceed to sum up my conclusions in as few 
words as possible. 

1. First, then, with respect to the original cable, I cordially 
acquiesce in the resolutions arrived at by the committee appointed 
by the Board of ‘Trade, that “ the failure of the enterprise was to be 
attributed to the original design of the cable having been faulty, 
owing to the absence of experimental data; to the manufacture hav- 
ing been conducted without supervision: and to the cable not 
having been handled, after manufacture, with sufficient care.” 

2. That intercommunication between the Old and the New 
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World, by means of an Atlantic telegraph, is not more desirable | 


than feasible. 
8. That the accidents which befel the first cable arose from 
causes which there is every reason to believe will not occur again. 
4. That the improvements in the process of manufacture of the 
cable itself, as well as of the insulating medium, have greatly 
enhanced the value of both, and in the latter case toan extent of 10 


to 1, as compared with the insulating medium of 1857. 
5. That we are no longer exposed to the mercy of the 


elements in the matter of laying and paying out the cable, as on the 
previous occasion, the Great Eastern having obviated the serious 
danger and difficulties hitherto experienced from the pitching 
of vessels employed in these operations, and by which, through 


the strain upon the cable, success was retidered highly problema- | 


tical. 

6. That the above coriclusions are borne out by the liberal 
proposals of those eminent aiid successful cable manufacturers, 
Messrs. Glass, Elliot, and Co., to which I have before alluded. 


7. That recent experiments fully demonstrate the possibility of | 


working a one-wire cable commercially; but that it will be cheaper 
in the end for the Atlantic Company to lay a cable consisting of at 
least two if not three wires, because there will be such an influx of 
messages both ways that, if a one-wire cable only is laid, telegrams 
will have to wait two or three days before they can be sent. The 
chances of success would also be greatly enhanced by having more 
than one wire. 


| and Newfoundland presents advantages superior to any other. 

| 9. That considering the issues at stake, the present state of the 
| science of telegraphy, and the fact that it bas already interfered to 
| point out the causes of the former failure, and the remedies to be 
| adopted in any subsequent undertaking, Government might reason- 
| ably be called upon for another grant, at all events, to perfect the 
| experiments necessary in a second and successful attempt to lay 
| down the Atlantic Telegraph. 

10. That the time has fully come when that attempt should be 
| proséctited in the interests not only of science, commerce, and social 
| economy, but also from a regard to the still higher interests of 
civilisation and humanity. 

In conclusion, I indulge a fervent hope that those who have 
sacrificed so much already, and who, nevertheless, are prepared to 
risk still more to carry out this great work, may in the end reap the 
full reward of all their noble enterprise. Should, however, that 
| pecuniary reward be wanting, of this I am well assured, that the 
consciousness of being pioneers on the high road to peace and amity 
among the nations of the earth, and above all, between the different 
families of the great Anglo-Saxon race, will be to them a source of 
satisfaction, alike deep and permanent. I shall only add the ex- 
| pression of a wish, in which I am certain all here will join, that our 
| indred across the Atlantic, diverted from scenes of fratricidal strife 


and bloodshed, may ere long turn their thoughts back again to such 
subjects as I have been discussing this evening. 


SUBMARINE CABLES. 
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Prosperity or Bompay.—I arrived on the 25th ult., after a very 


pleasant passage, and found the place in general appearance but 
little changed since I was last here. ‘There is, however, one feature 
which forms a striking change in comparison with the past, and 
that isthe presence of tall chimneys, with dense volumes cf black 
smoke issuing from them, reminding one of our own manufacturing 
towns in England. Nota very pleasing change in one respect, for 
we shall now have the air impregnated with soot, the absence of 
which has always been to me one of the charms of an Indian atmo- 
sphere. There are already nine mills at work or in progress of 


erection on this island, and there is little doubt but that the | 
manufacturing interest has got a permanent impulse, and will con- | 
Bombay is just now beginning to make | 


tinue rapidly to advance. 
great strides in commercial progress, and, you may rely upon it, it is 
destined to become the emporium of the East. Nothing can stop it. 
By degrees the railways are opening up communication with the 
interior. Geographically, it isclearly the starting point for England, 
and its local advantages as a port for shipping are without rival. 
Depend upon it, as soon as the rail to Calcutta is completed, all the 
mails and most of the passengers will embark and debark at this 
port, and in two years hence the trade here will be something 
enormous. The American war has already produced its effects. 
The native comtaunity, especially the Parsees, have amassed a 
large amount of wealth. § singular proof of this is evidenced 
in the immense increase in the number of native carriages kept 
this last year, which is said to exceed 2,000. The value of 
land, too, has increased enormously. To give you an instance—the 
bungalow in which I live on Mala 
Europeans, 


hill, the favourite residence of | most modern style and finish. 
was offered to me for sale three or four years ago for | corrode iron, hi 





-»| 15,176) | 19,549 





t Steel covered with hemp. 


17,000rs.; to-day I could not buy it for 35,000rs. The great pur- 
chasers of house property are the Parsees. They are gradually 
getting a large portion of it into their hands, especially in the 
fashionable parts, and as leases expire they put the rents up enor- 
mously, and in many cases refuse to let at all. This is a great 
nuisance, and we are all at a disadvantage. We all look on the 
| place as a stepping-stone to fortune only, and as soon as 
our money is made we leave it. Hence we decline to sink 
our money in property which we hope soon to turn our backs 
upon. It is, however, the Parsee’s home, and he is determined to 
make the most of it. We cannot blame him, although we inwardly 
bless him for his interference. The future that is in store for Bom- 
bay makes me feel greater interest in it than you; and though I 
don’t care to sink my money in property here, I feel sure that those 
who do so will reap an ample reward. Weare now enjoying deli- 
cious weather, the temperature about 72 deg. in the evening and 
68 deg. in the morning, and I cannot help congratulating myself on 
the elviaiege which in this respect I enjoy over you, who are 
only too glad to crowd round a Christmas fire, and when you leave 
the house have to accept the alternative of wet feet or frost-bitten 
noses,—Letter from Bombay. 

Suipsviwping AT ABERDEEN.—On Wednesday Messrs. Hall, of 
Aberdeen, launched, for Mr. J. R. Wardly, of Liverpool, the Reindeer, 
a vessel of 964 tons. She is intended for the China trade. She is 
built on the principle of iron frames, planked with East India 
teak, fastened with screwed brass bolts, galvanised iron masts, steel 
yards and topmasts, wire rigging. and all her equipments are of the 

eak, as is well known, does not 
ile oak planking would be inadmissible. 
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NEW RAILWAYS AND PUBLIC WORKS IN THE 
CITY OF LONDON. 


Mr. Witu1Am Haywoon, engineer and surveyor to the Commis- 
sioners of Sewers, has just presented a report to that body, as the 
result of a general examination of the plans of the various railwa 
and other companies and of the other public bodies which oak 
powers during the ensuing session of Parliament to enter and exe- 
cute public works within the city of London. 

The projects, seven in number, are as follows:—1. Ludgate 
Station and Junction Railways Bill; 2. London, Chatham, and 
Dover Railway Bill; 3. Metropolitan Railway Bill; 4. Great 
Eastern Railway Bill (New Metropolitan Station and Branches) ; 
5. Metropolitan Bridges Bill ; 6. Blackfriars Bridge Bill ; 7. Thames 
Embankment (New Street from Blackfriars Bridge to the Mansion 
House) Bill. 

The first named project is to form a company,with power to make 
a central railway station somewhere between Earl-street and Skinner- 
street, City, with junction railways to connect the London, Chatham, 
and Dover Railway and the Metropolitan Railway, and also a rail- 
way in connection with the new Smithfield market. The property 
scheduled begins from the northern side of Earl-street, and is 
bounded on the west by a line ten feet from the eastern side of New 
Bridge-street, which runs along that street, Farringdon-street, and 
Victoria-street to the City boundary. At the northern boundary of 
the City the property as far back as to Fox and Knot-court and 
King-street, Smithfield, is taken. The eastern boundary of the pro- 
perty scheduled thence to Earl-street has an angular outline, the 
width of which, measuring from the western boundary, varies from 
200 to 300ft. The total area scheduled is about 17} acres, of which 
the area of public ways is about 3} acres. Fleet-lane is to be 
stopped up, Water-lane, and the streets leading from it into Bridge- 
street are to be arched over. LEarl-street is to be spanned by a 
girder bridge 16ft. high, and Ludgate-hill by a similar bridge 18ft. 
high. Neither the details of the station nor its exact position are 
yet determined. If the bill passes into law the London, Chatham, 
and Dover Railway Company is to construct its line up to Earl- 
street only. ‘The Metropolitan Railway is to stop at Victoria-street, 
and the Ludgate Station Company will construct the station and the 
connecting iines between them. The powers of the London, 
Chatham, and Dover Railway Company for taking the land in the 
City expire on the 6th of Aagust, 1863, It appears to be most ; 
bable that a large portion of the property at the western end of 
Ludgate-hill will be taken down, which Mr. Haywood says will 
present a favourable opportunity of widening that important tho- 
roughfare at its junction with Farringdon-streect and New Bridge- 
street. He suggests that the railway company should certainly be 
required to cross Ludgate-hill with a bridge of such a span as will 
not interfere with the widening of the street at any future time. 

By the London, Chatham, and Dover Railway Company's Bill 
the existing powers of the company for completing the purchase of 
property within the City, from the ‘Thames to the south side of Earl- 
street, which expire in August next, are sought to be extended until 
the Ist of August, 1865, and the time given for the completion of 
the line is also sought to be extended until the Ist of August, 1867. 
The company seeks power to construct numerous branch lines 
within the southern suburbs, which Mr. Haywood says cannot fail 
to be of great convenience to the public, as forming part of that 
general scheme of metropolitan railway communication which he 
considers must ultimately be carried out in some shape, the principal 
point to be aimed at being that all such railways should be placed 
in direct intercommunication with other railways within the me- 
tropolis. 

The Metropolitan Railway Bill is to empower the company to 
take additional land upon various points of the line of the proposed 
railway ; within the City this additional land lies between Little 
Moorfields and Whitecross-street. ‘They also seek powers to extend 
the time for the purchase of lands which they now possess under 
various Acts fora period of three years from the present Session of 
Parliament. 

The Great Eastern Railway — New Metropolitan Station and 
Branches Bill—is to empower the company to make certain branches 
in the eastern portion of the metropolis also, and pass over the City 
extension of the North London Railway which was authorised in 
1860, and the terminusof which is to be in Liverpool-street, Bishops- 
gate-street. The proposed railway is to cross by a viaduct over the 
North London Railway at or about Worship-street, Shoreditch. It 
then proceeds on the western side of that railway, and nearly 
parallel to it, touching the City area for a short distanceat Primrose- 
street and Skinner-street only; thence running outside the City 
boundary, nearly parallel to Long-alley, it crosses Eldon-strect and 
enters Finsbury-circus. Itis to be built upon a viaduct, the level 
of the rails at Eldon-street being 18ft., and at London-wall 19ft. 
above the present street levels. ‘The area scheduled within the City 
nine acres and upwards, is bounded on the north by Eldon-street, 
south by London-wall, east by Finsbury-pavement, and west by 
Blomfield-street. I’rom this area four chapels and the eye infirmary 
at the north corner of Blomfield-street are alone excepted. 

A complete railway system for the metropolis, Mr. Haywood 
observes, might once have been so arranged that a station might be 
within half or three-quarters of a mile of every house, and thata 

assenger going to any one station could proceed to any part of 
Lenten without leaving tho railway until he arrived at the station 
nearest to his destination. Constructed as many lines of railwa: 
now are, or are authorised to be made, the full general benefit which 
might have been gained by such a system is unfortunately lost ; but 
there can be no reason why the principle, if a sound one, should 
not be held steadfastly in view with regard to all future lines. The 
Metropolitan Railway, which has just been successfully completed, 
is intended to be extended up to Finsbury-pavement, an Act of 
Parliament having been already obtained for that purpose. The 
level of the rails at the terminus will be 18ft. Gin. below the surface 
level; while the Great Eastern Extension, as now proposed, will 
have the level of the rails 19ft. abovethe surface level; and the 
surface near both termini being at about the same level, there will 
be about 37ft. Gin. difference between the levels of the two railways. 
The Metropolitan Railway will, within the course of a few years, 
be joined on to the London, Chatham, and Dover line, a line which 
has many metropolitan stations, and probably will have still more. 
These railways, therefore, will enable the inhabitants of the 
metropolis to cross from north to south with a celerity and comfort 
at present unknown tothem. They may be expected materially to re- 
lieve some lines of streets of the present traflic, and will undoubtedly 
wrevent that traflic from increasing at the present rate, which 
bids fair in a short time to make some of the main streets of the 
metropolis all but impassable. ‘The Metropolitan and portion of the 
London, Chatham, and Dover Railways, therefore, bringing 
together as they will the northern and southern suburbs, should 
be regarded, says Mr. Haywood, as forming a trunk line of what 
may be termed the metropolitan railways, from which the full ad- 
vautages will not be obtained if opportunities are in future lost of 
connecting other lines of railway with them; for, if the metropolis 
is to obtain the greatest possible benefit from the various railways 
now converging to its centre, it will be by establishing, as far as 
practicable, direct intercommunication between them. Nor is the 
direct convenience and comfort of passengers the only point to be 
regarded, for the same means which would give facilities to them 
would enable goods to be conveyed without break to or from all 
parts of the metropolis, and the relief of the streets in any degree 
from ponderous goods vans musi be regarded as a great public 
benefit. Indeed, although the question of metropolitan and City con- 
venience has alone been alluded to by him here, the subject, he says, 
has really a far wider scope, as it embraces the question of unbroken 
railway communication between various parts of England remote 
from the metropolis. The extension of the Great Eastern, as now 





proposed, will so far effectually prevent direct intercommunication 
with the trunk line of metropolitan railways and its branches that 
passengers arriving by either of the two railways and wishing to 





continue by the other will have to leave the terminus, cross T'ins- 
bury-place, and to go up or down between 70 and 80 steps, with all 
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the trouble, inconvenience, and loss of ‘time consequent thereupon. 
In 1861 the Great Eastern Railway was proposed to be extended to 
Finsbury-circus by a different route from the present scheme. It 
was intended to join on to the Metropolitan Railway, and there was 
to have been a grand general station in the circus for use of both 
railways. That part of the scheme which embraced a station in the 
circus, with other important features, is for the present abandoned ; 
but the construction of the Eastern line as then designed is still 
practicable, and would, he says, give to the public all the accommo- 
dation it will have by the present scheme, while it would in addition 
put the north and north-west, the east and the south of London into 
that unbroken railway communication which appears to him to be 
so desirable. Nor, he adds, can anything now be said against the 
general principles of the Kastern Extension as proposed in 1861 for 
the completion of the Metropolitan Railway, and its great success 
must remove all doubts and objections as to the extension of the 
system upon which it is based, and of which the public as yet have 
but the slightest part of the benefits which will ultimately accrue 
from its construction. This extension, therefore, seems to him to 
demand the most careful consideration not only of the Corporation 
of London and the Commissioners of Sewers, but likewise of those 
railway companies which will at a future day run trains up to 
Finsbury, and those sections of the metropolis now uuprovided with 
railway accommodation, but which at some future day may be accom- 
modated by it; and if an unbroken system be, as it appears to him, 
a matter of importance in relation to postal arrangement, the scheme 
demands the special attention of the Government. 

The Metropolitan Bridge Company’s Bill is to incorporate a com- 
pany with power to make five new bridges over the river Thames 
—namely, from Irongate-stairs to Horselydown, from Paul’s 
wharf to Bankside, from the Temple steamboat pier to the Com- 
mercial-road, Lambeth; from Cheyne-walk, Chelsea, to the Albert- 
road, Battersea; and from the York-road, Wandsworth, to the 
King’s-road, Fulham. That which immediately affects the City is 
the St. Paul’s Bridge, which is to start from Paul’s-wharf to span 
the river from that point, and is to be for foot passengers only. 
The company does not propose to take any property within the 
City. The only area scheduled is a small portion of the public way 
known as Paul’s-wharf which is apparently to be used for forming 
steps, or an incline, to get to the general level of the bridge, and is 
not to interfere with the access of passengers to the steamboat pier 
at that spot. The toll is to be one halfpenny per passenger, and the 
bridge itself, cannot, he says, be otherwise than a public benefit if it 
be constructed ; and the same may, indeed, be said of the others, 
while it will be scarcely possible to overrate the convenience of a 
bridge for foot passengers across the river ‘Thames east of the 
‘Tower of,London, if it can be accomplished. 

The Blackfriars-bridge Bill is to enable the corporation to con- 
struct a new bridge in lieu of the present one, with power to take 
certain property upon both sides of the river immediately adjoining 
the bridge, so as to improve the approaches. That in the City com- 
prises most of the property in ares mr a The property on the 
western side of Chatham-place is also scheduled by the Metropolitan 
Board of Works for the Thames Embankment. 

The bill for the new street from Blackfriars Bridge to the Mansion- 
house is promoted by the Metropolitan Board. The Thames} Em- 
bankment was sanctioned by the Legislature during the last Session 
of Parliament. It joins the City at Blackfriars Bridge by a junction 
with Chatham-place, from which point the new street is to start. 
The centre line o/ the street, curving eastward, crosses Earl]-street, 
and runs parallel with it to St. Andrew’s-hill, proceeding with a 
slightly northern inclination to Bennet’s-hill, which it crosses at 
about 130ft. north of Thames-street. It crosses Peter’s-hill and 
Lambeth-hill, midway between Thames-streetand Little Knightrider- 
street, and, curving upwards, enters Cannon-street West by the 
branch laid out by the Corporation of the City some years ago; it 
then runs straight to the north angle of Charlotte-row, by the 
Mansion-house, crossing Queen-street at the junction with Watling- 
street, Pancras-lane, and Bucklersbury. ‘The street is proposed 
generally to be 70ft. wide; that portion which was laid out by the 
corporation a few years since, when they first projected the street, 
and which now forms a junction street between Cannon-street West 
and Old Fish-street, is to be left 60ft. in width. Powers are to be 
taken to widen Upper Thames-street from St. Andrew’s-hill to 
within afew feet of Bennet’s-hill, so as to make it about 35ft. in 
width. Bennet's-hill is no longer to continue in a straight line from 
Thames-street to Great Knightrider-street, but will be stopped on 
the southern side of the new street, where it crosses it. At about 
50ft. westward of that point a fresh junction with the new street is 
to be made, which is to be continued southward to St. Bennet’s Church 
and thence, as at present, to Upper Thames-street. Various other 
diversions and alterations of existing modes of communication with 
Upper Thames-street are also contemplated, and new communication 
opened out. With respect to the property scheduled, it may be 
stated generally that the whole of that onthe northside of Earl-street, 
to a distance of about 90ft. northwards is included; also the whole 
of the property in Upper Thames-street, from St. Andrew’s-hill to 
Old Fish-street, which lies between the north side of Upper Thames- 
street and Great Knightrider-street, Little Knightrider-street, and 
Old Fish-street. There is a considerable area of property upon 
either side of the line up to the Mansion-house, and property having 
afrontage of 130ft. towards the Poultry is also included. The 
total area scheduled within the limits and deviation is 19 acres and 
18 perches, which includes the area of various streets and public 
places. 








Raiwway Extension in Spain.—( From our Correspondent.)— 
The Madrid, Saragossa, and Alicante Railway Company have just 
opened another section of their wide network, which, when com- 
pleted, will embrace about 700 or 800 miles of line. The section 
now made available lies between Murcia, and Carthagena, and is 
40 miles in length. The receipts of the system are steadily extend- 
ing, and when the Saragossa division, which will open up communi- 
cation between Spain and France, is completed, the earnings will 
be at least £1,000,000 per annum. The house of Rothschild is at the 
head of this fine enterprise, out of which French mechanical firms 
have made good profits, nearly the whole of the engines having been 
received from France. Details of the present rolling stock owned 
by the company shall be communicated in an early number of THe 
ENGINEER. : 

Foreign AND COLONIAL Jottincs.—A prospectus has been issued of 
the Natal Central Railway Company, with a capital o: £600,000, in 
shares of £20, to connect Durban, the port, with Pieter-Maritzburg, 
the capital, by a line of about seventy-tive miles. The estimates of 
traffic show a dividend of 10} per cent., but application is to be 
made for a colonial guarantee of 6 per ceut., without which the 
undertaking will not be proceeded with. Meanwhile, the 
deposit required from subscribers is limited to 3s. per share. 
—A_telegram from Constantinople states that a concession of 
the Euphrates Railway has received the sanction of the Sultan. 
— The Pacha of Egypt has announced his intention of 
having double lines of railway completed immediately in 
his dominions. At present, owing to defective means of 
transport, the railway stations in the interior are encumbered with 
cotton and other "pve Egypt is coming to the rescue with very 
large quantities of cotton.—The shipments of petroleum from America 
last year amounted to 10,625,568 gallons.—With reference to the 
operation of the Emperor's commercial treaty with England a table 
is furnished, showing the trade prior and subsequent to its coming 
into operation, which forcibly illustrates its beneficial character 
especially to French commercial and industrial interests. 

Value of Exports 


Value of Imports 
from France to 


Average from from England to 


England. France. 

francs. francs. 
1827 to 1836 65,300,000 22,200,000 
1837 to 1846 97,200,000 80,400,000 
1847 to 1856 279,500,000 127,000,000 
1857 to 1861 491,900,000 321,600,000 
Total of 1862,., 601,000,000 465,000,000 








GREENHALGH’S DIMINISHING VALVE AND STEAM FIRE ALARM. 


Tus invention, by Jesse and 
James Greenhalgh, of Hyde, Lan- 
cashire, consists, first, in an im- 
proved diminishing valve. The 
valve is formed with two pistons, 
and in one are made a number of 
inclined slots. The valve works 
in a pipe or cylinder forming 
part of the valve box or chamber 
connected to the steam or water 
pipe, and on the top of the valve 
there is a spring, which is adjusted 
to any desired pressure by ascrew. 
When the steam or water is ad- 
mitted it presses against the piston, 
on which the spring acts, and 
brings the other piston nearer the 
passage, so that the inclined slots 
shall give more or less opening, 
according to the pressure. 

T heinvention consists, secondly, 
in an improved self-acting fire 
alarm and water or steam escape. 
A weight is suspended by a band 
of gutta-percha, cord, or other 
material that can be consumed by 
fire over a lever and catch in con- 
nection with a valve on a pipe con- 
taining water or steam, so that 
when the band is consumed the 
weight shall fall on the lever, and 
allow the valve to be opened for 
the steam or water to escape, and 
thus quench the fire. 

Fig. 1 is a section of the dimi- 
nishing valve with two pistons ; 
Fig. 2, a sectional plan of the 
same at the line A, B; Fig. 3, 
a section of a larger valve with 
three pistons; Fig. 4, a sectional 
plan of the same at the line C, D ; 
Fig. 5, a vertical section of a 
valve for the water and steam 
escape; and Fig. 6, a section of 
part of a building having pipes 
and valves in several positions. 
In Figs. 1 and 2, representing one 
arrangement of the diminishing 
valves, a is the valve box or 
chamber, having an opening for 
supply at 6, and another for dis- 
charge at c. The chamber has a 
pipe or cylinder d, and a flange or 
seating e. The valve is formed 
of the piston f, the rod g, and 
the piston /, and at the top of the 
valve there is a spring 7, mounted 
with a plate 4, into which is fitted 
the pointed end of the screw J, 
which can be turned as required 
for giving more or less power to 
the spring, according to the pres- 
sure required. The piston A has 
in it a number of inclined slots m, 
which allow the passage of water 
or steam between them and the 
seating ¢, according to the position of the valve, the greatest 
area being when the valve is at the bottom. When steam or 
water is admitted to the chamber it presses against the piston /f, 
raises it and the piston 4 more or less, according to the pres- 
sure, and thereby diminishes or increases the area between 
the inclined slots m and the flange or seating e, and thus regu- 
lates the dis harge in a self-acting manner. In Figs. 3 and 4 the 
valve is forn ed of three pistons n, o, p, fitting the pipe or cylin- 
der q, and the two gs °s 7,8. The valve is weighed by the lever ¢ 
and weight u, aud the two pistons 0, p, have inclined slots for diminish- 
ing or increasi: g the area between them and the flanges. When 
steam or water is admitted by the supply passage v, it comes in con- 
tact with the top piston, causing it to be raised or allowing it to fall, 
according to the pressure, and thereby increasing or diminishing 
the area between the slots and flanges and the passage of the steam 
or water. 

Fig. 5 represents one form of valve suitable for a water or steam 
escape in case of fire. The valve is shown at w, it rests in the seat- 
ing x in the chamber y, having a flange z, which is fixed to the 
steam or water pipe. Above the valve there is a lever a! working 
on the fulcrum }', and having a set screw c! at the centre of the 
valve, and an incline or cam d' at its end. On the fulcrum e! works 
another lever /!, having a tail g' resting on the incline d', anda 
plate A' for receiving a blow. The valves are fixed on pipes in all 
available and suitable positions in buildings, as shown at k', Fig. 6, 
and also in ships and other places in danger of fire. Above the 
plate ' there is a weight 7, Fig. 6, suspended by a band of 
gutta-percha, cord, or any material that can be consumed by fire. 
When steam or water presses against the valve the lever a' is locked 
against the tail g! of the lever /!, and cannot rise, but the moment 
the lever /' is depressed by the weight falling upon it the tail turns 
and unlocks the lever a’, so that it can rise and allow the steam or 
water to escape and quench the fire. Or, instead of the weight /', 
the lever f' is connected to a spring by bands or cords that can be 
consumed. 
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RAILWAY BILLS. 


Styce our last the following railway bills have been declared to 
have complied with standing orders:—The Anglesey Central, for 
a line from the Chester and Holyhead and to the port of Amlwch, at 
an estimated cost of £120,000; Barnet and Great Northern, for a 
line between Barnet and the Great Northern, and to raise 
£25,000 ; Dublin, Wexford, and Wicklow, for branch to 
Shillelagh, enlargement of stations, and to raise £100,000; 
West London Extension, to raise £150,000, the London and 
North-Western, Great Western, South-Western, and Brighton sub- 
scribing; London and North-Western and Lancashire and York- 
shire, to increase capital by £100,000, for purposes connected with 
the North Union and Preston and Wyre Railways; New Milford, 
for a dock, railways, and other works near Neyland Pill at 
Milford Haven, and to raise £220,000; Hemel Hempsted and 
London and North-Western, for a line at Boxmoor to Hemel 
Hempsted, at an estimated cost of £20,000; Watford and Rick- 
mansworth, for further capital and lease to London and North- 
Western ; Herne Bay and Canterbury Junction, at an estimated cost 
of £38,000; London and Epsom Downs, for a line to near the Grand 
Stand, and to raise £26,000; North-Eastern and Stockton and 
Darlington (amalgamation) ; Londonderry, from Seaham to Sunder- 
land, for the construction of additional lines by the Marchioness of 
Londonderry; Rickmansworth, Amersham, and Chesham, for 
extensions to Wendover and Aylesbury; Ogmore Valley, for 
a line from Melynevan du to Nantymoel; Alyth, for addi- 
tional capital; Guildford and Leatherhead, to make a_rail- 
way, and lease it to the London and 
Brighton and South Coast Companies; Cork and Kinsale, 
for further money powers, and contribution to hotel; Ring- 
wood, Christchurch, and Bournemouth, arrangements with the 
South-Western Railway to raise money ; Hereford, Hay, and Brecon, 
to raise further capital; Berks and Hants Extension, for increase of 
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capital and subscription to Marlborough’ Railway ; Ogmore Valley, 
Great Western, West Midland, and South Wales—amalgamation 
and dissolution of the South Wales Company; Great Western and 
Western Midland, for their amalgamation and dissolution of the 
West Midland; Brecon Junction—to incorporate the company, to 
make a line to Llandovery, and for other companies in the district 
to subscribe (the Standing Orders were complied with, with one ex- 
ception); Dundalk, Carlingford, and Greenore—for a railway 
between those places, with wharves and landing piers, and 
power to raise £150,000; Scottish Central, for new branches 
and additional capital; Oswestry, Newtown, and other rail- 
way companies, for arrangements between the London and 
North-Western, Great Western, and other companies. The 
non-compliances included the North Staffordshire, for branches 
between Madeley and Drayton, at an estimated cost of £175,000; 
Sligo and Ballaghaderren Junction, at a cost of £40,000; Scottish 
Northern Junction; and Cooks Town and Pomeroy.—The standing 
orders were not complied with in the case of the Wallingford Rail- 
way.—The Railway Bills withdrawn were the Shiffnall, Newport, 
and Norton-bridge; the Albert Station and Mid-London, and the 
Pimlico and Paddington. The Market Harborough and Melton 
Mowbray Railway Bill was also withdrawn. 





PRESENTATION TO Mr. JAmes Davir, Marine Arcuitect.—The 
above-named gentleman, on the occasion of his resigning his post as 
manager of Messrs. C. Mitchell and Co.’s Iron Shipbuilding Works, 
Low Walker, Newcastle-on-Tyne, for a similar position at the 
Millwall Ironworks, London, was invited, on Friday, 6th inst., toa 
sumptuous and numerously attended supper, served in the large 
hall of the Mechanics’ Institute, in the above-named town. 'The chair 
was occupied by Mr. G. Mitchell, but the honour of the presentation 
devolved on Mr. Crawford, the cashier of the works, who, in the 
name of the numerous employés of the firm and other friends with 
whom Mr. Davie had come in contact during the five years 
he had been manager of Messrs. Mitchell and Co.’s esta- 
blishment, requested his acceptance of a very handsome tea 
and coffee service, bearing an appropriate inscription, 
manufactured by Messrs. Reid and Son, of Grey-street, 
Newcastle, from their Exhibition pattern. Mr. Crawford wished 
that Mr. Davie might be long spared to make a good use of the 
articles he had the pleasure of presenting to him, and that in his 
new sphere, as manager of the largest iron ship-yard in the kingdom, 
he might lack nothing of the talent and energy he had hitherto 
displayed. Mr. Davie having replied in an appropriate speech, the 
remainder of the evening was most pleasantly and harmoniously 
spent, the company not separating until a late hour. 

NavaL anp Orpnance Matrers.—The Army and Nary Gazette 
says:—‘ We have madea very material reduction in our naval forces 
during the last six months. On the Ist of August last we had in 
commission 322 ships, mounting 4,702 guns, manned by 60,058 
officers, men, marines, and boys. On this day we have only 232 
ships in commission, mounting 3,414 guns, and manned by 47,207 
officers, men, marines, and boys; showing a reduction of 90 ships 
and 12,851 men. The ships we shall doubtless find at their 
respective moorings; but, we may be permitted to ask, what has 
become or will become of the nearly 13,000 men? They cannot all 
be accommodated on board the Canopus and Hannibal, even when the 
marines are deducted from the number.”—Capt. Hewitt, R.N., has 
been engaged at Portsmouth in testing the qualities of the armour- 
plates intended for the protection of the Royal Sovereign, Agincourt, 
Minotaur, and Ocean, and on this occasion the hammered plates were 
not quite so successful as those tested on former occasions. Messrs. 
Beale and Co.’s rolled plates, however, stood well, and were con- 
sidered to be quite satisfactory.—We have rather a formidable force 
on the coast of Brazil just now. The permanent squadron consists 
of the Forte, 39 guns, 525 men ; Satellite, 21 guns, 275 men ; Strom- 
boli, 6 guns, 175 men; Curlew, 9 guns, 100 men; Ardent, 3 guns, 
| 100 men; Doterel, 2 guns, 41 men; Sheldrake, 2 guns, 41 men; and 
| Spider, 2 guns, 41 men. 
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Tuis invention, by John M. Dunlop, of Manchester, has for its 
object improvements in cotton gins. The cotton gin known as 
Macarthy’s consists of a roller with leather lapped round it ina 
spiral direction, and having a metal blade or doctor pressed up 
against it; with these are combined a feed table, on which the seed 
cotton lays, and from which it is taken by the workman, who applies 
it to the roller so that it may become nipped between it and the 
doctor. There is also a vibrating blade or beater plate, the edge of 
which passes rapidly to and fro in front of, and close up to, the line 
of nip between the roller and the doctor, and which so serves to 
knock the seed out of the seed cotton there nipped and held, the 
seed falls off, and the fibre passes round with the roller, and is 
removed at the back. 

Mr. Dunlop has found that cotton gins of this description are 
improved by the addition of another roller and doctor; the second 
roller is placed parallel to the first and close to it, the rollers revolve 
in opposite directions, and away from each other at the front: they 
have a single beater plate between them, one edge of which serves 
to beat for one roller and the other for the other. The length of the 
beater arms is made adjustable, as is usual, to set it up to one of the 
rollers, and the bearings of the additional roller are so arranged 
that they can be set up by screws, or otherwise, to adjust it to the 
beater blade after this has been set to the first roller; or the bear- 
ings of each roller may be made adjustable, and then no adjustment 
is requisite in the arms which carry the beater plate. In place of 
making the rollers revolve away from each other atthe front, they 
may be made to revolve towards each other, and have one doctor 
between the two; in this case two beater plates are employed, but 
they are carried and actuated by the same arms and parts. 

In order to feed Macarthy gins, either of the ordinary description 
or improved as above described, it is preferred to employ, in place 
of the ordinary table, a grated rack or racks attached to the beater 
plate or plates; the seed cotton is placed in the grated rack, the 
motion of the beater plate keeps the seed cotton in constant move- 
ment, and this enables the roller and doctor easily to get hold of the 
fibre, and it also causes the dirt and stripped seed to fall through the 
bars of the rack. The rack may be kept supplied with seed cotton 
by means of an endless apron moving at a slow speed; on this the 
seed cotton is spread from time to time, and it conveys the same 
continuously to the grated rack. 

Although it is convenient to mount the grated rack on the beater 
blade it is not essential, as a vibrating movement may be otherwise 
communicated to it. The vibrating rack also need not necessarily 
be grated, although it is very convenient to make it so, to avoid 
the accumulation of stripped seed within it. 

In order, in Macarthy gins, to separate the cleaned fibre from the 
roller after it has passed the point of nip, and prevent it lapping 
round and accumulating on the roller, there may be combined 
therewith a scraper, which detaches it, and causes it to fall off. A 
vibrating feeding rack may usefully be combined with roller gins; 
it is applied so as to supply the seed cotton to the nip of the rollers. 

Fig. 1 is a transverse section of the ordinary Macarthy gin, with 
the improved self-acting feeding grated rack or trough attached to it. 

A, A is the framing of the machine; B is the roller covered with 
leather ; C, the beater plate ; D is the table on which the seed cotton 
is placed so as to be ready for the workman to feed it into the gin ; 


E is the crank shaft and crank for moving the beater plate; F is one | 


of the connecting rods; G is one of the radius rods; H is the fixed 
knife or doctor: all these parts exist in the ordinary Macarthy gin ; 
K is the grated trough or rack into which the seed cotton is placed 
by the workman for self-acting feeding or ginning; it is made con- 
veniently of wire work, and has two ends, L, L, which are screwed 
to the beater plate C, one at each end of the trough orrack. These 
are also seen in Fig. 2, which is a plan of the trough or rack; they 
have holes in them to allow seeds and dirt to drop through, and are 
fixed to the beater plate C by screws or rivets; there is a top rail 


11, which passes from one end plate to the other, and supports the | 


upper edge of the grated trough or rack. As the beater plate C 
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at Fig. 1, but with an endless apron or grid applied to it to supply the 
grated trough or rack. The seed cottonis, from time to time, spread 
by the workman upon the endless apron or grid, which has a slow 
motion, say one foot per minute, given to it; the seed cotton is thus 
carried forward and dropped into the grated rack or trough, when 


is a cross section of an improved Macarthy gin, having two rollers, 
B, B, in place of one, as in the ordinary Macarthy gin; the rollers 
are geared together by the spur wheels R, R', and therefore revolve 
in opposite directions ; they are supplied with seed cotton by means 
of two grated racks or troughs K and K'. Each roller has its own 


beating edges operates for both the upper and the lower rollers. The 


ordinary gin, and the lower edge of the same beater plate M beats 
the seed cotton for the lower roller. The beater plate M receives its 
motion in the same manner as the ordinary beater plate C, seen in 
Fig. 1, and it will be understood from the above description that it 
strikes the seed cotton both in its upward and in its downward 
movement. The grated racks or feed troughs K and K! are sup- 


by seed cotton spread on a travelling apron or grid, as already 
described. The grated rack or trough K which holds the seed cotton 
for the upper roller is similar to that shown at Fig. 2; thatfor the 
lower roller is shown at Fig. 5 as it would appear if spread or 
flattened out. It is attached to the beater plate M by ends similar 
to L, L, already described, and by screws or rivets passing through 
the holes N, N, at the extremities of the extended wires O, O, O. 
The bar P is used for the purpose of preventing the cleaned 
cotton lapping round either of the leather-covered rollers, as 
before mentioned; the bearings of the lower roller b' are 
made adjustable to and from the beater plate M, and the 
radius rods are also made adjustable as is usual, or else there are 


B' also, as before mentioned; the rollers B, B', may be so geared 
together as to revolve towards in place of away from each other, 
and then one doctor and two beater plates (carried, however, by the 


geared together so that they may run or revolve in the same direc- 
tion (either up or down), each roller having its own doctor and also 
its own beater plate, but the two beater plates are to be combined 
together and they are to be carried by the same radius rods and 
actuated by the same crank shaft; the arrangement shown is, how- 
ever, that which is preferred. In cotton gins of this description, 
where two beater plates are employed with one roller, as is some- 
times the practice, a grated rack or trough a applied according 
to the present invention, such rack or trough being attached to and 
working with one of the beater plates and by preference with the 
outer beater plate. In all these arrangements, instead of having the 
grated racks or feed troughs fixed entirely to the beater plates as 
described and receiving an agitating motion therefrom, a similar 
feed motion may be obtained by connecting the feed table or tables 
with or without grids or wires to the beater plate or to a crank 
motion by one side only, and by the opposite or outer side of the feed 
table resting on pivots, the table being a little inclined towards the 
| roller or rollers, the agitation would carry the cotton to the action of 
the gin; this may be done, but it is preferred that the grated rack or 
| trough be fixed to the beater plate. Figs. 6 and 7 show the applica- 
| tion of the grated rack or feed trough to the “roller churka” or 
“roller gin ;” it may either be applied with a beater plate for loosen- 
ing the seed, as shown in Fig. 6, or without, as shown in Fig. 7. 
The grated rack or trough is moved in the same manner by a crank 
as in the Macarthy gin, and it may be supplied with seed cotton 
either by hand or by an endless travelling apron or grid as described 
for the Macarthy gin. In the arrangement shown at Fig. 6 the 
beater plate strikes the seed cotton, the fibre of which has become 
nipped, and so detaches the seed; in Fig. 7 a similar plate is used, 
| but it serves only to carry the trough or rack containing the seed 








the gin immediately operates upon it as already described. Fig. 4 | 


doctor or fixed knife H and H', but one beater plate M with two | 


upper edge of the beater plate M beats the seed cotton as in the | 


plied by hand with the seed cotton, or one or both may be supplied | 


means of adjustment applied to the bearings of both the rollers B, | 


same radius rods) are employed; or two rollers may be used and | 
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endless belts placed within a suitable case, and arranged as herein- 
| after described, to effect the desired result. 

Fig. 1 is a longitudinal vertical section of the implement or appa- 
ratus taken in the line 2,2, of Fig. 2, which is a transverse vertical 
section of the same taken in the line y, y, of Pig. 1. 

A represents a case, which may be of wood or metal. This case 
is of taper form at its front part, as shown at a, and is curved at its 
| back part, as shown at b, so as to project down at right angles to a. 
Within the case A there are placed two endless belts B and C, which 
may be of leather or other suitable material, one being directly over 
the other, and passing around rollers c, as shown iu Fig. 1. The 
upper belt B is rather larger than the lower one C, and the frout 
| part of B projects in front of C and downwards, so that where it 
passes underneath its front roller ¢ it will be about in line with C at 
| a corresponding point on the latter, as seen in Fig. The 
| belts B, C, are not parallel with each other, but have an oblique 

position, their front parts being in contact just over the front 

| roller c of the lower belt C, as shown atd, anda space e allowed 
between the belts, which gradually increases in width from d to the 
back parts of the belts. The front end of the case at its under side 
is open, as shown at /; so as to expose the front parts of the two belts 
| directly underneath the two front rollers c, c, as shown in Fig. 1. 
| Within the case A there are placed two partitions, g,g, which have 
an oblique position relatively with each other, and are placed within 
the belts B, C,so as to serve as supports for the inner parts of the 
belts; and to the inner surface of each side of the case A there is 
secured a taper plate 4, which corresponds in shape to that of the 
space e between the inner parts of the belts B,C. These plates h, 
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however, are not as deep as the space e,and grooves i are therefore 
formed between the upper and lower edges of these plates and the 
partitions g, g,and in these grooves the edges of the belts B, C, fit, as 


shown in Fig. 2. D, D, represent two guard plates, which are 
secured in the larger end of the case A, and have their upper ends 
nearly or quite in contact with the belts where they pass over the 
back rollers c,as seen in Fig. 1. The axes of the back rollers ¢, e, 
pass through the case A at one side, and are provided with toothed 
wheels j, which gear into each other. On the under side of the 
case A there is secured a shaft k, having a crank / at one end of it, 
and a toothed wheel m at its opposite end, which gears into the 
lower wheel 7, The ends of the front rollers ¢ of the belts B, C, are 
covered by lips » on the inner surfaces of the sides of the case, as 
shown in Fig. 1. 

The operation is as follows:—The operator grasps the implement 
with his left hand, and turns the crank / with his right, thereby 
| giving motion to the belts B, (©, in the direction indicated by the 
arrows in Fig. 1. The end of the case A, as the belts are thus 
moved, is adjusted over the balls of cotton on the standing stalks, 





receives its motion from the crank E, the same motion is communi- | cotton, and by their combined action the seed cotton is presented to | and the cotton is drawn from the balls between the belts B, C, into 


cated to the grated rack or trough which holds the seed cotton, which 
is thereby kept in constant movement, thus continually presenting 
the fibres of the seed cotton to be taken by the roller and doctor, 
and thereby greatly facilitating the work and increasing the produc- 
tion. The seeds and dirt, as they are separated from the cotton by 
the action of the gin, fall through the oe of the grated rack or 


trough, and the passage thereof through the spaces in the grated | is to obtain a simple and portable implement, which may be em- | The guard plates D, D, 
facilitated by the rapid up and down movement of | ployed for expeditiously picking or harvesting cotton by manual | forward by the belts to t 


rack is great] 


| the operation of the ginning rollers. 


ECKEL’S APPARATUS FOR PICKING OR 
GATHERING COTTON. 
Tue object of this invention, by J. J. Eckel, of New York, U.S., 


the space e,and is forced back into and through this space, and is 
disc ed at the back open end of the case, as indicated. The par- 
| titiéns g, g, prevent the belts B, C, from being forced apart by the 
| préssure of the cotton in e, and the lips n at the front of the case 
prevent the cotton from being drawn around the axles of the front 
| rollers c, between the ends of the same and the sides of the case A. 
revent the cotton from being carried 
fe front end of the case; they serve as 


the grated rack. Fig. 3isa cross section of asimilar gin to thatshown | Jabour. The invention consists in the employment or use of two | scrapers to detach the cotton from the belts. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





MR. KIRKALDY’S 


EXPERIMENTS. 

Sim,—1 considered it necessary to correct some of the erroneous 
statements made by Mr. Unwin in his first letter (ENainggr, page 
53), and that for the reason stated in my opening sentence (ENGINEER, 
page 67); and because J ventured to do so he has sent you a second 
letter (Enarvern, page 80), in which he charges me with several 
additional most grave offences. In his first letter he says, “ but where 





was the necessity for sneering at the imagined ignorance of all who | 


preceded him?” In my reply I gave some extracts from my book, 
and “now, | ask, where is there the slightest allusion hereto previous 
experiments ?—far less ‘sneering at the imagined ignorance of all 
who preceded him.” Mr. Unwin in his second letter takes no 
notice of this, but ] now demand an apology from him for so ground- 
lessly charging me with such an offence. In my book I refer to 
Mr. Vairbairn’s experiments, and although the conclusions at which 











| dent triumph, is “ the precise dimensions at fracture were measured.” | less anxious to furnish the ultimate elongations, and in addition to 
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Instead of telling me the pages where I sha II find these dimeusions 
recorded, he coolly refers me to “the Archives of the Institution of 


Civil Engineers” for Mr. Mallet’s tables, Nos. 1to 12, which, he says, | 


“are uot printed in the abstract of the proceedings.” Nor is he 
certain that I would find the particulars, even suppose I went to 


London, and to “the archives,” for he writes, “ Hence, | presume | 


| that, if.” lask, ought Mr. Unwin to have any doubts in the matter 
when he made such a grave charge against me? In my copy, which 
I received on the 2nd October, through the courtesy of Mr. Forrest, 
| the secretary, there are a series of tables marked I to VI. Table I 
is headed “ General Abstract of the Principal Result as to Tension, 
given by Tables No. 1 to No. 12, inclusive, for Wrought Iron. Unit 
of section 1 square inch, by 1ft. in length.” As Mr. Unwin makes 
no reference to this or the other five tables, I ask and demand to 
know whether Mr. Unwin’s copy contains or does not contain 
Table 1. Neither in this table, nor in the other five, have | been 
able to find, as I stated in my first letter, any reference whatever 
either to the fractured area, the ratio, or even the dimensions. 
After making a vast number of experiments—all of which I have 
. fully detailed and issued to the public, so that every one can judge 


TABLE B.—IRON BARS. 
































this, I have also given the rate of elongation under progressive 
strains for 170 out of the 1,095 specimens whose ultimate elongations 
will be found recorded in my tables. Had I dogmatically asserted 
that the ultimate elongations were of no use, and had therefore re- 
fused to be at the trouble of noting them, Mr. Unwin might have 
complained. As the case really stands, I consider he has assailed me 
most unjustly ; but I, as yet, see no reason to regret his attack. 

Mr. Unwin, in objecting to my conclusion regarding contraction of 
area at fracture, states “There is reason to doubt its constancy for bars 
of the same material of different lengths and diameters.” Ie has 
not, however, given us the reason, neither has he produced a single 
fact in confirmation, neither am I aware that any of the facts which I 
record can be adduced in proof. But if it be true, as stated by him, 
that I have “gone over ground well trodden by others,” he ought to 
have been able at once to state why, and referred us to experimental 
results, instead of leaving us to “such vague surmises.” 

There is yet another matter to which I must refer before closing 
this already too long letter, namely (second letter, 6th paragraph), 
“To Mr. Kirkaldy’s remarks on suddenly applied strains, I can only 
reply that a load lowered on to a bar by a crane is not a suddenly 
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I had arrived in course of my experimental inquiry differed very 
materially from the views expr¢ 
allude to these differences without any want of respect, and I 
endeavoured to express myself as inoffensively as — Ishould, 
indeed, be grieved to think that any of my remarks were capable of 
being misconstrued into “ sneering ” at a person for whom I have for 
so many years entertained feelings of the highest respect. Mr. Unwin 
obliged me to refer to Mr, Pairbairn’s experiments, for he stated, “ For 
instance, the contraction of arca is recorded in the tables of Mr. 
Fairbairn’s classical paper in the Transactions of the Royal Society 
for 1850.” [still adhere to what 1 said in my last, but I would 
again urge Mr. Unwin to be more careful in making his statements, 
for he substituted six for four, and the more especially where he says 
of me, “ How he hopes to benefit himself by carelessness of reading 
and recklessness of assertion it is difficult to see.” 

Lalso still adhere to what I said regarding Mr. Mallet’s very 
interesting paper and important experiments, in reference to which 
Mr. Unwin now says, “ At page 22 of my (excerpt) copy ] read that 
the ‘precise dimensions at the fracture were measured, and” &c. In 
his first letter he states, “the contraction of area is recorded in 
. . . and in Mr. Mallet’s experiments, communicated to the Insti- 
tute of Civil Engineers.” Now, it,turns out the only allusion to the 
coutraction of area he ean find, and to which he refers me in evi- 











THE INDIAN CIVIL ENGINEERS, 

Sin,—I see that Sir Charles Wood is advertising for ten more 
civil ei jgineers for the Publie Works Department in India. 

As every one of the civil engineers who came out in 1859-60-61 
declares that he has been utterly deceived and taken in as to the 
real nature and value of these appointments, 1 trust you will allow 
me space to warn young men who may be intending to compete 
what it really is they are bargaining for. 

Once in India it is too late to repent. You are bound to serve for 
ten years under heavy penalties, and the very few provisions of 
the covenant in your favour are utterly disregarded by the Govern- 
ment out here, 

Most of the candidates, no doubt, imagine, as | did, that, having 
had considerable experience in England, after a short time spent in 
acquiring the language and peculiarities of Indian work, they will 
be raised to the posts for which they are fitted—indeed, there is an 
express clause in the covenant to this effect. But for this clause few 
would men aceept the Government pittance of £210 a-year when they 
could get £400 a-year on the railways without competition. 

Now, that clause has not been carried out in one single instance. 
Livery engineer of 1859-60-61 has been transferred to the Effective 
Nstablishment either immediately upon landing, or after a period of 
study at the Roorkee College, with the lowest possible rank, viz., 
Second-class Assistant-engineer, salary £300 a-year. Military offi- 
cers just out of school, or after a few months’ cramming at Roorkee, 
receive this same rank, and are considered to be quite on a level 
with engineers who have been engaged for three to seven years on 
practical work at home! More than this, the civil engineer must 
expect to see these military ignoramuses constantly promoted over 
his head. All the chief officers of the Department belong to the 
Keyal (Bengal) Engineer Corps; and it is notorious that they always 
give the best berths and the quickest promotion to their own corps. 
‘Then, the other military men, of the artillery, infantry, &c., are pretty 
sure to have “ interest,” so the unfortunate civil engineer, who has 
nothing to recommend him but his knowledge of his business, is 
left in the lurch. 

Well, suppose the candidate to have been posted as second-class 
assistant, with the magnificent salary of £300 a-year, what chance 
has he of promotion? For four or five years, at least, none what- 
ever. It is true that several of the 1859 men were made first-class 
in about cighteen months after landing, as a bait to catch otbers 
But although the 1860 batch have now been two years in the 
country, not one of them has been promoted; and, of course, still 
less those of 1861. Besides, a new scale of establishment has lately 
been issued, which has effectually stopped promotion. The follow- 
ing is, I believe, to be the maximum force in two provii ces :— 














N. W.P. Vunjaub. 

Superintending Enginecrs and Lxecutive ? . . 
Engineers ... ... w. .. IstClassg © ? 
Executive Engineers... 2nd Class 9 9 
” ” 3rd Class lu 10 

me a 4th Class 19 19 
Assistant-engineers .... «.. Ist Class 9 13 
= . 2nd Class 30 39 


I may remark thal, as there are already six superintending engi- 
neers in cach of these provinces, this comes to abolishing the grade 
of first-class executive altogether ; but as we are never likely to rise 
to that rank, it does not affect our prospects much. : 

Observe that there are three times as many second-class as there 
are first-class assistants. Now promotion from first-class assistant 
to executive engineer, 4th class, is a difficult step to gain, because it 
can only occur when a division is vacant. In each province there 
are certainly not more than four such promotions yearly. Further, 
a second-class assistant can only be made first-class when a first- 
class is made executive ; hence only four second-class assistants out 
of thirty in the N. W. P., and thirty-nine in the Punjaub,‘can be pro- 
moted yearly. The average time spent in the lowest grade will, 
therefore, even without allowing for the prior promotion given to 
military men, be at least tive or six vears. 

The time spent in the next grade, or first-class assistant, salary 
£420, is altogether uncertain. Without interest it may be a dozen 
years, as the few vacancies for fresh executive engineers (about four 
yearly, often less) are always wanted for Royal Engineers, who must 


ssed by Mr. Fairbairn, I could surely | 


for himself of the correctuess of my various conclusions—and after 
examining all the printed accounts that I could find of previous ex- 
periments, I came to the following conclusion, which has given such 
mortal offence to Mr. Unwin, viz., 4th. The contraction of area at 
fracture, previously overlooked, forms an essential element in 
estimating the quality of specimens. He first finds fault with me for 
maintaining that I was the first to call attention to an element 
which 1 have proved by the facts produced by me to be an essential 
one, and then he says it is not an essential clement. Why ? 
Because, says Mr. Unwin, ‘it would be strange that these and other 
experimenters had not taken more uote of it.” A sage conclusion, 
doubtle: Ile admits * with the same material and similar bars it 
is very variable, in fact it is much the most variable element in 
Mr. Kirkaldy’s tables.” Is it any the less interesting, or less 
important, or less worthy of record, on that account ? 

In Mr. Unwin’s first letter he states, “In the two or three 
instances I have tried the ratio is constant, but varies from that 
given by Poisson’s formula—a discrepancy which arises from the 
fact that Mr. Kirkaldy records a mean ultimate elongation and a 
maximum reduction of area of each bar.” 1 challenge “ the fact,” 
and produce a portion of one of my tables to show what I do record. 

Whilst | have been careful to record the contraction of area at 
fracture my tables furnish abundant evidence that I have been no 
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be pushed on quickly, or for military men who have “ friends at 
court.” 

Moreover an examination in Hindustani has to be passed before 
you can obtain executive rank. This examination comprises the 
Naskhi and ‘l’alik characters of Persian, and the Devanagari, or 
Ilindu, to be read, written, and translated. You have to get up the 


written in a different dialect from that spoken in everyday life. 
The preparation for this examination requires six months’ steady 
hard work, giving up your whole time to it. Considering that an 
assistant-engineer is commonly at work, in the saddle or in office, 
from 4 a.m. to 6 or 8 p.m. and frequently all Sunday as well, you may 
imagine what chance there is of his passing this examination. In 
fact, many never do pass it, and stick fast all their lives in conse- 
quence. As to the higher grades, there is still less chance of rising. 
There ave hard-working able civilians who have been in the depart- 
ment ten or twelve years, and have been commended by the Govern- 
ment, and so forth, who are still only fourth-class executives, while 
there are Royal Engineers who have only been five or six years in 
the department, and are now at the top of the tree—first-class 
executives and superintending engineers, though their ignorance 
4f civil engineering would hardly be believed at home. 

So much for pay and promotion. Leave and pension are equally 
a delusion and a snare. The ruleis, that you may have one month’s 
leave in the year if it causes no expense or inconvenience to 
Government, in other words, if you are perfectly useless. You can, 
therefore, only get leave by favour of a good-natured friend, who 
will do your work as well as his own, and such chances are rare. 

For long leave you getno pay until youreturn,and must, therefore, 
have saved enough out of your pay (which is barely enough to live 
upon) to defray your passage to England and back, and your 
expenses while there. Also, by a rule recently issued, you must 
“ give security for all your unpassed accounts” before taking leave. 
Now the unpassed accounts of any assistant-engineer will frequently 
be as much as £2,000, those of an executive engineer perhaps 
£10,000. ‘This rule, therefore, practically stops leave out of India 
altogether, 

As to pension, you are entitled to no pension under any cireum- 
stances as a matter of right! All depends upon the favour or spite 
of your chief engineer. You cannot get any pension at all befcre 
twenty-five years. If you become blind from levelling in an intense 
glare, or lose an arm ora leg in blasting operations, before you have 
completed twenty-five years’ service, the paternal Government turns 
you adrift, penniless, with their “blessing.” After twenty-five 
years’ service you must get a medical board to report you as utterly 
worn out in body and mind, and unfit for further service, which 
indeed you may safely expect to be, and then, if you have been 
sufliciently humble, and have taken your kicks and halfpence with 
due submission, Government may be graciously pleased or not to 
give you a pension. 

If you are not worn out after twenty-five years’ service you must 
serve thirty-five, but in point of fact there is not a single officer in 
the service who has served, as an officer, even twenty-five years. 
No man can stand the tremendous hard work and exposure to a 
deadly climate for anything like that time, andthe promise of a 
possible pension is a mere farce. 

Now that all these little particulars are becoming known we 
bitterly repent having put ourselves in the power of the Govern- 
ment. We cannot escape ourselves, but we can at least warn others 
against being equally deluded. 

lf any one is taken with the idea of £300 a year, be ‘it known 
that any one of uS would gladly exchange that salary for £100 a 
year in England. The enormous expense of living, the deadly 
climate, the separation from all friends and associations at home, 
makes one pound in England quite equivalent to three iv India. 
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leading Calcutta paper, the Friend of India, in corroboration of my 
statements, and trust that you will insert this communication, or the 
substance of it, as an antidote to Sir C. Wood's seductive invitations 
to “ Ten Years’ Penal Servitude in India.” 
One or THE Duren. 
Crvi, Exeingers in tue D. P. W. 

Sin,— The suggestion of “Archimedes” in your issue of 

September 18th, to confine the military engineers to military 





Bagh-o-Bahar, and Baital Vachisi—two long collections of stories | 


applied load at all.” Pray, who said it was? Mr. Unwin insinu- 
ates that my experiments on suddenly applied strains were performed 
in that fashion. It is certainly the first time I was aware of that 
Jact; and of course Mr. Unwin would not have stated it if it were 
not a fact, as he is so free of “ carelessness of reading,” and so free of 
“recklessness of assertion.” Yourself and readers will excuse me, 
however, in describing the operation, as given at page 82 of my book : 
“The same testing apparatus was employed, but the trigger repre- 
sented in Plate XVI. was substituted for the rope sling r, Fig. i, 
Plate I. The steelyard was raised to the required position as before, 
by means of a crane, from the chain-hook of which hung the trigger, 
but instead of lowering the crane-chain, after fixing the specimen 
in the machine, it was kept stationary. When the required number 
of weights were attached to the end of the steelyard, the screw J, 
Plate L, was turned round so as to bring a slight strain on the 
specimen, and then, by a sudden pull of the rope from the trigger, 
the steelyard was disengaged, and consequently the whole weight 
instantaneously transferred, without jerk, from the crane-chain to 
the specimen.” 

I beg to remind Mr. Unwin that my inquiry was an experimental 
one, and net atheoretical inquiry, and therefore I had nothing what- 
ever to do with what was “ predicted by writers.” 


Glasgow, 10th February, 1863. Daviv Kirka.py. 


works, and to place all civil works under civil engineers, 
must commend itself to every one with a grain of common 
sense. Whatever may have been the case formerly, there can 
be uo possible reason for continuing to entrust purely civil works, 
like roads and canals, to military men, who, however adimir- 
able in their own line, know no more of civil engineering than a 
year’s cramming of “Weale’s Series” at Roorkee—often not even 
that—can give them. Dut there are two great difficulties in the way, 
first, the Royal—late Bengal—Engineers dislike the drudgery of 


| cantonment work, and as they have the entire control of the depart- 





ment, they naturally select the pleasant berths for their own corps, 
and put the young civil engineers into the less desirable ones. So 
long as every officer at the head of the Gepartment is a Royal Engi- 
neer, they are not likely to give up the roads and canals to inter- 
lopers. Secondly, unless Government alter their terms very much, 
the supply of civil engineer competitioners is likely soon to cease 
entirely, or to furnish a very inferior class of men—* bad bargains,” 
who will make the department a dernier ressort. 

In 1859-60-61 some thirty young engineers have come out, most 
of whom seem to be considered able and useful officers. But they 
were induced to compete by representations and promises which, 
they complain, have been by no means fulfilled. They were led to 
expect executive rank in a year or two, when sufliciently acquainted 
with the language and peculiarities of Indian work. They find 
now that promotion is very slow, and that since the late revision of 
establishments it is likely to be ten or twelve years before they 
attain a salary of Rs.500 a month. 

Meantime they see inferior men on the railways coming 
out on Ks.400 a month, and if they have any ability and energy, 
rapidly rising to Rs.600 and Rs.800, with far more liberal rules 
as to pay, pension, leave, &c. Every one of them is consequently 
discontented and disgusted, and complain in no measured terms 
of the bad faith the Government has kept with them. It is 


; notorious that the young men who came out in 1859 as overseers 


had been so grossly and cruelly deceived as to the nature of their 
appointments, that Government were obliged out of very shame, to 
raise them all to the engineer establishment, é.e., from a non-com- 
misioned to a commissioned grade. No such compensation has 
been made to the engineer probationers who have been quite as 
much takenin. It is stated that two of them have renounced their 
covenants, which provided that after a year’s probation they should 
be posted to whatever rank Government might consider them fitted 
for. ‘These two officers were ofticially acknowledged to be entitled 
to a higher grade under their covenants, but it was refused to them 
on the ground of reduction of establishment—a clear breach of con- 
tract, if true. Now that all this is getting known at home, the effects 
will be seen in a rapid falling off in the candidates for the department. 
When it is understood that a Government appointment is worth less 
than half one upon a railway, all the best men who wish to go to 
India will choose the railways. Government must pay the market 
price if they want a good article. 

My letter has extended to too great a length, but I trust you will 
find room for it, because the only hope of reform in the D. 2. W. is 
to take all the civil works away from the present managers and give 
them to properly qualified civil engineers. This was Lord Stanley's 
ultimate object, no doubt, in sending out civil engineers. Itisa 
pity his aims should be defeated by conduct which in any but @ 
Government would be considered very shabby indeed. 
eA Civ ENGINEER. 











ENGINEERS’ TOOLS. 
Str,—As one who has had more than twenty years’ experience 


| among tools and machinery for engineering, I can endorse Mr. 


beg to inclose a copy of a letter which has appeared in the | 
| away in one place by short lengths. 


| allowed to drag on the work. 


Collier’s opinion with respect to the screw in planing machines. 
There is no question but the screw machine, when worked for a 
short time, becomes, like the slide lathe on a like principle, worn 
And here let me remark the 
objection is greater in the latter than in the planing machine, so far 
as regards the accuracy in screw cutting, which said screw ought 
never to be used only when required for cutting a screw. 

You stated in a previous number that the tool should not be 
No more it should, but it is a fact 
that it is so, even with some of Mr. Collier’s machines. I suppose 
he, like most tool makers, maintains certain conventional ideas in 


Fes. 13, 1863. 


THE ENGINEER. 











the matter of tool making which all tool makers would do well to 
discard. 

With respect to Mr. Whitworth’s “Jim Crow” planing machine 
and “duplex lathe,” they are, like a certain “ double grindstone,” 
made, bought, and sold, but seldom used. This is sufficient to show 
that they are held in very light estimation by engineers generally— 
not only by those who use them, but those who buy them--for we 
should suppose for their own interest they would see to their being 
worked if the peculiarities in question really were of any use. 

South Lambeth, Feb. 9th, 1863. 8. W. 





Sir,—I must take leave fo differ from Messrs. Collier and Co. with 
regard to the relative merits of the rack and the screw for driving 
planing machine tables, and can by no means see why the latter 
presents any insuperable objection, or rather, I should say, any 
objection equal in importance to those presented by the rack in the 
case of long machines. have known the screw applied and 
working for many years in the most satisfactory manner, to 
machines 40ft. long, and can see no reason to prevent its application 
to machines of even g1 r length. 

Messrs. Collier and Co. say that the fact that the reversing tool of 
Messrs. Whitworth and Co. may be fastened, when required, to 
plane in one direction only does not make the machine less objec- 
tionable, as it must be arranged to work the same speed both ways, 
and thus occasion a great loss of time; and when planing over a 
flat surface with the tool reversing, and having to cut on each side 
of it alternately, necessitates its being ground perfectly flat, and thus 
impairs its cutting qualities. They » “that more than 
double the cut can be taken by a good machine arranged to cut one 
way only than by the reversing tool both ways.” 

With regard to the first objection, I think it need only be borne in 
mind that the cases in which reversing cannot be used are clearly 
the exceptions, and so greatly do the cases in which it can be advan- 
tageously employed preponderate over the others, as to leave the 
balance very greatly in its favour, even after deducting the loss of time 
sometimes arising from the slowness of the return movement of the 
table. As to the second objection, referring to the inferior cutting 
powers of tools ground for reversing, I can only say that I see no 
difficulty in grinding them so as to cut perfectly, freely, and well in 
both directions, and that the flat surface referred to as objectionable 
is by no meausa necessary accompaniment to reversing. We now 
come to the question of the relative amount of cut that can be taken 
by the two classes of machines. Here I think that Messrs. Collier 
and Co. have omitted one important point, and that they ought to 
have compared the relative amount of surface capable of being 
planed by an equal expenditure of power with the two classes of 
machines. I am fully aware that machines may be, and are, made 
to rip off a large amount of metal atone cut; but (putting aside the 
question as to whether castings or forgings ought, under ordinary 
circumstances, to require such cuts to be taken) the point is, do we 
not in these cases pay too dear for our whistle, and would 
it not be in every way more advisable to effect the same object by 
taking a greater number of lighter cuts? I think it would; and I 
also think that the reversing tool, as now made by Messrs. Whit- 
worth and Co., is, as I before said, fully equal to any work that a 
planing machine ought to be called upon to perform. In saying 
this, I do not deny that there are special cases in which greater 
strength might be required in cutting from the slide; but these can 
easily be met, and do not affect the general principle. 

There is one other remark I desire to make, and which has refer- 
ence to the position held by Mr. Whitworth in the march 

improvement of engineers’ tools, and perhaps I may add, of 
machinery generally, and I make it with the firm conviction that 
its truth is incontrovertable. It is this, that not only has that 
gentleman inaugurated a system, and a manner of doing work, 
far in advance of that which he found to be in use, but he has 
led, and in my opinion continues to lead, the way in an entirely 
new style of design as far superior to that which existed when 
he entered the field as the work turned out by him was sounder 
in quality than that which had gone before. At all events it is 
strange that a firm “ whose tools are not liked,” should be turning 
them out at the rate of, probably, fifty tons per week, and that 
the duplex lathe to which you object should be one of the 
machines most in demand.—I am, Sir, yours obediently, 

Francis Wise. 











PATENT MONOPOLY, 

Sir,—The circumstances arising out of a recent action brought by 

patentee lagainst the Crown, for alleged infringement of patent 
rights in respect to certain improvements in iron shipbuilding, has 
called forth a leading article in the Times on patent right monopoly. 
The writer argues, or, more properly, declaims, against this kind of 
monopoly, considering patents as rather interfering with than pro- 
moting the industry of the country. It is certainly admitted that 
inventions of considerable importance should be rewarded ; but 
rather by the Government than the public. 

The several statements in respect to this subject I beg to con- 
sider separately, as stated in the article in question. 

It commences by observing:— The great discoveries we should 
still be content to see protected as a property ;” and, in contrast to 
these, alludes to “the little tricks and contrivances which, when 
they acquired the character of a property, become insufferably vexa- 
tious "—to some party or parties not named. : 

With regard to the “ great discoveries,” it is admitted that “ If 
a man will give us a new motive power, and enable us to drive our 
ships against wind and tide, without encumbering them with iron- 
work and fuel ; or if from some cheap and plentiful material another 
man will manufacture for us some new metal which shall have the 
ductility and endurance of gold, and tenacity of copper, and the 
hardness of iron”—What then? Why, says this liberal critic, 
“ We are quite willing that such public benefactors should have a 
mouopoly of their inventions, until they become richer than the 
princes of the earth.” 

On the other hand, with regard to “ the little tricks and con- 
trivances” of those inventors ranked second in this category, it 
is remarked, “ But if a man merely applies some common ‘rule of 
mechanics to some use to which it does not happen to have been 
applied before ; if he merely works out a problem which would be 
obvious to anyone if the result to be sought fer were once demanded, 
then such a man claiming a property in what he has done, so as 
to prevent others from doing what their common sense [?| would 
have prompted, is but au impcdiment and a nuisance.” But how, we 
are not informed. 

The article then 


































proceeds class Archimedes, 


to 






Newton, as reat inventors,” a class which has never been “ in- 
duced to make discoveries by reason of their hope of patents.” But 
still keeping in mind the second class, with their * little tricks and 





contrivances,” it “Whereas there are at this 
several thousand ‘inventors,’ who, pretending to have found out a 
new cut for a flannel jacket, or a cotton shirt, or a new way of 
whipping eggs, or putting coals on a fire, or making a cab open 
behind or an omnibus before, or milking a cow, or sweeping a street, 
or cutting a turnip, infest every step with their pernicious preten- 
sions to warn everybody from ever [?| doing what these ‘ inven- 
tors’ have never once done.” [?] 

The article professes that the case just decided in favour of the 
Crown, which terminated on the 6th inst. in the Queen's Bench, 
“has revived the feelings very prevalent a short time since as to 
the inconveniences of this system of squatting [?] upon the open 
heath, where all men ought to be able to range free.” 

After fully stating the case thus tried, it is observed : “ Our object 

pointing attention to this case is to mark it as a new instance of 
the mischievous tendencies of the present system of patents and 
registered inventions. We believe the public mind has been long 


asserts, moment 


made up on this subject [?], and the matter is, therefore, ripe for 
legislation.” 

The Times’ view of the subject is very decisive :—“ Our opinion is 
that the best course would be to sweep away the whole system 
altogether, and to reward really great inventions, which have not 











} tious monopolies which render every novelty in design < 


proved remunerative to their inventors, by a vote of public money.” 
Or, at all events, “let us at least get rid of all those petty and 
vexatious monopolies which render every novelty [?]| in design or 
manufacture unsafe, if not impossible, and every step out of the beaten 
track a danger.” While hoping to see the country delivered “ from 
this nuisance of petty inventors,” it is asserted “If these gentlemen 
(the petty inventors) had their own way, we should not be allowed 
to eat, drink, or sleep, except by paying them for permission to use 
their patents ;”—a sentence difficult to understand, as inventors can 
patent what they please. Anything more illogical than the state- 
ments here made can scarcely be imagined, and coming from such 
an organ of public opinion as the Times seems almost incredible. 

The first occurring remark alludes to “ great discoveries,” but 
which must be taken to mean great inventors, who, according to the 
opinion advanced, must be alchemists, or something more, in dealing 
with metals and the propulsion of vessels; such men alone are con- 
sidered as being entitled to benefit from patent monopoly. But, in 
the event of the proposition “to sweep away the whole system ” of 
patents, then it is generously suggested to “reward really, great 
inventions, which have not proved remunerative to their inventors, 
by a vote of public money.” It is argued, 1. That great inventors, 
like Newton, never expected patents; 2. That great inventors 
deserve patents ; and 3. hat, failing to have patents for inventions 
generally, then great inventors would deserve Government aid; 
provided always, that a grateful public, thus rid of this patent “ nui- 
sance,” did not sufficiently remunerate the “ great inventor” by 
their patronage of his invention. The possibility of such a contin- 
gency is by no means disputed; its admission only shows the weak- 
ness of the case. 


If patents were granted only to the true and first inventors—only 
after due examination and full investigation—then a patent would 
really be a right, a property; and not, as at present, an absolute 
mockery. Easy terms of protection might be granted for a suitable 
period or periods meanwhile, and at a final greater expense after- 
wards than at present, if needful to cover the inquiry; but once 
granted the patentee should be to all intents and purposes the right- 
ful owner of the title he claims, unless in case of fraud, which the 
same tribunal should have power to rectify. 

Much may be truly said against patents for silly, foolish things, 
thus protected: but to distinguish between great inventions and little 
inventions—which shall or which shall not be patented—is pre- 
posterous. A valuable patent may relate to a very small matter; 
and some very magnificent affair may nevertheless not be worth 
patenting. So far the Times is entirely and seriously in error. 

It is assumed in the article quoted that inventions would be as rife 
as ever, even though there should be no patents. Little more than 
ten years ago it was not unusual to see in the scientific journals such 
a notice as “No patents this week.” From that time forward 
patents have averaged ten a day, or sixty for the wee k. Will it be 
wetended that it would be well to “sweep away” this vast tide of 
inventive ingenuity merely because it does not run mountains high, 
comes in in ripples, and brings some scum along with it? Why 
denounce patents in the very face of such statistics, saying “there 
are at this moment several thousand ‘inventors,’ pretending to have 
found out,” &e. 

It is remarkable how very little encouragement does yet serve to 


encourage inventors. They are a sanguine race. They are the 


; poets of machinery, the romaucers in mechanics, the castle builders 


The Times surely cannot mean to assert that great inventors | 


never take patents—such men as the Marquis of Worcester, | : 


Watt, Arkwright, and others—and it can scarcely assume that it 
would be prudent for great inventors to look rather to the public 


in architecture. Their history is in the “ Arabian Nights.” They 
re the most idly industrious race on earth, the worst paid, and best 
yused of the human family. ‘To be an inventor is next to being 





al 


| an outcast; to scheme and neglect the shop is the fate of too many. 


purse for reward of their ingenuity than to the community they | 


immediately benefit. 
But the writer's main business is with the “ petty inventors ;” the 


“great inventors,” he evidently conceives, will take care of them- | 


selves—it has always been so. It is “the little tricks and contriv- 
ances” he wishes to abolish: he is for Patagonian Patents, and not 
Pigmy Patents. The scheme is itself a grand invention ; it is no 
other than a method to erect scaffolds of the finest, largest, tallest 
timbers—buildings of the massiest stonework—perfect pyramids ! 
No more paltry sticks and spars—no more bricks, tiles, and such 
like little nuisances. The sea is to be hereafter full of whales, and 
giants shall walk the earth! 

The inventor who merely applies “ some common rule of me- 
chanics,” or who “ merely werks out a problem” apparently obvious, 
that is with the proviso, * if the result sought for be demanded,” is 
severely denounced. But mechanical invention is devoid of some 
‘common rule;” and why is it, therefore, to be despised, as the 
production of a mere “ petty inventor?” 
should like to know, are due to a demand for them ? 
culturist ever asked the “ petty inventor,” or any other inventor, 
whether he could improve his ploughs or other implements ? Hardly 
one invention in a thousand is due to a direct demand to sulve any 
“ problem” whatever, made by any second party. Yet we are now 
told that such inventions occur in patents to the prevention of 
‘“‘others from doing what their common sense would have 
prompted.” Such a statement is simply ridiculous, applied as an 
argument against patents; and, moreover, is not true, as a matter of 
fact, between inventors and consumers, It is necessarily unsup- 
ported, because it is false as affecting the great body benefitted by 
the introduction of patented inventions, who have the option of 
using or not using them, and who are seldom themselves inventors 
of the machines they employ. 

By afterwards confounding, in the same enumeration of assumed 
inventions and designs, the two very distinct classes of monopolies, 
namely, patented inventions and registered designs, some confusion 
is created in the mind of the reader, If a patent is of any good 
whatever, itis as good for a small as fora great matter. It is admitted 


that great inventions deserve patents; while all others are de- 
nounced as “ little tricks and contrivances”-—such as machines for 


“ sweeping a street, or cutting a turnip,” of which the critic says they 
“infest every step with their pernicious pretensions.” Again, we 
are without any clue to any evidence whatever, and again we must 
declare such a censure most groundless. The “ pernicious” part is 
pointed out as being “to warn everybody from ever doing what 
these ‘inventors’ have never done.” One would suppose that 
patents were granted for ever, even beyond a lease of 999 years, 
instead of only for three, four, and seven years, or in all, it duly 
paid for, fourteen years. But it must not be overlooked that a sur- 
prising number of patents enjoy a very short-lived monopoly, 
many expiring in four months, many in six months, and a very 
large number in three years. 

But it must, indeed, be very “ pernicious” to consumers, whether 
manufacturers or the public at large, to be withheld from ever doing 
what these “inventors have never once done!” Certainly this is 
a problem; and yet one would suppose it to mean, for example, 
“ that the patentee of a turnip-cutting machine, having patented an 
invention for that purpose, supposing it is found unserviceable, he 
is nevertheless, through his patent, empowered to warn everybody 
from ever doing what he has not done. But in what way the 
public suffer, by the folly and expense incurred by such a simple 
invention, it is difficult to understand; we are, therefore, justified in 
saying that this is as ridiculousas the former statement, 

What the same article states in regard to patentees, as a class, 
“ squatting upon the open heath,” may apply as between patentees, 
but is quite irreconcileable, considered in respect to manufacturers 
and the general public. An intending patentee may thus find his 
place preoccupied. The public, certainly, cannot be said to experience 
any “inconveniences” from such a circumstance. 

The Times imagines the case tried during five days in the Queen’s 
Bench as “a new instance of the mischievous tendencies of the pre- 
sent system of patents and registered inventions.” The complaint 
here made, instead of being directed against patents and against 
registrations, should be confined to the law governing such matters. 

A patent granted for an invention is very different to a patent 
granted toa peer. It would be a new feature, indeed, if peers were 
as uncertain in regard to their titles as patentees in regard to their 
patent claims for inventions—-if not considered valid in the first, as 
happens in the latter case, until they had sustained an expensive 
Chaucery suit. A man has only to take out a patept for an inven- 
tion to get into “hot water.” There is “nothing new under the 
sun,” especially in patents. Inventors are universally pilferers of 
other men’s ideas, and their patents a pest anda nuisance! If literary 
property were to be protected like inventions, what newspaper could 
print a leading article without some careworn author pouncing ou 
the luckless proprietor ? 

The Times deliberately declares against “all those petty and vexa- 
r manu- 
beaten 








facture unsafe, if not impossible, and every step out of the 
track a danger.” 

With these, and like bold assertions, it would be easy to prove 
that no authors producing Jess than a folio or quarto, or an equiva- 
lent in octavos, should have copyright in his works; single octavos, 
and above all pamphlets and tracts, must “ render every novelty ” in 
literature “ unsafe, if not impossible.” 

The grand mistake committed in the Times’ article, arises from 
objecting rather to patents than to the loose mode of granting them. 
One-tenth of the patents granted by the Crown are of no legal value 
whatever; nay, it would not be too much to say that a larger 
number would be found on examination incapable of sustaining an 
action at law. <A patent once granted ought to be a valid docu- 
ment, it ought to be something more than wax and parchment— 
something better than a mere licence to go to law. If patents are 
vexatious to a small minority of the public, they are doubly 
vexatious to a large majority of patentees. Not one patentee in a 
thousand becomes rich; not one in five hundred makes a handsome 
living, and not one in a hundred but loses money, and the sad re- 
mainder sit down in either disappointment or despair. 


And what inventions, we | 
What agri- | 








Their lives afford them some pleasures, but more pains, cares, and 
anxieties. They are incurable, yet often from their maladies arise 
the welfare of nations. Schemers find their shame only in ill sue- 
cess—their honour in success; yet to the failures of one generation 
are often due the successes of a succeeding generation. 

The angry tone of the Times’ article reads very much like the lan- 
guage of a disappointed speculator in patent inventions, who, 
having bought up a few hundreds, had suddenly discovered their 
bladdery constitution, and forthwith writes a leader against the 
entire patent system ; seeing no remedy other than either to sweep 
them all away, or to grant none to any but “ great inventors "—men 
ranking with Archimedes, Galileo, or Newton! Anything more 
illogical and splenetic than the long tirade of abuse directed against 
mivor inventors it is difficult to conceive. Their “ little tricks and 
contrivances,” as they are liberally styled, are supposed to relate to 
matters which anybody might invent; that is, if any one “ de- 
manded” such matters. Here the public are put in the place of the 
inventors. It is the public who have asked some simple obvious 
article, and then some artisan, on making it, is assumed to 
become the patentee. Not one patent in a thousand results from 
this inverse course. And it is long, indeed, before a patent spoon or 
corkscrew, or like simple article, supersedes the customary spoons 
and corkscrews. But the Times, in a splenetic mood, has deter- 
mined on possessing the best and newest fashion, only it must not 
be patented. Is the Times arguing to bencfit the public, or to benefit 
inventors? Because, if to benetit the public, it would have been 
well if the splenetic critic had pointed out the advantage to be 
gained; for it is generally understood that the patent article is 
better and cheaper than the ordinary article it proposes to super- 
sede. Therefore, it is not very clear on what ground the Times * be- 
lieves the public mind has been long made up on thissubject”—that is, 
“ the mischievous tendencies of the present system of patents.” The 
only explanation vouchsafed in regard to the so-called “nuisance” 
is the fear that “ we should not be allowed to eat, drink, or sleep, 
except by paying them for permission to use their patents.” But 
this relates not to the public at large, but to the manufacturers of 
Sheflield wares and Birmingham wares. No one in purchasing a 
patent knife, or claret jug, or coffee-pot, or spring bed, is in the 
least inconvenienced by the fact of their being patented. 

But it is hopeless to deal with an article written in such an 
incoherent and thoroughly inconsistent strain; and the “ public 
must have learnt, for the first time, that they are suffering some 
terrible concealed calamity, through the dangerous machinations of 
large and small inventions, aided by that newly discovered 
“ nuisance,” Patent Monopoly. i. D. 

London, 9th February, 1863. 














WOOD-WORKING MACHINERY. 

Sin,—Your correspondent, Mr. Worssam, in his notice of your 
able article on “ Wood-working Machinery,” produces a slight erro: 
or two, I think, in his conclusions relative thereto, i¢., when he 
blames the prejudice of our workmen for such machines not 
being more generally used. ‘This certainly might have been the 
case about twenty years ago, but, owing to the great spread of intel 
igence among our workmen, | believe it would be hard to find such 
a now. Does it not rest entirely with the makers of such 
machines? They are too costly, iu the first instance, for cabinet- 
makers and joiners, with small capital to use—however anxious they 
may be to cheapen their productions. It may be true, he said, that 
American machines may be had for one half the cost; and, there- 
fore, the above objection does uot hold good. ut with due respect 
to Mr. Worssam’s opinion, I think the preference would, in all cases, 
be given to machines made in this country, if made at the same 
cost; and because they cannot have this they do without them. 
There may be, and are, many little points in the American machine 
not to the mind of an English machine maker; but one thing must 
be said, they generally answer the purpose, and well too. The frame 
may be made of wood and void of elegance, and the general arran 
ments not the best ; yet, after the many examples of work produced, 
we must yield to them being far ahead of us every way in the 
application. Judging from what was shown in the late Exhibition 
of English make, | would venture to say they were much too com- 
plicated, and quite overdone as to needless polish and finish, to suit 
the pockets of those who must, eventually, be the large introducers 
Let the English wood-working machine makers produce a machine 
for any purpose connected with shipbuilding, cabinet or joiner work, 
cheap, simple, and substantial, to do its work well, and the great 
mass of workmen will hail it asa boon, The various parts of such 
machines should be made to templates or gauges, so that wear, Xc., 
might easily be remedied. Some years ago an attempt was made to 
introduce machinery for making casks in all stages, but 1 believe its 
complication and first. cost was fatal to it; but I never heard the 
workmen were against its use, but the contrary. | remember having 
seen a specimen cask made by the machine, and it was not inferior 
to those made by hand. Had any enterprising manufacturer taken 
the machine in hand, carefully weeding out the superfluous mecha- 
nism, avoiding all expensive finish, there could be no obstacle to 
its being largely employed. As an indication of the feeling of our 
workmen in using self-acting machines for assisting or abridging 
manual labour, | may mention that, on speaking the other day with 
a clever blacksmith upon the use of a steam hammer, he at onco 
told me he-did not see how he could do without it now, for he 
never could get “strikers” to do what it did at one “beat.” The 
same remark was also made with reference to a Ryder's forging 
machine. ENGINEER. 

Rochdale, Feb. 8th, 1863. 





Se 














Travvic Returns.—The traflic receipts of railways in the United 
Kingdom amounted for the week ending the 31st of January, on 
10,588 miles, to £501,040, and for the corresponding week of last 
year, on 10,217 miles, to £471,230, showing an increase of 341 miles, 
and of £29,810 in the receipts. 

Rawway Binis.—Mr. Whalley has brought in a Bill for diminish- 
ing the expense of passing Bills relating to railways, and for afford- 
ing facilities in obtaining ample and trustworthy information in rela~ 
tion thereto. 
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Tue first part of this invention, by Charles Lungley, of Deptford, 
relates to a new mode of constructing and building floating docks 
and other floating bodies of either iron or wood, or partly of iron 
and partly of wood. 

The second part of the invention relates to a method of fitting the 
pumps or pumping apparatus in floating bodies. 

The first part of the invention consists in constructing and in 





fitted in the ordinary manner), and should the pumps foul at any 
time, the pump trunk being fitted with inlet and outlet sluice valves 


| or penstocks, which can be closed when required, the trunk may be 


cleared of water by the opposite pump or a small auxiliary pump on 


the same side, by which means the main pump can be readily 


| cles 


building the docks and other floating bodies in several distinct | 


parts or sections, which may be connected afloat, whereby only 
room enough on shore, or in another floating dock, is required for 
building one part ata time, which can then be launched or floated 
with safety in a complete state. Each part or section of the dock is 
composed of three parts in the shape of parallelopipedons, or in 
other convenient shapes, so as to form when combined a pontoon 
with side piers. Such pontoon or hollow dock bottom can be built 
and launched or floated before the hollow side piers are built, and 
such piers can then be built on the pontoon or hollow dock bottom 
without inconvenience, where required, even in a foreign country 
or distant place, as the pontocn can be made sea-worthy, and may 
be propelled by steam or sails to any place required, carrying the 
material or piers for building the side piers and other dock sections. 
When one or more such pontoons with side piers are completed they 
will form an efticient dock for building other sections upon without 
any other accommodation, such sections being undocked and placed 
on end of those on which they were built until enough parts are 
together to form the dock of the dimensions required. 

One advantage in repairing such dock is that any complete part 
can be docked by the other parts, and repaired in an efficient 
manner. 

Fig. 1 as a side elevation, and Fig. 2 is a vertical section, of a 
floating dock constructed according to the invention, with a “ first- 
rate ” supported therein. «, a, are the parts or sections composing 
the dock, one section being secured to the other by shackle bolts 
ring bolts, or bars, with chains or with nut and screw bolts passing 
through the flanges of angle irons on the ends of the longitudinal 
plating. The ends of the sections a, a, are recessed as shown at b, 
b, in the horizontal section, Fig. 3, and as described with reference 
to the securing of plates with flanges or angle iron in the specifi- 
cation of a patent granted to Mr. Lungley 23rd April, 1858, No. 903. 
In building the sections the lower portion c is made in one part, 





and of any approved form, as, for example, of those forms shown at | 


Figs. 2, 4, and 5, suflicient to afford a safe flotation. The side piers 
d, d, are then built up to any required height and secured to the 
lower portion. Fig. 6 shows in sectional perspective one section or 
portion of the pontoon built complete in one part. e, e, are water- 
tight decks for retaining water when required in the upper portion 
of the pontoon. Sections constructed according to the invention 


are applicable to the purpose of lifting sunken ships and other | 


bodies under water. 

The advantage arising from the invention in economy cf expense 
and time is that only so many parts of the dock need be used as may 
be required for the size or weight of the ship to be docked; and in 
some cases two or more small ships may be docked separately by 
using only as many parts for each as are required according to their 
size and weight. 

In repairing ships with a dock built in manner hereinbefore 
described, to facilitate the removal of a keel block or blocks, a great 
advantage may be obtained by the use of blocks on screw-jacks, 
folding wedges, or hydraulic rams, which can be fixed and worked on 
either side of the place required to be repaired, by which means the ship 
can still be supported by the section or part of the dock which is 
merely forced down by such means, the tie bars, chains, or other 
securities being allowed freedom or being disconnected for the pur- 
pose. Great economy in the time required for lifting a ship is 
obtained by means of the water-tight deck which is used in the side 
piers, whereby the pumps can be worked for raising part of the 
water within the dock some time before the dock or parts of the 
dock are lifted with the ship; the water so lifted can be run out of 
the dock when overything is ready, and the dock is required to lift 
the ship out of the water, during which time the pump or pumps 
can be efficiently at work to assist to complete the flotation required. 

Tn the second part of the invention, relating to the method of 
fitting the pumps or pumping apparatus in a floating body, the 
pumps are so placed within efficient water-tight trunks that at no 
time is the water lifted higher than is necessary (as it is with pumps 





ed or repaired in an eflicient manner. 

Fig. 7 is a horizontal section of a portion of one pontoon or 
section fitted with a pump trunk; fis the trunk, which is carried 
upwards to or near to the top of the pontoon, and is made water- 
tight; gis the well trunk; ordinary lift pumps are fitted in the 
trunk f, by preference below the light flotation line. Water is 
admitted to the well trunk g from the different sections of the pon- 
toon, by pipes, trunks, penstocks, or valves, as found most con- 
venient, and ihe water is raised by the pump, and discharged 
through the delivery valve A: to lift water into the upper water- 
tight compartment, the valve A is closed, and another valve i opened 
which admits the water thereto. ‘The water is discharged from this 
compartment by another valve k. 





WALL AND DODD'S TAPS. 

Tuts invention, by Joseph Wall and Thomas Dodd, of Liverpool, 
embraces improvements in taps or cocks, which are mainly applicable 
for controlling the flow or passage of fluids for flushing water- 
closets. 

No. 1 is an equilibrium tap designed for use with a pressure 
cistern and pressure seat. This tap may have any external form, 
but it must be provided with four openings: one for connection to 
the water supply, another for the outlet of the water from the tap to 
the pressure cistern, and from the said pressure cistern back to the 
third way, which is connected to a pipe leading to the basin to be 


Fic.4. 
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flushed, and the fourth for the valve spindle, which may be made 
tight by a stuffing gland or other arrangement. The spindle is 
coupled to the pressure seat direct, or is disposed so as to be acted 
on by the pressure seat, or,by levers; and on that end of it which is 
inside the tap is a plain valve, which is capable of being moved to 
and kept on one or other of two seatings, between which it works. 
; When the closet is out of use the valve shuts off the supply by 
closing against one seating, but as soon as the pressure seat is de- 
pressed the valve is moved to close on the other seating, and the 
water is allowed to flow through into the cistern, and compress the 
air. As soon as the pressure is removed, however, the valve returns 
and closes the supply ; and the water in the cistern, by the force of 
the compressed air, and in many cases by its own gravity, flows 
back into and through the tap hereinbefore named to the closet 
basin. 

No. 3 is a ball tap or cock for cisterns, especially suitable where 
the water supply is high pressure, for, unlike other taps, the valve 
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closes with the flow or current of the water. Like most others for 
the same purpose, it can most conveniently be fitted in a horizontal 
position. The body is made in two main parts, the one for connec- 
tion to the supply pipe, and the other with the outlet valve seating 
and valve spindle, which latter is coupled to the float in any usual 
way. The valve seating consists of a shoulder projecting inwards 
from and for a short distance longitudinal with the body of the tap. 
The valve spindle is carried through this opening, and the valve, 
which should be cylindrical, is secured on its extreme end. Encom- 
passing the valve, and secured water-tight to the longitudinal part 
of the seating, is a thimble or cap to prevent direct through flow of 
the flushing fluid, and in the side of this thimble or cap, or in both, 
are small openings for the passage of the flushing fluid. Thus, when 
the float falls the valve is pushed backwards from its seating, and 
the fluid is allowed to pass ; but as svon as the float rises this valve 
regains its seating, where its periphery is opposite to the water- 
supply openings. 

Fig. 1 showsa vertical section of No.1 equilibrium tap, with 
lever and balance weight; Fig. 2 is a side elevation of the same tap, 
with a pressure cistern communicating therewith ; Fig. 3 is a longi- 
tudinal elevation of No. 3 ball tap or cock, and Fig. 4 is a longi- 
tudinal section of the same. 

In Figs. 1 and 2, a represents the inlet or water-supply entrance ; 
b, the outlet connected to the pipe c, at the end of which is the air- 
tight pressure cistern d; e, the outflow passage to the basin ; /, the 
valve spindle packed or made tight by the stuffing gland h ; i, the 
valve, the upper and lower bearing surfaces of which it is prefered 
to cover with leather, as shown, and marked respectively i! and 7? ; 
Jj, the seating for the upper surface of the valve; &, the seating for 
the lower surface or bearing; /, a bracket fastened to or cast with 
the tap for supporting a joint m, or other arrangement to act as the 
fulcrum of the lever n, on or towards the one end of which is placed 
the stud 0, and at or towards the other end the balance weight p, 
which latter may be moved nearer to or further from the fulerum m 
as required. 

The mode of action of; the tap, to be used with a movable, say, 
hinged pressure seat, is as follows :—The seat when depressed acts 
on the stud, and raises the long end of the lever xn; as the lever x 
is carried through, or otherwise attached to the spindle 7; the valve 





i is raised into the position shown in Fig. 1, and the supply of water 
is allowed to pass through or by the fluted spaces qg in the valve guide 
r into the cistern. When the pressure on the seat is removed, the 
balance weight causes the valve to close against the lower seating /, 
and allows the water in the cistern to pass through over the upper 
surface i! of the valve, by way of the outflowing passage e, to the 
basin to be flushed. 

In Figs. 3 and 4, a represents the main part of the body of the tap, 
to be connected by soldering or otherwise to the water-supply pipe; 
b, the other main part of the body of such tap, which is here 
shown coupled by a female screw on the part marked a, and a male 
screw on that marked b; c, the outflow orifice; d, the ball or float 
secured on a lever e, working on a joint 7, and coupled to a soled 
plunger-like guide g on the end of the valve spindle 4; near the 
other end of the said spindle is the circular, or it may be cylindrical 
or other shaped valve ¢ and piston j, both of which latter fit 
tightly into the thimble orcap %, through the periphery of which 
are a number of small apertures / to permit the passage of the water; 
this thimble or cap is coupled to the part 5 by a screw joint. m, a 
small valve to allow the valve and piston to work freely backwards 
from and forwards towards the valve seating x. The valve, piston,and 
spindle may be connected to the float and its lever in various ways, 
as at present practised. This tap or cock may be used in various 
positions, and may be operated by means other than a ball or float. 
The action of this ball tap or cock is as follows:—When the cistern 
is filled with water the ball will float on the top of the same, and 
cause the movable parts of the tap to take the position shown, 
where the periphery of the valve i will be opposite to or in front of 
the apertures 7; but when the water level falls by the abstraction of 
water for flushing the closet, then the float falls and pushes the 
spindle and valve back, and allows the water to flow through the 
apertures / and orifice c into the cistern until the desired water level 
has been attained. 

——— SSS 

A portion of the woodwork of the despatch vessel Caradoc has 

| been burnt by the overheating of the superheater. 
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TO CORRESPONDENTS. 

Notice.—A SprEcIAL EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

W. T.(Engineers’ Tools).—Next week. 

J. L. (Preston).— We do not know Mr. Cardiell’s address. 

290.— We will endeavour to obtain the information you require. 

F. W. P.—We know nothing of the Atmospheric Gas Company. 

C. U.—Bither advertise for one or design one, and have ut made. 

D. 8. McL.—Much too general, and we think you are wide of the facts. 

D. T. D.— We know of no such work, but it may be as well to inquire at your 
bookseller’s. 

Over Darwin.—/f you can prove that the royalty has been once paid, you 
cannot he made to pay it again. 

F. G.— We cannot inform you unless you can find the Company's advertise- 
ment in our advertising columns. 

Evupuone.— Perhaps J. B. will inform you to what note ona pianoforte the 
number of vibrations mentioned will correspond. 

B. R. M.—We would recommend you to propose your theory to the editor of 
“The Electrician,” published at 32, Paternoster-row. 

A SuBscriser.— Messrs. D. Napier and Son, of York-road, Lambeth, ave 
the makers of the machine for perforating postage stamps. 

Youne Vuucan.—We saw the Swedish nail-moking machine, but we did not 
learn its price, and cannot say if it be made in England. 

BoweR MaKker.— We should not like to put more than 40 lb, steam on an 
unstayed boiler tube 22 ft. long, 3ft. 2in. in diameter, and 7-16 inch thick. 
Wou.p-bE ENGINEER.— You ave not too old if you really intend to devote 
yourself to the profession. You cannot do better than enter the office of an 

enginec’. 

A Supsceriper (Sheffield).—Use tiro short boilirs rather than « single long 
one. We confess ourselves unable to proportion boilers upon any rule of 
nominal horse power. Tell us what actual power you propose to obtain, 
and how you mean to work your steam, und we will tell you whut size of 
boiler to use. 

PATENT INQUIRER.—We Lelicve it is allowable to exclude from a complete 
specijication something contained in a provisional. The reason for omission 
had best be given in the specijyication. We should not think it would be safe 
to omit any part of @ provisional specification, which, by such exclusion, 
might ajrect the application of the title. The title once entered cannot, we 
think. be altered. 

JuveEnts.—J/ the counterweight, which is to be placed opposite the crank, be 
at the same distance from the centre of the shaft as the crank pun, then it 
wust weigh as much as the piston, pistor vod, cross head, connecting rod, 

and half of the crank. If placed further Jrom the shaft its weight may be 
diminished in proportion, the weight being one-fourth as great at your 
times the distance. 

T. C.—If a blow were struck upon an absolutely unyielding substance, the 
JSorce of impact would be infinite, and therefore incalculable. But if a 
hammer head weighing 7 tons, and falling 6ft., were to indent a block of 
metal to the depth of half an inch, the force of impact would be as kin. 2 6ft. > + 
7 tons : 1,008 tons. If the indentation were 3 inches the force would equal 
that of 168 tons, the work done being in all cases equal to 15,680 lb. XK Wt, 
or 94,080 foot-pounds. 

Errata.—/n «1 letter on “ Music Wire,” in our last number, for 4746, read 
237°3; and fer one vibration producing ten impulses, read tivo impulses. 
The formule anderomple read thus:— 

7 2373) Oa 
TO. cs come i 
I. V w 
Example “of 100 = 59°325 X 1825 = 108-26 
4 30 
THE VICTORIA DOCK PONTOONS, 
(Jo the Editor of The Engineer.) 

Sir,—In your last publication is a letter signed J. L., in which the writer 
Stes that on one occasion he saw the first pontoon made for the Thames 
Gaving Dock in a thoroughly crippled state, and that he “‘ was informed 
b.the late Mr. H. Quekett, then superintending the erection of the docks, 
Ut in consequence of this failure the other pontoons then in course of 
costruction were considerably strengthened.” 

4e statement as to Mr. H. Quekett’s position, and as to the alteration of 
thetrength originally assigned to the various parts of the pontoon are in- 
comet, and th: slight damage to the first pontoon did not arise from the 
ordiary docking of a vesse: but from injury sustained through careless- 
neswith the apparatus on one occasion, and the improper use of the same 
ponion afterwards ; in consequence of which such precautions were taken 
as W| prevent a recurrence of this casualty, 

I may add, since the opening of the docks the tonnage of ships lifted and 
repaied on the pontoons is 322,836. WALTER JONES. 

es Graving Dock Company (Limited), 65, Fenchurch-street, 
E.C., 4th February, 1863. 





GOVERNORS. 
(To the Editor of The Engineer.) 

Sirk,—ome time in the latter part of 1860 I walked with two companions 
to the Wiage of Newport Pagnell, Bucks, where, in the shon of Messrs. 
Crawley nd Son, wheelwrights and agricultural implement makers, we saw 
a small seam engine, the governors of which were acted upon by a heavy 
weight, wich, by means of a notched lever, exerted any pressure which 
might be esired to keep the governors down in opposition to their centri- 
fagal fore 

Now, invour paper there is a weekly advertisement of a governor which 
was exhibied in the Exhibition as the patent of Mr. Porter, which acts 
upon precisly the same principle, with only the mechanical difference that 
the weightis invariable instead of being very easily varied, and by that 
means the peed of the governor being varied with great exactness ; 
whereas, in Vir. Porter’s, as in the old governors, the speed can only be 
varied by sped pulleys. My only excuse for troubling you thus is that I 
think this my justly be added to the list of invalid patents you published 
some little wile ago, as it is only a defective variation of the invention of 
a country whelwright, who, I believe, put it to the engine. 

Of course I © not for one moment believe that it is not a bona fide inven- 
tion of Mr. Prter's, but I think it is no more patentable than the back 
gear motion ¢ a lathe would be, if a person who had never seen it had 
invented it andtried to patent it. A SUBSCRIBER, 

Nailsworth, Goucestershire, Feb. 9th, 1863. 

[A similar goveror has long been in use at Messrs. Manning, Wardle, and 

Co.'s, Leeds —bb. E.} 


MEETINGS NEXT WEEK. 

INSTITUTION OF CiviIL ENGINEERS.—Tuesday, February 17th, at 8 p.m., 
— Drainge of Dundee,” and ‘ Sewerage of Newport (Monmouth- 
shire).” 

Society oF ARTS.—Wednesday, at 8p.m., “‘ On the Best Means for Pro- 
moting the Growthind Improving the Quality of Cotton in India,” by A. 
Nesbitt Shaw, late Collector of Dharwar, and Commissioner of Revenue for 
the Northern Divisin of the Bombay Presidency, On this evening J. B. 
Smith, Esq., M.P., wil preside. 





THR ENGINEER can behad, by order, from any newsagent in town or country 
and at the various rilway stations; or it can, if preferred, be supplied 
direct from the office or the following terins (paid in advance):— 

Half-yearly (including double number), 15s. 9d. 
Yearly (iicluding two double numbers), £1 11s. 6d. 
If credit be taken, an etra charge of two shillings and suxpence per annum 
will be made. 
THE ENGINEIR is registered for transmission abroad. 

Advertisements cannot be fuaranteed insertion unless delivered before seven 
o'clock on Thursday evering in each week. The charge Sor four lines and 
under is half-a-crown; ech line afterwards, sixpence. The line averages 
eight words ; blocks are Garged the same rate for the space they fill. Ail 
single advertisements fromthe country must be accompanied by stamps in 
payment. 
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THE PATENT LAWS. 
__THE pretentious suit of Clare v. the Queen was not 
likely to be overlooked by the opponents of patents for 
inventions. The Times asserts that if petty» inventors 
“had their own way, we should not be allowed to eat, 
“drink, or sleep, except by paying them for permission 





“ to use their patents,” and that journal therefore again 
urges that the whole system of patents be swept away 
altogether. The public mind, we are told, has long been 
made up on this subject, and the matter is ripe for legisla- 
tion. We do not doubt that, following upon the report of 
the Patent Law Commission, there will be a thorough par- 
liamentary discussion as to the public policy of patents, 
and we may certainly look for some legislation affecting 
the interests of inventors. Whether the public mind is 
made up to sweeping away the whole system of patents 
we cannot undertake to say, but we are well aware that 
there is a hostility already wide-spread, and probably 
increasing, against patents. Were there any opportunity 
for misunderstanding the necessity for protecting real 
property we might have some bold reformer proposing to 
sweep away title deeds, and it is only in a denial that an 
invention can right] y have anything in common with what 
is understood as exclusive property, that the opponents of 
patents attempt to make out acase. As we understand 
this argument (and it is the only one of any apparent im- 
portance) against patents, it is that every invention is, in 
its nature, public property, and therefore that it is impo- 
litic if not wrong to divert it into the exclusive possession 
of an individual. We cannot see how patents can be con- 
sistently opposed on any other ground than this, for a 
common sense of what is right would insist upon the pro- 
tection of anything clearly of the nature of private pro- 
perty. If an invention be not public property, but the 
just possession of the inventor, it is not right that, and on 
broad grounds it must be impolitic if, society deny it the 
protection accorded to every other species of property, 
even to that in written language, and to the shadow as 
distinguished from the fragile substance of a photograph. 
Now the first difficulty in the way of regarding inventions 
as of right the common property of mankind, is, that 
society can have no power of extracting them from their 
authors, provided they choose to conceal them. ‘There can 
be nothing of the nature of a common possession in that 
which a single individual may effectually appropriate to 
himself. ‘To say there was would be as unreasonable as to 
say that every man’s inmost thoughts were by right the 
common property of all. If, however, the argument be so 
far shifted as to assume that the title of the public toa 
common property in an invention dates from the moment 
of its disclosure, whether voluntary or accidental, or 
whether accomplished by stealth, we should not only 
render inventions exceptions to every other species of 
property originating with individuals, but we should 
indisputably furnish the strongest motive for concealment 
to every inventor capable of appreciating the results of 
his own ingenuity and of turning it to profitable account. 
How, indeed, could society justly demand to share in 
common what, up to its disclosure, was unquestionably 
exclusive property? What if goods of all kinds or 
of any kind enjoyed no protection except in the 
secretiveness of their possessors? ‘There is a distinc- 
tion, and we do not overlook it, between the goods which, 
if enjoyed by one must be denied to another, and that 
property of which the possessor may bestow any amount 
without, in one sense, diminishing his own stock. Two of 
us cannot both have and enjoy the whole of a quartern loaf, 
but any number of us may light our lamps from the flame 
of a single lamp and without depriving its owner of one ray 
of his own light. ‘Two of us cannot possess and enjoy each 
the whole of a joint of meat, but all mankind may practise 
an invention while leaving the inventor free to practise it 
himself. But here the value of the invention to its author 
is diminished if not completely destroyed, inasmuch as he is 
without the natural monopoly which would be his just as 
long as he could practise his discovery in secret. Leta 
nail maker discover and secretly practise a method of pro- 
ducing nails at a greatly diminished cost, and he will pro- 
bably become rich while doing the community a service by 
selling nails at a diminished price,—necessarily so in order 
tocommand the market. But make the discovery public, 
and while there should be a public gain the discoverer enjoys 
little ifany advantage over others. Unless he were shoanly 
agreat manufacturer with superior facilities, his own inven- 
tion might, in the hands of a powerful rival, be turned 
against him to the destruction of his existing trade—perhaps 
to his utter ruin. If he were not a manufacturer at all, so 
as to practise hisown invention, he would receive absolutely 
nothing from it, except he could find some one disposed to 
purchase it without really knowing much if anything of it, 


for while concealment was necessary to the maintenance of 


property in an invention, oncealment would naturally be 
resorted to. Ifthe invention were really of extraordinary 
public value the inventor possibly might, asthe Zimes sug- 
gests, be rewarded “ by a vote of public money.” Our rea- 
ders need no reminderof thedoorto jobbery thus opened. A 
vote of public money! ‘To be pocketted, as the common 
sense if not the knowledge of the world of our readers 
will sufficiently assure them, perhaps by the noisy quack, 
although, more likely, by the plausible adventurer, while 
the true inventor would in most cases be left to starve. 
Whom would we reward with “votes of public money ?” 
Do we not speak of George Stephenson as the “ inventor ” 
of the locomotive? William Hedley had shown that the 
engine would work with the adhesion of its own smoothly 
turned wheels, Henry Booth proposed the multitubular 
boiler, Timothy Hackworth had used the blast pipe, and 
James Kennedy was the first to make an inside cylinder 
engine with a cranked axle. Who then “invented” the 
locomotive ; and to whom would a vote of public money 
have been justly due? Who invented the steam engine 
itself? Neither the Marquis of Worcester, nor Savery, 
nor Newcomen, nor Smeaton, nor James Watt, nor Trevi- 
thick. Each of these men deserved areward of some kind 
for what he did, but not one of them was entitled to the 
sole merit of inventing the steam engine. Who invented 
the electric telegraph? Neither Mr. Cooke nor Professor 
Wheatstone, although they contributed much to the tele- 
graph as it now exists. 

It is, however, difficult to understand how the Zimes can 
urge that the authors of great inventions be rewarded, 
while inventors of lesser note are to have nothing. The 
difference between the inyentor of the power loom and the 





inventor of a simple and useful roasting-jack is one of 
degree only, and not one of kind. If the first is entitled 
to £100,000, or to £200,000, the second may deserve 
£1,000, or even £5,000. Yet the Zimes expressly says 
that “if a man will give us a new motive power, and 
“enable us to drive our ships against wind and tide 
“ without encumbering them with iron work and fuel; or 
“if from some cheap and plentiful material another man 
“ will manufacture for us some new metal which shall have 
“the ductility and endurance of gold, the yaar | of 
“ copper, and the hardness of iron, we are quite willing 
“that such public benefactors should have a monopoly of 
“their inventions until they become richer than the princes 
“of the earth.” Why, then, should not the inventor of a 
lesser good be permitted to obtain his proportionate reward 
in the same manner? It no more follows that the true 
inventor of an unpretending, but useful, novelty is un- 
deserving of his reward, than that the poor man’s pence 
should be left unprotected by the law which guards the 
rich man’s gold. 

Going back in our argument, if the invention of a coal 
scuttle, or an improved hinge, be of right public property, 
as soon as it is disclosed, so must the invention of a “ new 
motive power,” or of a “ new metal.” ‘There can be no 
difference in principle between the respective cases. But 
the Zimes is willing that the discoverers of the new 
motive power and the new metal should have a monopoly 
from which they may derive millions. When, then, let us 
ask, is this monopoly to commence? Is the patent to be 
granted as soon as the discoverer asserts that he has made 
his wonderful discovery, and explains it? That is precisely 
what is now done. Or is the monopoly to be withheld 
until the value of the discovery has been abundantly 
proved ? In the interim a great number of us will have 
taken full advantage of it, and it will have become, to all 
all intents and purposes, common property. Isit then, and 
only then, to revert to the discoverer? Are those who 
have freely availed themselves of it, perhaps for many 
years, to be then compelled to pay a royalty ; and are those 
who may then commence its use to be made to pay for what 
others have enjoyed without let or hindrance for years 
before them? Does the Zimes propose this? ‘This is, as 
least, what its proposal amounts to. ‘There cannot, wet 
maintain, be any distinction in principle between great and 
little discoveries; nor can any of us determine, a@ priori, 
which are great or which are not. 

Neither Archimedes, Galileo, and Newton, the Zimes 
informs us, “nor many a great inventor (!) since were 
“ induced to make discoveries by reason of their hope of 
“ patents, not did they enjoy any monopoly.” Neither, we 
may add, were Archimedes, Galileo, and Newton “inventors,” 
nor did they discover anything patentable. The law of 
the lever, the principle of terrestrial motion, and the law of 
gravitating force were not patentable. Priestley’s, Black’s, 
most of Davy’s discoveries, and those of Faraday were not 
patentable. These men were philosophers, and not inven- 
tors. They discovered natural principles, but did not 
embody them in material combinations for the use of man- 
kind. Oersted,the great Danish philosopher, discovered 
the fact that, on passing a current of electricity through a 
wire or bar of iron, a needle freely suspended near it would 
place itself at right angles to the wire or bar. ‘There was 
nothing patentable in this. But Professor Wheatstone, 
proceeding upon this law, so placed two short metal pins 
as to limit the motion of the needle thus influenced, and by 
intermittently “making and breaking contact,” and by 
devising a code or alphabet wherein each letter was repre- 
sented by a seperate combinatiou of the deflections of the 
needle thus influenced, he produced the needle telegraph, for 
signals had been despatched by electricity through wire one 
hundred years before. But what Professor Wheatstone did, 
simple and obvious as it was to anyone who knew Oersted s 
discovery, was patentable. ‘The professor did patent his metal 
pins, and they netted him, we believe, £140,000, Yet wedoubt 
not that had he taken no patent the 7¥mes would have him 
rewarded as a great public benefactor, by “a vote of public 
money.” 

Unless the opponents of patents maintain the position 
that all discoveries are of right public property on the 
instant of their disclosure, no matter by what means, the 
case against patents fails. Society, it is true, may will 
that discoveries and inventions shall be thus confiscated, 
but we hold that it would be most impolitic to do so. All 
motive to invention would cease with all hope of reward. 
Those who, having made an invention, were able to work 
it themselves, would have the strongest interest to work it 
in secret. The Z'imes intimates that any one with common 
sense may make an improvement after the problem to be 
solved has once been stated, or, in other words, when the 
necessity for improvement arises. Then why are not im- 
provements incessant and radical? Why, indeed, are not all 
possible inventions and discoveries made at once? The oppor- 
tunity for the improvement of mechanism, furniture, &c., is 
ever present, for no one can pretend that perfection has yet 
been reached, if indeed, such a thing as perfection be pos- 
sible. Is not the world content to class Professor Wheat- 
stone’s metal pins and his interpretation of the deflections 
of a needle, a great discovery ? And yet it was one which, 
with the universal cleverness which the Zimes takes for 
granted, should have occurred, not to dozens merely but 
simultaneously to thousands of men. All great discoveries, 
or, at any rate, all really great inventions are simple, so 
much so, that it is often difficult to understand how it 
is that they did not occur to mankind in the earliest ages. 

If invention is to be rewarded at all, and the leading 
opponents of patents admit that in many cases it not only 
may, but ought to be, then we cannot understand a better 
or juster reward than that conferred by a patent. Its 
privileges are granted upon the obvious understanding 
that a discovery pertains to the discoverer alone just so 
long as he can conceal it, and that it is therefore better, 
both in the interest of the public and in that of the 
inventor, that, upon the condition that he gives it up to 
the public after a certain period, say fourteen years, his 
exclusive right to his discovery shall in the meantime be 
publicly acknowledged and fully protected. The reward 
thus giyen must, of necessity, bear a nearly constant ratio 
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in most cases to the value of the invention itself. 
If it be worth nothing it is not used, and nothing is paid 
to the patentee. If it be valuable, the patentee finds his 
account in dealing with the public on terms whereby 
all parties are benefitted. ‘The only hardship that 
can arise out of the system is that felt by some 
one, here and there, who, without knowledge of the 
existing invention and patent, subsequently reproduces 
the former, and makes a bona fide claim to it as his 
own. Such cases must now and then occur, but we have 
no reason to believe, nor have the opponents of patents 
attempted to show, that they are frequent. Coincident 
invention and coincident thought are not generally the 
rule, nor, indeed, are they common. _ 'T'o say of an invention, 
already completed, that another inventor might have made 
it, proves nothing; to declare that he would have made it, 
is to declare what cannot, in its nature, admit of proof, It 
will generally be found that it is after an important inven- 


tion has been once thoroughly explained, and its advantage | 


established, that there are found those who will say that 
they could have made it themselves. 

It should not be forgotten that inventions, no matter 
how good, generally require much pushing to bring them 
into use. Whatever latent merit an untried invention may 
possess, it will be found that the greater number of those 
to whom it is communicated generally remain unconvinced. 
There is reason to believe that many of the best inventions 
would have lain dormant for many years after their com- 
pletion had it not been for the stimulant of a patent, 
whereby it became the interest of some one to push them, 

As for the case of Clare v. the Queen, it proves nothing 
whatever either for or against patents. He had patented a 
contrivance of doubtful value, it is true, but it is im- 
possible in the nature of things to determine generally and 
4 priori which inventions have utility and which have none. 
Some, of course, may be condemned at once upon principles 
which are sufficiently obvious in themselves, although they 
may have been altogether overlooked by the inventor. It is 
possible that Mr. Clare’s plan may have been of this kind. 
But the first fact to be determined was, had his patent 
been infringed? He was defeated, not because his patent 
ought never to have been granted, but because it had not 
been infringed. It was a matter for judicial inquiry 
whether there had been infringement or no, and to speak, 
as the Zimes does, of the inconvenience of such an inquiry 
goes for no more than it would to declaim against 
the inconvenience of a like inquiry into a disputed 
contract or a disputed right of way, or into a 
lunacy case. Where there is a fair presumption of 
right we must all of us be allowed to state our cases and 
urge our claims, and these must abide investigation just as 
Mr. Clare’s has done. ‘The fact that he chose to set an ex- 
travagant value upon his invention goes for nothing. The 
real value duc to the actual use of an invention can be 
reasonably determined, and had Mr. Clare’s but been used, 
he might have obtained £1,000, or £10,000, or £100,000, 
according to the ascertained facts of the case. Had the 
rights of a petty shopman been in any way involved, he, 
too, might have claimed any sum, however extravagant, 
but it would be the business of the proper court to ascertain 
and define the sum justly due. 

We must say, in conclusion, that neither the Zines, Sir 
William Armstrong, nor any other open enemy of patents, 
has yet given anything like a consistent argument against 
them. 


the attack. ‘The cry against patents appears to proceed, as 


far as we can discover, from the selfishness or indifference | 


of those who, because they are neither inventors themselves 
nor directly interested in their success, consider that they 
have no rights deserving protection. ‘The “ inconvenience” 
of the patent system is dwelt upon just as an unscrupulous 
man might refer to the inconvenience of property laws, or 
a burglar to the inconvenience of penal jurisdiction. 
Whatever may be the “inconvenience” of a system of patents, 
we trust that an carly parliamentry inquiry will suffice to 
show its justice and general advantage. 


MOVING BODIES, 


Mr. FAIRBAIRN, in an address which he delivered the | 


other day at Liverpool, referred to the mechanical work 
contained in a 300 1b. shot just after discharge at a velocity 
of, say 1,500ft. per second. A body would require to fall 
in vacuo from a height of 34,819 4ft., or 62 miles, to attain 
that velocity, and, conversely, if discharged upward, 
in vacuo, at that velocity it would rise to the 
height stated. Hence the mechanical work would be 





vacuo, from a height of about 30ft., and, conversely, the 
velocity which a body would require in order to rise to that 
height. At60 miles an hour the velocity is 85ft. per second, 
corresponding toa height of about 120ft., the mechanical 
power being four times that at 30 miles an hour. A train 
weighing 100 tons has, therefore, 100 x 2,240 x 30ft. = 
6,720,000 foot-pounds of mechanical power in the first case, 
and 26,880,000 foot-pounds in the second. If the average 
resistance of a train gradually allowed to come to rest, on 
a level, from a speed of 30 miles an hour, be taken at 15 Ib. 
per ton, then the train would run 4,480ft. before stopping. 
If the average resistance in coming to rest from a speed of 
60 miles an hour be taken as 20 Ib. per ton, the train 
would run 13,440ft., or more than two miles and a-half, 
before stopping. At a speed of rather under 54 miles an 
hour, or S8ft. per second, every ton of the weight of the 
train would, in the same way, contain 2,240 foot-pounds of 
mechanical power, and, taking friction at 5 lb. per ton, 
would run 2S8O0ft. on a level, and would, indeed, run 74ft. 
up an incline of 1 in 100. If, when a train was running at 
60 miles an hour, all the wheels could be suddenly locked, 
or nearly so, so as to obtain a friction upon the rails 
equal to say one-fifth of the weight, or 418 Ib. of re- 
tarding force per ton, and taking the other resistances 
on a level as 12 1b. more. the train would be stopped 
in a distance of 584ft. At 30 miles an hour, and taking 
the friction of the nearly locked wheels on the rails as one- 
sixth of the weight, and allowing 8 lb. per ton for other 
resistances, the train would be stopped, ona level, in a 
distance of 1763ft. This is about the distance within which 
trains running at 30 miles an hour have actually been 
stopped by continuous brakes, such as Creamer’s, on the 
South-Eastern Railway, Newall’s, and others. 

The merits of rapidly moving fly-wheels are, upon the 
same general principles, readily demonstrable. A wheel 
measuring 14ft. in diameter on the centre of gravity of the 
section of the rim, the rim weighing 20,000 lb., has, at 60 
revolutions a minute, a velocity of 44ft. per second at the 
centre of gravity of the section of the rim, This speed 
would suffice to raise the whole mass of the rim to a height 
of about 30ft., and hence the rim has 600,000 foot-pounds 
of mechanical power stored up within it. ‘To diminish the 
speed from 60 to even 59 revolutions, upwards of 16,500 
foot-pounds of mechanical work must be first given off ; and 
this alone would go very far to correct any irregularities in 
the working of the engine, and would, indeed, render single 
cylinders nearly equal, for all practical purposes, to double 
cylinders. 





THE LATE JOSEPH GLYNN, ESQ., F.R.S., 
M. INST. C.E. 

Tne late Mr. Glynn was a native of the North of England, which 
has produced so many men eminent in mechanical and engineering 
pursuits. He was the son of Mr. James Glynn, of the Ouseburn 
Iron Foundry, Neweastle-upon-T'yne, and was born in that town 
on the 6th of February, 1799. The same master who taught the 
rudiments of mathematics to Robert Stephenson, Mr. John Bruce, 
of the Perey-street Academy—himself a mathematican of consider- 
able attainments, who turned out many pupils attaining eminence 
in many walks 0 life—assisted in the intellectual training which 


| afterwards enabled Mr. Glynn to apply to useful purpose the 


This is, perhaps, the best proof of the weakness of | 


¢ turned to good account. 


34,8194 x 300 = 10,415,850 foot-pounds, or 1,663 tons raised | 


one foot. If, now, the 300 Ib. projectile be 104in, in diameter, 
its cireumference will be 33in., and in going through a 
Stin. plate it will shear 1814 square inches of iron, the 
resistance of which to shearing is the same as to extension, 
or say 22 tons per square inch. ‘This will consume 3,993 
tons, acting through S4in. of the whole 4,665 tons of 
mechanical work exertable through 1ft. This, of course, 
is upon the assumption that a cylindrical hole is sunched 


out, although, actually, the shot hole made in an armour | 


plate enlarges in diameter towards the back of the plate. 
It is evident, however, that, with the heaviest artillery, if 
anything like initial velocities of 1,500ft. per second 
are attained, our thickest iron plates may be pierced 
through and through. ‘The correctness of the mode 
by which the cficets just estimated are deduced, 
uppears to be contirmed by practice. Thus the Whit- 
worth shot, if Tin. in diameter, or say 22in. in cireum- 
ference, and weighing 1101b., would, it appears to be 
sufliciently established, easily punch the best 6-in. plate. At 
an initial velocity of 1,200ft. per second it would have 
2,175,000 foot-pounds of mechanical work, equal to 2,210 
tons nearly exerted through a space of 6 in., and this, 
allowing something for the effect of a suddenly applied 
blow, would not be far from the pressure required to punch 
a 6-in, plate. 

The mechanical work stored up in a moving railway 
train is, of course, estimated upon the same principle as 
that residing in a cannon ball. ‘Thus a train moving at 30 
miles an hour has a velocity of 44ft. per second, corre- 
sponding to that which a body would have after falling, in 





mechanical endowments which seemed to have been born with their 
possessor rather than acquired by after education. Ilis earcer was 
nearly cut short in early life by an accident which exercised much 
influence in turning his mind in a direction where it was afterwards 
most actively employed. His father was also a shipowner, and in 
a schoolboy visit to one of his father’s ships, Joseph, with two of his 
brothers, was severely burned, and otherwise injured, by an ex- 
plosion of gunpowder. He made several voyages to sea to recover 
his health, and thus acquired a knowledge of seamanship and the 
construction and qualities of sea-going ships, which he afterwards 
Ile continued at the Ouseburn Foundry, 
as his father’s assistant, till the year 1820, when he executed his 
first engineering work, which was the erection of a steam engine 
for the Earl of Carlisle, to drain the Talkin Colliery, near Brampton, 
Cumberland. He was assisted in the execution of the work by two 
young mechanics, then workmen, who have since attained’ great 
eminence, the late Sir Peter Fairbairn and Mr. Robert Hawthorn. 
In the following year, 1821, the introduction of coal gas having 
rendered the inhabitants of DBerwick-upon-T'weed discontented 
with the old lights, young Mr. Giynun was called in to design and 
execute the gas works of that ancient borough, avd from 1821 to 
1859 the works served their original purpose without alteration. 
The success of the Berwick Gas Works was so complete that Mr. 
Glynn was applied to by the inhabitants of Aberdeen to design gas 
works for that city, and be furnished reports and plans, though his 
other engagements prevented him from superintending their execu- 
tion—he being at the time engaged by the Butterley lron Company, 
in the county of Derby, as their engineer. 

From this time Mr Glynn's individual reputation became almost 
merged in that of this company, with which for more than a quarter 
of a century he was intimately connected. Forty years ago the 
marine steam-engine, though a sturdy infant, gave little promise 
ofthe giant stature to which it has since grown. Steam 
vessels, which have since been eclipsed by the later achieve- 
ments of science, Industry, and skill, were then new and hazard- 
ous experiments, requiring boldness to undertake and sagacity 
to plan, Steam navigation was represented by perhaps half a dozen 
Thames steamboats, gradually but successfully competing with sail- 
ing ships and barges, and ocean navigation by steam had scarcely 
been thought of ; stationary engines of small power were employed 
in drawing to the surface of the earth its buried treasures from 
depths which were then thought formidable, but now insignificant. 
Of these Mr. Glynn gradually increased the power until it reached 
200 horses. ‘The locomotive was struggling into being in the 
efforts of ‘Trevithick and Brunton, and in the brain of George 
Stephenson. Inhis visits to Killingworth with his school-fellow 
Robert Stephenson, young Glynn “ sat at the feet of Gamaliel,” and 
the seed suwn in these interviews afterwards ripened into works 
of solid practical utility. The Butterley Company undertook and 
executed works, of whose merit it will never be known how much 
was due to their engineer, and how much to them as contractors. 
The great engineers of that day found useful auxiliaries aud a for- 
midable arsenal in the extensive resources of the Butterley lron 
Works. Sir John Rennie was at that time employed by the 
Government to complete the Royal Naval Establishment at Sheer- 
ness, and Sir Edward Banks undertook the works as contractor for 
a sum of nearly one million sterling. A great part of the iron work 
for this extensive contract was executed at Butterley. The same 
engineer and contractor undertook the building of the new London 
Bridge, probably the most beautiful work of the kind ever executed 

















in any age or country, and the steam machinery for keeping out the | 
water while the works proceeded, was supplied from the same source | 


which had already furnished the ironwork of Vauxhall Bridge, erected 
from the design of Mr. J. Walker; for at that time large ironworks 
were few, and the great industrial establishments which have since 
sprung up for the manufacture of machinery had no existence. 
The General Steam Navigation Company, after a severe struggle, 
in which Sir Edward Banks and his partner, Mr. William Jolliffe, 


took an active part, finally succeeded in establishing their merchant 
navy; and though they have since been surpassed by larger and 
more powerful bodies, supported by the public purse, they were 
the pioneers of this new arm of civilisation. The George IV. 
and the Duke of York made their first voyages to Lisbon in 
1826, with great success. Mr. Miller, afterwards senior of the 
well known firm of Miller, Ravenhill, and Salkeld, and who 
was Mr. Glynn’s predecessor at Butterley, had previously begun 
theengines of the Lord Melville, which were completed by Mr. Glynn, 
and this vessel was followed by the Earl of Liverpool, the Attwood, 





Sir Edward Banks, the City of London, Royal Sovereign, 
Brocklebank, and Ramona, for all of which the engines 


were designed by Mr. Glynn. The Gainsbro’ and Hull packet, and 
the Trent, plying on the Humber, were also th® precursors of a 
system of river navigation by steam for the conveyance of merchan- 
dise ; and in the Rob Roy, with engines designed by Mr. Glynn, this 
system was carried to Hamburgh. The engineering skill of Mr. 
Glynn was also called in from time to time to repair and reconstruct 
several steam vessels built elsewhere. The Victoria, of which the 
boilers twice exploded, killing nine men on the former and six on 
the latter occasion, was made a seaworthy vessel by his rations. 
The Harlequin, Columbine, Superb, Hilton Jolliffe, Rapid, Talbot, 
selfast, William Jolliffe, and Mountaineer, all passed under his 
hands, and were altered and made effective by the Butterley Com- 
pany. The Firefly and Firebrand for the English navy, and the 
Jason and the Colehia for the Russian Government, were fitted with 
engines from his designs, as were the Nicholas I. and the 
Alexandra, the first steamers from Lubeck to St. Petersburg under 
the Russian flag. The Butterley Company also fitted out steam 
dredging vessels for the State of Lubeck, for the Ilanoverian 
Government, and others. The iron roof mills and heavy machinery 
which were executed from Mr. Glynn’s designs, and which were 
despatched from Butterley to all parts of Europe, to the colonies, the 
Hast and West indies, and the continent of America, bore testimony 
to his industry, as well as to the fertility of his invention, though 
these modest labours seldom came before the world. Mr. Glynn 
sent out to Spain a complete iron work executed for Don Manuel 
Heredia, of Malaga, and which has doubtless become the parent of 
many others. ‘The number of powerful steam engines made at But- 
terley for mining purposes was very considerable; one of these, a 
winding engine, was erected at Leasingthorn Colliery, near Ferry- 
hill, for the Durham County Coal Company. Mr. Glynn had ahigh 
opinion of water as a moving power, and erected some water wheels 
of large dimensions. His name, however, will be chiefly associated 
with the employment of the water wheel or scoop wheel, as it is 
called, to the purposes of draining marshes and fens by steam power. 
A water wheel driven the reverse way by a steam engine, where the 
object is to lift a large quantity a short distance, has been found 
greatly superior to some other systems of pumps; and this plan was 
used by Mr. Glynn with great success in the fen country in 
England, and also in Hanover and Holland, a “ polder” near Rotter- 
dam having been thus drained. He was in correspondence with his 
late Majesty the King of the Netherlands, concerning the application 
of this system to the Lake of Haarlem, when the abdication of his 
Majesty transferred the execution of the project to other hands, 
and it has since been successfully carried into effect by pumping 
engines. Mr. Glynn also drained by steam power the following dis- 
tricts, amounting to many thousand acres :—Deeping I'en, near Spald- 
ing, Lincolnshire ; Misterton Soss, with Everton and Gringley Carrs 
Littleport Fen, near Ely, Cambridgeshire; Magdalen Fen, nea 
Lynn, Norfolk; Middle Soham Fen, Cambridgeshire; Soham Merc 
Cambridgeshire ; Sutton and Mepal, near Lynn, Norfolk, altered b 
him in 1861; Waterbeach Level, Cambridgeshire and March Di: 
trict; March West Fen, Cambridgeshire, and the Bennimor 
District; Mildenhall, Suffolk ; and Lakenheath, Suffolk. For d 
which works the Butterley Company manufactured the engines fra 
Mr. Glynn’s drawings. Also tor the Hammerbrook drainage, nar 
Hamburgh, of which Mr. Lindley was the engineer, under 1¢ 
Hamburgh Government; the same gentleman, by the way, wo 
rendered such essential service to the citizens of Ilamburglin 
subduing and arresting the great conflagration in that city. 

Mr. Glynn also executed some drainage works by steam pow? in 
the colonies, one of which fultilling a double purpose, was erectd in 
British Guiana; drainage in the wet season being combined vith 
irrigation in the dry season. Ilis drainage works in the counts of 
Cambridge, Norfolk, Suffolk, Lincoln, and York were extasive 
and successful; we have given a list of the principal. Mr. ‘lynn 
also designed and constructed from his own designs and tbse of 
other engineers many iron bridges, among which may be merioned 
the bridge between Doncaster and Seby, a complete and legaut 
structure known as Haddlesey Bridge. He also constructedfor the 
Dean and Chapter of Ely Cathedral an iron bridge at Ely which, 
though now eclipsed by the railway works near it, was at he time 
much admired. He also built, from designs adapted by iW. Milne 
from the celebrated bridge at Florence, a bridge across th Cam at 
Gerard’s Hostel, Cambridge; also, from Mr. Walker’s ans, the 
lifting bridge at Selby, on the line of the Hulland Selby hilway. 

In an age when the construction of railways requently 
amounted to a mania, and the desire to extend themgave rise 
to speculations of the wildest and most unprofitable chracter, the 
subject of this memoir could not be expected to remain silent and 
unconcerned spectator of the rapid development of stear communi- 
cation by land. He was concerned with Mr. Jessop i setting out 
the Midland Counties Railway. He was one of the ommittee by 
whom the purchase of the Great North of England tailway was 
negotiated for the company now called the North-Eastrn. Ie also 
took an active interest in the affairs of the Midland hilway before 
mentioned, with the working of which in the neigibourhood of 
Derby he was well acquainted. He was the secetary of the 
committee of investigation into the affairs of the Estern Counties 
Railway, and when, in consequence of their report, Jr. Hudson and 
Mr. Waddington resigned, Mr. Betis was appointe: chairman, and 
Mr. Glynn deputy chairman of that company. On he retirement of 
Mr. Betts shortly after from the active duties of theboard, in conse- 
quence of an accident which threatened to deprve him of sight, 
Mr. Glynn fulfilled the office of chairman for two ‘ears, to the great 
advantage of the shareholders. 

Tue Gold Isis Medal of the S« cleiy of Arts was voted to Mr. 
Glynn for a communication dated 8th February,1836, on his appli- 
cation of steam power to draining fens. This pwer was republished 
in French, and also was translated into Germ by Herr Blohm, 
Engineer of the Hanoverian Government, and prblished in Hanover. 
It was published at Mecklenburg, and was also ranslated into Dutch, 
and published in Holland. Descriptions of :ranes for the Royal 
Dockyard at Woolwich were contributed by ‘lr. Glynn to the Pro- 
fessional Papers of the Corps of Royal Engi:eers, as well as other 
useful and valuable writings. The want of similar publications in 
his youth had made him feel the shortcomugs of many scientific 
works, and his object in writing was to praduce a handbook for the 
daily use of the mechanic and the artisay rather than an elaborate 
treatise of little practical use. Mr. Glynn contributed several papers 
to the Transactions of the Institution of Civil Engineers, of which 
the following excited much public inteest:—On the 22nd June, 
1847, was read before the Institution, and ia the presence of the present 
Emperor of the French, “ A Review of the Plans which have been 
prepared for connecting the Atlantic and Pacific Oceans by a 
Navigable Canal.” The Emperor of tle French, then Prince Louis 
Napoleon, having written on the subeet, was invited by Sir John 
Rennie, then President, totake part in the discussion, and spoke at some 
length. On the 20th of May, 1851, M-. Glynn read a paper “ On the 
Isthmus of Suez and the Canals of Hrypt,” which drew forth a most 
interesting disquisition from Mr. Robert Stephenson. Mr. Glynn con- 
tributed to Mr. Weale’s Rudimentary Series one of the most popular, 
“A Treatise on Cranes,” of which work 30,000 copies were sold, 
and which has been translated int» nearly every European tongue. 
The “Treatise on the Power of Water” has met with nearly equal 
success, and has put within the reach of the millwright and the 
mechanical engineer the information which a few years since was 
confined to the mathematician. 

On the 16th November, 1836. Mr. Glynn was elected a member 
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of the Society o of “Arts, and subsequently a member of. the council, 
and a vice-president. He was at the same time elected an hono- 
rary member of the Literary and Philosophical Society of New- 
castle-upon-T'yne, being the only person upon whom the Seciety 
had ever conferred this privilege. 

On the 8th February, 1838, he was elected a Fellow of the Royal 
Society. He had been for seve years previously a member of 
the Institution of Civil Engineers His first contribution to their 
archives was a translation of “ Perdonnet’s Account of the Ironworks 
of France,” which had previously been but little known to English- 
men interested in the iron trade. 

The opinion of Mr. Glynn as a sound practical man was mucl 
valued by his friends in the profession, and his evidence was sou asht 
in many cases of dispute d patents, and his juc rent in the 
tion and settlement of dispute where mechanical matters we 7 
lon on the 














cerned. He was examined before the Royal Commis 
of iron in railway structures, and re ported on the overland route 


India and the competing scheme of the Euphrates Valley, and gave 
evidence before committees of the Lords and Commons on yario 





railway and other projects. 
He died at his residence, 28, Westbourne-park Villas, London, on 
the 6th inst, aged 64. 
Mr. Glynn, we may add, was one of the earliest contributors to 
THe Encinerer. 
LAW INTELLIGENCE. 
(Sittings at Nisi Prius, at Westminster, after Term, before Lord 


Chief Justice Cocksurn and a Special . 
Y i 


Jury.) 


CLARE @U. THE QUEEN,—PETITION OF RIGHT.—(CONCLI DED.) 


Sir Charles Fox was the next witness called on the part of the 
Crown, and examined by Mr. Lush, ().C., somewhat to the same effect 
as Mr. Carpmael. 

In cmesr to the Lord Chief Justice the witness stated that it 
would be difficult to apply the p laintiff’ s plan to a frame already 
existing, or without the use of rivets and plates, which must 
necessarily be combined. According to the plaintiff’s plan, long 
tudinal beams, vertical beams, and plates were all held together 
the same rivets, so that framework and plates were not separate seli- 
supporting systems. There was nothing in the specification to indi- 

cate an inde spende nt longitudinal and vertical framework, whereas 
in the Warrior it was quite otherwise. 

Sir Charles Fox went on to say that the plaintiff had shown hija 
his drawings, &c,, and that he had told him in 1855 there was 
nothing new in them ; and there was, he said, nothing new in them. 

The Lord Chief Justice — Supposing the Warrior had been built 
as it is before the plaintiff's patent in 1853, would it have been new 

Sir Charles Fox.—No; every part of her would have nace at 
anticipated by some invention or another. So long ago as 1831 he 
knew of an iron ship built as the Warrior was, with an independent 
framework of longitudinal and vertical bars and “ angle ”-iron ribs, 














| ciple.” 








connected with rivets, the frame being capable of completion be ‘se | 


the plates were put on, and itself being independent. ‘That ship 


was built by the late i Laird for the purpose of a voyage for the | 


exploration of the Niger. Since then ships had been constantly so 
built, and he had neve “1 in truth, known an iron ship built otherwise. 
And there was nothing, either in the plaintiff’s patent or the plan of 
the Warrior, which could be called “ new” in 1853. And he agreed, 
with one not very material exception, with the evidence of Mr, 
Carpmael. 





Cross-examined by Mr. Denman, Q.C.—Sir Charles said that 
since 1831 he had not had anythiug todo with shipbuilding, but 
he had continued to take a great interest in iron shipbuilding, and 
had had a great deal to do with iron structures in general. sum- 





ing the Warrior to be built on the plaintiif’s plan, the plaintiff 
was not new. The Warrior's frame would stand without 
plates; but that was not new, even if it were part of the plaintiff 
plan, which he conceived it was not. 

The Lord Chief Justice—Would a competent 
the plaintiff's plans, learn from them alone how to construct a frame- 
work, independent of the plaies # 

Sir Charles Fox.— Sasedbiiy not. 

The Lord Chief Justice.—Assuming 
course it makes an end of the case. 

The counsel on both sides assented to this. 

Mr. Samuda, the eminent shipbuilder, was the next witness called, 
and examined by Mr. West. “tie had had large experience in iron 
shipbuilding, aud, having studied the plaintiff's plans and specifica- 
tions, he confirmed the above evidence, and stated that on the plain- 
tiff's plan there could be no frame before the plates were attached 
There was nothing, he said, in the Warrior which could have been 
learnt from the plaintiff's patent; and there was nothing new in the 
principle of the Warrior, though there were improvements in 
construction. Those improvements, however, were not the plain- 
tiffs. The construction of the lower part of the Warrior resembled 
that of Guppy’s invention as regarded the horizontal and longitu- 
dinal bars. ‘The upper part resembled the construction of most iron 
ships. There was nothing new in a system of vertical and longi- 
tudinal ribs supporting each other as a frame, inde pendent of the 
plates. He had built iron ships for twenty years, and had never 
built a ship otherwise. ‘The plaintiff's plan rather resembled 
Dickinson's, and he pronounced them both to be impracticable. (A 
laugh.) Dickinson’s, however, showed the same idea of horizontal 
and vertical framework. 

Mr. Seymour cross-examined the witness, who said he had built 
iron ships on the principle of the Warrior, as regarded longitudinal 
framing. Some of those were for the Peninsular and Oriental Com- 
pany, some before the Warrior, aud some before the plaintifi 








that to be established, of 























patent. The one he had built most resembling the Warrior was in 
built for Spain. There was another in 1851, forthe late Pasha 
gypt. The Great Eastern differed somewhat from Guppy’s 

Le- 


nt and the Warrior, and his own differed in some degree. 
ore the Warrior there had not been one absolutely similar, but all the 
features and elements of its construction had been anticipated. 

On Thurday Mr. Bell, the manager of the Thames lron C omy y's 
Works, where the Warrior was built, was called as a witness for the 
Crown, to prove that its plan of construction was not that of the plain- 
tiff. He stated that the mode of constructing the frame was quite 
different. In the plaintiff's plan, the frames—vertical and longitu- 











dinal—coincided with the “butts,” or seams of the plates seo 
formed the “skin.” In the Warrior this was not so, and it w 
considered had shipbuilding if it were so. And again, in the pl lain- 








tiff's plan, the vertical seams came directly under one another. That 
never occurred in the Warrior, and it was a violation of one of the 
first principles of shipbuilding that one vertical “ butt,” instead of 
coming over another, should come over a solid portion of the 
“butt.” The result of the contrary arrangements, according to the 
plaintiff's plan, was to produce the very evil which he stated he hac 
designed to avoid. The result was a series of perforations at the 
joining of the seams and plates, resembling those between postage 
stamps. All this, however, was avoided in the construction of ths 
Warrior. Again, in the Warrior the longitudinal frame was un- 
broken and continuous, whereas in the plaintifi’s plan it was broken 





up into pieces. Again, in the Warrior the process called “ tonguing 
and grooving” was quite different from the plaintiff's plan, and with 
no rivetting throng gh the plate and tongue, which, indeed, would ve 
impossible on the Warrior plan of construction, the object of which 
had been to prevent the plates starting when struck with shot. In 
the Warrior plan the system of “tonguing and groov ” was 
shown in the armour plates, but not in the “skin.” “ Tonguing 
and grooving,” the witness said, was well known both in iron and 
wood before the plaintiff's patent. 

Mr. Denman, Q.C., cross-examined the witness with a view to 
show that the plaintiff's process improved the “tonguing and 
grooving” in point of strength. Then, as to the longitudinal 
framing in the Warrior, he said it was not of one piece of iron, as 
it would be impossible to make a bar of iron of such length and 
strength as S0it.; it was of different pieces, joined, but not welded 
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208t. lene, and they were 





into one These pieces were about 
each fastened to the “butts.” The pieces in the plaintiff's plan 
were 8ft. or 10ft. long. ‘The witness admitted that, before he had 
constructed the Warrior, he had seen the plaintiff's plans, having 

















had them from Sir Baldwin Walker. He likewise said that 
the Defence, Resistance, and Black Prince were, in all their 
main feat: identical with the Warrior, He was pressed 
a good deal as to whether before 1853 the system of lon- 
gitudinal and vertical framing had been known and he 
said it had “in prine ; Pressed as to whether the mode 
adopted had been the same as the plaintiff's, he said that there were 
ms situdinal frames, although not in the same position as in th 








vient, were vertical and longitu al frames consisting (asin 
he plaintift s plan) of iron girders at right angles to each other, 
and he said there had been a system of frame identical “ in prin 
Iie was challenged to mention a ey before 1855 ¢ 
structed in the same way, and he mentioned the Ripon, built for the 
Peninsular and Oriental Co mpany, in which, he said, the girders 
were made almost id ntical the same way as in the plaintiff 
plan, viz, flat bars between 1 ed as to whether tl 
Warrior resembled the plan ¢ t, he said it had a 
general resemblance. 

The Lord Chief Justice: Suppose you had been ordered to con- 
struct a ship according to the plaintiff's plan and drawin would 
it have been with a frame independent of the plating ?—Certainly 
not. Such a frame could not ™ constructed according to the plain- 
tiffs plan. 

Mr. Watts, the “Chief Constructor of the Navy,” was the 
witness called : ITe had been between aie and forty years in the 
service, and the designs for the Warrior had been prepared by him. 
He had made no reference whatever in doing so to the plaintiff's 
plans or drawings. 

Cross- examined by Mr. 
degree Sir Baldwin Walker ‘s? 
ow cy He did not make suggestions to me as 
nor did he direct me as to the principle of construction. 
in communication with him as to the principle. 

Were you so as to the plan ?—Of course I consulted with him, 
but the design originated with me. He was a naval officer, who did 
not understand the making of designs for ships. He made sugges 
tions, no doubt, and said “ carry them out if practicable.” I had con- 
versations with him on the subject from time to time, and 1 made 
suggestions to him. He did not interfere in the design. 

W hy, he was “Surveyor of the Navy. What is his duty 
Surveyor ?—To control the doe ‘kyards. 

No duty as to the construction ‘of ships in the navy 

responsib le, no doub’ it, for the constraction of the ships. 

Aud, | presume, having that duty he discharged it, did he not ?— 
No doubt he did. 

Ke “€ examined by 
yours ? — Mine. 
nh ~etsand fitting ob &e. 

The Lord Chief Justice.—-In point of fact, as to the construction 
of the frame, was it your design or his ?—Mine. 

Before you decided upon it, had you had submitted to you the 
plaintiff's plans ?—I saw all the plans and designs. 

Others, then, sent plans ?—The Admiralty constantly receive such 
plans, &c. 

Did you adopt anything to be found in the petitioner's plans or 
designs ?—No, certainly not. IfI had done so it would be in the 
mode ‘1 now produced. 

fAnd which, it was admitted, if it correctly represented the plain- 
r in, differed from the Warrior. | 
r a long examination of Mr. Scott Russell, the Attorney 
General and Mr. Seymour addressed the jury, and on Friday morn- 
ing the Lord Chief Justice summed up. 

itmay helpto understand the scope and drift of the chi 
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plaintiff?’ 4. lan. Ife was pressed as to whe ther before the plaintiff's 
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9 Guppy's pater 








next 


Seymour.— Was not the design in some 
Witness.—Ile was the head of the 
to the des 
I was not 





pus, 





as 





?—Yes; he is 


Mr. Lush, Q.C.—Whose design was it, his or 
His department related chiefly to the rigging 





urge to state 





shortly that the question at issue between the parties as regarded 
the great ground of dispute, the framework, aj peared to be this— 
that whereas on the Admirs ulty plan, as exemplified in the Warrior 


and other of our great war-vessels, the frame is a self-supporting, 
7 xisting structure, capable of standing by itself, and the “skin” 
r plating put on to it is quite independent of it although attached to 
it by bolts, the question was two-fold; whether, in the first place, 
this was the plan which the petitioner had pursued, and in the next 
place whether, if so, it was invented by the pe titione *. Both points 
were disputed by the Admiralty, who denied that their 
plan was borrowed from the petitioner, but maintained that his was 
quite different, and that his framework would not stand without 
the plating, neither the one nor the other having any support save 
the rivets which went through both, and not only served to fasten 
the one to the other (as on the Admir: uty plan), but to keep the parts of 
each together, so that if they were w ithdrawn the whole woul i fall to 
pieces. After alluding to the variations bet ween the petitioner's provi- 
sional and complete spec ifications, the Lord Chief Justice noticed what 
he deemed the remarkable admission by the petitioner, on cross-exam- 
ination, that he “ fastened the plates to the framework and to each 
other bv the same rivets.” If that were so, then it seemed to settle 
the ere a 4 iestion in dispute, and to settle it in favour of the m8 n. 
» the prine ipa il 9g stions for the consideration of the ry, 
vhe a the pe tittone rs specification really ie ial d that which 
he now claiv ed; and, if so, whether it was new, or “had been pre- 
viously sed.” a regarded the question of damages, in the event 
of their finding for the petitioner, his own counsel seemed to shrink 
from the vastness of his claim, and to be startled at the high figures 
he propounded. That, however, he must leave entirely to “the jury 
aud, in conclusion, the Lord C hi ef Justice formally directed them 
to consider:—1. Whether the patent had been infriny ged, in the 
building of the Warrior, &c., eitherin the use of the se parate framework 
and the wooden planking, or _ tonguing and grooving ? 2. Whether 
the petitioner’s specification and drawings showed vertical and - 
tudinal framing separate from the p slate s? Whether, if so, thi 
Was a new inve ntion, or had been previously used? 4. Whethe ver it 











not only 
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was so des ved in the specification that a competent workman could 
therefrom construct suc haframework? 5. Whether the complete 
specification departed from the provisional? 6. Whether the 
petitioner had been employed by the Admiralty or furnished draw- 
ings, dc., on the terms he alleged? 


absent 





The jury then retired to consider their verdict, and were 



























above - hour. On their return into court they returned answers 
to the above questions thus:—1,. That the patent has not been in 
fring d—i ein the construction of the hull. 2. That the petitioner’ 
spee does not show longitudinal and vertical framing 
separate from the plates. 3. As to the question of novelty they 
desired to be excused from answering. 

Mr. Collier, ¢).( +) ON the part of the Crown said, it was not now 
material. 

The Lord Chief Ji nted. 

4. Th \ red to be excused from answering as to 
whether pe ification deseribed the inveution sufficiently, and 
the Lor Jus stice aid it Was not now material. The jury 

aid the omy 1 te specification did contain some matters w whic h ie re 
not in the provisional. 6. They found that the petitioner had not 
been employed by the Admiralty. This, of course, amounted to a 
verdict for the Crown, and was so entered. 

The jury added that they desired to say nothing as to the validity 
of the pla uintiff’s patent on “other point 

Aw audacious robbery was lately perpetrated in a train on the 
Turin and Genoa Railv One of the passengers was nearly 
killed. 

Tue Mipranv Raw iy.—The Midland Company are about to ask 
for Parliamentary powers to construct a line of 514 miles, giving 
them an ind oo nt entrance into London. The line is to extend 


from Bedford by way of Ampthill, Luton, and St. Alban’s, to London. 
Its estimated cost is £1,750,000. The Midland G ompany also pro- 
pose to raise £1,140,000 this session for other purposes, 
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16. WiLtiAM Epwarp Grnés, Wellington-street, Strand, London, lim- 

proved apparatus for extracting condensed steam.”—A communication 

from Gabriel Brasseur, Passage des Petites Ecuries, Paris.—Petition 
wied Sth Cet , 1862. 

Isz. Joun Livinesvon Linron, Buckingham Palace Hotel, Buckin 
vate, London, * Improvements in the means of generating steam, anc in 
the apparatus to be employed therein.”—A communication fr m Tho 
Shaw, Philadelphia, U.S.—Petition recorded 27th November, 186% 

76. EpMonp ALFRED Gouri », Rue d'Hauteville, Paris, ** An impre ved loco 
motive apparatus P iv rece 19th Januar Is 

102. THOMAS Borsa. Gray’s-inn-terrace, Gray's-inn-lane, London, A ew 
apparatus for multiplyi ince tely the retlections of all objects that 
are capable of being viewed in it Petition ree it Jun Isc3 

131. THOMAS CRITCHLEY BakRAcLoven, Manchester, * An improved aaran 
appar which may be employed in connection with locks or other 
faster A con nmunication fre » Henry Sanborn, Boston, t 

132. J Manchester, * vements it treatinent of 
orygaliic, tf il, al uri t 1 t $1 the pur} of acecorl uw tiie 
same, and in the preparation of a portable manure therefrom L in the 
treatment of ashes or other refuse of combustion to be combined the 
with ; also for improvenx nts in ma hinery to be employed in the manu- 
facture of the said manure, apis 

134. Rowenr Freeing, Edinburgh, N.B., “Improvements in wet gas 
meters.” ecorded try, 1808 

144. Joun Kerr, Manchester, rtain improvements in the m s of 
retarding or stopping railway and other carriages.” —Petition recorded 
16th January, 163. 

150. Joun Evwanos, Basinghall-street, London, “Improvements in the 
manufacture of br ns.” 

156, WinttAM Epwarp Nrwroyx, Chancery-lane, London, ** Improvement 
in the manufacture of buttons.”—-A communication from Pierre Labat, 
Rue St. Sébastien, Paris. — Petitions 7 ui J ve, 186 

158. CuaAkLEs Norton, Hawley-read, London, N.1 \ new or improved 
method of rou r horse 

164, JouNn JAMES: eee a Leith, Midlothian, N.B., ** Improvements in the 
manufacture of metallic casks and vessels.” leit sre 1 
Januaru, 1863. 

198. JAMES MAkTIN Bingen, Brussels, Pelgium, “An improved P or 
composition to cover the rollers used by letter-press printer oe i 
recorded 22nd January, 1st 

206. Joun MILner, minster, London, “ Improvement 





in steam engines 
208. EDWARD STRANGMAN, 


smoking tobacco,” 


Waterforn 


1, Ireland, ** Improvements in pipes for 






























2, Percy Appison Coie, Croydon-street, London, “* Inprovemen in th 
articles of dress known as collars, cuffs, wristbands, shirt-fronts, habi 
shirts, and petticoats, 

214. Epwarnpv Thomas Hit aut i, Chancery-lane, London, “ Improvements in 
breech -loading fire-arma "—A communication from Alexander Schmalz, 
Kue Gaillon, ions wded 23rd Janurrvy, 13 

216. WILLIAM Aniwick, Manchester, and WitniaAM WHALEY, 
Rainow, Ches hire, * Improvements in steam hammers and other engines 
driven by steam. 

220. MAKC ANTOINE FRANCOIS MENNONS, Rue de Du nkerque, Paris, ** Im 
provements in machinery for punching and cutting metals, A commu- 
nication from Nicolas de Telescheif, Malaya Morsq iia, St. Petersburg, 
Russ 

22 ‘Anwemne Joseril SAX, Paris, ‘‘ Improvements in rendering drum 
skins and gut-skins less hable to hygrometric influences.” 

224. Frepenick TOLMAUSEN, Rue du Faubourg Montmartre, Paris, “ lm- 
provements in looms for weaving ribbons.”—A communication from 
Antoine Comte, St. Etienne, Loire, France.—Petilions recorded 24th 
January, 1863, 

236. CHARLES AskEw, Charles-street, Hampstead-1 oad, London, ** An im- 
proved railway cheir and joint tor rails on railways. 

238, Ricard AveUSTUS WILLOUGHLY GREEN, Putney, Surrey, “ Improve- 
ments in light rowing boats, usually t rmed waver hoat os 

242. WinuiaM CrRANe WILKINS, Lonug-acre, London, * Improvements in 
laipps.”— Petitions recorded 271) January, 1863 , 

244, Llonatio Wartsox, Renton, Dumb 3 N.B., “Improvements in 
the heating arrangements of stoves for drymg woven fabric 

246. WittaamM Epwakp Grpok, Wellingion-street, Strand, Le Im 
proved machinery or apparatus for fastening by screws bouts, shoes, and 
other articles composed of leather.”"—A communication from Henry 
Chrétien Cordes and Leonard Wainschenck, Passage des Petites Keuries, 
Paris. 

248. Joun Oourspy, JouN Dickinson, WiLitamM 3 K Dickinson, and Joun 
Dickson, jun., York, ** Improvements iu apparatus for steaming, cook- 

erating gas.” 
Mact Sunderland, Durham, “ In provements in steam 
engines for propelling vessels, and for other purposes.” 

252. Francis WILLIAM WyM&ER, St. Ann’'s-row, Newcastle-on-Tyne, “ lm- 
provements in steam engines,” < 

254. WiLLiAM Coniseer, Ierbert’s-buil , Waterloo-road, London, ** Im- 





tg ments in cylin iric ul chromo-lithowr phic printing machines 
WILLIAM CLARK, Chancery-lane, London, * Improvements in the means 
pparatus for copying and reproduc ng 


sculpture and other objects of 
"—A communication irom Francois Will , Boulevart St. Martin, 


and ¢ 
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3 PAtRICK STEWART 
Improvement 
and 


Man 
Wh as 
other 


OUN Rowinson, Atlas Works, 
to that apparata 
adaptation of it to locomotive 


' 
ku 
and 


applicable 
injector,’ 


ny Cri 
nacht 
Victoria, 
Anecil 
in the manutac 
Louis Durand, Paris. 
s. WinniaAM BaLL and Joux WILkins, 
hinery employed in the manufacture 
NATHANIEL CLAYTON and JosKeru 
Lincoln in thrashi. ¢ machines.” 
ARTHUR Derby, * An improved method of preserving the 
contents of packages from air, water, or damp.” 
~ WILLIAM CLARK, Chancery-lane, London, “ Improvements in the con- 
nsation of steam, and in apparatus for the » 
from Amédé Mathurin Gabriei Lébillot, 
— Petitions reco with January, 1865, 


LEY, 


Birmingham, “ Improvements and 
communication from Robert 

Australia, — Petitions recorded 28th Janua 
LKOOMAN, Fleet--treet, L 


of « mA © 


in reaping 
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mowing 
Melbourne, 
KichaAkD 





: ‘Improve: 
Pierre 


266, SALD 


mon, 


ment ure nale mununication from 


Nottingham, ‘“ Inj rovements in 
of looped tabries 
SHUTTLEWORTH, Sti unp Rud Work 
* Improvements 
PRITCHARD, 








—A communication 


Boulevart St. Martin, Pari 
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Inventions Protected for Six Months by the Deposit of Complete 
Specifications, 





262. Hennt Abdnikn Bonnxevitie, Rue du Mont Thabor, Paris, “ Improve 
ments tn the construchion of cranari —A communication from Louis 
dean Gus tave de Coninck, Rue du Mont Thabor, Paris. —D ited and 

(20th Ja » ls63. 

260. pe MACKENZIE, Arundel-square, Islington, Londen, ** 

in shaping machines for curvilinear surfaces,”"—Veposi 


Oh Januery, 





Patents on which the Stamp Duty of £50 has been Paid 

















RAHAM Denny and Epwakp MAYNARD Denny, Waterford, Ireland 
i2?ud February, Is: 0, 
79. ON MibRRE BAK, South-street, Fin bury, London, —Dated rd 
February, Isou 
286. Rosen? FINLDEN, n,and Thomas Pur W len, Lancashire 
Dated 3rd Febru , ISOO. 
Reupo.reu Boomer, Th inn, Holborn, London A communication 
—Dated srd Febru 
324. Aime Louis Ekve ven, Rue de Lruxelles, Paris.—Dated 
7th Pebruar ; 
13. Gro hes ON WiLson, Belmont, Vauxhall, Surrey.-- Dated 28th 
March, 1» 
77. ALrrep Vincent Newrox, Chancery-lane, London.—A communica 
tion Dated Titi February, 1860 
Niky JouNson, Lincoin's-inn-fields, London.—A communica- 
i sth February, sco 
sANGEOKD, Orzen-strect, wham, and CuARLes CimstTer, 
, Radford, Nottinghamshire.—Dated Sth b« bruary, Lsd0 
Notices to Proceed, 
2640. Wittaam Barky Lorp and Freomnic Huaues Ginvart, Sandgate, 
Kent, As, ovements in loauclinnss fire-arms, and in blasting.” —/etition 
0 } ber, 186 
2604 ALS ANDER PRINCE, Trafal square, Charin ro London, “Im 
provements in manufacture of varnish, printin -ink, paint, and 
printing colour A communi ation from David $ einert, Hamburgh.— 
Petitiv ded 20th September, 
2664 Wins LIAM CRANE WILKINS, vere, London, “ Improvements in 
gas burners.”— Petition recorded 2nd October, IsG2 
2671. Ricnarp Broaprent, Leeds, “ Improvements in gas regulators.” 


2675. ALEXANDER DALRYMPLK, Eyre-street, Sheffield, Yorkshire, “ Im- 


provements in the processes of depositing metals by galvanic action, 
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either with or without the aid of galvanic batteries, and in the ornamen- 
tation of metal su 3 thereby.”—Petitions recorded 3rd October, 1862. 

2680. ANpRew Barcuay, Caledonia Foundry, Kilmarnock, Ayrshire, N.B., 
«Improvements in printing textile materials and fabrics, and in machi- 
nery therefor.” 

2681. WiunuiaM Epwarp Gepez, Wellington-street, Strand, London, “ Im- 
proved means or apparatus, by the use of which pierced or perforated 
cocoons may be spun.”—A communication from Louis Ferdinand 
Palayer, Jean Hubert Keyen, Denis Adolphe Enout, and Joseph Elisée 
Richard, Paris. 

2683. JONATHAN Epwin Biu.ups, Halswell-terrace, Cardiff, Glamorganshire, 
** Fixed points for railways.” 

2686. Francis Watkins, Smethwick, Staffordshire, ‘‘ Improvements in 
apparatus for milking cows.” 

2687. Freperick Ernest BuatsrieL, Warwick-court, London, ‘‘ Improve- 
ments in diving apparatus, and apparatus to be used for working in deep 
water.”—A communication from Richard Alexander Kobitzsch, Bucha- 
rest, Wallachia. 

2688, WituiamM Cxiark, Chancery-lane, London, ‘‘ Improvements in the 
means of preserving goods from fire, and in apparatus for the same."”— 
A communication from Paulin Gay, Boulevart St. Martin, Paris. 

2690. Frepexick Jounson, Great Charlotte-street, Landport, Portsmouth, 
Hampshire, ‘‘ Improvements in domestic fire-escapes, and in receptacles 
for the same.” —Petitions recorded 4th October, 1862. 

2696. SAMUEL HOLLAND, Oldbury, Worcestershire, *‘ Improvements in ma- 
chinery for the manufacture of bricks, drain, sanitary, and other pipes, 
tiles, quarries, and other articles of like manufacture made from clay, 
marl, and other plastic substances.” 

2699. Tuomas Beakbs, Stowe, Buckinghamshire, ‘* Improvements in ma- 
chinery for cultivating land.” 

2700. SterukN Fircutw Cox, Bristol, “Improvements in washing and 
tanning hides and skins,.”—Petitions recorded 6th October, 1862. 

2713. ALFRED Vincent NEwTon, Chancery-lane, London, “ Improvements 
in the construction of condensers or coolers.”—A communication from 
Francis Bowes Stevens, New York, U.S.—Petition recorded 7th October, 
1862. 

2726. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in the manufacture of paints or pigments.”"—A communication from 
Charlies Frangois Leopold Oudry, Paris.—Petition recorded 9th October, 
1862. 

2746. JAMES DuRRANT, Stangate-street, Westminster, London, “ Improve- 
ments in the form and construction of chimney tops or appliances for 
surmounting chimneys.” 

2749. ALFYrep Vincent Newton, Chancery-lane, London, “‘ Improvements 
in sewing machines.’.—A communication from Walter Davis Richards, 
Boston, Massachusetts, U.S.—Petitions recorded 11th October, 1862. 

2750. SamukL Cuatwoon, Liver Safe Works, Bolton, Lancashire, “Improve- 
ments in and connected with fire and thief-proof depositories, and locks or 
fasteners connected therewith, parts of which improvements are also 
applicable to other purposes of security.” 

2753. GronGe HASskELTINE, Fleet-street, London, “ Improvements in jacks 
and screw nuts for attaching thills and poles of wagons and_ other 
vehicles to the axletrees of the same.”—A communication from Lyman 
Derby, New York, U.S. 

2757. WinuiaM GuteM Haig, Canonbury Park North, London, ‘* A new 
article of apparel to be worn instead of or in addition to a shirt front and 

yaistcoat.”” 

2758. Joseri GuMbLky, Lantrissant, Glamorganshire, ‘‘ An improved 
brake for vehicles trave!ling on common roads.”—Petitions recorded 13th 
October, 1862. 

2784. Jean Barviste Gann, Marie Freperic Pirer, Boulevart St. 
Martin, Paris, ‘* lmprovements in lubricating apparatus.” — Petition 
recorded Vith October, 1862. 

2816. Joun FuLLER, Bishopsgate-street, London, ‘An improvement in 
treating india-rubber used on a wire or wires for insulating the same.”— 
Petition recorded 18th October, 1862. 

2s2t. Joun CLARK, Buchanan-street, Glasgow, Lanarkshire, N.B., “ Im- 
provements in the means of applying railway brakes.”—Petitio, recorded 
20th October, 1862. 

2842. JAMES Svencer, Portsmouth, “Improvements in non-conducting 
compositions for preventing the radiation or transmission of heat or cold, 
and in coating metallic and other surfaces therewith.” —Petition recorded 
22nd October, 1862. 

£003. Eowarp Scrives Tupor, Upper Thames-street, London, “ Improve- 
ments in the purification of lead.” 

2006. Tomas Strton, St. Brelade’s Bay, Jersey, “ Improvements in pre- 
paring albumenised paper for photographic purposes.”—Petitions recorded 
wsth October, 1862. 

3102. JAMES OXLEY, Frome, Somersetshire, ‘‘ Improvements in apparatus 
for separating liquids from substances.” — Petition recorded Isth November, 
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3164. Gronar Ranson, Eccleston, Lancashire, ‘ Improvements in apparatus 
for preparing for brick making and other purposes,”—Petitiox 
recorded 25th November, 1862. 

3264. Tuomas Evans BLACKWELL, Orsett-terrace, Hyde Park, London, 
“Improvements in barometers or instruments for measuring altitudes, 
or the pressure of the atmosphere or elastic fluids.”—Petition recorded 
5th December, 1862. 

3284. Joun SELLAKS, Pendlebury, near Manchester, “ Improvements in the 
manufacture of pulp or half stuff used in the manufacture of paper, 
pesteboard, and similar articles.”—Petition recorded 8th December, 1862. 

3338. Exnest Toorop, Lee, Kent, “ Improvements in drill braces, which 
improvements are also applicable to spanners.”—Petition recorded 13th 
December, 1362. 

3418. Marrukw CLARK, Glasgow, Lanarkshire, N.B., “ Improvements in 
treating waste liquors obtained when dyeing Turkey red colours.”— 
Petition recorded 22nd December, 1862. 

3443. EBENEZER STEVENS, Cheapside, London, ‘* Improvements in machi- 
nery for preparing dough and paste suitable for making bread, biscuits, 
de cakes, and similar articles.”"—Petition recorded 24th December, 
1862, 

3483. FRANK AprLeGare, Bradford-on-Avon, Wiltshire, ‘‘ Improvements in 
the manufacture of a kind of woollen cloth known to the trade as deer- 
skin.” — Petition recorded 31st Decenber, 1862. 

16, ABRAHAM BAM¥ForRD, Belle Hat-street, Richard-street, Ricuarp BLom- 
LEY, Taylor-street, Whitworth-road, Ronert Taylor, Manchester-road, 
aud JAMES Lert, Water-street, Rochdale, Lancashire, ‘* lmprovements in 
looms for weaving.” — Petition recorded 2nd January, 1863. 

73, WaLtTER Henry TUCKER, Southampton-street, Strand, London. ‘ Im- 
provements in locks, and in the modes of connecting the knobs and 
spindles of the same,”-— Petition recorded 9th Janwary, 1863. 

93. Epwin Danie, Cuartraway, New Broad-street, London, “ Improve- 
ments in railway signals.” —Petition recorded 12th Junuary, 1863. 

131. Thomas CrircuLey Barkacuouen, Manchester, “* An improved alarum 
apparatus, which may be employed in connection with locks or other 
fastenings.”—A communication from George Henry Sanborn, Boston, U.S. 

183. GrorGe GrauiaM, Dalquhurn, and Joun McLxop, Renton, Dumbarton- 
shire, N.B., ‘Improvements in apparatus to be used in Turkey-red dye- 
ing.” — Petitions recorded Lith January, 1863. ci 

144. Joun Kerr, Manchester, *‘ Certain improvements in the means of 
retarding or stopping railway and other carriages.”—Petition recorded 
16th January, 1863. . 

203, EDWAKD STRANGMAN, Waterford, Ireland, “ Improvements in pipes for 
smoking tobacco.” — Petition recorded 23rd January, 1863. 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journa)) in which this notice is issued, 
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*,* Secifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s, must be remitted by Post-otlice Order, made payable at the 
—, 5, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent- 
ofmce. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
HB ENGINEER, «¢ the ojice of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 





2037. G. T. SRLBY, Smethiick, Stoffordshire, “Improvements in apparatus 
for superheating in tubes and tubular articles, &e."—Dated 16th July, 
1862. : 


In carrying out this invention the patentee constructs superheaters of one 
or many tubes of a worm or spiral form, through which the steam or gas 
to be superheated passes; heat from the furnace is outside round about 


| the outside thereof. 





them. They may be placed in the funnel stack, fire, or smokebox of a 
steam boiler, or in any convenient part of a furnace, or in a furnace made 
for their reception. The tubes being spiral expansion and contraction in 
the length of the tube are accommodated without affecting the joint or con- 
nection to the part where the tube is fixed. en many or a series of 
spiral tubes are required he makes the connections between them of tubes 
formed for the purpose, with thicknesses of metal at that part where the joint 
ismade. This thickness is of greater substance than the other parts, so that 
the joints may be effectually made, either by the ends of thespiral tubes 
being screwed in or otherwise. A similar extra thickness may be formed 
on the opposite part, in order that the whole may expand and contract more 
uniformly. This kind of tube is particularly useful in the construction of 
surface condensers, it being only necessary to provide a suitable thickness 
of metal at those parts where the joints and connections are made, the other 
parts of the tube being thinner. These thick sided tubes or tubular articles 
are useful for many other purposes, particularly for bridge and roof girders, 
and for pillars. The machinery by which these tubes are made is somewhat 
similar to that which is used for making and welding iron tubes, but the 
dies used at the draw bench for bringing the edges of the piece of metal 
together preparatory to welding them are shaped so as to allow the projec- 
tions or thicker part of the metal strip or sheet to pass through when the 
desired form has been given to the thickness of piece of metal in the usual 
way by grooves formed in the rolls of the rolling mill. When, however, 
the extra thickness is given, as hereinafter described, the tube or tubular 
article is prepared and welded in the usual way. When the tube is thus 
prepared it is placed in a furnace and brought to a welding heat, and then 
passed through rolls to weld the edges together. The inside should be sup- 
ported by a mandril, such as is used for welding iron tubes, and the rolls 
may be a set of two, three, or four, similarly constructed to those now used 
for welding iron tubes, with this difference that, on one roll, or on all the 
rolls, or on opposite rolls, a groove is made to correspond with the shape 
and thickness desired to be given to the outside of the tube or tubular 
article (and the mandril must be shaped to give the desired internal form 
and thickness to the tube or tubular article). But the patentee prefers to 
give the desired extra thickness by partially fixed, externally or internally, 
or both, either by welding at the ends or by rivetting, a flat or suitably 
shaped piece of iron on an ordinary tube, and then passing the whole, at a 
welding heat, through grooved rolls, as above described, so as to weld the 
whole length of the piece or pieces of metal on to the tube. 

2042. R. Dunn, “* Furnaces for stean boilers, &c.”—Dated 16th July, 1862. 

According to one part of this invention it is proposed to make the fire 
bars tubular, and to construct them in two or more lengths, the tube of 
any one length being fitted so as to correspond with the tube of the con- 
tiguous length or lengths, with the view of forming a contiguous passage 
for air from the front of the furnace to the bridge. The length next the 
bridge fits into a metal frame or chamber, upon which the bridge when 
used is placed. Through and at the back of this frame or chamber are (one 
or more) orifices by which the air passing through the tubular bars makes 
its egress, and then mingles with the gases evolved from the fuel, whereby 
the combustion of such gases is caused. Another part of the invention con- 
sists in forming openings on the undersides of the tubular fire bars, so as to 
admit air thereunto, which air will then pass along the tube even when the 
front portion of the bars has become stopped up. 

2058. A. B. Brown, Stockport, “ Steem engines cud boilers.” —Dated 19th 
July, 1862. 

The patentee claims, First, the construction and form of the expansion 
valves, as described. Secondly, the arrangement of the slot link, together 
with the friction sliding, joint and levers, for the purpose of varying the 
travel of the subsidiary valve, as described. Thirdly, the construction of 
annular water spaces around the smoke boxes or chambers of horizontal or 
locomotive boilers, through which the feed water is forced on its passage 
to the boiler, as described. Fourthly, the construction of the doors of 
smoke boxes with water spaces through which the feed water is forced on its 
passage to the boiler, as described, Fifth, the construction of a tubular 
hinge as a means of maintaining the calculation of the feed water between 
the annular water space of the smoke boxes and that of the door, as de- 
scribed. 

2077. T. Meriton, Juburgh, “ Sleamengine governors and speed regulators 
Jor machinery.”— Dated 22nd July, 2. 

This invention relates to that description of governor known as the fly- 
wheel governor, the action of which depends upon what may be termed 
the principle of differential velocities, and these improvements consist, partly, 
in simplifying this form of governor, by dispensing with superflous parts, 
thereby effecting economy in first cost, but mainly in rendering more 
certain, prompt, and efficient its action by improved construction, arrange- 
ment, and disposition of parts. A shaft made wholly or partially hollow is 
cut through at portions of its surface so as to form two spiral guides or 
double action inclines. Upon this hollow shaft is fitted loosely a fly-wheel, 
having at the hub or boss an elongated cylindrical piece or chamber with 
guides cut spirally through its surface, so as to form double action inclines. 
In the interior of the hollow shaft before mentioned is a short spindle or 
shaft attached to a lever for working the valve. This short spindle or shaft 
has a pin passing through it in such a maoner that the ends project and 
form, us it were, two studs which fit into recesses or holes cut through or in 
the inner surface of a ring, which ring has also forged upon its outer surface 
two studs. The two pen ends or studs within the circle of the ring pass 
through the spiral guides of the hollow shaft from the short shaft connected 
with the lever working the valve, and the two studs without the circle of 
the ring pass into the spiral guides in the cylindrical piece or chamber 
attached to or forming part of the fly-wheel. 








Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, VC. 

2070. E. Bazin, Angers, France, “ Electric railway carriage signals.”—Dated 

21st July, 162. 

The object of this invention is to strike an alarm, bell, or sounding plate 
placed near the engine driver, whether the signal be given by a traveller, 
by one of the guards of the train, or whether it be caused by the rupture 
of the tie or coupling bars of a carriage or truck. The communication of 
the electricity is extremely simple, interferes in no way with existing 
arrangements, and gives no increase of labour to the officials in forming a 
train or in separating the carriages, the conductibility or connection of the 
communication being formed by the coupling chains. To obtain this 
result the patentee galvanises or coats the coupling chains with zinc, taking 
great care that the galvanisation or zincing be kept quite perfect, so that 
the point of contact of each link permits the communication of the 
electricity ; and it is this principle of communication of electricity by the 
galvanised orzineed coupling chains which constitutes this invention. “The 
conducting wires are placed above the passenger carriages, and beneath the 
goods trucks, and are soidered to the screw bolts or rings of the coupling 
chains. These same wires are fastened at each end of the carriage to stops 
or points of contact, which will be put in communication by the coupling 
chains (aided by an arrangement of forked levers) in case of breakage of the 
tie or coupling bar, and an alarm will be sounded on the engine. This 
method of signalling the rupture of a tie bar is very important, especially 
in its application to goods trains to inform the engine driver of the separa- 
tion of the train, A bell pulland catch permits the traveller to communicate 
with the engine driver, and offers this advantage that, when once pulled, 
the traveller himself cannot restore it to its original position, thus control- 
ling its use. Lastly, to complete the electric system, he fits on one end of 
the carriage a small disc, which is invisible when all is right, but assumes a 
vertical position when the electric apparatus is set at work. This dise should 
indicate the carriage by carrying a number, and be painted red or some 
other readily distinguishable colour, 








CLAss 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2033. W. Dickgns, Salford, end J. Hewitt, Manchester, * Self-acting and 
hand mules employed in spin: ing cotton, de."—Dated Vth July, 1862. 
This invention cannot be described without reference to the drawings. 
2039. W. Henson, Nottingham, and W. W. CLAY, Sneinton, Nottinghamshire, 
“ Knitting machinery.” — Dated 16th July, 1862. 7 
These improvements have for their object the manufacture of looped or 
knitted fabrics in circular and straight frames. By means of these improve- 
ments the patentees produce a superior article, with an increase in quantity, 
to what has been heretofore produced in the same period of time. These 
improvements, relating to the circular frame and which are also applicable 
to the straight frame, are as follow :—Each head consists of an inner head, 
provided with a pipe at the lower end, which revolves in a boss cast on the 
frame of the machine, and bored truly out to receive the said pipe of the 
inner head. The lower end of the pipe projects through the boss, and is pro- 
vided with a spur or bevel wheel gearing into a similar wheel on a shaft 
driven by hand or power. The upper end of the inner head is turned 
down and fitted with a ring, which projects somewhat beyond the head at 
This ring is provided with the number of saw gates 
required ; in each saw gate the upper end of a needle is free to slide up and 
down; the lower ends or stems of the needles are secured in the needle bits, 
which slide in saw gates in another ring on the outside of the inner head, 
this ring lying below the ring first above mentioned. The ring first men- 
tioned is secured to the inner head. The needle bits have a projection on 
the lower end on the outside; there these projections take into a ve 
cut on the inner side of a ring ; or a groove may be formed by (that is 
between) two rings secured to another ring lying outside them, so that by 
the revolution of the inner head the neediec bits and needles will be alter- 
nately raised and depressed, the needles thus performing the well known 





action though actuated by the novel arrangement described. Instead of 
employing looped wheels to gain the loop, and a presser wheel to press the 
beards of the needles, the patentees use the following apparatus :—Outside 
the ring in which the needle bits slide is a series of projections in advance 
of the needle bits. This ring has as many saw gates on it as there are 
needles in the head, and in each saw gate is a lever which is somewhat bent 
at the upper end ; the lower end is hinged or otherwise attached to the ring ; 
or the levers may soldered in the saw gates of the ring, and act as 
springs, the upper bent ends in either case being exactly opposite the 
beards of the needles, so that as they rise up above the springs or levers, 
they are fed with a thread of silk, cotton, or other material, and as they 
descend the bent ends of the springs or levers are pressed upon the beards, 
and hold them down close to the stems, to allow the previously formed 
loops to pass over the beards. The pressure on the springs or levers is 
obtained by the revolution of wheels or discs of metal supported by 
brackets on the outside of the frame. 


Cxiass 4.—AGRICULTURE. 


Including Agricultural Engines, Windl » Impl 
Mills, ge. 

2028. A. Lesuiz, Turriff, Aberdeenshire, “ Applying steam or other motive 
power to cultivate the soil and to actuate wheeled carriages.” —Dated Lith 
July, 1862. 

Th:s invention cannot be described without reference to the drawings. 


Ciass 5,—BUILDING.—NOoNE. 


Ciass 6.—FJRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §¢. 
2045. H. AprLesy, Plumstead, Kent, ‘‘ Armour plates for ships of war, float- 
ing land batteries, dc.” —Dated 17th July, 1362. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2063. A. Pratt, Devonshire-place, Wandsworth-road, Surrey, “ Selj-capping 
Jire-arms.”—Dated 19th July, 1862 

This invention consists in improved arrangements in connection with fire- 
arms, by means of which the nipple may be capped by the action of the lock 
when raising the hammer to full-cock. 

———s 
Cass 7.—FURNITURE AND CLOTHING. 
Ine luding Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Se. 
2068. C. Ramsay, New Bond-street, London, “* Militury cloak.”"—Dated 21st 
July, 1862. 

This invention consists in making a cloak in the following manner, that 
is to say:—The body of the cloak is cut nearly circular, and has a hood 
aflixed to the neck part thercof ; a loose cape is also intended to be connected 
when desired to the neck part of the cloak by buttons and button holes ; 
sleeves are also sewn to the cloak to receive the arms of the wearer. A 
cloak thus made forms an excellent close tent either for soldiers or civilians. 
The soldier has simply to hang the cloak by the hood thereof on his musket, 
or the point of the bayonet when fixed therein ; he then proceeds to pass 
pegs through holes formed near the lower edge of the cloak, and fastens the 
said pegs into the ground, taking care to spread out the lower edge of the 
cloak and fasten it in that position by the pegs aforesaid. There are 
buttons and button holes at the edges of the cloak by which the cloak may 
be made aclose tent at night.—Not proceeded with. 


ts, Flour 












Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2044. J. Dickson, Tollington-road, Holloway, London, “ Manufacture of 

caustic sode, and carbonate of soda.” ~ Dated 17th July, 1862. 

This invention cannot be described without reference to the drawings. 

2050. W. Gossaer, Widnes, Lancaster, ‘* Decomposition of chloride cf sodium 
cad chloride of potassium for the production of compounds of soda and 
potassa.”—Dated 18th July, 1862. 

The patentee claims, First, the decomposition of chloride of sodium and 
chloride of potassium for the production of certain compounds of soda or 
of potassa, by causing such chlorides, or one of them, when in the state of 
vapour mixed with the vapour of water, and mixed with gaseous products 
of the combustion of fuel, to be brought into contact at an intense heat 
with lumps or pieces of certain solid substances, in such manner as to 
provide for such mixture of vapours and gaseous bodies filtering or flowing 
through interstices existing between the said lumps or pieces of solid 
substances. Secondly, the construction of apparatus which provides for 
chloride of sodium or chloride of potassium in the state of vapour mixed 
with vapour of water, and mixed with gaseous products of the combustion 
of fuel, being caused to fiter or flow at an intense heat through interstices 
existing between lumps or pieces of certain solid substances contained in a 
tower or chamber, as described. 


CLass 9.—ELECTRICITY.—Nonr., 
Ciass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
1938, G. TH. Birkbeck, Southampton-buildings, Chancery-lane, London,“ Con- 
struction of mechanical horses.”—A communication. —Dated 3rd July, 1882. 
This invention has for its object the combination of various parts into a 
mechanical horse to enable equestrians to acquire a secure and solid seat, 
which at the same time is supple and elegant, together with a fine hand. 
The mechanical horse, which represents as faithfully as possible the outline 
and form of a full sized race horse, can be made up of different materials, 
such as caoutchouc, gutta-percha, kather, or papier mache. His chest may 
possess the flexibility of that of a horse, and his movements may have the 
ppl of one, jating itself to all the exercises of horsemanship. 
The horse is mounted on a support to which any desired inclination can be 
given by the assistance of a simple wheel, upon which are painted numbers 
corresponding to the inclination required to be given thereto. 








1943. J. MILES, Street, near Glastonbury, “ Machinery for cutting out soles 
and other parts used in the manufacture of boots and shoes, &e.”— Dated 
3rd July, 1362, 

For the purposes of this invention cutters of the forms of the intended 
soles are fixed to the under surface of the rising and falling platten of a 
press, Which is put in motion by two connecting rods and two cranks on a 
shaft which reccives motion by means of a pinion on a shaft driven by hand 
or other power, there being a fly-wheel on the pinion shaft. Two cutters 
are used, and they are formed suitably to cut the sole for the right and for 
the left foot respectively. The leather or other material used forforming soles 
is moved laterally alternately from one cutter to the other, by which waste of 
material will be prevented, ‘The leather or other material used for making 
soles is placed on a bed suitably formed with a surface of lead, wood, or other 
material, where each of the cutters comes, and there are suitable stops or 
guides to aid in placing the leather or other material correctly. An instru- 
ment actuated by a cam clears the bed of any bits of the leather or other 
material that might otherwise interfere with or abstract the action of the 
cutters at the next cut. The correct height of the bed of the press is 
regulated by set screws or other convenient means. When other parts of 
boots or shoes or parts of other articles are to be cut by the press, other 
cutters are to be introduced and fixed to the platform in place of those 
above mentioned. 

1944. S. RussELL, Shajstesbury-crescent, Pimlico, London, “ Stereoscopes.” — 
Dated 4th July, 1862. 

In constructing stereoscopes according to this invention the inventor 
makes the instrament in the form of a box of a suitable size for holding the 
stereoscopic pictures, the length of the box being slightly in excess of that 
of the stereoscopic picture to be used with it, and its depth slightly in excess 
of the width of the pictures, so that the interior of the instrument is con- 
veniently used as a case to contain pictures, and there is nothing to prevent 
its being entirely filled with them ; the instrument is closed when out of 
use by a lid sliding in grooves in its two ends or shorter sides. Against the 
front of the box, and within it, a mirror is fixed, and the lenses or eye pieces 
are mounted in apertures in the lower part of the back thereof, and they 
are inclined so as to be directed nearly towards the horizontal centre line of 
the mirror. The picture to be viewed is placed on a ledge at the back of 
the interior of the case, and immediately over and close to the eye pieces, 
and it is inclined somewhat so as to bring the reflected picture perpendicular 
to, or at right angles with, the line of sight, and to accomplish which, by 
this arrangement, the picture need not form an angle of more than 16 deg. or 
17 deg. with the mirror. The light falls directly on the picture, entering at 
the open top of the case ; and to admit more light to the picture he makes 
the portion of the front of the case over the mirror, together with a small 
portion of each of the sides, to turn back on hinges, and this piece when 
turned back also serves to support the picture, its upper edge resting 
against it.—Not proceeded with, 

1945. W. J. CUNNINGHAM, Victoria Dock-road, Essex, “ Sewing machines.”— 
Dated 4th July, 1862. : 

This invention is applicable to those classes of sewing machines wherein 

two t are used, one above and the other below the work, and the im- 
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ts are especially directed to the working of button and otheT 
holes. For these purposes an instrument, which is, by preference, forked at 
its end, is applied to a sewing hine. and is actuated in such manner 
that, previous to the needle which is above the work entering the fabric, 
the end of the instrument is raised through the hole, and carries with it, on 
its upper surface, part of the shuttle or under thread, and having done so the 
end of the instrument is moved a distance over the edge of the hole, so that 
the point of the needle, as it descends into the work near the edge of the 
hole, may be beyond the part of the under or shuttle thread which has been 
raised by the forked end of the instrument above, and over the edge of the 
fabric, by which means that portion of the shuttle or under thread which 
has been so brought to the upper surface of the work will be retained by the 
needle thread from going back when the forked end of the instrument has 
been withdrawn from the hole, in order that the instrument may again get 
into position to again raise another portion of the shuttle or under thread 
through the hole and over the edge of the fabric. When the needle thread 
has been passed through the work near the edge of the hole, and has formed 
a loop, the shuttle or under thread is passed through such loop of the 
needle thread in the manner of performing ordinary stitching by the ma- 
chine. It will thus be seen that the edge of a hole is bound by parts of the 
shuttle or under thread being in succession carried through the hole, and on 
to the upper surface of the work by the instrument before each time of the 
passing of the needle thread through the fabric. In order to give strength 
to the edges of a hole worked as above explained, a strengthening thread, or 
“bar thread,” is introduced by a guide, the eye or end of which comes 
above the work, and conducts such thread into a position to be bound in at 
the edges of the hole by the working of the needle thread and the shuttle or 
under thread in the manner above explained. 
1947. S. WuitHaM, Wakejield, “‘Manufacture of iron and steel."—A com- 

munication.—Dated 4th July, 1862. 

This invention relates to ball, mill, and puddling furnaces employed in the 
manufacture of iron and steel, and the improvements consist in construct- 
ing or building such furnaces in pans, or double, with a stove or chamber 
formed in the neck thereof to receive the metal preparatory to its being 
passed forward into the body of the furnace, and in applying a blast of 
atmospheric air to such furnaces which may be either hot or cold, as 
required, whereby the inventor obtains a more uniform heat, producing a 
better quality of the manufactured metal, with a larger yield ; also effect- 
ing a saving in fuel, anda diminution of manual labour.— Not proceeded with. 
1949. H. Rusnton, Northampton-road, Clerkenwell, London, “‘ Covering crino- 

line steels."—Dated 5th July, 1862. 

This invention consists in applying a coating of Japan varnish, or other 
similar and suitable varnish, upon steel for crinolines, so as to prevent 
corrosion or rust; and over the steel thus prepared the inventor plaits 
or weaves cotton, silk, or other fibrous material, so as to make an open work 
pattern that the varnish may be partially uncovered, but if preferred the 
varnish may be entirely hidden from view by plaiting or weaving a close 
covering.—Not proceeded with. 

1957. T. Epwarps, Liverpool,“ Indices for gas, water, and other fluid meters.’ 
—Dated 7th July, 1862. : 

This invention has for its object the construction of a correct and cheap 
movement for gas, water, and other meters, and which will be more easily 
read off than the indices at present in use, and the accuracy of the several 
parts may be readily tested by a templet or gauge plate. The improvement 
consists in substituting for the ordinary toothed wheels and pinions now 
commonly used peculiarly formed wheels, and in casting them upon their 
shafts or arbors, and in casting or cutting the pinion of the worm motion 
with a milling tool, that the oblique and curved teeth on the periphery are 
of equal and uniform depth throughout, and in casting the framework in 
two pieces with the holes ready to receive the ends of the shafts or the 
“arbors” and the pillars. 

1958. J. M‘Geary, Salen, Massachusetts, U.S., “* Manufacture of gas.”— 
Partly a communication.— Dated 7th July, 1862. 

The documents relating to this invention cannot at present be seen, 
opposition to the grant of letters patent having been lodged at the seal. 
1959. J. P. Boorn, Cork, ‘‘ Manufacture of feather beds, quilts, bolsters, and 

pillows.”’—Dated ith July, 1862. 

_ In applying this invention to the making of feather beds the inventor 
lines the tick or cover on its inner face with cotton or other wadding, and 
secures the wadding thereto by quilting. Into this wadded case he intro- 
duces the feathers, and closes the case with stitching as usual. The 
advantage obtained is that the feathers will not work through the lined case, 
and therefore inferior or coarser feathers may be used and a cheaper article 
produced.—Not proceeded with. 

1961. J. H. Jounson, Lincoln's-inn-fields, London, “‘ Wet gas meters."—A 
communication.—Dated 8th July, 1862. 

This invention relates to certain improvements in wet gas meters with a 
view to the prevention of fraud on the part of the consumer. In order to 
prevent the fraudulent discharge or withdrawal of water from wet gasmeters 
by the well-known practice of tipping the meter from an horizontal to an 
inclined position, it is proposed to employ a pipe which is connected to the 
water outlet, and is carried round or partly round the meter, so that on 
elevating one side, or the front or back of the meter, one or other of the 
two ends of this pipe must be elevated above the water line; hence the 
impossibility of pouring out or discharging any water from the meter by 
that source. This tube or pipe should be of larger bore than that of the 
nozzle or orifice for the escape of the water, so as to prevent a syphon action 
arising. the same system of pipe surrounding a portion of the meter is 
equally applicable to the gas syphon pipe for accomplishing the same object. 
In order to prevent the extraction of water through the water supply pipe 
by means of a small pump or filter, a grating is inserted therein, which will 
effectually obstruct the passage of any apparatus therethrough but will at 
the same time leave the water free to enter the meter when supplying the 
same. A valve may also be inserted inside the gas outlet pipe, opening 
upwards, so as to allow the gas to pass freely, but closing instantly should 
any attempt be made to force the water out by blowing into the meter. A 
baffle plate or obstructor may also be placed inside the gas outlet pipe, 
with a view to preventing the introduction of any piercer or perforating 
instrument intended for puncturing the surface of the measuring drum. 
1962. C. B. Gruner, Alfred-street, Islington, London, “ Photographic 

apparitus.”— Dated 8th July, 1862. 

This invention relates to certain novel apparatus by means of which the 
yellow or dark chamber can be entirely dispensed with. The said apparatus 
may be constructed and arranged in various ways; they may constitute a 
separate apparatus entirely distinct from and independent of the camera, 
or they may be connected with and form part of the camera. If the 
apparatus isto be detached from the camera, it may consist of as many 
double boxes as there are solutions or fluids to be employed. The lower 
part of each box contains the dipping bath, the upper part being made to 
receive the camera back, or exposing side. with its plate. This camera back 
is fitted withan inner sliding frame of ebonite, glass, or other suitable 
material or substance, and is made to receive and hold the plate under 
operation. Supposing the plate to be coated with collodion, it is placed into 
the glass or ebonite frame, whereupon the camera back isclosed and inserted 
through the top of the double box holding the silver bath. A slide dividing 
the upper and the lower boxes is then withdrawn, and the ebonite or glass 
sliding frame is lowered into the silver bath by means of a rod screwed 
into the top of this frame and passing through the top of the camera back. 
When the collodionized plate has been a sufficiently long time in the silver 
bath, it is withdrawn therefrom by means of the said rod, and the slide 
dividing the upper part from the lower box is again inserted. The camera 
back is then transferred to the camera and the plate exposed in the usual 
manner, and thereupon it is again removed andinserted into double box 
No 2, the lower part of which holds the dipping bath with developing solution. 
This dipping bath is formed of yellow glass, and the frame or box holding 
it is made with apertures both in the front and at the back, so that when 
the prepared and exposed plate is immersed the development of the image 
can be seen and watched. From box No 2 the plate is transferred to box 
No 3, and so on till the image is lete ; and the p prefers, though 
it is not absolutely necessary, to make all the dipping baths of yellow glass, 
so as to permit of following the entire operation from beginning to end. 
1964. J. RussEu., jun., Manchester, ‘‘ Method of indication to be employed 

in railway and other time tables." —Dated 8th July, 1862. 

This invention consists in the use and application of stripes, dots, commas, 
or other marks or signs to any or all of the division lines now employed to 
separate the rows of figures denoting the line. For example, take the 
departure of a train consisting of one or two classes of carriages; this is 
denoted by two marks or signs upon the division line; and the numerals 
usually employed for the purpose are discarded, and, consequently, the 
space they occupy is saved ; then if an extra class is added to the train at a 
future station, it can be indicated at the point of addition by a mark, when 
a numeral would only tend to confuse instead of instruct.—Not proceeded with. 











1965. C. SLaTFORD, Cannen-street West, London, “* Improvements in trim- 
mings, tufts, and other articles for ornamental and decorative purposes.” 
—Dated sth July, 1862. 

This invention consists in taking .Jambs’ wool or sheep's wool while still 
adhering to the skin, and in shaping the skin according to the purpose to 
which the wool is to be applied, in order to impart the desired shape to the 
tuft or other article. The wool may be dyed any desired colour or colours, 
or may be used white. In some cases the inventor unites two or more skins, 
having the wool dyed in different colours.—Not proceeded with. 

1969. H. WETHERED, Bristol, ‘‘ Construction of handles, latches, or fastenings 
Sor doors, gates, and windows.”"—Dated 8th July, 1862. 

This invention consists, principally, in the use of a lever handle, on the 
spindle of which is a tongue or short arm, which can be used single or 
double, and when brought into a horizontal position may be inserted into a 
slot or socket made in a catch plate, which is by screws or otherwise 
to the jamb or door post. When the door is being shut this tongue or arm 
of the lever handle is brought against an inclined ——— jece, Which 

i ore the arm 


will cause the lever handle to assume a horizontal position 





or tongue can enter the slot or socket and the door can be fastened. In 
order to do this the lever handle must be lifted up, either by the projecting 
iece on the door or by hand, and the tongue or arm attached thereto must 
pushed forward while in a horizontal position into the slot or socket; and 
when well clear of the projecting piece the lever handle and the tongue or 
arm on its spindle may be lowered into a vertical position, in which it will 

remain while in a state of rest. 
1973. A. GiuBEy, Oxford-street, London, “‘ Apparatus for washing and cleans- 

ing bottles.”—Dated 9th July, 1862. ; 

This apparatus consists of a series of brushes mounted upon a suitable 
frame, each fixed upon a hollow spindle, which with the brush, revolves in 
the inside of a bottle tobe cleaned. Through these hollow spindles, and by 
means of a general supply pipe with which each one communicates, the 
patentee introduces a supply of water which is carried into the inside of 
each bottle, and by the ection of the brushes revolving is used to cleanse 
the inside of it. e bottle is placed slightly inclined from the horizontal 
plane, its mouth falling into a hollow metal boss, through and upon which 
the hollow spindle is mounted, and with the brush surrounding it is p: 
into the interior of the bottle. The bottom end of the bottle is laid upon a 
sliding seat, so as to regulate its position. The slide is held to its place by 
means of a spring, so that the bottle is steadied and held in its proper posi- 
tion during the operation. The hollow spindles with the brushes are caused 
to revolve by means of rollers or pulleys and straps, or by any other well- 
known motion. When complete the frame upon which the whole is mounted 
is arranged so as to form a trough to receive the dirty water as it comes 
from the bottles after and during the operation. 

1974. H. S. Pontirex, Banbury, “ Apparatus for distributing water”— 
Dated 9th July, 1862. 

This invention has for its object improvements in apparatus for 
distributing water, applicable for cleansing casks or other vessels, 
especially that description of casks known as union, or union cleansing 
casks used in breweries, or for other purposes, amongst whicn may 
be mentioned extinguishing fires in cellars, or in the holds of ships. In 
applying the invention to cleansing unions, or union cleansing casks, the 
patentee is enabled to do away with the apparatus heretofore necessary to 
cause the casks to revolve when being cleaned, whereby a saving of twenty- 
five per cent. is effected in the cost of construction of such unions, and the 
water used in cleansing the casks is not one tenth of the quantity required 
where the unions revolve. For the purpose of carrying out this invention 
he takes a tube, of brass by preference, one end of which is attached by a 
screw, or by simply tying, to a hose pipe supplied with water in any con- 
venient manner. The other end is formed with a screw on it for a part of 
its length, for the purpose of carrying a spreader or valve. Below the 
screw on the pipe, circular, longitudinal, or other openings are formed, for 
the purpose of allowing egress to the water, and the end of the pipe is closed 
with a plug which carries a screw on its outer part ; on to this screw is fixed 
an inverted cap made of copper, brass, or other metal, of larger size than 
tke pipe ; the end of the cap comes up to or beyond the screw above referred 
to on the body of the pipe, and covers over the holes left in the interior pipe ; 
this cap is curved towards the inner part at its extremity. On to the screw 
above referred to is placed the spreader or valve ; it is constructed to work 
on the screw, and has a flat flanged piece fixed to the screw, which is coned 
to fit the cone on the cap, and by screwing down close can be made to 
effectually shut the aperture. This screw is fixed on to a pipe of suitable 
length which is placed outside the water pipe, and moves freely round it. 
When working the apparatus, the pipe is dropped a proper depth into the 
cask or other place, and the screw being withdrawn or unscrewed the water 
is delivered within the cask or other place as required, The adjustment 
at will of the opening between the cones by means of the screw regulates 
the height and shape of the jet or body of water delivered. 


1975. J. Ruopes, Morley, Leeds, ‘‘ Rag machines."—A communication.— 
Dated 9th July, 1862. 

This invention has for its object the prevention of bits or tufte of untorn- 
up rags from passing forward with the wool or fibre, and the improvements 
consist in forming an opening in the cover to the back of the swift, and 
placing an adjustable slide plate therein, with a diaphragm or plate between 
the cover and the swift, which is fixed at one edge to the cover, and by 
means of adjusting screws is set at a suitable distance from the periphery 
of the swift at the other edge. 

1977. H. Escuwrar, Mincing-lane, London, “ Purifying wood and other 
vinegar.” —Dated 9th July, 1862. 

The patentee claims the purification of vinegar (acetic acid), in itsacid or 
neutralised state, by filtering the same in a diluted state, as described, 
through a series of charcoal filters, adding a fresh filter at the end, and dis- 
connecting the first and foulest filter of the series, as explained. 

1978. G. T. Bousrienp, Lovghborough Park, Brixton, Surrey, ** Washing 
machines.”— A communication.— Dated 9th July, 1862. 

In constructing washing machines according to this invention, a barrel or 
cylindrical wooden vessel is furnished with axes or trunnions, and these are 
supported by a wooden frame, so that the barrel or vessel is free to revolve 
end over end; a handle is fixed on one of the axes by which it can con- 
veniently be rotated. At the top of the barrel or vessel a cover is fitted, 
which is capable of being secured watertight by a cross bar and pressure 
screw. Within the barrel or vessel a number of circular ribs are fixed 
against its sides, and parallel to itsends. In making use of the machines 
the fabrics to be washed are placed in the barrel or vessel, together with a 
number of,spheres of wood or stone and soap and water. The cover is then 
put on, and secured by the screw and cross bar ; the vessel is then rotated 
for a few minutes, at the end 6f which time the fabrics will be found com- 
pletely cleaned.—Not proceeded with, 

1982. J. O. Butter, Kikstall, near Leeds, “ Steam hammers and framings 
therefor.” —Dated 9th July, 1862. 

This invention relates to the framing or supporting standards of steam 
hammers, and consists in making such framing or standards of wrought-iron 
in lieu of cast iron, as heretofore. In some cases the standards may be con- 
structed in one piece of wrought iron, and shaped either by forging under 
the hammer, or by suitable dies and pressure. For large hammers the sup- 
porting standards would be composed of several wrought iron plates rivetted 
together, and straightened by angle, T, or other suitably shaped bars, as is 
well known in the making of wrough iron structures.—Not proceeded with. 


1983. W. F. Reyvnoups, Commercial-road, London, ** Watch pendant.”—Dated 
10th July, 1862. 

This invention consists in passing the ends of the bow through the ball of 
the pendant, and securing the same by rivetting or otherwise so as to pre- 
vent their return, the said ball being formed in two parts for that purpose 
and employed in connection, with the fixed pendant, or with a swivel move- 
ment and solid bows: the object being to straighten the bow fastening, and 

revent its being forcibly disengaged from the watch, a spring movement 

ing also employed for enabling the bow to maintain its relative positions 
to the watch.— Not proceeded with. 
1987. A. BonNELL, Hethpool-street, Maida-hill, Mildleser, “ Churns.”"—A 
communication.—Dated Wth July, 1862. 

In carrying this invention into practice the patentee makes use of a 
suitable box or case mounted on legs, which may be made removable if 
desired. Within this box or case he places a shaft with beaters, the said 
beaters being projecting arms fixed on the shaft in such manner that they 
shall range as a twisted line or thread of a screw, or an approximation 
thereto ; one end of this shaft comes through the end of the box or case, and 
has a toothed wheel thereon ; the interior of the bottom of the box or case 
has projecting pieces running the whole length, and forming what may be 
termed a series of steps. Inside the case, and above these beaters, at the 
end where the beater shaft protrudes, isa circular case of zinc, or other 
metal or material, which has a hole at the top, and within side a number of 
projections or corrugations; and in this circular case is a disc similarly 
corrugated, which disc has an axis passing through the case, having a 
toothed wheel outside, this toothed wheel and the toothed wheel first 
described being driven by another toothed wheel on a winch handle, such 
winch handle being provided with arrangements for throwing the same 
into or out of gear with the one wheel or the other, or causing the whole 
train of, wheels to work together. The case has a movable top, and a plug 
to clear the churn, and in the top is an orifice communicating with the 
aforesaid circular case, fitting into which is a movable feeding dish, Into this 
the cream is poured, and the winch handle, being placed in gear with the 
axle of the circular case only, is made to rotate, when the cream will be 
acted upon by the rotation of the disc therein. The periphery of the disc 
being some little distance from the inner circumference of the circular case, 
the cream thus acted on exudes therefrom, and passes into the churn, where 
the winch handle is thrown out with the disc handle, and into gear with 
the beater shaft, and again turned ; and when the churning is fully effected 
it may becleaned out by pouring in warm water, and placing the winch 
handle in gear with all the toothed wheels, causing them to rotate, when 
the hot water can be passed off by removing the plug aforesaid. 








Bristo. AND West or Enctanp Wacon Company.— The fourth 
half-yearly meeting of the shareholders of this company was held 
last week at the Commercial-rooms, Bristol. Mr. J. Perry, chair- 
man of the directors, presided. The report was satisfactory, it 
appearing there was a balance of £1,158 12s. 8d. on the revenue 
account, applicable to dividend. The depreciation account amounts 
to £1,210 13s. 8d., and the whole of the formation expenses, 
£613 8s. 8d., have been paid off. The report was adopted, and a 
dividend of nine per cent. declared; and it was also resolved to 
change the name of the company to that of “ The Bristol Railway 
Rolling Stock Company (Limited).” The directors were authorised 
to purchase and sell upon redemption terms railway engines, and to 
purchase and let or sell passenger carriages and any other railway 
stock, upon such terms as they shall think proper. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Trave: No Improvement: Continued Decline in America 
Orders: The Season Inquiries not yet in the Market—Pia Trape: 
Inactive—Coat Trave: Good Demand at Remunerative Prices— 
GeneraAL Manuracturtne Trapves: Orders Few and of Small 
Value: Branches Specified—Guovcester Wacon Company: Light 
per Cent. Dividend—Prince Lovis or Hesse in Breuincuan— 
Svecestion to Improve Coventry Trape—Boarp or TRave 
Revurns ror Five Years: The Exports of Metals, §c., Dissected 
for 1861—Minerat Statistics ror THE SAME Yean—THe Faran 
Pir Outrace: A Reward Offered by Government. 





Tue want of animation perceptible in the iron trade of this district 
last week has now given place to an improved state of things since 
our last. The very unfavourable nature of the exchanges at New 
York is affecting the demand which bas hitherto been generally 
experienced from United States customers. At the same time there 
are rare instances in which certain houses, who are well known for 
the liberality of their terms in their transactions with America, are 
really busy. The probability of an armistice is being discussed, but 
the majority believe the armistice improbable, and those who enter- 
tain an opposite opinion see in it no improvement. This all concur 
in expecting, sooner or later, as the fighting continues with vigour 
or is languid. Most of the iron now being made is for the home 
market, and there is a great inquiry for sheets. lates are in 
tolerably good demand, as are also hoops; and bars are improved 
at some firms. First-class boiler plates are not in so much request 
as they were a few weeks ago; and the large orders, for which we 
have been accustomed to look at about this season, and that usually 
give rise to an animated trade in girder iron, have not, as a rule, yet 
appeared upon the market. 

Sales are not yet being effected for pig iron. 

Coal still experiences a good demand at all the collieries. Best 
household samples at collieries in favourable positions to the different 
leading markets realise from 10s. to Ils. per ton at the pit's 
mouth; and best furnace coal can, under equally favourable cir- 
cumstances, realise 7s. a ton. 

The general manufacturing trades of this district are not in so 
good a condition as they were a fortnight or three weeks ago. 
As a rule the order sheets that are being sent home by the travellers 
are not of average value: and the reports from Ireland in particular 
are quite discouraging. There is, however, reason to conclude that 
the state of things which now exist is not that which will prevail 
in the ensuing few weeks, when the season has become more 
developed. Relative to the respective trades, we may remark that 
the tin plate workers have sufficient orders to keep the hands on 
at full time, but the japanners report business slack. The hollow- 
ware makers are tolerably busy; the lock trade remains in pretty 
much the same condition as when we reported upon it at length last 
week; the brassfounders are slack, aud the remark applies to the 
metal trades generally ; the edge tool manufacturers are busy; the 
chain and cable makers are still complaining; the gun-lock filers 
have constant work; and the wire mills are running full time, but 
not upon orders received within recent date, 

The reduction in the price of copper has, as might have been 
expected with so great a fall, produced a little excitement; but 
purchases have not been made to any great extent, the opinion of 
consumers being that the tendency of the money market will have 
the effect of keeping prices down. For tin of all descriptions 
prices are firm, and the demand steady. 

The idea of using the occasion of the Prince of Wales’ marriage 
as one for slightly benefitting the Coventry weavers will be practi- 
cally carried out, certainly in Birmingham. There the Town 
Council have, by a formal resolution, approved the suggestion of 
the General Purposes Committee of their body, that each of the 
inhabitants of the town should wear, on the 10th of March, a 
rosette of Coventry ribbon, 

The annual statistical statement of the trade and navigation of 
the United Kingdom with foreign countries and British pos- 
sessions in the year 1861, has appeared since our last. In the com- 
piling of this volume an important alteration has been adopted—it 
is the introduction of new accounts or divisions of countries. One 
great advantage of the new arrangement is, that we find all the 
shipments of British manufactured goods to the United States given 
under separate heads, showing the exports to the North Atlantic, 
South Atlantic, and Pacific ports of America, respectively. In like 
manner, under the general head Italy, the quantities and value are 
set forth for the Sardinian States, Tuscany, Naples, and Sicily. The 
total declared real value of the products of the United Kingdom for 
1857, £122,066,107 ; for 1858, £116,608,756 ; for 1859, £130,411,529 ; 
for 1860, £135,891,227; and for 1861, £125,102,814. In the follow- 
ing tables we have summarised our exports of those classes of 
British manufactures and produce in which this district, and the 
readers of ‘Tne Enaineer generally, may be fairly supposed to be 
especially interested. The table embraces the five years from 1857 
to 1861, both inclusive :— 


































| 1857. 1858. 1859. 1860, 1861. 

| £ £ C—O ¥ £ 
Coals .e «ce co ov 3,019,928 | 2,872,061 3,113,487 3,144,454) 3,410,648 
Coke and Cinders .. | 191,433 173,383 156,520) ieee 194,142 
Iron : 

Pigsc ce co | 1,609,115 | 1,084,170 | 901,929) 974,065! 1,044,304 
sar and Rails | 5,962,780 | 4,991,530 |5,616,403' 4,969,317 4,619,570 
solt and Rod oe 299,825 224,269 | 277,628 4 169,064 

Cast oe ° ¢@ 753,334 822,979 | 795,819) 832,658 702,824 
Wire ° ° 242,087 209,073 | 228,019 250,087 205,979 

Iron, wrought : 

Anchors, &«. 169,137 261,500 | 240,807) 225,498 214,210 
Hoops .. «2 os 407,565 320,799 392,338) 433,695 289,796 

Nails oe ee 297,252 300,245 | 314,754) 295,655 241,720 

sheets, plates, &c, | 2,616,402 , 2,307,942 2,709,405,2,891,305) 2,076,321 

Old (for re-manufae- | 

ture) ee ee 197,261 | 94,889 31,103 16,746 | 36,001 
Copper, unwrought : 
Bricks, pigs, &c. .. 852,055 | 699,622 | 691,627 749,879] 433,410 
Copper, wrought : | 
Sheets, nails, &c. 960,543 | 1,045,346 | 865,102)1,178,168! 854,207 
Mixed, or yellow 
Mos se . v0 | 712,643 573,147 | 639,340) 625,983 585,147 
Other kinds .. .. | 454,855 391,425 | 256,206) 233,686) 276,090 
Arms and ammuni- 
tion : | ! 
Guns .. .. os 109,789 | 300,632 | 157,975] 333,283) 505,033 
Gunpowder ee 354,144 272,824 | 338,119) 353,101) 362,245 
Hardwares and cutlery 4,016,230 | 3,277,607 |3,809,255/3,770,609, 3,425,610 
Machinery : | } | 
Steamengines .. 1,069,249 | 1,097,278 | 973,340 1,238,333) 1,258,164 
Other kinds .. 2,814,420 | 2,402,074 (2,7! 31/2,599,488) 2,955,506 
Steel, unwrought .. | 748,579 | 589,676 | 805,832| 986,223 726,956 
Tin, unwrought ah 290,721 270,698 | 353,109) 261,592) 343,856 
Tin-plates.. .. «. } 1,600,116 | 1,351,151 |1,522,618)1,500,812) 907,047 


Lead: 


Pig, sheet, and shot | 549,523 | 459,952 | 480,845) 543,299) 423,421 








We proceed to show the ports to which certain of the above- 
named exports sent out in 1861 were forwarded, with,falso, the value 
of the total consignments to the countries named. Of the total 
value of coals exported (£3,410,648), France took £613,435; 
United States (North Atlantic ports), £228,756; United States 
(South Atlantic), £4,692; United States (Pacific ports), £14,527 ; 
Denmark, £215,861; Hamburgh, £201,891; Spain and the Canaries, 
£191,248; Russia, £167,265; Prussia, £163,104; India, Singapore, 
and Ceylon, £126,618; and Holland, £107,914. Of coke and 
cinders, the largest shipments were on account of Spain and the 
Canaries, and the smallest, Chili (£,597). 

Of pig iron France took nearly one-third of the total amount 
exported, the shipments to that country being of the value of 
£304,801, to Holland the value was £158,654. 

The iron bars shipped to the United States were of the value of 
£151,726, for North Atlantic ports, while the South took £2,778, and 
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the Pacific ports, £16,164. France purchased £121,283 worth ; 
Italy, Sardinian States, £102,459; Tuscany, £24,095; Naples and 
Sicily, £94,299, and the Adriatic ports (Ancona and the Romagna) 
£8,879 ; India, Singapore and Ceylon purchased to the extent of 
£299,167, and British North America, £151,834. 

The most important markets for railroad iron were India, Singa- 
pore and Ceylon, which bought to the value of £909,479. Spain 
took £334,992 worth; Russia, £231,638; Australia, £188,523; 
Portugal, £114,417; France, £108,406; United States (South 
Atlantic ports), £92,253; United States (North Atlantic ports), 
£81,644 in value. 

Of bolt and red iron the bulk was consigned to Pndia, Portugal, 
China and Hong Kong, and the kingdom of Italy. 

Cast iron of the value of £140,739 was shipped for India, Singa- 
pore, and Ceylon; Brazil, Australia, Russia, and Holland also 
taking large quantities. 

Iron wire of the value of £40,998 went to Australia; to the 
United States, North, £29,172; United States, South, £349; United 
States, Pacific ports, £47; Belgium, £21,562; aud to British North 
America, £10,557 worth. 

Wrought iron anchors, &c., of the value of £33,094 were sent to 
British North America; £26,957 to Spain; £25,941 to the United 
States, North; £434 to the United States, South ; and to the value 
of £225 to the United States, Pacific ports. 

Of hoops there were shipped to India and Ceylon quantities of the 
value of £32,351; to the United States, North, £29,633; United 
States, South, £979; to British North America, £20,670; Holland, 
£15,889 ; and to Gibraltar, £15,381. 

Wrought nails were taken by Austr 
by British North America, £36,12: 
West India Islands and British Guiana, 
to the value of £12,045. 

Iron sheets, boiler plates, &e., were sent out to India and Ceylon 

the value of £65,806; to Holland of the value of £61,534; 
Russia, £46,304; United States, north, £15,965; United States 
South, £1,285; United States, Pacific ports, £3,434; France, 
£33,989 ; and to British North America, £57,530. Steel, unwrought, 
went to the United States, north, to the value of £305,388; to the 
United States, South, £9°9; United States, Pacific ports, £1,92: 
France, £129,203; Holland, £58,869; Belgium, £55,228; and to 
British North America to the value of £20,670, 

In the item of copper, unwrought, more than half of the whole 
of the exports were on account of France: viz., to French ports, 
£246,621. India, Belgium, Holland, and Hamburg, also purchased 
largely. Again, in copper, part manufactured, France is at the head 
of the list; India, Belgium, Holland, and Prussia, respectively, 
following in order, as consumers of this class of products. Of 
copper sheets, nails, &e., India, Sivgapore and Ceylon took more than 
half of the entire value of the exports, £159,210 having been shipped 
for those markets, while the aggregate exports reached only £851,207, 
he total value of copper wire was £13,793; of which £9,410 went 
to Western Africa (foreign), £1,129 to India, Singapore and Ceylon, 
£364 to Holland, and £2,890 to other countries not specified. Of 
mixed or yellow metal, India purchased £170,962; Holland, 
£64,416; Bremen, £52,192; Hamburg, £45,025; Australia, £36,028 ; 
Mauritius, £29,435; Italy (Sardinian States), £23,684; the United 
States (north), took £8,989; United States (south), £54; and 
United (Pacific ports), £885. ‘The aggregate American consump- 
tion was nearly equalle | by the Channel Islands. 

We must pass over the item of arms and ammunition, merely 
remarking that the largest shipment of guns and pereussion caps 
was to America, one-fifth of the total export of the former going 
to that country. 

Kelative to the important item of hardware and cutlery; we ex- 
tract the following from the information supplied. The United 
States, North Atlantic ports took to the value of £6,633,138; 
United States, south, £7,440: United States, Pacific ports, 
C10,878; Australia, £359,185; India, Singapore and Ceylon, 
£217,988; France, £201,410; Hamburg, £162,563; British North 
America, £159,554; Brazil, £148,345; Russia, £129,040; British 
possessions in South Africa, £117,638; Portugal, Azores, and 
Madeira, £107,666 ; Holland, £92,423 ; British West Indian Islands 
and British Guiana, £67,844; Belgium, £59,992; Italy (Sardinian 
States), £36,056; ‘Tuscany, £17,724; Naples and Sicily, £39,126, 
Ot the other countries specified, Buenos Ayres was the best customer, 
the total value of the shipments to that country being £55,547. 

Of wrought iron machinery, tools, We., amounting to £48,530, no 
less than £32,625 were exported to Russia. The value of the steam 
engines shipped to India was £367,162; to Spain and the Canaries, 

292,257; to Russia, £203,127; and to Australia, £10,954. Of other 
kinds of machinery the exports were:—T t, £475,386 ; 
India, Singapore and Ceylon, £424,674; France, £349,115; Hol- 
land, £219953; Hambu £145,929; Spain and the Canaries, 
£171,164; Belgium, £133,478; and to Australia, £123,696. In this 
department the shipments to the United States were comparatively 
small, The total declared value of telegraphic apparatus exported 
during the year was £214,441, of which India and Ceylon took 
£69,256 ; ypt, £44,947; Malta, £33,199; Spain, £31,650; 
France, £15,366; and other countries not specitied, £15,045. 

Birmingham has been visited during the week by the Prince 
Louis of Hesse, the husband of the Princess Alice. His Royal High- 
ness spent Monday and Tuesday in the town. On Monday after- 
noon the Prince and his site visited in succession the works of 
Messrs. Westley Richards aud Son, Messrs. Elkington and Mason, 
and Messrs. Ndelston and Williams. At the manufactory of Messrs. 
Elkington they prolonged their stay to two hours, and at each of 
the other works they spent about one hour in minutely inspecting the 
various of manufacture, in all of which the Prince 

ppeared to take great interest. On Tuesday his Royal Highness, 
after visiting the Free Grammar School, inspected the operations at 
the works of Messrs. Evans and Atkin, metal refiners; the gun- 
barrel proof house in Banbury-street ; Messrs. Lloyd's Patent ‘Tube 
Works, Nile-street, and completed his inspection by visiting the 
Cambridge-street Works, A long stay was here made. ‘The Prince 
minutely inspected the processes of brass-casting, wire-drawing, 
metal-rolling, stamping, finishing, and the ornamentation of metal 
by pressure. 

The Gloucester Wagon Company's dividend has just been de- 
clared, at the rate of 8 per cent. per annum for the past year. 

Some interesting particulars relative to the mineral products 
of this district are to be found in the Blue Book of Misce laneous 
Statistics for 1861, which has just been published. We gather that 
in the three years, 1859-61, the quantity of coal raised in the 
United Kingdom inereased from 71,979,765 tons to 83,035,214 
tons, while the number of collieries increased from M9 to 
3,052. Seventeen collieries in Warwickshire furnished 355,750 
tons in 1859, and sixteen furnished 647,000 tons in 1861. 
Iu Staffordshire and Worcestershire the number of collieries 
increased from 549 to 580, and the quantity of coal produced from 
6,125,000 tons to 7,253,750. The yield of iron ore diminished in 
Warwickshire f ,000 tons to 15,250 tous, and in Staffordshire 
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from 1,449,000 tons to 1,226,695 tous, which was still, however, a 
larger quantity than was raised in any other part of the kingdom. 
‘The quantity of pig iron made in Staffordshire and Worcestershire 
decreased from 616,800 tons to 583,350 tons. Although the largest 
quantity of ore was raised in these counties, their production of 
iron was exceeded in South Wales. The total production of ore in 
the United Kingdom diminished from 7,876,081 tons to 7,215,518 
tous, and pig iron from 3,712,9)4 tons to 3,712,390 tons. One lead 
mine in Staffordshire yielded 86 tons of ore in 1859, and 40 tons in 
L861; the metallic lead produced therefrom amounting to 20 tons 
and 25 tons respectively, to which must be added, for 1861, 120 oz, 
of silver extracted from the same ore. 

Mor the apprehension of the person or persons who occasioned 
the recent accident at the Padgett’s Croft Colliery, near Wolver- 
hampton, by partially severing the drawing rope in use, a reward of 
£50 has been offered by the Government. On Tuesday last, at the 
Bilston petty sessions, the engine-tenter, John Jeavons, was again 
brought before the magistrate, charged with the offence. On this 
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occasion it was elicited that in conversation on the day previously, 
the prisoner had asserted that another man, usually known by the 
cognomen of Pottery Dan, was the guilty person. This assertion 
the prisoner professed to base upon the personal admission of the 
accused individual himself. Finally, the case was further adjourned 
for a week, the magistrates refusing to accept bail. 


ES. 
(From our own Correspondent.) 

Nortnern Topics: Railway Progress: Dock Extension on the Wear: 
Steam-boat Traffic on the Tyne: Messrs. R. and W. Hawthorn: 
The Bar of the Tyne: Exports from the Tyne—Stats or TRADE AT 
Suerrie.p—Liverroot: Mersey Docks and Harbour Board— 
Scortisn Marre Hamilton and Strathaven Railway: Glasgow 
Association of Assistant Engineers: Scottish Shipbuilding Associa- 
tion: The Clyde: tron Shipbuilding—Unttren Kixavom ‘Texe- 
GRAPH Company: Hughes’ Type Printing Instrument—Prorosep 
ENGINEERING INSTITUTE FOR MANCHESTER. 

We commence with the north. ‘The half-yearly report 6f the 

North-Eastern Railway Company, which year by year becomes a 

larger and larger undertaking, states that business has partially 

revived in the district, and that the mineral traffic shows an im- 

provement, which is entirely due to the increased carriage of iron- 

stone and to greater briskness in the iron trade which still continues 
and appears likely to increase. Some progress has been made with 
the Castleton and Grosmont and Whitby deviation lines, and the con- 
struction of the Otley branch will shortly be commenced. For the 
future it is proposed that the cost of labour, chairs, pins, and other 
minor items of expense incurred in tne renewal of way, shall be 
defrayed out of the current expenses of each half-year, and that 
£50,000 shall be credited to the renewal fund at the close of each 
year, to be employed solely for the purchase of rails and sleepers. 
The Stockton and Darlington Railway, which it is proposed to 
amalgamate with the North-Eastern, continues ¢ flourishing under- 
taking, the holders of ordinary stock being about to enter into the 
enjoyment of a dividend at the rate of 8 per ceut. perannum. The 
directors observe in their report, which was to be considered at the half- 
yearly meeting to-day (Friday):-—-“ By the opening of the Eden 

Valley Railway, since the last general meeting, an addition of 

twenty-two miles has been made to your system. ‘The traflic on this 

line is gradually developing — that in passengers has already 
exceeded the expectations of your board. On the opening of the 

Cockermouth, Keswick, and Penrith Railway —the works of which 

are progressing rapidly—the Eden Valley line will become impor- 

tantas a direct route between the east and west ports of the island ; 
it will a!so facilitate the transit of an increasing mineral traffic, in 
addition to being the most convenient route for passengers to and 
from the lake district. With the view of still further facilitating 
this traffic your directors have united in the promotion of a bill in 
the present session of Parliament, for giving powers to this company 
and the London and North-Western Company to work the traffic 
of the Cockermouth, Keswick, and Penrith line—each subscribing 
£25,000 towards the share capital of that undertaking. The steady 
progress of the manufactures on the banks of the Tees, and the in- 
creasing number and size of the vessels frequenting its ports, have 
directed attention to the present accommodation afforded by your 
docks at Middlesboro’. Plans for improvements have been sub- 
mitted to your directors, and await further careful consideration. 

The improvement in the iron trade during the past autumn enabled 

the board, in November last, to reduce, by one half, the allowances 

on the dues affecting that trade.” Assuming that the amalgamation 
proposed is carried out—and it appears probable that Parliament will 
assent to it—the North-Nastern undertaking will next year comprise 

1,160 miles of railway, and will rank next to the London and North- 

Western in magnitude and importance. A loan of £150,000 has 

been granted by the Exchequer Loan Commissioners for the contem- 

plated dock extension on the Wear. The local commissioners had 
intended to seek Parliamentary powers to raise the necessary funds 
but it is probable that they will now desist from their proposed 
application. Three iron steamers for passenger traffic on the ‘Tyne 
have been ordered of the St. Peter’s lron Shipbuilding Company 
by the 'l'yne General Ferry Company ; the vessels will be similar 
in nearly every respect to the T'ynemouth, Newcastle, and Walker, 
now running on the company’s line. Messrs. R. and W. Hawthorn 
have had a portion of their men upon strike during the last tew 

days. It appears that Messrs. Hawthorn recently gave notice that a 

general reduction of wages would take place in their establishment. 

All the men employed agreed, with the exception of the platers, 

rivetters, and “holders on.” Messrs. Hawthorn agreed that the 

wages of this class of men should not be interfered with, but the indi- 
viduals in question then, strange to say, gave notice for an advance 
of wages. ‘To this the firm refused toagree. The strike is expected 
to be soon adjusted. On Friday the American ship Uncowash, 
drawing 21ft. 8in. water, and having on board a cargo of 1,400 tons 
of coal, left the T'yne dock and proceeded direct to sea; so much 
for the improvement of “the bar,” for which Mr. Ure and the River 

Tyne Commissioners deserve such credit. The shipments from 

the T'yne last week comprised 11,706 tons of coal, 3,733 tons of coke, 

7,686 cwt. of iron, and 5,556 ewt. of alkali. There was an increase 

last week of 1,320 tons in the shipments of coke, of 673 cwt. in the 

shipments of iron, and of 5,448 ewts. in the shipments of alkali, 
while there was a decrease of 1,953 tons in the shipments of coal. 

The collieries of the north are stated, however, to be doing rather 

more than of late. 

At Sheffield the expectations of amendment in business have 
not been fully realised. ‘Trade with the chief continental towns is 
moderately active. The French demand is far from brisk, but 
Russian orders come in freely, and with Germany, Spain, and Italy 
an average business is being done. 

It appears that the Mersey Docks and Harbour Board has not 
heard the last of the late gales. At the last sitting a letter was read 
from the Royal Bank of Liverpool complaining ot the damage done 
to their property at Lisecard, and stating that they would hold the 
board responsible for the consequences of the injuries. A deputa- 
tion from owners of property to make similar representations was also 
received. An application from the private telegraph company for 
permission to construct two towers, one on either side of the Mersey, 
for conveyance of a telegraphic cable across the river, was referred 
to the engineer; the application proposed that the board should have 
the use of two wires in consideration of the company being allowed 
to conduct their wires along certain parts of the dock estate. It was 
agreed to place four additional iron buoys in the Canada Dock, at a 
cost of £760. It was also agreed to extend the shed on the south 
side of the Coburg Dock occupied by Messrs. Bahr, Behrend, and Co., 
and to raise the quay at acost of £1,215. The special committee on 
plans for new works submitted for adoption a report (with plans) 
from the dock engineer, as to certain alterations proposed to be 
made in the intended scheme for the corn warehouses at the Prince's 
basin, and the alterations at the said basin, involving an additional 
cost of about £36,500. Mr. Brocklebank agreed with the conunittee 
that the present plans were a great improvement on those formerly 
submitted. The tirst feature was the enlargement of the entrance into 
the Prince’s Dock basiu from 5vft. to 65ft. The next feature was 
the enlargement of the entrance into Waterloo Dock from 40ft. to 
45ft. wide, with an alteration likewise in the position ofthe entrance 
which he thought would be a very considerable advantage. The 
canal to the south of the Waterloo warehouses was enlarged from 
100ft. to 140ft., giving sufficient space for two vessels to lie, one on 
each side, leaving a passage through the middle. ‘These were the 
main features of the alteration in the Prince’s Dock basin, the 
additional cost of which would be something like £18,000, and for his 
own part he considered that the money would be well laid out in such 
alterations. The warehouses were proposed to be built fireproof, 
and to be supported on iron girders, by which means there would be 
a great saving of room upon the quay floor, which he thought would 




























be very advantageous to the traffic which would go there. The 
total cost of carrying out the plans would be £328,314. The 





engineer had now under his consideration some improved machinery, 
by which it was expected that the warehouses would.be worked at a 
minimum of cost, seeing that it would both take the grain out 
of vessels and likewise distribute it through the various rooms with- 
out much manuallabour. Heconcluded by moving the confirmation 
of the proceedings of the special committee. Mr. Shand seconded 
the motion, which, after some discussion, was agreed to. 

Scottish advices note the opening of the Hamiltonand Strathaven 
Railway. At the last meeting of the Glasgow Association of Assis- 
tant Engineers, Mr. A. B. Ghery read a paper on the iron manufac- 
ture; adiscussion was commenced. At the usual monthly meeting 
of the Scottish Shipbuilders’ Association, the principal business of 
the evening was the consideration of the report of the special com- 
mittee appointed at last meeting to consider proposed amendments 
on “ Lloyd’s Rules” for the construction of iron ships, and discus- 
sion on the amendment proposed by Lloyd’s Committee in their cir- 
cular of 8th Jan. The opinion of the Association is generally in 
favour of the alterations in the rules proposed by Lloyd’s Committee, 
so far as they go; and, after a long and animated discussion, it was 
finally agreed that a report in accordance with the decision of the 
meeting should be drawn up and submitted to Lloyd’s Committee, 
as the expression of the opinion of the association on the questions 
which had been submitted for their consideration. At the last sit- 
ting of the River Clyde trustees, correspondence, &c., was read with 
reference to a suggestion for placing the affairs and management of 
Port Glasgow harbour under the control of the trust. The Lord 
Provost intimated that the revenue of the trust during January 
amounted to £9,205 as compared with £8,256 in January, 1862, 
showing an increase of £951. We were at some pains recently 
to collate some information in illustration of the progress of steam- 
ship building on the Clyde last year, and it seems that the business 
done under that head in 1862 exceeded the corresponding transactions 
of any previous twelve months. ‘Thus the number of iron ships, 
with their tonnage, built on the Clyde during the last seven years 
has been as follows :— 

Building at close 





Year. Ships Finished. Tonnage. at Tene. 
1856... 103 we ce ce SS.5BD os oc ce ce ce 
8 cs ce os TGS cs tle Cele 
1858 ow GO .. oc co 40,0223 .. co oo cf op & 
859 soe TS co ce ce 35,705 oe ce co ce oe 52 
1860) og we BB «ce oo «oe 47,8388 .. co oo - oo 4 
WS6L we oe 8S ee oe OOSOL oe oe oe -- 62 
1862 4. oe 122. co co GV,960 .. 1s oe co oe 86 
It is considered, however, that; the present activity must be 
regarded as exceptional, having been occasioned by orders received 


from the Danish and Turkish Governments, as well as our own 
administration, for war ships, and the demand from France for 
steamers to form regular lines of communication between that 
country and other parts of the world. But whatever may be the 
course of the present activity, it is not less satisfactory ; and the fact 
that during the last seven years 636 large iron Vessels (most of them 
steamers) have been built in the neighbourhood, shows how widely 
extended is the well-deserved fame of the Clyde. Messrs. Scott and 
Co., of Greenock, we may add, while discoursing on this subject, 
have launched an iron screw steamer of 450 tons, named the Milani, 
for an Italian company. The vessel will be titted with engines of 
150-horse power. 

It appears that the United Kingdom Telegraph Company—the 
new shilling affair—has obtained the exclusive right to use, in 
England, Professor Hughes’ type-printing telegraph instrument. 
On Monday one of these instruments came into use for messages 
between Manchester and Liverpool. On Wednesday, tlle Mayors and 
ex-Mayors of Manchester and Salford, and a large number of leading 
local gentlemen, witnessed at Manchesterthe operation of the instru- 
ment. 

Mr. Ilarry Jones suggests the establishment of an engineering 
school or institute in Manchester, on the ground that it would be 
exceedingly useful to a large class of the community—draughtsmen, 
foremen, apprentices, &c. Mr. Jones says:— Manchester, unlike 
most other large manufacturing towns, has no engineering school, 
nor any society of engineers open to the public at stated times as an 
audience, and therefore a very large number, both of amateurs and 
professionals, are denied the means of gaining that knowledge 
which is so valuable to them as practical men, and have to trust 
to the flowery and theoretical ideas of the sages connected 
with the various different societies, which reach us in a very 
curtailed form in the various publications devoted to that pur- 
pose; and, therefore, I, as an apprentice at the largest 
machine making establishments in the city, take the liberty 
of showing how this very desirable end may be attained when taken 
up by some abler pen than my own, and by your kindness in 
granting it publicity. Now, what 1 think is wanted, is some 
suitable place where meetings could be held, papers read on various 
scientifis subjects, models and drawings exhibited, and anything 
else that might suggest itself as conducive to the common good, 
keeping science always strictly in view ; we should then know of 
the many new things that are daily brought out, and, by dis- 
cussing their merits or demerits, be more likely to thoroughly 
understand them by that than by any other means; and I feel sure 
that there are many scientific men who would occasionally lend us 
their presence, and co-operate, if they were invited.” 
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1862. 1863 1862. 18€3. 
Perlood—#£ 28468 £5 £8 Perload— £548 £5% £% 
eoceeccoece +14. 015 0 151017 0 Yel, pine, per reduced ©, 
Quebec, red pine .. 310 410, 3 10410 , Canada. Istquality 17 018 0 17 01810 
yellow pines. 3 0 40 3 0 4 0 2nd do.. 11 012 0 12 01210 
St.John, N.B,yel. 5 0 510, 5 0 510 Archangel, yellow. 13 01310 13 014 ¥ 
Quebec, oak, white510 610 5 0 510 St. Petersbg.yel... 111/12 0 12 01210 
birch .... 38 0 SlU| 310 40 Finland. 9 010 0 
Meme! 0000 Memeil . oe 10 615 0 
elm.. 310 415 Gothenburg, yel... 10 011 0 lo O11) 
Danizic, oak . 5 310 6 0 white 9 0 910 91010 9 
fir.. Q | 215 310 | Gefie, yellow .... 1” O11 10/10 O11 0 
Memel, fir . 7 310 4 O | Soderhamn ... 9101010; 10 O10 
q 35310 Christiania, per C i 
2 210 215 12 fiby Sby9S21 0 2% 0) 22 0235 0 
% H '5 0680 IM.ee eee yellow 
yl. pineS5 0 6 0) 5 O G O | Deck plank, Dots 4 
rd sae 00060 00090 per 40 ft. 3 in, } O18 14) O11 4 
Lathwood. Dantz,fm 510 616) 6 0 610 | Staves, per standard M | 
St. Feters.5 O S10, 8 O S10 | Quebec, pipe .70 0 750! 60 0 700 
Deals, per C., 12 ft. by 3 by 9 in, punc n 18 ov 2009 1 0 is” 
Quebec, wht. spruce 15 10 19 10 13.0 18 0 || Baltic, crown 5 . . 00 
St. John ,whtspr 4l0l6le i3 16 0 pipe . } 1 0100 aad wens 
> ow ‘ > ' 
SCOTCH PIG IRON REPORT. 
s. d. 
No. 1 Gartsherrie .. .. 57 3 f.0.b Glasgow, 
»» 2 Coltmess .. ww - 57 3 do. 
v 1 Calder oo oo ef 56 0 do 
» Ll G.M.B. co oe 54 O do. 
o 8 Do. .e of of 92 9 do. 
M. Nos. Do. .. «oe o S53 6 do. 
WARRANTS. s. d. 
. Cash prompt .. .. 53 9 perton, 
— No. land | 1 mo. open ee oe 54 O do. 
2 ee e p . ' 
. > = MOS. gy eo ee i. do, 
— fy. se ae oe 
MANUFACTURED IRON, 
2 d. 
Bars, Govan .. « « of 7 5 @O nett, 
+» Common ee of «+ 615 O less 4percent. 
Drumpeller, Common... .. 617 6 ,, 4 4, 
0. Best... so oo 735 O 5 & 5 
Crameond Scrap Bars delivered 
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Glasgow, 11th February, 1863. 

During the past week there has been no movement of any importance in 
the pig iron market. A moderate business is being done, both for shipment 
and consumption, but the production is still very large and considerably in 
excess of the demand. 

Exports last week were 6,922 tons against 11,122 tons in the corresponding 
week of last year. itn 
Suaw, THOMSON AND MOORE. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
/ SOCIETY. 


Febuary 10th, 1863. 
E. W. Bryvey, F.R.S., F.G.S., President, in the chair. 


Dr. Jove described a barometer for measuring small atmospheric 
disturbances. Jt consists of alarge carboy connected by a glass tube 
with a miniature gasometer formed by inverting a small plantinum 
crucible over a small vessel of water. The crucible is attached 
to the short end of a finely suspended lever, multiplying its 
motion six times. When the apparatus was raised 2ft. the 
index moved through lin.; hence he was able in serene weather 
to observe the effect corresponding to the elevation of less than lin. 
The barometer is placed in a building the slated roof of which 
affords, without perceptible draught, free communication with the 
external atmosphere. In this situationit was found that the slightest 
wind caused the index to oscillate, a gale occasioning oscillations of 
2in., an increase of pressure being generally observed when the 
gusts took place. 

Mr. Joseph Sidebotham exhibited a cornelian pebble with a cavity 
containing a globule of water, brought from the coast of Tuscany. 
These pebbles are often picked up on the shore, and when broken 
exhibit a crystalline cavity about one-third filled with water. 

Mr. Dyer read a paper entitled “ Notes on the Introduction of 
Steam Navigation.” 

Mr. Dyer stated that this subject, being of great importance, had 
engaged many able pens in tracing the origin of the several inven- 
tions and experiments that preceded the final triumph of steam 
power over that of wind for navigating ships; each writer claiming 
the honour of priority for his own country. It may be useful to 
state the order in which, and the parties by whom, the principal 
attempts were made to realise that object. Several letters lately 
appeared in the 7imes, and were thence transferred to the pages of 
Tue Enoinesn, giving a graphic account of the “ first steamer in 
English waters,” the Margery, built at Dumbarton, by the late 
William Denny, for William Anderson, of Glasgow, and passed 
through the canal to the Forth and thence to the Thames, where 
she arrived on the 23rd January, 1815.” On the authority of 
Mr. Anderson, then, this date is fixed when the first steamboat was 
seen on English waters. ‘The first steamboat, the Claremont, was 
started as a regular packet on the Hudson river, in the spring of 
1807; so that the first steamer seen ov the American waters was 
fifty-five years ago, a lapse of time that should now insure a calm 
view of the steps that led to this first actual success in steam navi- 
gation. It will be shown that, by along course of persevering 
labours, the honour of that success must be conceded to Robert Ful- 
ton, by whom it was achieved. 

While admitting tue merits of other ingenious men long engaged 
in the same pursuit, it is clearly proved that, either from good for- 
tune, or by the exercise of superior judgment and skill, the race 
was won by eight years’ priority of steam navigation, by Fulton, on 
the Hudson river. 

In 1793 Mr. Fulton sent his plan for a steamboat to Lord Stan- 
hope, who approved of and thanked him for the communication. 
Shortly after Fulton went to Paris, and made experiments on the 
French waters, with the chain floats, the duck’s-foot paddles, the 
screw or smoke-jack propellers, and with the paddle wheels, to 
which latter he gave the preference, and constructed a boat with 
them in 1803, which was the model adopted in building the Clare- 
mont in 1806. 

Mr. Dyer had sailed in the Claremont, and remembers the sensa- 
tion created by her appearance, and the high admiration bestowed on 
the author of so great an enterprise. ‘That sensation in 1807 was 
precisely the same as the Margery created among the vessels on the 
‘Thames in 1815. 

All attempts at steam navigation were fruitless before the inven- 
tion of Mr. Watt’s steam-engine, his engine being the first that 
could be usefully applied to rotative machines on land, and there- 
fore for propelling ships. The principal claims put forth by other 
inventors of steamboats are the following :— 

In France the Marquis de Jauffroy constructed a steamboat at 
Lyons, in 1782, “ with paddle-wheels ;” but that this boat did not 
succeed is obvious, because she was not heard of until 1816, when 
the first Fulton boat was started to run on the Seine. 

In 1783 Daniel Bernoulli proposed a plan, which consisted of 
forcing water through a tube out at the stern of the boat. This 
scheme has been tried many times since, but fails on account of the 
defective principle of applying the force. Endless chains, with float 
a have been many times tried and have failed on the same 
ground. 

In 1795 Lord Stanhope made experiments with a boat on the 
Thames, using the reciprocating or “ duck’s foot” paddles, which 
also failed, from the loss of tine and power by the return stroke. 

In 1785 James Rumsey, of Virginia, tried a boat on the Potomac, 
and afterwards in London, both without success; and about the 
same time Mr. Fitch, of Philadelphia, tried one with paddle wheels, 
on the Delaware, but this boat also did not succeed, and was given 
up as a failure. J.C. Stephens, of New York, made experiments in 
1804, with a boat 25ft. long and 5ft. wide,” which of course did no 
good and was stopped, as a failure, though again brought to notice 
as preceding Mr. Fulton’s. 

n 1788 and 1789, William Symington, in conjunction with 
Patrick Miller and James Taylor, made experiments with their 
patents for navigating by steam, and in 1802 commenced running a 
boat on the canal at Glasgow which made three miles an hour, but 
after many changes of her propellers and trials, the scheme was 
given up and no more was heard of the steamboat of Mr. 
Symington until long after those of Fulton were widely spread over 
the American waters. 

In 1816 the Marquis de Jauffroy complained that the Fulton 
steamboat on the Seine had taken the “ paddle wheels " invented by 
him and used at Lyons thirty-four years before, but also abandoned 
by him. Tothis charge Mons. Royou replied in the Journal des 
Debats, thus :—“ It is not concerning an invention, but the means of 
applying a power already known. Fulton never pretended to be an 
inventor in regard to steamboats in any other sense. The applica- 
tion of steam to navigation had been thought of by all artists, but 
the means of applying it were wanting, and Fulton furnished them.” 

The first ocean steamer was the Fulton, of 327 tons, built in 1813, 
and the first steamer for harbour defence was built under Fulton’s 
direction, 2,470 tons, launched in 1814. ‘This became the model ship 
for the iron-clad batteries and rams since constructed with many 
changes. It will be seen by the drawings of Fulton's plans, that he 
had tried the several other kinds of propellers—the chain float, duck’s 
foot, and the screw fan—before adopting the paddle-wheel, for 
though the screw was good in principle it was many years before 
it could be constructed to act efficiently. The James Watt was the 
first boat with the screw running between London and Havre, 
about ten years after the advent of the Margery. 

In 1811 1 endeavoured to introduce steam navigation into Eng- 
land, but I found a strong conviction that it would not answer in 
this country, our most eminent engineers saying, “ We don’t doubt 
the success of steam-boats in the wide rivers and harbours of 
America, but in our comparatively small rivers and crowded 
harbours they will never answer.” ‘Even such scientific engineers 
as the late John Rennie, sen., and Peter Ewart, a Vice-Presi- 
dent of this Society, both advised me to relinquish the attempt 
to introduce steamboats, as sure to prove a waste of time and 
money to no purpose. However, when conviction came over 
the public mind that steam navigation would answer here—but not 
until after more than 5,000 tons of steamboats had been | hed on 


this we should bear in mind that inventions do not spring into 
existence perfect from their birth, like Pallas from the brain of 
Jupiter, but they come from the prior labours of many brains, and 
he is the true inventor who first collects the essence of, and gives the 
stamp of vitality to, those labours. In this sense the invention of 
steam navigation will for ever illustrate the name of Robert Fulton. 





IRON SHIPBUILDING ON THE THAMES. 


Durtve the last two years immense progress has been made in the 
iron shipbuilding firms on the Thames. This has been occasioned 
by the sensation created by the Merrimac, by the demand for iron 
ships of war for the British and foreign navies, and by the favour 
shown to iron-built sailing vessels. There is one other circum- 
stance which has some influence in iron construction, and it is to be 
found in the enhanced price of timber, and the large amount of 
capital demanded to keep up a storage of seasoned material. In the 
build of wooden ships there is a great waste from cuttings and ship- 
wrights’ perquisites, whereas, in an iron building yard, every scrap 
is swept up and run down again for use; therefore, there is 
no waste in iron shipbuilding, and the supply is comparatively illi- 
mitable. It has, consequently, become the fashion to convert wooden 
building yards into iron ones. Bre " 

Barnard’s yard, at Deptford, which, in the palmy days of the East 
India Company, was a first-class establishment, is now an iron ship- 
building place under the management of its enterprising proprietor, 
Mr. Lungley. We recently gave a description of two st 


METROPOLITAN BOARD OF WORKS. 


A sPECcIAL meeting of the Metropolitan Board of Works was held 
on Wednesday, at the office in Spring-gardens, and it was very 
numerously attended ; Mr. J. Thwaites in the chair. 

THE EMBANKMENT OF THE NORTH AND SOUTH SIDES OF THE RIVER AND 
THE NEW STREETS. 

The board was specially called to consider the embankment of 
the north and south sides of the river Thames, and the new streets 
in connection therewith, and to pass such orders thereon for the 
modification or alteration of the plans thereof as the Board may 
deem advisable. 

The Chairman said that before going into the question which 
they had met to consider be felt it most desirable that they should 
have some data of the actual produce of the coal duties, but when 
they were recently before the First Commissioner he was not able 
to obtain accurate information to guide him as to the amount the 
coal duties were likely to produce in the diminished area of taxation. 
Since then he had sent down to Cthe ity, and he had also pressed 
upon the attention of the First Commissioner of Works the lute 
necessity of obtaining some information as to the probable produce 
of those duties upon which they could both confidently rely. He 
found by the minutes of the board of the 28th of October that he had 
then called the attention of the First Commissioner to the produce 
of the coal duties, and his calculations were then based on the 
assumption that they would produce £150,000 per annum. That 
calculation, however, he thought it right to state, applied entirely 
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launched from the slips of this yard, and the sound of the hammer 
never ceases there. ‘This yard has a fine dry dock, and every ap- 
pliance for carrying on an extensive business. _ : 5 

No yard on the Thames has had a greater reputation than Pitcher’s, 
of Northfleet, and no other has the same advantages of site and soil. 
In this yard Mr. Pitcher built ships of war for every Government in 
the world, and the vessels he turned off were unsurpassed for model 
and workmanship. The building yard of itself, exclusive of 
cottages on the estate for workmen, covers forty acres. No pile 
driving is required, for the chalk and flint stone secures a firm 
foundation. It the longest and finest dry dock on the 
river, and its frontage is 1,000ft. With all these superiorities it is 


doomed as an exclusively wooden shipbuilding yard, though it is | 


possible wooden vessels may still be built or repaired there. For 
some months back the yard has been let to strengthes the Galway 
steamers, one of which, we believe, is now in the dry dock under- 
going double plating. It is proposed to make this yard a rival to the 
others in the building of iron ships, and before long timber will give 
place to iron there as in other yards. _ ; , 

Wigram’s yard, at Blackwall, wherein so many fine wooden ships 
were cradeld, is gradually being converted into an iron shipbuild- 
ing establishment, and if this process goes on there will not be a 
wooden-building vard left on the river. . 

The Thames Shipbuilding Company, at Orchard Yard, formerly 
Mare’s, where the Warrior was built, has abundance of work on 
hand. The iron-plated frigate Valiant, of 6,621 tons, is building 
there, besides other ships for foreign Governments and steam com- 
panies, and all the slips are occupied. ’ ; 

Scott Russell’s premises, where the Great Eastern was built, 
and the yard adjoining, some time in the occupation of Mr. Mare, 
is now one concern, and called the Milwall Shipbuilding Company. 
It is a joint-stock enterprise, embracing the four partners in the 
house of Overend, Gurney, and Co., and the four partners in the 
firm of Brassey, Peto, and Co. Mr. Harrison, of the latter house, is 
the manager. This company is extending the premises and erect- 
ing monster steam hammers and rolling plant. The rolling mills 
are to manufacture the largest-size plates for the new frigates. A 
vessel in this yard may be said to grow, for all the processes of 
manufacture are done in the yard. The Northumberland, armour- 
clad frigate of fifty-one guns, is progressing here, besides which the 
company are commencing a first-class steamer for the Peninsular 
and Oriental Company, a cupola frigate for Italy, and—a sign of 
the times—no less than six iron sailing vessels are to be taken in 
hand, besides other smaller screw steamers. ‘This yard is assuming 
gigantic proportions, and demonstrating what can be done where 
capital is forthcoming. Northfleet is a decidedly better site, but 
wants to be supported, we are told, by an outlay in machinery. 

Samuda Brothers, of the Isle of Dogs, Blackwall, are building the 
Prince Albert, iron-cased cupola frigate, for Government; a light 
draught gunboat for the Egyptians; some small river boats for the 
Peruvian Government, for survey of the Amazon river; a yacht for 
the Pacha of Egypt, two vessels for the Peninsular and Oriental 
Company, and a steam transport for the Russian Emperor, 

Altogether there are about 87,000 tons of iron shipping building 
on the banks of the Thames, giving employment to near upon ten 
thousand hands, besides Mr. Reed’s semi-iron ship of war, the 
Enterprise, under construction in the Goverament yard at Deptford, 
and a few minor affairs. If to the work in execution at the 
yards mentioned we add the labour engaged in engines for 
driving those ships, and also the boiler-makers, we may 
calculate that there are 20,000 men employed in building 
iron ships, and on the machinery to propel them. Miller 
and Ravenhill, of Lambeth; Rennie, of Biackfriars; Miller and 
Ravenhill, of Rotherhithe; Penn, of Greenwich; Stewart, of 
Blackwall; and Dudgeon, employ between them a small army of 
mechanics in making marine engines. We might add to the list, but 
from this short résumé it is evident that if the requirements of the 
Admiralty should at any time call for the building of an iron fleet 
expeditiously, there are abundance of yards on the Thames for im- 
provising squadrons, if a price is paid sufficiently high to tempt 
firms to neglect foreign demands, and to apply their energies and 
resources on behalf of the royal navy. With all this increase 
in iron shipping there is no sensible enhancement in the price 
of metal, which proves that the supply of the ores and the 
smelting establishments are fully equal to any demand that may be 
made upon them. Our ironmasters seem prepared to keep up an 
exhaustless store, though the rolling of 4}, 5, or 5}in. armour 
plates, which is altogether a new feature in the trade, may not keep 
pace with the anxieties of the Lords of the Admiralty. To erect 
mills to roll such plates as those for the new frigates isa costly 
affair, and the ironmasters are not certain but that our Government 
may dispense with their services. If it were authoritatively known 
that the manufacture of these plates would be left to private firms, 
any quantity might be obtained; but there is talk of expending 
some millions sterling in erecting mills in her Majesty's dockyards, 
and this places the whole question in a state of uncertainty. So 
long as this unsettled state lasts the worse it will be for 
the public service, for no encouragement is given for the 
extension of rolling-mills. The Admiralty contend that work 
performed in the royal yards is more satisfactorily executed 
than in private establishments; but if this be so, it is the 
fault of those who make the contracts, and do not see to their 
faithful fulfilment. The wooden gun-boats built in haste, of un- 
seasoned timber, during the Russian war, is used as an argument 
against entrusting the building of ships away from the Government 
yards; but there is no “sap” to rise from metal, and if the plates are 
tested by the hydraulic machine, and the system of inspection is 
perfect, there should be no difference between a vessel built in a 
a se and one in a private yard.—Mitchell’s Steam Shipping 
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Progress oF THE MessaGentes ImpertaLes.—(From our Corre- 
Jent.)—Thanks to the powerful stimulus of the liberal subven- 





the Hudson in 1816 did it so come—then began the spread of 
steam navigation, since extended with such marvellous rapidity and 
perfection as to atone for the sluggish beginning. Since nations 
are indebted to the genius of Watt for success in using steam 
power, to that of Fulton for its successful application to navigation, 
to Stephenson for the like success on railways, the meed of praise 
due to each of their names should be cheerfully awarded by all who 
are so largely benefitted by the result of their labours. In doing 





tions accorded by the French Government, the enterprise of the 
Messageries Imperiales is making steady progress. The extension 
of its operations is evidenced by the fact that while, in 1854, the 
collective force of its steamers was only 8,780-horse power, it had 
increased, in 1862, to 16,240-horse power. The total amount 
of the subventions accorded by the Government for the numerous 
lines of steamers which the company has uow at work is £512,000 
per annum. 





to the ny and not the fourpenny coal-tax. By the best 
calculation he was able to make the northern embankment was 
estimated to cost one million sterling, and the proposed new street 
from Blackfriars Bridge to the Mansion House would cost £500,000 
more. ‘Therefore, taking the coal duties at the sum he had stated, it 
would enable the Board, for the ten years over which that tax 
was to be extended, to raise £1,200,000; but that would be 
£250,000 short of the cost of the work. That was according 
to the best information he was then able to obtain, but there 
had since been a diminished area over which those calculations 
were based. Now, as the question had come before the Board 
in a different shape, it was most essential that they should 
obtain information as to what those duties would really produce, so 
as to afford them some guide as to the improvements which might 
hereafter come under their notice. Accordingly he had sought an 
interview with the First Commissioner, and with him went care- 
fully into the matter, and they found they had reliable information 
that the wine and coal duties would produce £162,000 per annum, 
as that sum for the year 1862 had been actually paid in. Now, 
that to him (the chairman) was very satisfactory evidence of 
the best character, and not to be disputed, as the money had 
been actually paid in. Therefore they might take the sum 
of £160,000 as the produce of the coal and wine duties per 
annum as the basis of their calculations, and he thought 
that it was necessary to state this to account for the difference which 
he then made between his present and former calculations. For the 
twenty years for which the coal duties were now to be extended 
they would produce or rather the hoard would be able to borrow, 
£2,174,552. Taking the amount of those dues at £160,000, but 
making an allowance for the one year which has expired, 
taking the calculation for nineteen instead of twenty years, that 
would give them a surplus of £200,000, and, adding it to their 
former calculation, that would increase the total sum available 
to them for these works to £2,374,452. That sum the Board would 
be enabled to borrow, and, having regard to the views of lenders 
and the elasticity of the tax, he believed that there would be 
such an annual increase that it would give them such a yin that 
they would be able to offer a sufficient security. Having advanced 
thus far, the board would have to consider the three works which 
had been suggested. For one of them they had obtained Varlia- 
mentary powers—the embankment of the Thames on the north 
side, which was estimated to cost £1,000,000—but that was the nett 
cost, which rendered the work of constructing an embankment very 
different from street improvements. In street improvements they 
soon had a return from ground rents, but with respect to an embank- 
ment it was nearly all a nett outlay, from which,there would be very 
little return. ‘The next work, in order to complete the grand 
scheme, was the formation of a new street from Blackfriars- 
bridge to the Mansion-house, and he might say without that street 
this great metropolitan improvement of an embankment wouid be 
quite imperfect. The Koyal Commissioners who had been ap- 
pointed to consider this subject had made their report, which had 
been published by Parliament, and in that report they estimated 
the cost of the new street from Blackfriars-bridge to the Mansion- 
house at £460,000, but added to that would be about £40,000 
for works, which, in round numbers, would make the total cost 
of it about £600,000. ‘The whole scheme of the embankment 
and the new street had been referred to the engineer and 
architect for examination, to ascertain if any and what improve- 
ments could be made in the plan as proposed by the Royal 
Commissioners. The engineer and architect after carefully consider- 
ing it, had made their report, and in that they recommended an im- 
provement, which was the widening of Thames-street, at a cost of 
£30,000. They also suggested another improvement to make in 
the gradients at or near the commencement of Earl-street. The 
commissioners, to avoid the taking of certain property, had 
recommended a line of street in which the gradients would 
be 1 to 30, which would require the level of the street to 
be raised 3ft. din. and the consequence of that would be the 
exclusion of the wharfingers from an approach to their own 
premises. In the amended estimate sufficient care had been taken 
to give the wharfingers free access to their wharves without 
injury to their property, and thus avoid two difficulties—the raising 
of the street 3ft. din. and shutting off the wharfingers from access to 
their property. ‘The street they propose would be the same as that 
submitted to the Government, but with a gradient of 1 in 30. Such 
a street in the metropolis could not fail to be very unsatisfactory. 
Their engineer substituted a gradient of 1 in 50, and that would 
satisfactory as far as it was possible to effect it. Ludgate-hill had a 
gradient of 1 in 30, and that would at once afford to members a 
practical illustration, and enable them to form an opinion 
of what a gradient in the new street of 1 in 30 would 
be. To avoid that, and to include certain properties, would 
necessarily increase the cost. He had for the last two 
days carefully gone into the matter with the engineer and architect, 
by which these evils might be avoided by taking other properties, 
but he could not, for obvious reasons, more particularly refer to 
them, so that the persons owning them might not know to which 
he referred ; having gone through that examination, that a reduction 
might be made from the estimated cost of £690,000 to £620,000, and 
that without divesting the street of any of those advantages which 
would be derived from it. Taking the southern embankment at its 
original cost, the engineer of the board had been desired to extend 
his calculations for it from High-street, Lambeth, to Vauxhall Bridge. 
He estimated the cost of the embankment of the south side would 
be £1,100,000, whereas the original estimate was £690,000. Sup- 
posing, however, that the board should agree that that portion cf 
the scheme might be postponed, and the public could not have the 
advantage of that enormous outlay, they might have that portion of 
it which would extend from Westminster-bridge to a point opposite 
to Millbank Prison. ‘Taking £580,000 as the estmate for that 
work, the whole fund at their dis being £2,200,000, de- 
rived from the coal and wine duties, that would leave them 
a balance of £174,4 4x as working capital, and as a guarantee 
fund, if the expenditure should turn out to be over the 
estimate. ‘Taking all these things into consideration, he m7 
they might see their way clear to the execution of all these wor! 
supposing they cut off some portion of the cost which would not 
destroy the value of the works, but which the wine and coal duties 
would enable them to carry into effect. He had felt it his duty to 
make this statement before the board went into the co’ 50 
as to guide them as to the course which they should pursue. 

Mr. Deputy Harrison wished to ask the chairman if the financial 
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difficulty which presented itself to the mind of the First Commis- 
sioner a few days ago had been removed by the statement which had 
just been made. 

The Chairman said the First Commissioner was satisfied that the 
coal duties would produce the figures he had stated ; but at the same 
time he said that he had a very strong objection to any proposition 
to cut short the street to the Mansion-house. He expressed, how- 
ever, his utmost anxiety to aid the board in carrying out these 
works, even deducting some of the items to which the chairman had 
referred. 

Mr. Doulton, M.P., who had a notice on the paper, said, after the 
statement of the chairman, he should not proceed with it, and, how- 
ever desirous he might be that the embankment on the south side of 
the river should not be postponed, still, after what had been said by 
their chairman, he thought the whole subject should be referred to 
the Main Drainage Committee. He moved,— 

“That the consideration of the plans proposed forthe northern 
embankment and the new street, as well as of the south side, be 
referred to the Thames Embankment Committee, with instructions 
to report to the board on such modifications on other details and in 
the estimates of their cost as may be advised by the engineer and 
architect of the board.” 

Mr. Hall seconded the motion. 

Mr. Bennett moved an amendment to the following effect :— 

“The board desires to record its opinion that any curtailment of 
the proposed street by stopping at Cannon-street would materially 
alter and seriously depreciate both its usefulness and the ultimate 
value of the ground for building purposes, and would cause an entire 
failure in its principal object.” 

Mr. Le Breton seconded the amendment. 

After a short discussion the amendment was added as a rider to 
the original motion, which, being put, was carried unanimously. 

Mr. Doulton, M.P., said, as the subject would again come before 
the House of Commons on Friday next it was desirable that no time 
should be lost in the consideration of it, and urged that a special 
meeting of the Thames Embankment Committee should be called 
for that purpose. 

This suggestion was acceded to, and the board adjourned, 





NORTH OF ENGLAND INSTITUTE OF MINING 
ENGINEERS. 

Tue usual monthly meeting was held on Thursday, February 5, 
in the rooms of the Institute, Neville Hall, Newcastle-upon-Tyne, 
Nicholas Wood, Esq., President, in the chair. 

In reference to the approaching meeting of the British Association, 
the President stated that he would be attending the meeting of the 
council of the Association to be held in London on the 13th inst. ; 
and as the council of this Institute recommended that a special 
general meeting be held on the 14th, he would be able at that meet- 
ing to communicate what had been done in London. Resolved, 
“That a special general meeting be held on the 14th inst., to take 
into consideration the necessary arrangements for affording every 
facility in the power of this institute to the British Association.” 

The discussion on Messrs. Atkinson and Coulson’s paper on 
tubbing was then continued, and several explanations afforded by 
Mr. Atkinson. 

A paper was then read by Mr. J. Atkinson, her Majesty’s In- 
spector of Mines for Durham, “On the Ventilation of Prussian 
Mines.” 

A paper “On Messrs. Donnesthorpe, Frith, and Hedley’s Coal- 
cutting Machine, by Messrs. J. Daglish and L. Wood,” was then 
read by Mr. L. Wood. The following is an abstract :— 

This machine, which is in successfuloperation, consists of an'8-in. 
cylinder, mounted on a frame fitted up with the ordinary tram 
wheels, moving along a tramway parallel to the face of the coal; 
the piston works a quadrant on a vertical shaft, and on the same 
shaft is attached alarge coal pick, which by this means works in a 
horizontal plane, in a very similar manner to when used by the 
miner. ‘The motive power used for working the machine is com- 

ressed air, which, at the West Ardsley Mine is obtained froma 
large receiver on the surface, into which it is pumped by a 30-horse 
power engine ; it is conveyed from this receiver down the shaft in 
4-in. metal pipes, and by 2}-in. pipes from that point to any part of 
the mine where it is required. The air is compressed to 55 |b. per 
squareinch. Apart from any commercial considerations there can be 
no doubt that a very considerable saving in the produce of large coal 
will be effected by the introduction of efficient machinery; and 
taking into consideration the great increase of consumption, and 
the already —— scarcity of coal in some of the coal districts, 
the question becomes one of really national importance. The use of 
compressed air machines will also, in several ways, be of considerable 
advantage to the working miner ; not only will it aid the ventilation, 
but it will supply,a current of air at a very low temperature, due to 
its sudden expansion, which will afford great physical relief in deep 
mines when the temperature is inconsiderably elevated ; further, the 
pipes, if carefully laid, would always be ready in cases of explosion, 
to permit acurrent of pure air to be forced into those districts in 
which the atmosphere might be vitiated by the combustion of the 
gases, ‘These machines will also relieve the minerof much of the more 
arduous, painful, and monotonous portions of his toil, especially in 
low and hard seams, 





Rawway Bits.—Mr. Whalley’s bill upon this subject has been 
printed. It proposes that the inquiry into the merits of any appli- 
cation fora railway bill shall be before a commissioner (a barrister 
of seven years’ standing), and be held at some convenient place. 
No existing company is to be allowed to proceed with notice of a 
new line until it has the sanction of proprietors holding three-fourths 
of the capital. In certain stages of the inquiry the commissioner is 
to be accompanied by one of the inspecting officers of the Board of 
‘Trade, who is to be a skilful and efticient civil engineer. The com- 
missioner is to report his proceedings and his opinion to the Board 
of Trade, and if the Board of Trade, upon his report, or after any 
further inquiries they shall think necessary, are of opinion that the 
undertaking is expedient, they are to make a provisional order for it, 
which in due course becomes an absolute order. The order, how- 
ever, is to be of no validity until confirmed by Act of Parliament, 
for which Act the Board ot Trade are to apply, and it is to be deemed 
a general Act of Parliament. 


Fees on Parrvats Bruts.—The Parliamentary return tc which we 
referred lately with reference to the House fees charged on private 
bills also contains a list of all the ‘appearances of coursel on the 
railway bills of 1861 and 1862. It is in one respect ambiguous, as 
the House exacts fees on every petition which is appeared on, jointly 
or separately ; though it is a common practice for a number of land- 
owners’ petitions to be represented under one brief, given to one 
counsel or set of counsel. Allowing for this, so far as the return 
enables us to do so, in the years 1861, when there was the largest 
number of committees or groups of railway bills, the House fees, 
amounting to £63,372, appear to have exceeded the counsel's fees by 
30 per cent., taking them allat 15 guineas a day; thatis,assumingacon- 
sultation to take place every day, which may or may not be, according 
as the particular case or petition happens to be under discussion in 
the committee. Thereturn does not include the fees on counsel’s 
briefs, of which the House has no knowledge, but they generall 
amount to much less than the daily fees or “refreshers,” which 
appear to have also come into use, with the leading counsel at 
least, in the common law and other courts, in consequence of the 
great length to which important trials now extend. The names 
of 51 counsel appear in the list for 1861, of whom 15 are Q.C.s. 
The return, to be complete as a basis*for legislation or regulation 
(except as to the House fees, which tell their own tale), ought to 
comprise many other items, which the companies could give in the 
gross, such as the charges for short-hand notes, agents and solici- 
tors’ charges, preliminary engineering expenses, cust- of witnesses, 
distinguishing the eugiueers from others, and so forth, 


“ 


THE RAILWAYS. 


Tue half-yearly report of the directors of the Great Northern 
Railway, which was issued on Friday, is a very instructive and 
satisfactory document. One great reason why this undertaking is 
at present in so encouraging a position, and why its ordinary stock 
is to receive a dividend at the rate of 8} per cent. per annum, is 
that only about £80,000 has been added to capital account during 
the six months, and that the same policy has been pursued in a 
greater or less degree since the opening of the line, while other 
companies bave burthened their undertakings with almost fabulous 
sums, far beyond their strength. It is worthy of remark, however, 
that the very large passenger traffic which was cultivated to the 
Great Exhibition was carried at such extremely low rates that the 
additional working expenses bore an undue proportion to the addi- 
tional receipts. Thus while the traffic increased during the past 
half year to the extent of £59,863 the augmentation in the expendi- 
ture amounted to £42,872, leaving the nett increase only £16,991. 
In the London and North-Western—thanks to sweeping reforms— 
an extra £130,000 was acquired, witha positive reduction of £11,000 
in the current expenditure. It appears that the increased expendi- 
ture on the Great Northern may be satisfactorily explained to the 
extent of £8,000—apart from the extra train mileage run—as in 
recognition of the extra labour performed by the staff on the line 
during the Exhibition, the directors deemed it but an act 
of justice to accord to the station clerks, guards, porters, engine- 
drivers, and firemen, a gratuity of £4,000, disbursed among 1,923 
men. Several parts of the permanent way have also been renewed 
by heavier rails, and £25,000 has been charged to revenue on that 
account, which is more by £4,000 than in the last half year of 1861. 
We have complimented the management on their having hitherto 
kept down the capital account; but so much prosperity appears to 
have made them tired of their Fabian policy. Thus they have 
“deemed it expedient to apply to Parliament for powers to raise 
further capital, to the amount of £500,000, with the usual borrowing 
powers, for the general purposes of the company, and are 
prosecuting a bill in Parliament to enable them to become joint 
proprietors with the Manchester, Sheffield, and Lincolnshire Com- 
pany in the Stockport and Woodley, Stockport and Timperley, 
Cheshire Midland, and West Cheshire Railways. The subscription 
proposed to be made to these companies by the Great Northern 
Company amounts, in the aggregate, to £220,000, in addition to 
£115,000 already authorised. A bill is also deposited to empower 
the Great Northern Company to work the Norwich and Spalding 
line, and to subscribe £22,000 to that undertaking. The extension 
of the Norwich and Spalding line to Wisbeach will be included in 
this arrangement. The Metropolitan Railway, which is connected 
by junction lines with the Great Northern Railway at King’s-cross, 
having been lately opened, arrangements are in progress by which 
facilities may be afforded for the exchange of traflic to and from the 
City, and also to and from the London, Chatham, and Dover 
Company's railway, between which and the Metropolitan line a 
short connecting link remains to be formed. In this connection it 
may be expedient for the Great Northern Company to take a pecu- 
niary interest. 

The half yearly report of the South Yorkshire Railway, a 5 per 
cent. concern, which has resolved to link its fortunes with the far 
less fortunate but more powerful Manchester, Sheffield, and Lincoln- 
shire, was published on Saturday. The directors report that ar- 
rangements have been made with the North-Eastern Company as to 
the proposed line from Hull to Doncaster; the North-Hastern to 
construct the necessary line from their station at Saddlethorpe to 
Thorne, with the arrangements to work both coal aud passenger 
traffic. Arrangements, it is hoped, may be made with the Lan- 
cashire and Yorkshire Company, by which their scheme may be set 
aside. 

The Midland Company met on Wednesday at Derby. The 
dividend declared was 4 per cent. below that paid for the latter half 
of 1861, but it was still at the rate of 6} per cent. per annum. 
Symptoms, however, are not wanting, that this fine undertaking is 
being somewhat pressed beyond its strength, and that its capital 
account is growing faster than its traffic. The works of the 
Rowsley and Buxton line have progressed to the satisfaction of the 
engineer; and the directors expect that the line will be ready for 
traffic on the Ist of June next. ‘I'he contract for the Whitacre and 
Nuneaton line was let in November last, and the works have been 
commenced; the period for completion stipulated in the contract is 
the Ist of July, 1864. A contract for the construction of the Ash- 
church and Evesham Railway has also been let, and the directors 
expect the line will be completed in the course of the present year. 
The necessary steps have been taken for promoting a bill in the 
present session of Parliament to enable the company to constructa 
railway from Bedford by way of Ampthill, Luton, and St. Albans 
to London. The directors have, with theassent of the directors of 
the Bristol and Exeter Railway Company, introduced a bill to 
effect a junction between the Bristol and Birmingham line and 
that of the Bristol and Exeter Railway in the city of Bristol, 
and also to enter into arrangements with that company 
to lay down additional lines of railway on the narrow 
guage between the points of junction and the passenger and 
goods stations of the Bristol and Exeter Railway Company at 
Bristol, and for the use of those stations by the Midland Company. 
The directors have also introduced a bill for enabling the Midland 
Railway Company to construct a branch to connect Barnsley, and 
the Manchester, Sheffield, and Lincolnshire Railway at Barnsley, 
with the Midland Railway, near the Cudworth Station; also a 
branch to connect the town of Wirksworth and the Cromford and 
High Peak Railway with the Midland Railway at Duffield, and a 
line from Staveley to the Doe Lea Valley. The directors are also 
the promoters of a bill, jointly with the Furness Railway Company, 
for the construction of a railway to be called the Furness and Mid- 
land Railway, for the purpose of connecting the coast railways of 
Cumberland and Westmoreland, and the lake district, with the Mid- 
land Railway, by a line commencing at Carnforth, and terminating 
at or near Wennington, on the (Little) North-Western Railway. 
The line is about ten miles in length, and the estimated cost 
£150,000, of which the Midland Company is to contribute one-half. 
Here is a pretty good programme sketched out for the future; the 
“tight little island” is hardly large enough for this omnipresent 
concern. . 

The directors of the giant London and North-Western were to 
face their proprietors to-day (Friday), and, as their financial state- 
ment is much more favourable than was at one time expected, they 
did so under tolerably satisfactory auspices. But it almost takes 
one’s breath away to recapitulate the enormous engayements which 
this company has contracted. Thus the revenue account shows 
that £2,515,146 was received last half-year, and £1,229,057 ex- 
pended, including £41,182 for rates and taxes, £39,446 Government 
duty, £25,000 parliamentary and legal expenses, £10,761 on accident 
account (special), and £91,333 for renewal of road, leaving a balance 
of £1,286,/89. ‘To this sum is added £4,658 brought from the pre- 
ceding account, £1,414 interest on cash balances, £29,645 for rents, 
and £60,994 for dividends on investments in ten other companies ; 
total, £1,382,200. From this is deducted £248,334 for interest on loans 
and debenture stock, £5,760 for chief rents, £3,751 Preston and 
Wyre lease, £24,900 Buckinghamshire lease, £2,750 Cannock 
Mineral lease, £31,450 dividend and interest on North Union, 
£73,043 dividend and interest on Chester and Holyhead, £133,958 
dividend and interest on Lancaster and Carlisle, £4,559 dividend 
and interest on Kendal and Windermere, £26,147 on Shropshire 
Union lease, £1,150 on Manchester, Buxton, and Matlock lease, £900 
on West London lease, £3,184 on Leeds and Liverpool and Rochdale 
Canal, £13,938 on Stour Valley lease, £21,232 on Birkenhead lease, 
£6,000 on Warrington and Garston lease, £894 Oldham and Guide 
Bridge lease, £807 St. George's Harbour lease, £9,869 Shrewsbury 
and Hereford lease, £2,586 Merthyr and Abergavenny lease, £2,000 
Cromford and High Peak lease, £3,730 Stockport, Disley, and 
Whaley Bridge agreement, £28,584 South Staffordshire agreement, 
£5,670 Shrewsbury and Welshpool agreement, £6,243 Bedford and 





Cambridge agreement, £2,055 Haydon-square depot interest; to- 


gether, £663,444: leaving a balance of £718,756, out of which the 
directors propose a dividend at the rate of 5} per cent. per annum 
for the past half-year on the consolidated stock of the company, and 
at the rate of 5 per cent. per annum on the Coventry and Nuneaton 
stock, leaving a balance of £16,341 for the next account. 

The North-Eastern, which just about holds its own, had a 
tolerably harmonious meeting at York on Friday. We havealready 
summarised the position of this great undertaking: but as the notice 
of the meeting in the daily papers—or rather “ the” daily paper, for 
the Times was the only metropolitan journal which thought the pro- 
ceedings of a concern in which £26,000,000 are embarked, and in 
which thousands of persons are deeply interested. worth even a 
scant report—was rather meagre, we are induced to give some of the 
valuable information communicated by the chairman, Mr. H. 8. 
Thompson, who succeeded Mr. Robert Stephenson in the represen- 
tation of Whitby. The hon. gentleman stated that there had been 
a partial revival in the goods traffic. The coal and coke traffic had 
increased, and there was a similar improvement in the carriage of 
ironstone. ‘The recently constructed Tyne docks had been built at 
a large outlay of money, for the purpose of increasing the traffic in 
the north. The dock was opened in March, 1859, and in the nine 
months terminating that year the company received from traffic 
connected with it the sum of £11,432; in 1860, £11,510; in 1861, 
£11,577; and in 1862, £19,477. ‘This was very encouraging, as it 
would leave a good percentage on the outlay. The traffic 
in coals had also increased very much, and the company 
had saved a large amount through the facilities of ship- 
ment afforded. ‘The North Yorkshire and Cleveland line, a 
scheme which met with much opposition at first, was now realising 
a handsome revenue. Since the Rosedale branch had been opened, 
and the traffic upon it become regular, a succession of receipts had 
ensued that would pay 4 per cent. on the outlay. The rolling stock, 
the locomotive department, and the permanent way were all in a 
satisfactory condition, and were all being maintained at a minimum 
expense. The sum now set apart for the last named purpose was 
inadequate just now, in consequence of several repairs being wanted 
all at one time. They would in all probability have a year or two 
more of heavy expense, and then, perhaps, four or five years of com- 
parative freedom from it. The directors carried all their projects, 
although there was some little grumbling at the continued extension 
of the capital account, and a Shareholders’ Association was hinted at. 

At the Stockton and Darlington Company’s meeting, held the 
same day, the chairman (Mr. J. Pease) stated the remarkable fact 
that the annual income was now about four times the amount of 
the original capital! Referring to the completion of the westward 
route of lines from the sea-coast at Middlesbro’ to the west, 
he said that, although they now communicated from Tebay 
to the harbour at Moleconb, where a great shipping trade 
took place, it was thought desirable that the company should 
have another communication, by way of Keswick, to the Irish 
Channel. That was now in progress, and might be opened next 
year. The company had subscribed £25,000, for which sanciion 
was given at a previous meeting. ‘The connecting link of the South 
Durham line had been completed by the formation of the line from 
Barnard Castle to Bishop Auckland, which was nearly completed, 
and he had reason to believe that it would be open for mineral traffic 
in the course of next month, and for passenger traffic at an 
early date. The increase of traffic had turned the atten- 
tion of the proprietors to the want of increased dock accom- 
modation at Middlesbro’, and Mr. Leitch, engineer, had 
been consulted by the compauy upon the subject. The 
facilities required involved a better entrance to the channel, 
and those who had followed the increase of the iron trade would 
not wonder that the facilities at Middlesbro’ had become inadequate 
to the requirements of the district. It was the intention of the 
directors, in conformity with their obligations to Parliament, to make 
a locomotive line instead of the inclined plane at Crook, for although 
the mineral traffic might not seem to require locomotives instead of 
an inclined plane, it was thought that the people of the district west 
of Auckland would desire such a facility, and that the company 
ought to lend a helping hand. The contemplated amalgamation 
with the North-Eastern excited some discussion but provoked no 
positive opposition. 





RAILWAY BILLS. 


Tue following railway bills have, since our last, been declared to 
have complied with the standing orders:—London and North- 
Western, for conferring various additional powers on that company, 
and among them for making extension lines in Huddersfield, in the 
West Riding, and at Wigan, in connexion with the North Union, 
for taking new lands in Chester, Lancaster, Northampton, Stafford, 
and Middlesex; for local arrangements with various other 
companies and corporations, including the Great Eastern, 
Great Western, West Midland, and Irish North-Western, and 
to raise an additional capital of £150,000. Devon Valley, 
to reduce capital, cancel shares, extend time, and make arrange- 
meuts with North British and other companies. Charing- 
cross, for regulating the capital and debenture debt of the 
company, and for authorising an amalgamation with the South- 
Eastern Railway, and for power to raise an additional capital of 
£700,000; Tottenham and Hampstead Junction, for a branch to 
Highgate, and other additional lines, ard to raise a further sum of 
£67,000 , East Gloucestershire, to enlarge the time limited for 
obtaining extension of the line to Cheltenham; Holbeach North 
Junction, for an extension from the Norwich and Spalding at Hol- 
beach to the Great Northern at Algakirk, and raise £60,000; In- 
verness and Perth Junction and Perth and Dunkeld, to amalgamate 
the two companies; Athenry aud Ennis Junction, for aban- 
donment and extension of time; Bishop's Waltham, for 
lease to London and South-Western and for additional capital. 
The non-compliances, in some respects, only included the Moray- 
shire Railway and the Beckenham, Lewes, and Brighton Railway. 
Ludgate Station and Junction Railways; the object being to form 
a central station between Earl-street and Skinner-street, with 
junction lines to connect it with the London, Chatham, and Dover 
Railway and the Metropolitan Railway, Smithfield and the City, at 
an estimated cost of £1,000,000, with power to borrow £333,300, 
and to make arrangements with the London and North-Western, 
Great Western, Great Northern, and Corporation of London, The 
bills for the amalgamation of the Stokes Bay Railway, Pier, and Isle 
of Wight Ferry Companies and to lay tramways and purchase 
land; to give further powers to the Buckley Railway and regu- 
late the navigation, of the River Dee; and for the abandon- 
ment of the Hayling Railways, also complied. Manchester and 
Milford, for powers tv construct new lines in that district, 
to purchase lands and make arrangements with other com- 
panies, and increase the share capital by £32,000, together with 
the Bill of the Tunbridge Wells and Eastbourne for an exten- 
sion from the South-Eastern at Ticehurst to the London and Brigh- 
ton at Hailsham, and to raise £370,000, were declared in some 
respects not to have complied with the formal proofs required by 
Parliament. The bills for the proposed Greenwich and Woolwich 
Railway, and for the Kensington, Knightsbridge, and Metropoli- 
tan Junction railway were withdrawn. Also the Londonderry 
and Lough Swilly Railway, Fulham and Hammersmith Railway, 
the Gravesend and Farningham Road Junction Railway, and the 
Corris Machynnleth and River Dovey Tramway. 





Sm W. Armstrona.—From Sir William Armstrong’s own hand 
we have an explanation of the circumstances under which he has 
tendered his resignation to the Government. It appears that, 
although by bis contract he reserved the right of joining the 
Elswick Ordnance Company, he deemed such a course incompatible 
with his official duties; and it is with the view of furthering the 
interests of that important establishment that he has been induced 
to take the step with which the public have now been made ac- 
quainted. Sir William offers to afford, gratuitously, to the Govern- 





ment any additional assistance they may require. 
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NOTES FROM NEW SOUTH WALES. 


WE have advices from this colony to Dec. 21. Some large con- 
tracts have been taken for railway works for the extension of 
the trunk lines into the interior. In addition to the portions of 
Sir M. Peto and Co.’s works not yet finished, contracts are in hand 
for the formation of twenty-five miles of the Great Southern Railway 
beyond Picton, and of twelve miles of the Great Western Railway 
beyond Penrith, besides the construction of two substantial bridges 
across the Nepean at Penrith, and the Hunter at Singleton. The 
plans and sections are in a forward state for further extensions of the 
main lines, and contracts for these will shortly be advertised for. 
Tenders were to be invited for the second section of the Great 
Western Railway beyond the Nepean (the section is about twelve 
miles in length} ; for the first section of the extension beyond 
Singleton as far as Liddall, fifteen miles in length; and for the con- 
tinuation of the Great Southern line beyond Mittagong. 

It was hoped that Sir M. Peto and Co.'s northern extension would 
have been opened for traffic on the 1st of January, as the contract for 
the completion of the line expired on the 31st of December. A good 
deal of work, however, remained to be done in the formation of the 
permanent way ; and the railway to Singleton will probably not be 
opened till next month. The end of 1862 was also to have seen the 
completion of Sir M. Peto and Co.’s contract for the southern exten- 
sion, but 1863 is likely to be considerably advanced before the line to 
Pictonis opened. Of thefourteen miles between Menangle and Picton, 
the permanent way is only laid for about eight miles. The construc- 
tion of the Menangle viaduct was seep seam A hindered by the loss of 
one of the vessels containing the ironwork for the girders. The 
Cornwallis, having on board the plates for the third span, has lately 
arrived and has discharged cargo. Considerable progress has been 
made with the fixing of the ironwork; and a large number of men 
are employed upon the viaduct, but it will probably not be com- 
pleted until May, when the whole of the extension ‘o Picton is pro- 
mised to be ready for traffic. The contract taken by Messrs. W. 
Randle and Co., for the third section of the extension of the Great 
Southern Railway, has been commenced. Eight of the cuttings have 
been started, one of which is to he 76ft. in depth. About 200 men 
are employed on the line. Twenty months are allowed for the com- 
pletion of the contract, but Mr. Randle confidently anticipates being 
able to perform his task within a twelvemonth. A short line, 
1} miles in length, continuing Sir M. Peto and Co.’s extension into 
the town of Penrith, is completed, the formation having been carried 
out by Mr. Gibbons, and the plates laid by Mr. Bewick. The 
building for the passengers’ station is finished, but some difficulties 
have arisen with regard to the goods shed, which was contracted for 
three months since, but has not yet been erected. Pending the com- 
pletion of this, it is not intended to open the line into Penrith. The 
extension from East Maitland to Morpeth of the Great Northern 
Railway is being carried out by Mr. Martindale. More than three- 
quarters of the earthworks are finished, all the brick culverts are 
completed, and a great number of the piles for the bridges are driven. 
The contract will expire this month, and the contractor expects to 
have his orks completed in time. For some months past the 
Government have advertised for tenders for leasing the railways. 
Notice of their intention was given by the Government early in the 
year, so as to allow of the competition of English capitalists. 
The 1st of November was the date first fixed for receiving 
tenders, but subsequently the time was extended to the 2nd of 
December. A great number of tenders were sent in, and it was 
generally expected that the lease of the line would be given to some 
enterprising contractor, to come into operation at the beginning of 
the year. No little disappointment was accordingly produced by 
the announcement that the Government had again extended the 
time for tendering from the 2nd of December to the Ist of May. The 
reason given by the Minister of Works for the further extension of 
time was that, as a portion of Sir M. Peto and Co.’s works were not 
finished, it was desirable not to give a lease until these lines were 
available for traffic. It was also understood that the Government 
were desirous of seeing the result of a similar step that is being 
taken by the Government of Victoria. Contracts have lately been 
taken by Messrs. Frost and Turner for the execution of the works 
on the Scottish Australian Mining Company's branch line, from 
their colliery at Lambton to the Waratah station, on the Great 
Northern Railway. The works were promptly commenced; they are 
ready for the permanent way, and the line will probably be brought 
into use in April, when the produce of a new and very valuable col- 
liery will be brought into the market. Patent steeled rails have 
been ordered from England for the line. The works are being car- 
ried out under the direction of Mr. Weaver. Contracts have been 
entered into for fencing and clearing a proposed horse railway line 
from Blacktown to Windsor and Richmond, and these operations 
are being actively proceeded with. Tenders are advertised 
for the whole of the earthworks and the minor bridges, 
with the exception of two large viaducts, one at South Creek 
and the other at Windsor, which are to be contracted for 
separately, and which will complete the whole of the works 
with the exception of the permanent way. The works now adver- 
tised for have been divided into five small contracts, with the view 
of testing the relative advantage and economy of carrying out such 
works in small and in large contracts. The earthworks are to be 
finished in six months, and it is expected that the railway will be 
ready for traffic by the end of this year. 

As regards miscellaneous public undertakings, the most important 
of the works in progress under the engineer for harbours are those 
for the improvement of the harbour of Newcastle. The preparations 
for the formation of a northern breakwater for checking the in- 
draught of sand, are steadily advancing, a considerable quantity of 
ballast having been delivered at the wharf at Stockton, whence rails 
are to be carried to the site of the breakwater. The formation of a 
bank in front of Bullock Island, in order to forma sluicing reservoir, 
is also making perceptible progress. Two steam cranes of the 
newest construction have lately been imported by the Government, 
and are now being fixed on the public wharf at Newcastle. The 
wharf is at present 1,700ft. in length, and is shortly to be continued 
westward, the Assembly having voted £15,000 for the purpose. 
It is also intended to construct a basin at the upper bend of the har- 
bour near Honeysuckle Point, for the further accommodation of the 
coal trade. The breakwater at the mouth of the Clarence River 
is progressing. The present contract is for 1,000ft., and nearly half 
is finished. The proposal of the Government to vote another 
£20,000 for the work lately caused considerable discussion, and the 
engineer for harbours was examined at the bar of the Assembly 
respecting the work. The amount was voted, and, accordingly, on 
the completion of the present contract, a further length of the break- 
water will be contracted for. The stone dyke at the entrance of 
the Moruya river is being actively proceeded with. It is now nearly 
1,000ft.in length,and about200ft. remain to bedone. The harbour works 
at Wollongong are in a forward state. Nearly the whole of the new 
basin, according to the original dimensions, has been excavated ; 
towards the additional 100ft. of length about 25ft. have been taken 
out. A large portion of the excavation under water for the deepen- 
ing of the old basin has been performed. 

The works for improving the Kiama Harbour are also being 
actively carried on. Out of 80,000 yards of excavation, more than 
50,000 yards have been removed. 

As regards telegraphs, the line to Grafton has been completed and 
brought into use. The new extension, which is 123 miles in length 
conuects with the Northern line at Tenterfield. At present there is 
no intermediate station between Grafton and Tenterfield. The ex- 
tension from Orange to Wagga Wagga has been opened as far as 
Forbes; the line is now completed for a distance of seventy miles 
beyond the Lachlan. Sums have been appropriated by Parliament 
for the construction of several small branch lines, which will be 
carried out early this year. 

Mr. Hall, of Maitland, has obtained a patent for a quartz-crushing 
machine, which has been some time in use in California, but which 
is new to New South Wales. The principal portion of the apparatus 
consists of a drum, or shell, of cast iron, about 3}ft. in diameter, and 
8in. or 9in. in width. Through the centre of the drum a steel shaft 











having six flat sided arms reaching to within about two 
inches of the periphery, or rim, which has a succession of square- 
edged projections on its inner side. The material to be crushed is 
put into the drum on one side, and as the arms are carried round 
with great velocity it is thrown between these and the corrugated 
edges of the drum, and is by the violence of the propulsion quickly 
pounded and rendered into a fine dust. On the opposite side of the 
drum to that where the material is received, there is a tube communi- 
cating with a small chamber; the rapid motion of the arms causes 
them to act as a centrifugal blower, and to send through the tube 
every particle of the powder. The practical efficiency of the machine 
has been proved by the extreme fineness of the powder deposited in 
the chamber. The material tested was some of the argentiferious 
quartz from the Moruya mines; and portions of the powder have 
been taken away to be tested. At the first trial of the machine 48} Ib. 
of quartz were pulverised in 14 min.; at the second trial 56 1b. were 
crushed in 1} min.; and at the thirdtrial 56 1b. were crushed in 1 min. 
35 secs. It is calculated that the machine would pulverise a ton of 
quartz in its raw state in an hour; but that if the quartz were 
calcined a ton and a half might be crushed in that time. The ma- 
chine is driven by one of Garrett's portable engines of 8-horse 
power, lent by Mr. Ainsworth for the purpose. It only needs, how- 
ever, a 4-horse engine to drive the machine at the required rate ; 
it might indeed be worked by hand. The essential difference between 
“ Hall's Pulveriser ” and other —_ crushing machines is, that it 
reduces the material by means of contusion instead of by grinding. 
The fineness of the product depends entirely on the velocity with 
which the mill is worked, and on the position of the pipe for the 
exit of the ground material, and a high or low velocity can be 
applied to suit the nature of the material to be crushed. Although 
primarily intended for the reduction of gold quartz, the mill is capable 
of being used for grinding all sorts of grain and other substan- 
ces, such as loaf sugar, bark, zinc, drugs, white lead, fire bricks, &c., 
and for purposes of disentegration generally. The mill is stated to 
be particularly adapted for the grinding of wheat, as it would do 
away with the rubbing of the flour. Orders have been received for 
several of these pulverisers, which are being made by Messrs. P. 
N. Russell and Co. 

The Sydney Morning Herald has the following on operations in 
Cuthbert’s shipbuilding yard in December :—“ On the 18th instant, 
the first of the new punts, building for the Queensland Government, 
was launched from this establishment. She is a vessel of about 
100 tons burthen, but built with extra strength; her timbers, &c., 
being of the same dimensions as those used in craft of three times 
her tonnage. Itis less than eight weeks since these punts were 
commenced. The steam collier is also nearly finished, and will be 
launched within the contract time, and the material for proceeding 
with the second vessel all in a very forward state. These steamers 
have been moulded on very superior lines, combining great carrying 
capacity with speed and light draft of water, and will doubtless be 
the means of introducing more prominently to the public the advan- 
tages of steam in the coal trade.” 








Nava Enareers.—The following appointments have been made 
since our last:—J. A. Lodge, engineer, to the Fisgard, as super- 
numerary; William Tempest, in the Fisgard, for the Bann, 
and George Murray, supernumerary in the Asia, are promoted 
to first-class assist.-engineers; W. H. Brimfield, acting first- 
class assist.-engineer, to the Fisgard, as supernumerary; 
J. A. Cawlay, second-class assist.-engineer, to the Cum- 
berland, as supernumerary; A. M. Boumage, J. W. Haves, 
G. J. Weeks, W. T. Pover, and G. H. Barnes, acting second-class 
assist.-engineers, to the Asia, as supernumeraries; S. J. Rock, 
acting second-class assist.-engineer, to the Narcissus; W. G. 
Wratten, chief engineer, to the Marlborough; Peter Steil, chief 
engineer, to the Cumberland, for the Atlas; Robert J. Hay, chief 
engineer, to the Cumberland, for the Bristol; J. F. Channon, 
engineer, to the Indus, as supernumerary ; Thomas Rose, first-class 
assist.-engineer, to the Indus, for the Fervent; F. Brockton, T. 
Clark, W. Gentles, and J. F. Hughes, engineers, to the Vigilant; 
J. Knight, engineer, to the Cumberland, for the Cochin. 

New Docks anp Basins at CuatHam.—During the past six 
months several hundred of the convicts attached to the convict 
establishment at Chatham have been engaged in preparing the 
materials, manufacturing the bricks, and in various preparations to 
build the additional docks and basins at Chatham for the reception of a 
class of vessels considerably larger than any now afloat belonging to 
the British navy. The whole of the land required for the proposed 
undertaking has now been obtained possession of by the Admiralty, 
the various corporations, public bodies, and other parties interested 
having had their claims satisfied. The total cost of the construction 
of the proposed basins, docks, and locks at Chatham, including the 
peed se of a considerable portion of the Medway, which is to 
be deepened from Chatham Harbour to the Nore, so as to form 
a channel 600ft. wide and 27ft. deep at half tides, which 
will give 31ft. at neaps and 35ft. at springs, is close upon 
£1,000,000 sterling, the Admiralty estimate of the work being 
£943,876. Of this sum £68,000 has been already voted for the work. 
The Navy Estimates published on Tuesday show that only £20,000 
will be asked for by the Admiralty to carry on the works this 
year, so that no very extensive operations will be commenced in the 
proposed undertaking for several months to come. In addition to 
the docks already existing at Chatham it is intended to construct five 
other docks, each of which will be very nearly double the length of 
the largest dock at that yard. The three centre docks of the in- 
tended number will be each 500ft. in length at the clear, with two 
smaller docks of 400ft. in length. Each of the new docks will com- 
municate on the south side with a large basin or twenty-two acres 
in extent, with a depth of water of 30ft. at the neaps, thus enabling 
vessels of the Warrior and Achilles class to float alongside 
the wharf with all their guns, stores, &c. on board. There 
will also be two other basins at Chatham, the largest of which will 
be thirty-one acres in extent, by upwards of 2,0vUft. at its greatest 
length, and 700ft. in breadth, with the same depth of water as in the 
adjoining dock. Between the two large docks will be a repairing 
basin of somewhat lesser extent, this being intended to have an 
area of about seven acres, its length being 700ft. by 400ft. in 
breadth. The total basin area at Chatham will thus be exactly 
sixty acres, which will be about half as much again as the whole of 
the basin accommodation at all the royal dockyards, the total extent 
of which is only forty-one acres, including the basins at Woolwich 
and Deptford, which are totally inaccessible to large ships. The new 
docks and basins intended to be formed at Chatham will occupy the 
south side of St. Mary’s Island, the portion of which bordering on 
Chatham harbour for adistance of about two miles having been already 
embanked by the convicts, who have been employed on the work for 
several years past. Two locks, each of 500ft. in length, and suffi- 
ciently wide to receive the largest class of iron vessels, will com- 
municate between the largest of the three basins and the river. 
Permission has been already granted by the corporation of Rochester, 
who are the owners of the Medway as far as the Nore, for the 
Admiralty to dredge the bed of the river, which contains a valuable 
earth for the manufacture of cement to be used in constructing the 
new docks and basins. The other works in progress at Chatham, 
for which a vote will be required this year, include a new caisson 
for the dock in which the Achilles, 50, is under construc- 
tion, foundations for new machinery, the enlargement of the 
plumber’s shop, clearing the harbour of mud, and for new machinery; 
the total estimate for the whole of the above being £21,600. A 
further sum of £67,040 will also be required to be voted for engines 
,and machinery for the vessels under construction at Chatham and 
already ordered, including the machinery for the iron frigate 
Achilles. The exact cost of the latter vessel cannot be ascertained 
from the estimates, but it is confidently stated that it will be consi- 
derably less than that of iron vessels built by private firms. The 
amount required for armour-plates and iron to complete her, beyond 
the large stores of that material already accumulated at Chatham, is 
stated in the estimates to be £15,000, which sum will be taken in 
the votes this year. The net decrease in the Navy Estimates for 
1863-4 is £1,058,273. 


INSTITUTION OF CIVIL ENGINEERS OF 
IRELAND. 


AT an ordinary general meeting, held December 10th, 1862, Pro- 
fessor 8S. Downing, C.E., LL.D., in the chair, Mr. Wm. Anderson 
ase we read the following paper, “ On the Reclaimed Lands at 

Yexford, and the Machinery employed in Draining them :”"— 

The harbour of Wexford, formed by the estuary of the Slaney, is 
| remarkable for the extensive mud banks or “slobs”—subme at 
| high water only—which encumber it. Upwards of 4,600 acres of 
| these have already been reclaimed, and promise to become valuable 
| property. 
| At the time that Ireland was devastated by the terrible famine 

which is still fresh in our memories, a few benevolent and enterpris- 
ing individuals—prominent among whom were W. Dargan, Esq., Sir 
Edward Grogan, M.P., J. E. Redmond, Esq., M.P., and the late John 
Maher, Esq.—bethought them of profitably employing many idle 
hands in rescuing from the ocean a large area of rich land, and at 
Se: same time improving the intricate channel into the port of Wex~- 
ord. 

In 1846, accordingly, an Act was obtained for constructing five 
embankments, with the view of enclosing nearly all the mud banks, 
and confining the waters of the Slaney in narrower bounds, so that 
the increased scour, assisted by dredging, might create a permanent 
deep channel. 

James P. Farrell, Esq., who was appointed the Harbour Improve- 
ment Company's engineer, at once commenced the works on the 
north side (see map) by constructing an embankment, beginnin 
close to the public road near the ruins of Ardeavan Church, an 
running straight for 1,600 yards to Big Island, and thence, curving 
| slightly to the southward 1,830 yards, to the Raven Point, which is 
the southern extremity of the range of sand hills forming the 
eastern boundary of the reclamation. 

It is worthy of notice that in the Admiralty Chart of 1640 these 
sand hills are marked “ dangerous shoals” out at sea, and the main 
entrance into the harbour appears to have been at Cunacloe, through 
the Begerin Channel, over what now are fertile corn fields. A cross 
section of the embankment is given (Fig. 1); its total length is 
3,450 yards, the crest of which is 6ft. wide, rises 13ft. Gin. above 
L.W.S.T.; the slopes are 1} to 1 on the sea, and 1 to 1 on the land 
side, the former being protected by stone pitching. A road 18ft., 
and drains 4ft. wide are carried mde the base on the land side. 
The materials used were clay and marl brought from Big Isiand and 
Ardeavan, eutirely by cart and boat labour, without the intervention 
of a contractor. In 1849 M. E. Talbot, Esq., O.E., was appointed 
resident engineer. Under him the embankment was finished, and 
a catchment drain, 44 miles long, about 4ft. deep, and 10ft. wide at 
the bottom, was constructed to intercept the waters of the main land 
which it skirts, preserving a dead level. It is strongly embanked 
on the side of the reclaimed land, and discharges all its waters 
through tidal gates into the harbour, the sand hills at its eastern 
extremity precluding a diversion of the outfall. It serves to cai 
off the watershed of 2,133 acres, and is made of uniform wid 
throughout, in order that it might act as a reservoir during 
such times as the outfall was prevented by high water. 
The result of these operations is the reclamation of 2,220 acres of 
excellent land, added to which are 155 acres in what once were 
islands, and 114 acres of old navigable channels; making a total 
area of 2,489 acres enclosed. As soon as the embankment was 
completed the dredging of the channel, on the places indicated on 
the map, was pushed on vigorously for two years, with favourable 
results, till, in 1852, the Harbour Improvement Company, finding 
that they had undertaken more than their means would enable them 
to perform, obtained an Act by which they became the Wexford 
Harbour Embankment Company, with powers limited to the recla- 
mation of land ; they were released from their engagements relating 
to the harbour, in consideration of £20,000 to be paid in instalments 
to the Admiralty, who undertook to carry out the improvement of 
the navigation themselves, appointing Mr. Farrell their engineer. 

Under this Act the works were resumed, W. R. Le Fanu, 
Esq., C.E., was appointedconsulting engineer; Mr. Talbot remaining, 
as before, in sole charge of the works. Operations were commenced 
on the south side by entering into contracts for an embankment 
2,580 yards long, running from Drinagh to Wood Island, generally 
east and west, though carried somewhat convex to the northward, 
in order toavoidcrossing adeep part of Coal Channel. A cross section 
of this embankment is given (Fig. 2); the dimensions are similar to 
those of the north side, but the sea face is curved to prevent the 
waves running up to a height which was there found objectionable. 
This embankment, the position of which was greatly influenced by 
the difficulty of getting proper materials, was run out by means of 
tramways and wagons. Ata quarter ofSa mile from Drinagh 
some difficulty was experienced in ciossing a soft spot where no 
foundation could be reached 66ft. below the surface, the boring rods 
bringin > from that depth turf and per‘ectly sound chips, appa- 
rently > alder wood. Immense] quantities of clay were thrown in, 
giving cise to an interesting question in the measurements, the 
contractor claiming to be paid on the supposition that the slopes of 
the bank extended unaltered the entire depth. It was proved by 
boring as well as by the tale of the wagons (which had, fortunately, 
been kept), that the bank went down either with parallel or slight 
converging sides. The embankment was brought up from both 
ends to the margins of Coal Channel at a point where it is 400 yards 
wide and 14{t. deep. A rough viaduct of native timber, in 16ft 
spans, was carried across, and a breakwater of crescent shape was 
constructed on the seaward side, the ends lapping and abutting on 
the bank already formed. It was made by bringing the stone pre- 
pared for pitching the sea face in boats and throwing them in loosely 
to the level of H. W. N. T., with the intention of mitigating the 
velocity of the current~not of making a perfect dam. ‘'hese pre- 
parations completed, the clay was run in night and day between 
sprivg tides, and the closing up of the bank was accomplished with- 
out any difficulty or accident. Three sluices, 3ft. Gin. broad, 18ft, 
deep, with tidal flaps, were set in the bank, their upper sides being 
level with L. W. 8. T., to enable the imprisoned sea to escape. The 
ends of the piles and spur shores we cut off where they projected 
above the face of bank, the breakwater was taken up and used, as 
intended, in pitching the sea face. A catchment drain, ten miles 
long, skirts the main land. As on the north side, it is quite level, 
but discharges its waters at either end, and varies in breadth of 
bottom from 4ft. at its source to 12ft. at the outfall. About six miles 
are still but partially excavated. It carries off the watershed of 
8,000 acres. 1,996 statute acres of land and 200 acres of water in old 
channels are the results of the operations described. There is, in 
addition, a small plot of 214 acres reclaimed by Major Boyd a few 





years befure, and the remains of an embankment attempted some 
fifty years ago by a Mr. Thomas may be seen intersecting the new 
works, as shown on the map. This embankment failed in conse- 
uence of being built of sand, fascines, and clay mixed together. 
‘he dotted lines on the map indicate the reclamations originally 
contemplated by the company, but not as yet carried out. 

The chemical properties of the lands thus brought within 
reach of the farmer are given in the analyses, on next page, of four 
specimens submitted in 1851 to Professor Sullivan, Chemist to the 
Sescum of Irish Industry. 

For the following remarks on the agriculture of the mudlands, 
the author is indebted to C. W. Palliser, Esq., the gentleman who 
for nine years has managed the property :— 

“For the first three years after the reclamation on the north side 
was completed, the lands were put under corn crops with very 
slender success, many parts being perfectly barren. Where crops 
did grow well, there was a considerable admixture of sand or gravel 
in the mud. The limeing recommended by Professor Sullivan was 
resorted to, to the extent of twenty barrels (of 2801b.) to the acre, with 
very encouraging results, converting barren into productive land. 
Later on tho tenting was increased to from forty to fifty barrels per 
acre, by which means luxuriant crops, particularly of wheat and 
barley, were —. Green crops, clover and grasses, answered 





admirably, and the pasture improved in fattening qualities. The 
drainage up to the present is still deficient, the water never having 
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been more than 3ft. below the surface, but when, with the assistance 
of the new machinery, the water is kept down 5ft. or 6ft., the value 
of the land will rise Lom 25 to 30 per cent. The experience of nine 
years in the management of the north side, together with some 
experimental farming on a very small scale on the south side, and 
an analysis indicating somewhat better land, justifies the conclusions 
that it requires the same treatment. ‘The land should be turned 1 
deeply by steam ploughing, for which it is peculiarly adapted, left 
to lie fallow for a year, and then heavily limed. After such treat- 
ment abundant crops may be certainly expected.” Fortunately there 
is an abundant supply of limestone on the south side; it is brought 
to the limekiins at a very low rate by small sailing lighters or 
“ cots,” as they are there termed. 
[ANALYSES REFERRED TO ON Previous Pace. ] 

Specimen No. 1 was taken north of the road under Begen’s Stables ; 
No. 2, under Newell’s House, Ballyla; No. 3, North Hook passage 
under Carrygibben ; No. 4, residue of No. 1, found in the bottom of 
road and other drains. 

No.1, No, 2. No.3. No. 4. 
Potash .. 6 «+ co ce coe O°041 oll 0-098 0082 
Boda... «1 « oF oe of of O187 0485 0221 0°246 
Lime co 0c ce oe eo ee  0°152 0-231 0213 0°286 
Magnesia.. «- «2 of of oF O57 0°604 0°243 
Alumina .. .- «- of ef o 2°188 3°334 7055 
Peroxide of iron .. .. «ss «2 °3td 1525 2°832 
Protoxide ofiron.. .. .. «. 1160 2-021 0-371 
Phosphoric acid os 4. «e +. O°068 0:098 0055 
Sulphuricacid .. .2 « «. (404 07306 0293 
Hydrochloric acid.. co ee ‘ 0021 0-025 
Silica existing in combination, ) 

decomposible by hydrochloric > 5084 





13°958 9547 6-758 
aci a a ae a ee 
Clay or silicates undecomposible ) , -..., 900 o4-e7 ” 
by hydrochloricacid.. .. .. 15430 52384 =—S4679 = 9631 
Silicioussand.. .. «2 «. «- 66°649 S34 ST05T 65°815 
Water not driven offat 212,and) - 07 a aden 
organic matter nil in nitrogen} ” Gop 115i 8°707 4°80 
Carbonic acid and loss... .. .«. = O°561 1-086 0°577 1499 





100°000 =100°000 100°000 100000 
In his comment on the analysis Professor Sullivan remarks :— 
“Tn most of the soils a large part of the iron exists in protoxide, 


which, from the facility with which it is taken up by weak acids, | 


is always injurious to vegetation. A great part of the silica, which 
is present in larger quantities than is usually the case, exists in 
combination with iron, a form in which it is very injurious to plants. 
The only cure for these evils is exposure of the soil to the atmo- 
sphere, and limeing. The latter operation will be attended with 
many benefits, as the quantity of lime present in them is very small. 
A heavy limeing is not, however, necessary or desirable.” 

The rise and fall of the tides at Wexford is very inconsiderable, 
being 3ft. for neaps and 5ft. for springs. These are affected besides 
by the direction of the wind. A strong E.S.E. orS.E. gale raises the 
water two or three feet above the normal level; wind in the con- 
trary direction, on the other hand, prevents the rise of tides. In 
consequence of this, it is impossible to get sufficiently deep drainage 
by means of tidal sluices, and pumping has to be resorted to. The 
water to be removed may be said to consist exclusively of the rain- 
fall, as the leakage through the banks and the flow from natural 
streams is inconsiderable. The rainfall for the last two years, as 
indicated by the rain gauge placed at Breast Island, about 6ft. above 
the ground, is given in the following table :— 

1861, 


in. 
JOMUBTY co cc 0c oe ce ce BCS 
February oe» 645 





Maron «2 os cf 0 os 
April .o se oe oe oe of 167 
Bs 0c 0s eo oe ce co Sue 
June 60 00 00 06 6¢ o« Bee 
es 06 vs cc ee os ee Oe 
August .. .. of «6 oF o 539 
September .. ef .. oe « 522 
October... .. of «2 of «- SSL 
November .. .. «- oc «- 3°12 
December .. .. «+ oe oc 378 





45°58 48°43 

‘here seems to be considerably more rains in the mudlands than 
two or three miles higher up the river, for Mr. Farrell's gauge on 
the north side of the town indicates only 26-5in. as the mean of the 
lust four years ; he considers, however, that this is hardly sufficient, 
as the gauge is placed at a considerable height above ground. 
One inch of rainfall is equal to 101} tons of water per acre. About 
one-fourth of the total rainfall of 45°58 can be counted on as 
absorbed by vegetation and the soil, or dissipated by evaporation, so 
that 34-2in., or 3,468 tons of water per acre, have to be pumped up 
anpually, amounting on the north side to 23,645 tons, and on the 
south side to 20,862 tors por day. 

The first pumping station erected was that on Breast Island, to 
drain the north reclamation. It consists of a scoop-wheel, 30ft. in 
diameter, 6ft. wide, buckets 6ft. deep, with close sides and bottoms, 
driven by a side-lever marine engine, working at 5lb. steam 
pressure. The performance of this machinery was very unsatis- 
factory, partly from the defects of the engine, but mainly from the 
ullformation of the wheel, which, in consequenco of the depth and 
insuflicient rake of its buckets, lifts a large proportion of the water 
several feet higher than is necessary. When it became requisite to 
erect a pumping station on the south side, Mr. Talbot instituted 
experiments to guide him in the design of the new scoop-wheel. He 
lined up several of the buckets, so as to alter the depth and rake of 
floats, and by repeated trials arrived at the proportions finally 
adopted. The pumping machinery at Drinagh, lying at the N.W. 
corner of the south reclamation, is composed of a scoop wheel, 
40ft. diameter and 10ft. broad, driven by a condensing engine, with 
a 36-in. cylinder, 6ft. stroke. The general disposition of the engine- 
house, scoop-wheel, boiler-house, channel, and sluices is shown in 
the block plan (Figs. 3 and 4). The steam engine is of the 
ordinary beam class, presenting no peculiarities beyond the steam 
and exhaust valves, which are double beat, being worked by cams 
keyed on a cam shaft passing under the floor in front of the valve 
chests. A variable rate of expansion can be given at pleasure by 
sliding the cams on the shaft = means of a handle convenientl 
fixed near the starting levers. ‘The engine, as already stated, 
has a 36-in. cylinder, 6ft. stroke, aud is intended to run at 
the rate of twenty-five revolutions per minute. The steam is 
used at about 13 1b. pressure per square inch, but it is very 
much to be regretted that an engine so admiribly adapted 
for a higher rate of expansion should not be worked up to 
50 Jb. cutting off at one-eighth or even one-tenth. The 
boiler-house is constructed to accommodate two single-flue 
Cornish boilers, 21ft. Gin. long, 5ft. 9in. diameter, with flues 
2ft. 10in. diameter. Two boilers only have, up to the present, been 
erected, the third not being necessary for the working of the 
engine. ‘The whole of the steam machinery, which is very well 
designed and constructed, was erected by the Irish Engineerin 
Company, Seville Works, Dublin. ‘lhe scoop-wheel (Figs. 5 and 6 
consists of a hollow cast iron shaft, 13in. diameter, working in brass 
bearings, 12in. diameter, 1ft. din. long, and having three cast iron 
spoke centres, 6ft. diameter, keyed on it with eight keys each. This 
shaft is cast of Crevalea (Irish) iron, twenty flat wrought iron 
— radiate 14ft. from the periphery of the centres, into which 
they fit, being keyed into taper sockets. A ring of flat iron, 34ft. 
external diameter, connects the ends of the arms; to it and a second 
smaller ring, 28ft. external diameter, are rivetted flat iron float 
oom bent to give the buckets the proper rake. The spokes next 
the engine-house are considerably stronger than the other two set, 
and have their ends enlarged to receive the segments of the annular 
spur wheel, 31tt. 6}in. diameter, 10}in. wide, and 3}in. pitch. 
Besides being securely bolted to the arms, the segments of this 
wheel, and through them the entire structure, is stayed and 
stiffened by twenty diagonal braces, 1jin. diameter, with screwed 
ends secured to the annular wheel at one end and the external 
spoke centre at the other. A spur pinion, 5ft. 3}in. diameter, 
flanged on one side of the teeth, is keyed on the fly-wheel shaft of 
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the engine, and gears into the annular wheel 7ft. below its centre on 
the discharging side, by which arrangement the weight of water is 
borne directly by the pinion. The float boards are all drawn 
tangents to a circle 13ft. in diameter, and are formed of 3-in. Memel 
ep grooved and tongued with flat iron, and secured by means of 

ook bolts to the float spokes already described; 9-in. backboard is 
similarly secured to the middle ring, while the ends of the float 
spokes are kept in place by a flat iron ring 38ft. Sin. external 
diameter. There are forty floats, each measuring 9ft. 11jin. long, 
by 3ft. deep, and the backboard is 9in. high. The masonry is very 
carefully dressed to fit the wheel very sng age the clearance not 
being more than jin. or fin. The water is delivered over a crest 
4iv. broad, exactly 11ft. higher than the bottom of the race under 
the wheel, and 3ft. 6in. below H.W.S.T. The channel drops 
1ft. 3in. immediately behind the crest, and has an inclination of 6in. 
in itslength. A pair of tidal gates at its seaward end prevent the 
eutrance of high water, while a second pair of sluices are placed half 
way between them and the wheel, as an additional precaution. The 
water is admitted to the wheel by cast iron sluices, which are worked 
by means of shafts and bevel gear from the engine-house. The 
p Bay from the wheel to 8ft. outside the inlet, is perfectly level ; it 
is 10ft. Zin. wide on the wheel side, and 11ft. 7in. on the outside of 
the sluice, the cill of which is 3in. higher than the bottom of 
channel. The details in this respect, which are important with 
reference to the experiments to be described, are fully shown 
Fig. 11. At twenty-five strokes of the engine the wheel makes 





four and a half revolutions per minute, giving a velocity of 9-42ft. 
per second to the tips of the floats, at which rate the wheel will | 
raise 170 tons of water per minute, and pump out the rainfall of 

a year in about sixty-three days of twelve hours. The old Coal ' 
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Channel acts as a reservoir; the water in it rises about 8in. 
for every inch of rainfall, sc that even the extraordinary down-pour 
of Gin. in one month, which would raise the channel only 4ft, 
could be pumped out in nine days. The object in making this 
pumping station so powerful was to provide for large additional 
reclamations, to avoid the necessity of always keeping it at work, 
and to enable one set of men to attend to both sides of the harbour. 
The Drinagh scoop-wheel, which is believed to be one of the largest 
in existence, was built by Messrs. Courtney, Stephens, and Co., of 
Dublin, the firm with which the author is connected. It weighs 
344 tons (cast iron, 18 tons 3 cwt.; wrought iron, 14 tons; timber, 
2 tons 2 cwt.), and the pinion, 1} tons. The contract price was 
£760—very nearly £6 per horse-power, taking 170 tons of water 
lifted 11ft. per minute as the greatest duty performed. The total 
cost of the pumping station is not accurately known, but is estimated 
at £5,000—or about £40 per horse-power measured as described On 
the 11th January, 1860, the author, in company with Mr. Talbot, 
and Mr. James Easton, of London, made some careful experiments, 
with a view to determining the economic value of this form of 

umping machinery. The engine and wheel being in perfect order, 
indicator diagrams were taken at short intervals, first from the top, 
and later from the bottom of the cylinder. The speed of the engine, 
the opening of the sluice, and the level of water in the channel out- 
side it, were carefully noted at the same time, the three observers 
checking their notes on the spot. It unfortunately occurred tbat 
the drains were very full, so that, on raising the inlet sluice, the 
water rushed out to the wheel at a charge of 8-4ft., and, therefore, 
with a velocity of 23ft. per second. A a ee of 22ft., however, in- 
tervened between the sluice and the wheel, and it was observed 
that on reaching the floats there was no tendency to run up them ; 
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themselves, viz., 9°42ft. per second, or that due to a fall of 1-4ft. 
Had the wheel been working in still water this velocity would have 
to be imparted by the steam engine; it is, therefore, necessary to 
deduct 1-4ft. from the apparent lift of the wheel, leaving 9°6ft. as the 
real height to which the water was raised by the engine. The 
experiments, and the results calculated from them, are set forth in 
the following table :— 

















, ¢ 8 4 5 _6 7 8 9 10 mu 
g i. bs . |3% 2 
| 16) | S|se/#. 22 5 
ls] 28 | ZB] sé <3 c= s 
=| > ie = 2 sa |on 7 
_ lel € iss] & |e) e= lee 
S$ l#/ & jes] £ | S<"\ ge | FS. 
= lo igs s | eo | SL ISES 
S \s| a jeel 2 | eo | te iece 55 
6} 8 is | 2/85! ee igss pa 
Al Ele | 81 *s| oe l|eeq 2 
(]glg g|e2 & stg z 
ou - = ° BF S 
a | ~ te = 
P.M, ft. | ft. in. | 
12°15) 1/13°99 3181370 90 | 1333 825 | 5316-24, $6488 70°43) = 
| = 
12°30 2/1424 3121368, 904 | 1°302| 8292, 521208) 94599 69°15 | 
12°45 | 3/14°50 | 300 134-0 90} | 1°302| 8292 521208 94599 70°59 +E 
1°00, 4 14°68 306 |1384 90} | 1302) 8-271 5204-52, 94-461 | 68-25, | = 
115 | 5/15°41 | 297 |141°0 90} | 1°302| 8271 520452, 94-461 Co99 ) & 
2°30 | 6/15°S2| 300 1462/90 | 1-302| 8250 519617 94308 64°50) |. 
2°36 | 7'15°31 306 |144°3 8112) 1323) 8°229| 527474 95-735 66-34 | = 
2°48 sl i 90 | 1260) 8250 504074 91-483 68-22, | F, 
36 | 91477 | 8300/1365 90 | 1-302 | 8250) 519617, 94308 69°09 1S 
312 10 15°33 | 300 |141°6| 90 | 1302 | 8-250 5196717 94-308! 66°60 | E 
3°20 11 15°72 | 300/145-2813 | 1-406 | 8°229  5£92°52 101°503| 69-90/ | 5 


Mean .. 68°19 





_ Oncomparing Nos. 3 and 8 it will be seen that the mean pressures 
indicated by the diagrams and the speed of piston were very nearly 
the same. On laying one diagram over the other, Fig. 10, it will be 
seen that they coincide very nearly, although taken from opposite 
ends of the cylinder, so that no error of any consequence results 
from assuming the powerjn the up and down stroke to be the same. 


The calculations for the quantity of water passing through the | 
sluice are complicated, by the circumstance that the orifice was | 


artly submerged, and the edges are not all in the same plane. 
‘eeling incapable of determining the proper co-efficient of discharge, 


the author applied to a member of this Institution who has rendered | 


his name famous in connection with hydraulics—John Neville, 
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| Esq., of Dundalk, who in the most obliging manner took the trouble 
of examining the nature of the case, and giving his opinion in the 
following words:—“I considered carefally your tracing and 
sketches of the sluices, and the channel between them and the 
scoop-wheel, for draining the reclaimed lands at Drinagh, Wexford, 


and I estimate the mean value of the co-efficient discharge (C«) | 





in formula 51 of my book, applicable in this case to be about 0-585, | 
and the effects of the backwater to extend about half-way up on the | 


sluice.” The formula referred to— 


D=Cald SV 29h + Cala, W 29 (ue +4) 


| —will be found, see V, page 141 of the new edition of Mr. Neville’s 
book, and has been used in computing column 9 of the table. The 
quantities /, d, d2, h, /¢, will be understood by reference to the draw- 
ing of the sluice in Plate XI, Ca has been taken equal 0°585. The 
specific gravity of the water, which was slightly saline, was ascer- 
tained to be 100112. 
It appears, then, that a useful effect of 68-2 per cent. is realised ; 
the loss from all causes, including the friction of the engine, being 
31°8 per cent. The consumption of fuel has never been accurately 
ascertained during steady running, but has averaged 5} cwt. per 
hour, or nearly 44 |b. ner indicated horse-power. This is not satisfac- 
tory, but a glance at the diagrams explains the cause, for the steam is 
not cut off sooner than half stroke, and the exhaust valves close too 
early. If higher pressure were employed, with a sharper cut-off 
and better adjusted valves, the consumption might be reduced to 
3} Ib. per horse- power, or very little over 4 cwt., and the duty done 
would be about 400,000]b. raised one foot by 101b. of coals. 
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AND CoLontAL Jorrinas, — The last 
brought favourable accounts from Labuan, regarding the coal mine: 


Foreign 


at that station. ‘The superintendent writes that he is now in a 
position to raise 2,000 tons per month, and that with an adequate 
supply of labour he can even double that quantity. The subjoined 
extract of a letter from the manager of the Scinde Railway describes 
the improvement taking place in the supply and mode of 
preparation of cotton, hemp, and other produce from that 
province: -—“ It will be interesting to know that we are 
now receiving machine-pressed bales of cotton and hemp 
Yesterday a consignment of 411 bales of 
cotton and 330 bales of hemp were received here from Ferozepore 
for shipment to England. This is the first consignment of pressed 
bales that has ever come down the Indus, and, I fancy, is about the 
first exportation of the kind from the interior of India. It will be 
a great matter for Indian railway companies when the cotton and 
similar traffic they now convey is all pressed.” The cotton traflic 
of the railway for the past year amounted to 60,720 bales. “ From 
the quantity of cotton now in transit and waiting conveyance to 
Kurrachee, we may expect a great increase in this source of revenue 
curing the present year.” The improvement of the river Godavery 
will be the means of bringing forward a large amount of cotton. 
Trarric Rerurns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week online the 7th of February, on 
10,588 miles, to £496,929, and for the corresponding week of Jast 
year, on 10,217 miles, to £465,412, showing au increase of 371 miles, 
and of £31,517 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,268 miles, to 


It | £389,302; and for the corresponding week of 1862, on 7,032 miles, 


may at first sight appear that the leakage between the floatboardsand | to £367,277, showing an increase of 236 miles, and of £22,025 in the 


the masonry must be very considerable; this is not really the case, 
because the water does not half fill the space between the buckets, 
and, consequently, the leakage only takes place under a very small 
| head from bucket to bucket. The defects of the scoop-wheel as a 
| means of raising water under variable lifts are very obvious. It is 
true that arrangements might be made for accommodating the lip 
| of the wheel to the variations of the tide, but this would entail com- 
plicated machinery. It would be very easy, however, to take advan- 
| tage of the rise of water in the drains by arranging the inlet sluices 
as in a Poncelet undershot water-wheel, and so utilising the rush of 
water: which, in the present arrangement, is almost lost. The weight 
and bulk of the machinery also require costly foundations, often very 
difficult to obtain in marsh lands, and the wheel is very easil 
| damaged by the accidental introduction of any solid matter. In all 
| these respects Messrs. Easton, Amos, and Son’s patented arrange- 
ment of the Appold centrifugal pump, which has recently been 
| erected on the north reclamation, to replace the old Breast scoop- 
es, as may readily be inferred from 
e excellent performance of the Dri- 
the modern drainage 
show to be satisfactory. 


| wheel presents great advan 
| the fact that, in the face of 
nagh wheel, the a have ado 


' engine, with results which the sequel w 


The increase on the Caledonian amounted to £288; on 
the Great Eastern to £2,872; on the Great Northern to 
£640; on the Great Western to £1,368; on the Lanca- 
shire and Yorkshire to £1,428; on the London and North- 
Western to £5,248; on the London, Brighton, and South 
Coast to £810; on the London and South-Western to £1,595; 
on the Manchester, Sheffield, and Lincolnshire to £1,616; on the 
Midland to £2,374; on the North British to £1,166; on the 
North-Eastern to £1,966; and on the South-Eastern to £733; 
total, £22,104. But from this must be deducted £79, the 
decrease on the Great Southern and Western, leaving the in- 
crease, as above, £22,025. The goods and mineral traffic on those 
lines amounted to £222,904, and for the corresponding week of 1862 
to £208,445, showing an increase of £14,459. ‘Ihe receipts for 
passengers, parcels, &c., amounted to £166,398, against £158,832, 
showing an increase of £7,566. The traffic receipts on 65 other 
lines amounted, on 3,320 miles, to £107,627, and for the correspond- 
ing week of last year, on 3,185 miles, to £98,135, showing an increase 
of 135 miles, and of £9,492 in the receipts. The total receipts of 
the past week show a decrease of £4,111 as compared with those of 
the preceding week, ending the 31st of January. 
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ARE GASHOLDERS LIABLE TO EXPLOSION ? 
(From Newton's London Journal of Arts.) 


Doaine the progress of a recent con tion which occurred in 
the immediate neighbourhood of one of the largest of the metropolitan 
gasworks, considerable excitement and alarm were experienced by 
many of those living in the adjoining streets, or present in the 
crowd, from the idea that if the fire extended to the gasholders, 
which at the time were filled with the gas required for the supply of 
the public and private lights, an explosion of unexampled force and 
destructiveness would be the result. It was stated that many per- 
sons hastened away from the locality when they heard that there was 
a probability of the flames reaching the gasworks; some thinking 
that if an explosion occurred even the dome of St. Paul’s might be 
endangered; others that at least Blackfriars Bridge would be 
destroyed; and, indeed, the public mind was filled at the moment 
with that vague and unreasoning sense of danger which, operating 
upon great masses of people, effectually prepares the way for the 
most dangerous panic. 

It is very desirable, both in the interest of the gas companies and 
of the public, that the erroneous ideas which gave rise to these 
really absurd, although in some respects natural, fears, should be 
corrected. There is but one way in which this can be done, that is, 
by affording information concerning the agents and forces involved 
in the question, so that a clearer conception of their nature may be 
acquired, and the undefined terrors, which in this, as in other 
similar cases, are engendered and fostered by ignorance, may be re- 
moved by a rational! consideration of the physical and chemical laws 
to which such agents are subject. In accordance with this view 
there are, then, to be cousidered—first, the character of coal gas with 
reference to the question of explosion ; secondly, whether explosive 
mixtures of coal gas can be produced by circumst attendant upon 
a fire extending itself to the gasholders. With regard to the first 
part of the inquiry, it must be remembered that the gaseous mixture 
which we know as coal gas is not, per se, an explosive, although it is 
an eminently combustible, material. When ignited, it burns with 
the greatest rapidity, evolving an immense flame, and producing a 
very great amount of heat, but there is no more tendency to explo- 
sion than when coals, or any other combustible substance, are burn- 
ing in a furnace, Certain constituents of coal gas require a very 
high temperature to inflame them, others are readily inflamed at a 
red heat, but the lowest point at which any one of its constituents 
may be inflamed must be taken as the index of the point of inflam- 
mation of the mixture, and this may be, perhaps, set at a red heat. 
When coal gas burns in the air, it is, of course, at the expense of 
the atmospheric oxygen, the process simply consisting in the oxida- 
tion of the carbon and hydrogen of the gas; and this action is 
necessarily confined to the exposed surface. Under such circum- 
stances, the oxidation goes on gradually, and a certain time is re- 
quired to bring in contact the combustible atoms and the oxygen ; we 
have then burning, but no explosion. To effect complete oxidation, 
coal gas consumes, or rather combines with, about two and a half 
times its bulk of oxygen, which are equal to more than twelve times 
its bulk of atmospheric air. If, however, the required quantity of 
oxygen, or of air containing the oxygen, be mixed with coal gas 
before the latter is inflamed, and means of inflaming the gas be then 
applied, combustion will not progress gradually, as it does when the 
gas alone is inflamed, but will occur atomically as it were—that is, 
each atom of gas finding in its immediate proximity an atom of 
oxygen, the union between the two will take place throughout the 
whole volume of the gaseous mixture instantaneously, and a violent 
explosion will be the result. ‘To produce this explosion, oxygen, in 
certain proportion, must be mixed with the gas before ignition. 
In the absence of oxygen, previously so mixed, there can be no 
explosion 





Sir H. Davy, in his important and interesting experiments upon 
this subject, found that light carburetted hydrogen, the most power- 
fully explosive of the gases, required about seven times its bulk of 
atmospheric air to be mixed with it to produce the greatest explosive 
effect ; practically, it may be calculated that from eight to nine 
times its bulk of air will produce the most explosive mixture with 
coal gas; but, as was remarked before, the air and gas must be 
mixed previously to inflammation. No matter how rapidly the air 
may be supplied when the gas is burning, it will merely increase 
the fierceness of the combustion: there will be no explosion. To 
form an explosive mixture, the gas must be present in quantit 
varying from about 7 to 25 per cent. of volume; if it fall short a 
or exceed that proportion, it will burn away quietly and not explode. 
So it will be perceived that, in the contents of the gasholders, we 
have to deal with a material which is combustible in the highest 
degree, but which in itself, even when burning, has no tendency to 
explode, and which cannot be made to explode excepting by changing 
its normal state by previous admixture with a foreign gas, viz., 
oxygen. 

There is another property of coal gas which relates to this 
inquiry, and which it possesses in common with all matter, that is, 
expansibility under increased temperature. When a gas is heated, 
its volume is augmented. For every degree of Fah. thermometer 
this augmentation equals ;},th part of the bulk of the gas at 32deg., 
so that the volume of a gas being 480 cubic inches at 32 deg., it 
would be 481 at 33 deg., 482 at 34.deg., and soon. The qualities of 
coal gas, then, which relate to the question of explosion of gas- 
holders are—combustibility, capability of forming explosive mixtures 
with oxygen gas or air, and susceptibility of having its bulk or 
volume increased by rise of temperature. It remains to see how 
far circumstances arising from the application of heat or flame to the 
exterior of a gasholder could so affect or modify its contents as to 
produce explosion, as many persons have seen cause to dread. In 
the gasholder itself we have an apparatus very well calculated to 
preserve the gas which it contains from any admixture with the 
external atmosphere ; and, indeed, under all ordinary circumstances, 
such admixture is impossible. It must be remembered, that the gas- 
holder, formed of strong plate iron, is so arranged that it is only 
capable of moving vertically, under the guidance of firmly con- 
structed iron rods and pillars, and that, during all its movements, its 
lower edge remains immersed in a tank of water; were it not so, its 
contents could not be preserved at all, as it must be remembered that 
gasholders rise in consequence of the elastic raising ‘force of the 
gas which is forced into them, and are not suspended. 'The moment 
the gas is removed by any means from the holder, the latter sinks by 
virtue of its weight, which operates as a powerful expulsive force, 
and is, in fact, the only force which sends the gas ihrough the 
almost endless ramifications of pipes by which it is distributed for 
public consumption. Are there, then, any conditions in which the 
gas in the holder could become mixed with a sufficient quantity of 
air to be rendered explosive ; those conditions, of course, being 
produced by the action of heat applied externally to the holder ? 

Some years since it happened, at one of the London gasworks, 
that a portion of the upper part of the heavy iron framework which 
guides the holder became detached, and, falling upon the top or 
crown of the holder, crashed through, making a large hole in the 
iron plate. The weight of the holder caused the gas to rush through 
this opening with great velocity; reaching a light which was burn- 
ing near, it became ignited, and, as may be supposed, a flame of 
immense size and force—a sort of gigantic blow-pipe flame—was 
produced ; as the aperture was of considerable size, the whole of the 
gas was, however, expelled fromthe holder in a very short time, and 
no damage was done—nothing in the remotest degree resembling 
explosion having occurred. Suppose, during a great fire at a gas 
works, that, by any means, a gasholder became perforated, the only 
result would be that just described; and even if the perforation were 
made ina part of the holder from which the flame might prove a 
means of extending the conflagration, there would be no danger of 
explosion, unless, as we bave seen before, the gasholder contained 
a mixture of gas and atmospheric air or oxygen. Is there, then, any 
renelihy of such an explosive mixture being produced in a gas- 

older through the effect of an external fire ? 

f a gasholder, filled with gas, were exposed to the action of 
violent flame, it is evident that, in accordance with the law of expan- 





sion already explained, the volume of the gas would be rapidly in- 
creased. rf is scarcely in the nature of things thata large gas- 
holder should be uniformly heated on every side; but, for the sake 
of illustration, let it be supposed that the whole mass of the gas was 
raised to 1,000 deg., a very high temperature, about equal toa bright- 
red heat; under these circumstances, the volume of the gas would 
be nearly tripled, so that from a gasholder capable of containing 
3,000 cubic feet, nearly two-thirds of the contents would be expelled 
by mere expansion—that is, if the holder were at first filled to its 
full capacity. As the holder cannot rise out of the water of the tank, 
owing to the iron framework by which it is held, the excess of gas, 
that is 2,000 cubic feet, would be forced under the edge of the 
holder, and would bubble up through the water, a thing which not 
uncommonly happens on a limited scale in gasworks when the 
holders are over-filled ; as the gas thus escaped, it would, of course, 
inflame, and a succession of irregular fierce combustions, so to speak, 
would be the consequence; but, as the gas could not previously 
have been mixed with air, there would be no explosion. Now, let 
us suppose the source of heat to be removed, the tire about the gas- 
holder to be subdued, for example, the contained gas would cool, and, 
in cooling, would contract to its natural density; this being so, it would 
only be capable of occupying one-third of the capacity of the holder, 
which would, of course, descend as the contraction progressed, and the 
result would be, not that any mixture of air and gas had been pro- 
duced in it, but that the gasholder would be found less elevated from 
the tank by two-thirds of the height which it reached when first 
subjected to the action of the heat. Let us, however, take an 
extreme case, in which the holder, filled with gas, expanded to three 
times its normal volume, is suddenly cooled, and in which, from the 
action of the fire, the guides or pulleys of the holder itself have 
been so deranged that the holder connot descend upon the contracted 
gas; it is obvious that the gas, in cooling, will, as in the former 
case, be only capable of filling one-third of the holder; the water 
of the tank cannot rise to fill the vacant space; atmospheric air 
would therefore pass under the edge of the holder, or blow through 
the water seal, and very shortly the contents of the holder would 
consist of about one-third of gas and two-thirds of atmospheric air ; 
even then the mixture would not be explosive. Davy’s experiments 
show that, when the gas present in the mixture exceeds from 20 to 
25 per cent., it burns quietly, and does not explode; and in the 
above case, a most unlikely one to occur, the gas is present in the 
proportion of 33 per cent. If a gasholder became fixed by any 
means, in the manner spoken of, and by accident the side of the 
tank were broken down, so that the water flowed away from the 
holder, the contained gas would be in communication with the 
atmospheric air; in that case, however, the mixture of the two would 
be but a slow operation, as by its superior levity the gas would con- 
tinue to occupy the suspended holder until sufficient time bad 
elapsed for diffusion of the gas and air to take place. 

If flame were to be brought in contact with the contents of the 
gasholder shortly after the occurrence of such an accident, which 
would, of course, happen if the injury to the tank were caused by 
fire, there would be still no explosion, but burning of the gas from 
the surface upwards, as in a common lecture-table experiment, where 
combustible gas, contained in an inverted jar, is ignited at its 
inferior surface, and extinguishes a lighted taper plunged into its 
mass. As to the gasholder itself being so much damaged by the 
action of the heat or flame us to be rendered incapable of containing 
the gas, such a thing is scarcely possible. It is well known that 
rivetted sheet iron vessels will bear a lengthened exposure to a red 
heat before they are so much injured as to become leaky ; and if, in 
the case of the gasholder, the sudden action of powerful flame, 
striking on its exterior, were so to twist or warp the plates that the 
gas could escape, there would be simply combustion of the gas as it 
issued from the openings, as in the case of the perforated gasholder 
first discussed. 

A little consideration of this subject seems to show, then, that the 
explosion of a gasholder, from circumstances created by the influence 
of a conflagration in a gasworks is an event, not perhaps beyond 
the bounds of possibility, but so far removed from anything like 

robability that any serious fears in connexion with it must be 
ooked upon as eutirely groundless. Such an occurrence seems 
never to have taken place in the whole course of gas-making 
practice; and if we reflect upon the natural laws which operate in 
the matter, it is to be presumed that it could scarcely be made to 
happen under the influence of any external circumstances. It 
cannot be denied that a conflagration may be increased to a fearful 
extent by the contents of a gasholder becoming ignited, but it may 
be safely questioned if, in any case, there is the slightest danger to 
be apprehended from explosion. 





THE PERSIAN GULF CABLE. 


In another portion of our columns is reproduced a document 
detailing the conditions under which is to be granted the contract 
for sheathing 875 miles of wire for this important line. From this 
we learn that gutta-percha insulation has been definitely decided 
upon by Colonel Stewart, R.E., who has succeeded Sir W. Brooke in 
the direction of telegraphs under the India Office. It is well-known 
that the predilections of Sir W. Brooke were strongly in favour of 
caoutchouc insulation, as being best adapted for shipment to a warm 
climate, besides being possessed of advantages iess essential in such 
acase. Indeed, the sample length of twenty miles of cable, insulated 
with caoutchouc, which has been referred to in our columns under 
the present heading, was considered so satisfactory by the authorities 
then at the India Office, that the adoption of a similar mode of con- 
struction in a cable of greater length was regarded as almost inevit- 
able. We can afford no explanation of the reasons which have 
influenced the India Board in arriving at their present decision ; nor 
are we altogether certain that any reason, which would bear the test 
of publicity and practical examination, could be given. In a matter 
of such moment, however, some explanation is certainly due—not 
alone to manufacturers, who, for many years past have devoted 
themselves to perfecting insulation in cables for tropical climates — 
but to all who are interested in the extension of our telegraphic 
systems. The present case is only one of the instances in which it 
is both inexpedient and unjustifiable to ignore the necessity for 
some degree of publicity in questions of practical science. If there be 
grounds, as may possibly be the case, for believing that gutta-percha, 
when properly and carefully applied to submarine wires, is adapted 
for shipment to Arabia, the absence of any necessity for further en- 
deavour and improvement in insulation with caoutchouc should at 
least be intelligibly signified, if not satisfactorily explained, to those 
whose efforts. have been given in this direction, or who may be 
otherwise interested in the question. In either case, failure—where 
failure has been the rule rather than the exception—would become 
more comprehensible. 

That our present observations are not! uncalled for will be seen 
from the following brief details of the proceedings of the India 
Board in the matter of this cable. Early in the present year, 
several manufacturers of telegraph cables were invited to forward 
sample lengths of wire, from which a selection might be made for 
the line in contemplation. The result of this competitive measure 
was that an india-rubber covered wire was chosen, aud an order 
given, with commendable caution, for some twenty miles of core, 
which was submitted to further examination. At page 306 of our 
second volume we give some account of the testing of this wire, 
at the Gutta-Percha Works, in vacuo and under pressure. It 
was understood, and there was sufficient reason to believe, that 
this short length of cable for the Persian Gulf was not only satis- 
factory, but more than realised the expectations of the India 
Board. Within a short period, however, the same manufac- 
turers were, somewhat vexatiously, called upon to prepare fresh 
specimen lengths of wire, for the purpose of being tested. Of 
the result of the tests, in this instance, we know nothing ; and 
we can only vaguely surmise that they may have been unfavourable 
to the material which had previously been adopted for insulation. 
If this conclusion be not accepted, we can only share the mystifi- 
cation of those of our readers whose anticipations have been dis- 





appointed. Among these, some may have been put to needless 
trouble and expense; but we have little to do with private inte- 
rests, and if the Persian Gulf cable proves a success, we may con- 
gratulate them upon indirectly contributing to this result. If, in 
fact, the second edition of samples had not been supplied, we 
might still be under the mistaken impression that the less plastic 
material would have proved most suitable for our Indian system 
of telegraphs. If not for such destination it is difficult to perceive 
ae india-rubber covered wires could, with advantage, be em- 
ployed. 

In regard to the sheathing of the core, we perceive that the old 
system of spiral iron wires is to be adopted. These, however, will 
be carefully, and probably efficiently, protected from the effects of 
corrosion. To secure greater strength, the wires are specified to be 
hard drawn, or unannealed. The process of galvanising, however, 
while it considerably weakens the wire, also anneals it to some 
extent, It is probable that iron wire, completely unannealed, would 
be found unsuited for the covering of cables, from its inability to 
resist the effect of torsion, which so often occurs through the kinking 
of the line.—£lectrician. 


Suips ArLoat anv Burpinc.—The annual return, made up on the 
1st February, shows that the present month finds the Royal Navy 
comprising 522 steam ships afloat and 103 effective sailing ships, and 
there are 44 steam ships building, but the building of nearly ali 
except the armour-plated, has been suspended. The list of 
armour-plated ships is as follows: — Two second-rate iron 
ships afloat, and four building; three third-rate iron ships 
afloat, and one building; three third-rate wood ships afloat, and 
three building; one third-rate iron turret ship building; one third- 
rate wood tuzret ship converting; one sixth-rate wood corvette 
building; two sloops, wood, building ; three iron floating batteries 
afloat ; four wood floating batteries afloat. The general total of ships 
afloat and building is 21 less than in February, 1862, when there 
were three more steam ships afloat, eleven more building, and seven 
more sailing ships afloat. 

TeLecrarn Bruus.—The object of the bill brought before Parlia- 
meut by the Board of Trade is to make general regulations in respect 
to all telegraph companies, existing and future, but not to affect 
existing companies in respect of a past exercise of powers. Much 
of the bill is of general interest and concern. No telegraph above 
ground is to be placed within ten yards of a dwelling house worth 
£20 a year, or across an avenue or approach to such a house 
without the consent of the occupier of the house. But 
a subsequent clause provides that, where the body having the con- 
trol of a street consents toa telegraph being placed along it, that con- 
sent is to be sufficient authority for placing the telegraph along or 
over any land or building “ adjoining to or near the street,” but not 
directly over any building if the owner or occupier objects. Any 
person in the employment of a telegraph company wilfully or 
negligently delaying a message, or improperly divulging its pur- 
port, is to be liable to a penalty not exceeding £20. Every telegraph 
is to be open to all persons without favour or precedence, except 
that messages on her Majesty’s service are to have precedence, if 
required by any department: of the Government. Telegraphs also 
may be taken possession of for her Majesty’s service if the Secretary 
of State is of opinion that an emergency has arisen in which it is 
expedient for the public service that the Government should have 
control over the transmission of messages ; the company to be com- 
pensated according to the average profits of the previous three 
months. 

Tue Royat Soverercn.—Lord Clarence Paget, Secretary to the 
Board of Admiralty, arrived at Portsmouth from town on Saturday 
and visited the Royal Sovereign, converting to a turret ship in 
the dockyard, under the direction of Captain C. P. Coles, R. N. 
There are about 100 hands altogether employed upon the ship. Six of 
her armour plates, three on each side, are being bolted on, and, so 
far as the external work of the ship’s conversion is concerned, she 
is now ready to receive the whole of her armour plating from below 
her water line to her topsides. To receive this part of her armour 
the ship has been strengthened outside with two layers of diagonal 
teak planking, the inner layer being of three and the outer of 
4in. This diagonal strengthening extends 11ft. 9in. below that 
part of her topsides to which she was originally cut down. The 
lower ends of this diagonal planking rest in worked rabbits of longi- 
tudinal planking added to the original bottom of the ship, which 
project sufficiently far beyond the level of the diagonal ends to form 
a shelf on which will rest the lower edges of the lower tier of armour 
plates. The lowest part of this longitudinal planking is 14ft. 10in. 
from the point to which the ship was originally cut down. The 
ship was cut with a sheer forward and aft, which Captain Coles 
afterwards disapproved. The result was that the ship's topsides 
were filled in and raised, the greatest extent being amidships, 
where it was about 18in. Standing upon the upper deck beams of 
the vessel, theirform at once attracted attention. Slopiug down- 
wards from the centre in all directions, to allow of the required 
depression of the guns in the turrets, the appearance of the Royal 
Sovereign's upper deck, when complete, will be as nearly as possible 
like the under part of a butcher's tray, thus forming the glacis of 
the gun towers or turrets. The work of the ship, such as is in 
hand, or that has been in hand, is being carried out in the most sub- 
stantial manner. Thus it is almost impossible to create in the 
position anything more massive and stable than the deck beams and 
supports of the upper deck. Where the towers stand, or rather are 
to stand, the original wooden beams have, of course, been removed 
and their places taken by short rolled iron beams from the Butterly 
Works, which extend from the ship’s side to the crown of the glacis 
at its junction with the tower. Where the removal of the original 
beams has not been necessitated by the fitting of the towers 
they have been retained, and to give the necessary slope out- 
wards to the deck they have been doubled over by other 
beams. As an instance of the size of and distance be- 
tween the beams thus doubled over we may mention that 
the beams forward of the foremost turret and abaft the after- 
most one are 2ft. 2in. in depth and lft. din. in width, of solid timber. 
Six of these double beams, in addition to massive inner strengthen- 
ings, are between the vessel's stern and forward turret, the distance 
between each beam being about 2ft. 4in. Amidships the beams are 
even closer, and are alternated with rolled-iron beams secured to 
longitudinal iron beams, clear of the turrets amidships, where not 
extending right across the deck, by stout U-shaped knees. The 
height of the original wooden beams from the deck below is exactly 
6ft., but where the old wooden beams have been removed altogether 
and short iron ones substituted, as in the make of the turrets, an 
additional height is gained of 18in. at the combings of the hatch- 
waye and 16in. in at the ship’s side. The Royal Sovereign, as a 
turret ship, will, without doubt, be very different from the American 
turret vessels, and when completed and fit for sea service there is 
no earthly reason apparent at present why she should not go as far 
to sea as her coals will carry her. She has not been built expressly 
for a turret ship, and therefore, when tried, allowauces must be made 
for certain qualifications which she will possess and which she 
would have done much better without. The Admiralty have also 
decided that she is not to be masted, and consequently she will be 
unable to steady herself at any time by her canvas. With all the 
faults that can possibly be summed up against her, however, the 
Royal Sovereign wili solve the problem as to whether guns of much 
heavier calibre can be worked better on the central than on the broad- 
side principle,—in fact, whether a gun of 20 tons cannot be worked 
more efficiently and with greater ease from a turret than a gun of 
seven or eight tons can ever be expected to be worked through @ 
broadside port. The greater the facilities afforded to the crew of a 
gun for its working by its position ona ship's deck at sea, the 
greater must be the efficiency of the ship the guns of which are fitted 
on such a principle ; and herein lies the int@rest attached to the trial 
of the Royal Sovereign. It isa somewhat remarkable fact that 
although a good deal has appeared relative to the behaviour of the 
iron ships of Rear ‘Admiral Smart’s squadron off Lisbon recently in 
heavy weather, and on which occasion they haye been dec 
have proved themselves fit to go anywhere. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ENGINEERS’ TOOLS. 

Sm,—As it appears Mr. Wise is determined to uphold the — 
of the screw in planing machines, against the opinions of all the 
makers except” Mr. Whitworth, and states that he cannot see why 
the screw presents any objections equal in importance to those pre- 
sented by the rack in the case of long machines, perhaps I shall be 
able to inform’ him. In the first place, machines worked by screws 
take a great deal more power in consequence of the friction, as the 
faces of the threads of the screw and nut present a grinding 
surface, whereas the rack is only a rolling motion on the pitch line 
of the teeth, and with comparatively little friction. In long 
machines the screw has to be made larger in proportion, thereby 
increasing the evil; and its weight must be borne by bearings, 
which hold it up by the outer suriace of the threads, and thus wear 
them in the places where they are fixed. Mr. Wise says that the cases 
in which the reversing tool motion cannot be used are clearly the 
exceptions, and so greatly do the cases in which it can be 
aivautageously employed preponderate over the others as_to leave 
the balance greatly in its favour. Now the cases in which the re- 
versing motion cannot be used are not the exceptions, and if Mr. 
Wise had been a thorough practical man, in the constant habit of 
working or being amongst planing machines, he would know that 
one-half, and in some cases more than half, the time is taken up by 
work which could only be done by a tool cutting in one direction ; 
and in all these cases the work would be as 6 to 4 in favour of the 
machine arranged for cutting in one direction only. For instance, a 
machine arranged to run at the same speed both ways takes say six 
minutes to make the forward and return movements, taking a cut in 
one direction only ; one with quick return motion will take the cut 
in three minutes, and return in one minute: thus showing a saving 
of one-third the time in accomplishing the same amount of 
work. There are also other disadvantages which it would 
be well to mention in connection with the reversing tool: 
it requires a longer time and much more care in grinding 
and setting the tool, otherwise all the cut would be taken in 
one direction only and none in the other, besides the tendency 
to pull the tool box off the cross slide, thereby losing all the 
strength and abutment of the uprights. It has been often remarked 
to me by some of the best and most experienced engineers in the 
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country, that they could do more and better work on a planing | 


machine cutting in one direction, with an inferior workman, than 
by the machine with reversing tools and a skilled workman to 
attend it; and this I can, from my own extended experience, fully 
endorse Mr. Wise then states that machines with reversing tools 
are sufficiently strong for any work which he thinks they should be 
called upon to perform, and thinks that it would be much better 
when a large quantity of metal requires to be cut off to do it by 
taking a number of light cuts instead of one heavy one. r. 
Wise is evidently speaking of twenty-five years ago when he 


discovery secret, and thereby derive advantage from it, he can have 
no right to call upon the public to aid him in keeping the invention 
from being discovered, or again invented by another person, so he 
may make it known for common use. But to guard the public from 
the evil effects of such narrow and selfish use of new inventions, it has 
been considered expedient to afford a pecuniary motive for the publi- 
cation of useful discoveries ; and on this ground, not that of the in- 
ventors’ right, the patent laws have been adopted as the most proper 
mode of giving reward to inventors for explaining fully the nature 
of their inventions. Considering that modern society is so largely 
built up on selfish interests, 1 am fully persuaded that patents may 
wisely be granted for really new and useful discoveries; but some 
system should be adopted to prevent the abuse of such grants for 
sham inventions. I trust the commissioners will devise such an 
improved system as shall at once protect the fair interests of in- 
ventors and of the public. If this be done, it will not much 
signify whether we hold the patent to be based on a natural right of 
the inventor or on the policy of rewarding him for the specification, 
which is the condition of the grant; so, whichever of us may take 
the correct view of the principle in question, we both arrive at the 
same conclusion, viz., that the public will gain by full disclosures of 
‘¢the nature of the invention, and the method of carrying the same 
into effect,” and which a temporary monopoly is most likely to 
effect. Besides this bargaining for the invention already made, the 
hope of gain thereby may act as a stimulus to genius in making 
others. 

The growing prejudice against patents comes from the abuses so 
glaringly practised under the present mode of obtaining them, as 
it gives little security to the original inventor, and none to the 
public as to who he may be ; for we often see a hundred patents 
for slightly modified forms of the same thought. I have good hopes 
from the labours of the commissioners having this matter in charge 
I don’t know whether you may think what is above said worthy of 
It runs much longer than I intended. 

J. C. Dyer. 





PATENT MONOPOLY, 

Str,—I have already addressed you in respect to the Times article 
of the 6th inst. on this subject, which is again taken up by its cor- 
respondent “().,” whose letter appears in its columns on the 19th inst. 
In these twin articles the same loose, vague, inconclusive strain 
prevails, and it is impossible to gather from either the true spirit of 
the journal's, or its correspondent’s design in writing down patents 
and patentees. 

Having no private interests whatever to serve, I must confess 
that I have perused both the articles in question with much astonish- 
ment, coming from such a source, and why I will now endeavour 
plainly to set forth. 

It is shown, although in a humorous strain, that, from the 
cradle to the grave, patented inventions aid and assist us through 
life. Not one word in disparagement of them here; so that, in a 
fit of good humour, “ Q.’’ seems for a while te have forgotten his 
splenetic design; but suddenly recovers on reflecting that “ patent 


| agents,” “ lithographers,” “scientific witnesses and advisers,” and 


advances such opinions as these; he forgets that at the present day, | 


amidst so much competition, that work must be done quickly, and 
machines must be made capable of doing, not what he thinks they 
should do, but what they are called upon to perform ; as for his idea 
of taking off a number of light cuts, instead of one heavy one, it 
resolves itself into this—whether it is better to do the work in one 
hour or two. 

As to Mr. Wise’s other hobby, the duplex lathe, he is, perhaps, 
not aware that Mr. Bodmer made one long before Mr. Whitworth 
took out his patent, for the very purpose that he says Mr. Wint- 
worth bas made so many, viz., for turning carding engine cylinders 
and rollers. I bought the lathe for another party at Mr. Bodmer'’s 
sale, and I believe it is now in use. If he will take the trouble 
to look at the patent list, he will find that Mr. Bodmer took 
out a patent for turning on both sides of the work, and for cutting 
screws ; he also made the first measuring machine for measuring 
to less than one-thousandth part of an inch. There are other 
things erroneously called Whitworth’s, such as the he and she tem- 
plates ; these were used by Messrs. Sharp, Roberts, and Co., of this city, 
more than thirty-five ycars ago, before Mr. Whitworth commenced 
business here as a tool maker ; and the introduction of them is due 
to Mr. Richard Roberts, who had every shaft and every hole made 
to them just as at the present day, and they were made exactly 
the same shape as made by Mr. Whitworth and others at the 
present day, and they were introduced into Messrs. Collier's work- 
shop before Mr. Whitworth started to make them. I fully admit 
that great praise is due to Mr. Whitworth for the excellence of his 
workmanship and designs, and do not wish to say anything to his 
disparagement; but when a man like Mr. Wise, who many years 
ago was principal draughtsman at his works, since which time he 
has had little opportunity of observing the great improvements 
which have been made in tools, blows his trumpet so loud, I consider 
it my duty to make the above statement, and give credit where it is 
due. James Fietcuer, 

Salford, February 18th, 1863. 

[Mr. Richard Roberts made his first set of standard gauges in or 
about the year 1825, and they were employed for all the work on his 
self-acting mules and locomotives. Exact copies of these gauges were 
exhibited by Mr. Whitworth to the British Association at their meet- 
ing in 1839, and gauges of this kind have since erroneously been 
regarded as the invention or original application of Mr. Whitworth. 
—Ep. E. | —— 

THE PATENT LAWS. 

Six,—Having long held your authority as entitled to great 
deference and respect on matters relating to engineering science, 
and to the encouragement of enterprise and skill in mechanical 
practice, 1 hope you will take in good part a word of dissent regard- 
ing your views on the principle of the patent laws. As stated in 
Tue Enerveer, of 13th February, 1863, you say “it is only on the 
denial that an invention can rightly have anything in common with 
what is understood as exclusive property that the opponents of 
patents can a:tempt to make out a case,” and that they must 
hold “every invention, as in its nature, public property.” 
Now, I humbly submit that this is not solid ground for the advocate 
of the patent laws to tread. Many arguments have been urged 
against patents, apart from any question as to the inherent right of 
monopoly in the inventor to his discoveries; and again, should the 
objector take this ground of denying him this right of property, the 
opponent of patents is not placed on the horns of the dilemma 
you point to. Taking your own ground, that the right of pro- 
perty in a man’s invention stands on a level with that held 
under title deeds and other legal vouchers of rightful possession, 
if it can be shown that this will hold good then it is clear 
that you prove far too much for the case ; for if a man bas the same 
right of property in his invention that he has in his goods and 
chattels, then any limiting of the right and its exercise to the term 
of fourteen years, or any dther term, would be clearly unjust, since 
all private property legally acquired is of right held subject to 
no limit as to time or conditions that may be stated in the 
transfer of it from one holder to another; so that what is strictly 
private property must continue such until the right be legally 





transferred for public uses. Patents are merely _privi- 
leges granted for a term, and are of the like nature 
as any other grant or reward bestowed by the public 


for some supposed services or benefits to come to the public 
from the invention. The admitted right to make the grant implies 
the absence of any right in the inventor before the grant is made to 
him. A man’s right to supply his material wants is coextensive 
with his powers of procurement, but subject to the condition that 
he obstruct not the like powers in other men. Since knowledge is 
the fountain of productive powers, to extend such knowledge is 
clearly man’s social duty. Man, therefore, can have no moral right to 
withhold any knowledge he may possess, that, if made known, 


would benefit the public without damage to . 
If, in disregard to this public good, the inventor may keep his 


“lawyers,” “ grow fat on the spoils of patents and patent litigation.” 
The reader now naturally supposes he has got “*Q.’ in a corner ;” 
but not so; “(Q.” cares for none of these parties, he has quite other 
designs in view ; this is a mere flourish of trumpets. 

“ Nevertheless (says “ Q.”), the public (?) has begun seriously to 
inquire whether all this patenting is either necessary or desirable, 
and some persons even presume to ask whether we need any.” Un- 
grateful public! Have we not just heard how you were cradled and 


| physicked—how you eat, drink, and sleep, aided by patent inven- 








tions ?—-and yet now you seriously inquire of what good are all these 
patented luxuries! 

We thank “ Q.” for his remark—“ It is easy to find fault, but not 
easy to suggest amendment,” because we sincerely believe he truly 
states his own case as to his personal capability inthis matter. He has 
taken up a hot iron—he has burnthisfingers. Hemust have been very 
much punished some time or other, directly or indirectly, by his own 
patents or the patents of others. He writes in a cool passion, and 
has much to say, but is tooangry to say it with good will, or with 
any purpose other than to gratify his splenetic mood, otherwise he 
would not presume to say, “ Itis not easy to suggest amendment,” 
unless, indeed, he thinks that his own ability in the matter affords 
a sufficient criterion for his coming to this conclusion. ‘To such as 
himself it must appear anything but easy, or even approachable; to 
him it is a difficulty as impossible as to cross a bridge having only a 
razor's edge. 

He says, “ I have deeply studied certain classes of specifications ;” 
no doubt—deeply and interestedly ; “ shot of all shapes,” “ guns and 
missiles,” and, sad to say, “inventor has threatened inventor with 
‘injunction to restrain,’ &c.” Touch a man’s interest, and of course 
his spleen will show itself; he becomes the public, or as “Q.” very 
graphically has it, “‘ When a frog attempts to blow himself out to 
the size of an ox he will inevitably burst.” It is thus the Times has 
permitted “ Q.” to burst from pure inflation. 

“ We should exert a wise caution in not confounding inventors 
with patentees.” We? Pray who are “ we” in the sense “ (Q.” here 
enunciates this apophthegm? Does he speak of the public? If so, 
what do the public care for the matter? Why this splitting of 
straws? Here is a very Daniel come to the judgment—to “ exercise 
a wise caution ;” an exercise very commendable but sadly lost sight 
of in the long windy communication we are considering. It is just 
as possible for an inventor not to be a patentee as it is for a 
patenteee not to be the inventor of the invention he patents, but to 
which he may nevertheless have a legal right by purchase; but, 
in more than 90 cases in 100 the patentee is the true inventor of 
the matter he patents. 

The meeting of the Inventors’ Institute is castigated in exceed- 
ingly bad taste. What matter whether the chairman was not a 
patentee, or that a patentee spoke with “a Gallic accent ?” Is “Q.” a 
paid critic to vilify patents, patentees, agents, draughtsmen, law- 
yers, and men of science aiding and abetting therein? Does he 
seriously conceive that his malice is so neatly served that he escapes 
the censures of true inventors, and that none but the lowest of the 
low can be affected by his venom? It is not my intention to make 
this unworthy paragraph in “Q.’s” letter the subject, as he has 
done, of irrelevant discussion ; but it was impossible not to allude 
to it, as evincing the animus of the writer, who scatters his missiles 
with wanton reckless vigour. 

Making a pretended distinction between the inventor and the 
patentee, it is stated “that the public is in urgent need of protec- 
tion from the ‘inventor-patentee’ class, et hoc genus omne. This is 
a point which, at the present time, particularly deserves attention. 
There is no doubt whatever that in many cases tlie existing patent 
law has operated most injuriously to the interests of the public, and 
has greatly retarded the progress of improvements.” Anything 
more false, more ridiculous, more illogical, it is difficult to conceive. 
What a pity that this great advocate for the public did not pick out 
some of the plums for our gratification—some one or two of the 
“ many cases.” But that would not serve “Q.’s” purpose. He is 
wickedly-wise enough to know the value of a little mist and foggi- 
ness in hiding the ugly and giving expanse to a barren prospect. 
He prefers a stormy night scene, with glimmering moonlight, and 
thunders away like a vampire amid scenes of his own creation. 

It is lamentable to find a largely-circulated journal writing to 
serve private ends, without seeming aim or object tending to 
any single public good purpose. ‘The last leader and present 
Times’ \etter on this subject of patent monopoly, show how much 
ignorance prevails on the subject. ‘The only safeguard for an 
inventor is that of securing a patent. The next point is making 
that patent a valid security, and as little as possible dependent on 
future litigation. Take away patents—or, in other words, protec- 
tion—and we shall fall back on the old worn-out method of 
“ secrets.” Substitute “secret” for “ patent,” Mr. “ Q.,” and then say 
which is preferable. Whatever quackery there may be under the 
present patent system, the quacks would much prefer the dark 
mysterious secret. Having already stated my own views, I shall 
not rediscuss them here. i. D. 

Feb, 19, 1863. 








INVALID PATENTS. 

Str,—To the above I think Maynard’s patent for chaff cutting 
may be added, No. 588, A.D. 1856. May I trouble you to give, 
through your valuable paper, your opinion? Maynard claims for 
his invention the use of a sifter for sifting chaff, as applied to a 
portable and not a fixed chaff cutter. The point to be decided is 
this: Is Maynard's a legal patent ?—I having applied the sifter to a 
chaff cutter some time before his patent is dated; thé difference 
being this, my’ cutter was in a barn, Maynard’s is put on two 
wheels to render it portable more easily than by putting the cutter 
on a detached truck. As this is of great importance to not a few, I 
venture to ask your opinion. A.L. 

Perhaps some of your numerous subscribers may have used the 
sifter, or seen it used for separating chaff prior to this date— 
3rd March, 1856. 

[Our opinion is that Mr. Maynard may hold a good patent for the 
application of any form of chaff sifter to travelling wheels, but he 
cannot hold the sifter itself if it has been used before.—Ep. E.] 





THE VICTORIA DOCK PONTOONS. 

Sin,—Mr. Walter Jones, in his reply to “J. L.” in Tue Enarvenr of 
last week, admits that the first pontoon met with slight damage, and 
was further injured by improper use afterwards. In his former 
letter he states that “in no case has a pontoon failed or even shown 
symptoms of weakness through any defect in the design.”’ 

On referring to the Artizan for April, 1860, I find the follow- 
ing :—‘ We had, however, a suspicion that extraordinary rigidity 
would be required in the pontoons, and that, perhaps, they might 
fail in this respect. The first pontoon has certainly rather verified 
our fears than the accuracy of the calculation by which it was con- 
structed. It yielded, we have been informed, so much that it had 
to be taken to pieces. Even those pontoons which are now used 
have shown that the pressure of a large ship upon them causes con- 
siderable transverse and longitudinal flexure. This is not favour- 
able to weak ships, which, if not placed upon blocks exactly 
adapted to the camber of their keels, are known to strain themselves 
in a very serious manner; and, therefore, it is important that the 
pontoons in which they rest should be absolutely rigid.” 

With this statement before us, which has been nearly three years 
uncontradicted, and the letters of “A. L.” and “J. L ,” as well as the 
fact that all this was known to the engineering public from the first 
trial, I am surprised at Mr. Jones contradictfhg the statement so flatly, 
when the remarks just quoted from the Artizan show to the con- 
trary. 1 was myself told by one of the parties connected with 
the undertaking that the first pontoon was found to be too weak, 
and that it buckled very considerably ; I cannot say whether it was 
strengthened or not, and the others made on the improved model, 
but | fancy this course was followed. Not only one or two persons 
mentioned it to me at the time, but a great many; and all of them 
made the same remark, viz., that the saucer was not stiff enough. 

7, Duke-street, Adelphi, Feb. 16, 1863. C. F. T. Youna, C.E. 

[We trust this letter will close the controversy in this matter, as 
there is no doubt that the pontoons, whatever the earlier ones may 
have been, are now quite stiff enough for their purpose.—Ep. E. 


Tue Loxvon any Norra-Western Ratway.—50 locomotives, 
and 1,000 wagons are to be added to the company’s present extensive 
rolling stock. 

Armour Piares.—The Powerful target-ship is receiving along- 
side Portsmouth Dockyard another supply of armour-plates for test- 
ing at the practice moorings in Porchester creek. They include five 
p/ates from the Thames Ironworks’ Company, one of din. thickness 
of metal for the Ocean, and four others experimental, one 15ft. rolled 
plate is from Rigby and Beerdmore, of Glasgow. ‘Che Mersey Com- 
pany, Clare, Horsfall, and Co., send twelve plates of a somewhat 
novel character, both as regards their size and the way in which 
they will be bolted on the ship's side for firing at. Each of these 
plates are 6ft. long by only 1ft. wide, and are 2}in. through the 
metal. Six of them will be bolted on the ship's side in a longitudinal 
position, and close to each other, forming a layer of iron planking 


of 2}-in. iron, 6ft. square. Over this layer will be laid and 
bolted the remaining six plates or planks, but in a vertical 
position; the whole thus forming a square of iron plank- 
ing five inches in thickness, but divided in the centre, and 


laid at right angles. Two other plates have been fixed on the 
Powerful’s side, for trial at the same time, and the result is watched 
with considerable interest. ‘This is purely a Government experi- 
ment. A Royal Alfred plate was directed to be taken from the 
stock in the dockyard, cut through the centre, and the two parts 
then bent four-and-a-half inches, the thickness of the plate, from 
a straight line, one part to be heated and then bent to the required 
curve in the “wedge” press, and the other half to be bent cold in 
the hydraulic press—the object sought being to ascertain whether 
any or what difference existed consequent upon the two systems of 
bending as would be shown when struck by shot. The plate to 
be bent cold was first taken in hand, but, owing to the open- 
ing of the metal, the plate was not bent beyond 2}in., 
instead of 4}in., as ordered. ‘he remaining portion of the 
plate was therefore bent in the *“ wedge” press m | to the 
same extent. It has been contended by many that iron 
armour-plates can be bent cold with the same facility that they can 
when heated, but, so far as is known by experience in the Govern- 
ment yards at present, this cannot be done, nor can plates over 3in. 
in thickness be bent at any time cold and with the hydraulic press 
in safety. This opinion is borne out also by that of more than one 
firm engaged in the manufacture of armour-plates. More is know 

of the results attending the bending of rolled than of hammered 
plates, and while it is said that the cracks in the latter caused by the 
bending are more destructive than is the case with the former, 
enough is known of the results to the rolled plate to enable a toler- 
ably safe prediction to be formed of the nature and extent of the 
“opening” in the metal, however excellent may be the plate’s 
quality. The reason of this is simple enough. If in bending a 
plate its inner circle could be made to submit to its due share 
of compression, and thus reduce itseli and ease the outer 
circle of its expansion, it would throw the neutral axis in 
the centre of the plate, and there would be less risk of cracks 
or openings of the metal in a direction with the fibre. The inner 
edge or surface of the plate does not, however, when cold, undergo 
any important compression, and the whole force is tensional and 


| greatest on the outer edge. The pressure with the single ram 


hydraulic presses in use in her Majesty’s dockyards is also local, in- 
stead of being diffused over the entire surface, and thus with a 
hammered plate risks the breaking of the metal, and with a rolled 
plate, the strain being thrown across the fibre of the metal, the risk 
is an opening of the plate’s outer surface in the direction of the fibre. 
This plate is the first which it has been attempted to bend to any 
extent of curve, cold, by the hydraulic press at Portsmouth. 
With a different application of the hydraulic power to the 
single vertical ram at present in use to a plate’s surface, the 
plate being heated in the furnace to a “black” heat, it is 
thought that plates may yet be bent with a certain degree of 
safety to any curvature. ‘This would probably be accomplished 
by six or eight rams placed horizontally, part bearing on the outer 
and part on the inner surface of the plate, by which means the tre- 
mendous pressure brought into surface by the hydraulic press would 
be diffused over the plate’s entire surface, which it is believed would 
render a good plate secure from any serious injury. Perhaps the 
safest aiid most economical plan would be to let the manufacturers 
of the plates bend them at the time of manufacture to moulds 
furnished them from the yard in which the ship for whom the 
armour is destined is being constructed. It cannot be doubted that 
not only the manufacture of armour plates, but also the preparation 
which they have to undergo after they are manufactured, is at the 
present moment a subject of the greatest interest, not only to iron- 
workers and scientific men, but to the public generally. In the 
Naval Estimates for 1863-64, “ iron and armour plates for iron-cased 
ship building at Chatham” figures for £15,000, and “iron for 
armour plates for wooden ships” for £160,000.— Times. 
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THOMAS’ RUNNING GEAR OF FOUR-WHEELED CARRIAGES. 
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Tus invention, by William Thomas, of Liverpool, embrace 
improvements applicable to all four-wheeled vehicles, where both 
the fore and hind wheels, or the fore wheels only, are intended to 
“lock.” Such improvements are especially suitable for omnibuses 
and other heavy vehicles, in connection with a system of tension 
rods known as the “ equi-rotal lock arrangement ” or system. 

Carriage builders and others acquainted with manufactures of the 
class to which the invention has reference will readily see and 
understand the modifications necessary for advantageous application 
of the improvements to vehicles of different kinds, both for public 
and private use. 

The body of the omnibus, which may be made of any convenient 
form, is supported by springs of any known kind, resting on, sus- 
pended from, or in any way attached to the axles; and the “ carriage 

ts” are fitted in the ordinary manner. On the axles near the 
inner ends of the naves of every wheel are secured brackets, which 
carry studs, pins, or bolts, for receiving the ends of the tension rods 
of the “equi-rotal lock arrangement or system.” These rods are 
made, preferably, of metal, and are carried diagonally from the near 
fore to the off hind wheel, and from the off fore to the near hind 
wheel. ‘To prevent friction and “clattering” of such tension rods 
tour or more friction rollers are so arranged, in a frame or bracket, 
that the rods shall be kept a sufficient distance from each other, and 
the friction reduced to a minimum, both in turning and during the 
shaking and jolting in straight running. The gear to which the 
pole of the omnibus is fixed, as well as the gear permitting quick 
turnings to be made, is the same at both ends, and the main parts 
of each end consist of four metal tension rods, two or more elliptical 
shaped or otherwise formed metal bars, rods, or springs, a “ futchel 
piece,” and a curvilinear metal forging, with a bracket or brackets, 
and friction roller or rollers thereon. All the tension rods are 
jointed on studs, pins, or bolts, secured by brackets or otherwise to 
the axle; two at or near each end of the same, and close to the inner 
ends of the naves of the wheels. One of these tension rods at each 
side is carried forward to or near to the front or end of the omnibus, 
and is there coupled by a joint or two or more elliptical or other 
metal bars, rods, or springs. 

The other two tension rods are carried forward and almost meet 
near the centre of the said elliptical or other bars, rods, or springs, 
and the “ futchel piece” or socket for the pole is secured in the same 
position, that is, equi-distant from the ends of the elliptical or other 
bars, rods, or springs. The bracket or brackets is or are secured or 
jointed to the said “ futchel piece,” to the elliptical or other bars, 
rods, or springs, or to both or either of them, and pass and encom- 
pass a curvilinear or other suitably formed metal forging—prin- 
cipally in a horizontal position—made fast by flanges or otherwise to 
the bottom of the bely of the omnibus. ‘This curvilinear piece, 
which carries the whole of the “fore draught gear,” allows the 
bracket or brackets and the elliptical or other bars. rods, or springs, 
as well as the tension rods, to travel or move laterally a sufficient 
distance for quick turning of the omnibus, friction being dimi- 
nished by a roller or rollers in the ends of the bracket or 
brackets. 

A further improvement in running gear consists in making the 
naves of wheels of the kind known as the “ patent mail wheel” of 
iron instead of iron and wood combined, the sockets for the wooden 
spokes being cast or formed in the nave. 

Fig. 1 is a plan view of the running gear of an omnibus of the 
description hereinbefore mentioned, turned upside down or inverted, 
with part of the body of such omnibus, all the improve nents being 
shown in the arrangement; Fig. 2 is a longitudinal section taken 
about the middle of the same arrangement when uninverted; Fig. 3 
is an end elevation of the same uninverted arrangement; and Fig. 4 
® transverse section of the same arrangement taken through one 
pair of wheels, and principally intended to show the form of the 
naves of the wheels known as the “patent mail wheels,” herein- 
before more particularly mentioned. 

@ represents the wheels; 6, the axles; ¢, the springs; d, the 
“ carriage parts ;” e, the bottom of the body; in Fig. 1 the longitu- 
dinal strengthening beams of such body are shown by dotted lines /; 
the brackets with bolts g, for coupling the “equi-rotal tension rods” 
A, and bolts #, to which the fore draught tension rods j, j', are jointed. 
These brackets are here shown secured to the axles and springs, but 
this is not indispensible, as they, the said brackets or their equiva- 
Jents, may be attached to either of them, but preferably to the axles. 
4, the friction rollers attached to the equi-rotal tension rodsh The 
friction rollers work on circular through-bolts or pins J, and have 
plates mat top and bottom and between the rollers. The “ equi- 
rotal tension rods” pass diagonally through between the friction 
rollers, aud thus have one at or bearing on the opposite surfaces of 
both rods, thereby preventing the rods from coming in contact with 
each other and reducing friction in whatever position the rods, and 
the wheels acting therewith, may assume. 1, the elliptical shapea 
bars, jointed or fastened by bolts or pins o to the tension rods j, the 
ends of which latter may be made to receive shafts, or may be formed 
with scroll irons or otherwise to connect to traces with or without 
the intervention of “ swingle trees,” or they may be arranged in any 
conyenient way for attaching the horses. The bars nare also fastened 




















or coupled by bolts or pins p to the tension rods j?, and the “ futchel | 
piece ” ¢ forming the socket for the draught pole is thereto attached 
by bolts x; s, the curvilinear metal piece secured to the body of the 
omnibus by flanges and bolts ¢ or otherwise as may be found con- 


venient. Such curvilinear metal piece may be variously formed to 
suit the carriage to which it is to be fitted. As shown, it carries or 
supports the tension rods j, j', the elliptical bars x, and the “ futchel 
piece” g, by the brackets u (any desired number of which may be 
used) which are fastened to the “futchel piece,” or they may fastened 
to any or all of the parts to be carried as above mentioned; v, the 
friction rollers in the brackets. In addition to carrying the fore 
draught gear as above mentioned this curvilinear piece prevents the 
fore draught gear from travelling too far to the side. 
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Tris invention, by Joshua Kidd, of Cannon-row, Westminster, 
consists in the construction of gas meters for street and other lamps 
and burners, with One or two measuring chambers instead of three 
or more as meters are made at present, and also in combining with 
the meter a regulator, by means of which a regular supply of gas 
is given to the burner atan unvarying pressure. 

Fig. 1 is an outside view of the meter; Fig. 2 is part section aud 
part elevation, showing the valves at C, the regulator i, and the 
measuring chamber g, which may be made like a leather bellows, 
as shown, or similar to a mercurial regulator. 

Fig. 3 is a section of the meter, showing the arrangement of 
levers for communicating the reciprecating motion of the dise A by 
means of the rod O to the valve j and to the index dials a, a, by 
means of the clockwork 4, &. The guide v through which the rod 
O passes may be made with friction rollers or a metal tube. 

Fig. 4 shows the under side of the meter. a, a are the index dials, 
and e, d, fare the ports and passages for the gas leading from the | 
valve box C to the measuring chamber and to the regulator i. 

Fig. 5 isa plan of the valve j, showing the arrangement of the 
ports and passages for the gas. Fig. 6 is aplan showing the levers 
and adjustment shown in elevation in Fig. 3. U is a weight to 
balance the disc A and other reciprocating parts. Similar letters | 
denote similar parts in all the diagrams, 


FIG .2. 


In Fig. 4 the “ patent mail wheel” is represented in section ; w 
shows the parts of the parts of the naves, or naves proper, which 
are cast or otherwise formed in one piece of metal with openings for 
the axles and spaces or sockets for the spokes; x shows caps screwed 
over the outer ends of the naves; y, shoulders on the axles. The 
naves and axles are kept together and in position by the plates or 
flanges z, and bolts and nuts <', carried through the naves. . 

In fitting or adapting a brake to an omnibus or other carriage 
arranged or constructed as above mentioned, or to any vehicle 
having the improvements as part thereof, it is preferred obtaining the 

ower necessary to work the brakes from the “ back drag” of the 
nad yoked to the carriage instead of in any other of the more 
usual modes employed for the same purpose. 


S METERS. 


FIG.3, 





i] 
: A 
iil A . 


. 


as 
— 


The gas enters the meter by the inlet pipe 5 to the valve box C, 
and thence by the passage d to the upper side of the dise A, which 
by the pressure of the gas, descends, and by means of the rod O 
levers m and n, actuate the ratchet-wheel /by the paulg. The 
tumbling weight p may be a tube partidlly filled with mercury or 
a loose leaden ball, which, when brought a little past a horizontal 
position by the lever n, instantly falls over and changes the position 
of the valve j so as to admit the gas by the passage e below the disc 
h, which is then moved upwards by the pressure of the gas, and the 
gas previously admitted forced from the upper side of the disc h 
through the pipe d, through the valve j, and up the pipe/ to the 
regulator 7, and out of the meter by the passage r; s is a screw, by 
means of which the pin ¢ can be moved in slot shown in the lever n, 
so as accurately adjust the capacity of the measuring chamber by 
altering the distance the dise h can move before its motion 18 
reversed by the action of the valve j. 


Sream Frre-Enornes.—Since the substitution of steam fire-engines 
in Baltimore, the losses by fire have been reduced almost to nil. 
Last year the insurances ran up to 120,000,000 dols., while the abso- 
lute losses by fire do not exceed 15,000 dols., and this in a city of at 
least 220,000 inhabitants !—Scientific American. 





Fes, 20, 1863. 


THE ENGINEER. 


ote 











TO CORRESPONDENTS. 

Notice.—A SprciaL EpDITION of THE ENGINEER is 

published for FOREIGN CIRCULATION. This edition, 

printed upon paper manufactured for the purpose, will 

pass through the foreign post offices at the charge of a 
single postage. 


*." Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 

VALENTINE.— Thanks. 

G.—Mr. Adamson, of Hyde, has made maiy such boilers. 

8. G. H.—We are unable to sind the return for which you inquire. 

T. P.— We do not understand what you mean by submarine telegraph machine. 

P. and H. P, G.—Any London metal broker can supply you with hematite 
iron. 

W. T.—Mr. Wise’s letter, we sind, has rendered the appearance of yours 
unnecessary. 

THE Patent GuAss ENAMEL Company.—JVe know nothing of the Steel Tube 
Company inquired for. 

D. E.—Messrs. Penn claimed a certain mode of connecting the piston-rod to 
the trunk, but their patent, we believe, has expired. 

A CONSTANT SUBSCRIBER.—The delivery pipe of your pump should be of 
pod mae size as your suction pipe, but you cannot expect to lift 30ft. by 
suction. 

M. R.—The information as to the true mean speeds of vessels appeared in THE 
ENGINEER of November 1st, 1861. The mean horse power on several runs 
would not correspond at ail with the mean speed. 

Era.—Bourne’s, Murray's, Brown and Main’s, and Saxby’s ave all good 
books on the Marine Engine. We do not know of any book specially 
treating of the manner of taking ovt engineer's quantities. 

H. C.—We some time ago illustrated Alex's wooden packing ring for surface 
condenser tubes, which is said to have answered well. Mr. Humphrys 
makes a. complete stujing-bor at each end of each tube, the packing being a 
ring of cotton tape sewed up. The brass strap Jor lining eccentric hoops is, 
as we described, sree to turn either with the eccentric or the hoop. 

SreaM WHISTLE.— Your engine would exert about 1 indicated horse power at 
100 revolutions, but it ought to be worked, with a3-in. stroke, at 500 revolu- 
tions at least, giving 5-horse power. In the former case a boiler somewhat 
larger than a coffee-pot would answer, say ldin. diameter and 2ft. high ; in 
the latter case make the diameter 22in., and the height 4yt.—multitubular we 
suppose it is to be. 

C. C.—To use Babbitt’s metal, the article to be lined being cast with a swit- 
able recess in ,it, « hole, say half an inch or more in diameter, is to be 
drilled for the reception of the metal. The object is to be sitted to an ivon 
arbour or “ foriner” of the shape of the bearing, leaving a space into which 
the netalistoberun. The article must first be tinned. Coat the parts wot 

E to be tinned with a clay wash ; wet the part to ve tinned with alcohol, and 
sprinkle poudered sal ammoniac upon it. Then heat until a fuine rises, 
when the object is to be plunged into melted Banca tin, taking cave that the 
latter is not so hot as to oxidise, After the article is tinued, should it have 
a dark colour, sprinkle a little sal aimmoniac on it, and cout it gradually in 
water. Then coat the ** former" or arbour with a thin clay wash, then 
wari it until it is perfectly dry ; heat the object to be lined until the tinning 
begins to melt, then place it on the ** former,” and pour the metal with a 
head so as to fill up as the metal shrinks. Do not allow the metal to be so 
hot as to ovidise. 








INDESTRUCTIBILITY OF FIRE-CLAY. 
(To the Editor of The Engineer.) 

Sir,—You once allowed me to offer in your columns a reward to any one 
who could render fire-clay much more proof against fire. I received no 
reply to the offer of £50. Now I am happy to inform you that I have suc- 
ceeded in doing such myself, to a great extent. Levigation seems but little 
understood to the metallurgical world. 1 can say but little more, as I 
naturally intend working out the idea myself; but I have to thank you, 
at the same time, for sympathy on this vital question, and am open to 
treat with men of undoubted principles om the suvject. 

14, Loudoun-square, Cardiff, South Wales, Coun McKenzie Dicks. 

February 9th, 1863. 





WALL AND DODD’S VALVES. 
(To the Editor of The Engineer.) 

8in,—In Tue ENGINEER of the 13th you give an illustration of valves 
patented by Messrs. Wall and Dodd, Liverpoul. I beg to inform you that 
I was, tothe best of my belief, the first to produce them some twelve or 
fourteen years since ; flushing by i of air in chamber, as shown, 
or by gravity alone, from a vessel known to plumbers as a tervice box. 
In those made so early the return motion of valves was caused by a spring ; 
but in all made since 1856 I adopted the lever and counterweight, and they 
are identica! in form and principle tu those shown. Recently I have added a 
link to lever, same as applied to hydraulic press pumps, to give parallel 
motion. If Messrs. Wall and Dodd want a confirmation of my statement 
acall on me will fully satisfy them. James ELLIs. 

144, Houndsditch, London, Feb. 19th, 1863. 








f GOVERNORS. 
(To the Editor of The Engineer.) 

Sir,—I observe a communication in your paper of last week in which 
“ A Subscriber” informs you that he saw a governor at the shop of Messrs, 
Crawley and Son, in the village of Newport Pagnell, Bucks, which he 
judged “to act upon the same principle ” as mine. 

I do not care to make the principles of my governor the subject of news- 
paper discussion, but beg to say to your corres, ondent that, it he will wit- 
ness its action on engines subject to great and sudden changes of load, 
in contrast with that of the governor he speaks of, or any other in use, 
when it is substituted and applied to operate the same valve, he will freely 
admit that his conclusion has been too hastily formed, and that there must 
be some cause for its great practical superiority which had escaped his 
observation. 

London, 18th February, 1863. CrARLES T. PorTER, 
| We give place to Mr. Porter's note, although we are unable to perceive how it 

can alter the presumption that his governor patent is invalid.—Eb. E. | 


MUSIC WIRE. 
(To the Editor of The Eagineer.) 

Sir,—In answer to a correspondent, the note on the piano correspond- 
ing to 216°5 vibrations is A, two notes below middle C ; its octave lower, 
viz., A in the first space of the bass staves, has 10826 vibrations. 

The number of vibrations, from middle C to its octave above, advancing 
by mean semitones, is as follows :— 


iddle ee 00 ce ce ce 08 ce 8 6 ve 


256 vibrations. 
271 
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From the forefxoing the pitch corresponding to any number of vibrations 
may be found, J. B, 





MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGiNrERS.—Tuesday, February 24, at 8 p.m., “* On 
American Timber Bridges,” by J. R. Mosse, M. Inst. C.E.; and ‘‘On the 
Reconstruction of the Linting and Mottram Viaducts,” by Wm. Fairbairn, 
M. Inst. C.E. 

Society or Arts.—Wednesday, 8 p.m., ‘‘On the Best Means for Pro- 
moting the Supply of Cotton,” by John Cheetham, 

THR ENGINEER can be had, by order, from any newsagent wm town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number), lds. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 

If credit be taken, an extra charge of tio shillings und sexpence per annum 
will be made. 

THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line efterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUxton ; all other letters 
and communications to be addressed to the Bditor of Tus ENGixuer, 163, 
Strand,L mdoni. W.C. 
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BOILER EXPLOSIONS. 


THE Manchester Association for the Prevention of Steam 
Boiler Explosions have lately issued their annual report, 
from which it appears that, with 1,376 boilers under their 
care, but one exploded last year. The gross indicated 
= of these boilers is stated approximately at 126,190 

orses, the average being over 90-hor:e power. The 
single exploded oiler hhad not received its annual 
“thorough” examination, because, as the report states, 
“ no opportunity had been offered,” —by the proprietors of 
the boiler, we presume. This explosion was caused by ex- 
ternal corrosion, which had eaten the plates away to less 
than one sixteenth of an inch in thickness. How many 
explosions were averted by timely examination and repair 
may be inferred from the chief engineer’s list of detects 
discovered. Of those reported “dangerous” there were 
13 cases of fractured plates and angle-irons, 1 of blistered 
lates, 12 furnaces out of shape, 37 cases of corrosion, 5 of 
efective safety valves, 9 of defective water gauges, 1 of 
defective feed apparatus, and 7 of defective blow-out 
apparatus, or in all no less than 85 cases of dangerous de- 
fect, or 1 in every 16 boilers, supposing each case to have 
occurred with a different boiler. And besides these, the 
startling number of 997 defects, not actually dangerous, 
but nevertheless unsatisfactory, were also reported. Thus 
there were 270 cases of unsatisfactory corrosion, 224 cases 
of defective blow-out apparatus, 135 cases of defective 
water gauges,&c. We must believe that these defects 
really existed, and that they were so apparent that the 
owners of the defective boilers could be convinced of them, 
unless these owners were of the class who, when a deeply 
corroded plate is pointed out to them, will insist that there 
is no danger whatever. It is urged by a greater or less 
number of Lancashire manufacturers that the Manchester 
Association over-inspects, and sounds an alarm when 
there is no occasion. ‘The engine-tenters are perhaps in- 
terested in making their masters believe this, for 
the inspectors employed by the Association are quick to 
detect any evidence of carelessness on the part of those 
whose business it is to attend to the boilers. ‘That the 
Association has ever sought to impress the value of its 
intervention upon the owners of steam power by reporting 
imaginary defects we cannot believe, and large as the 
yearly list is, we acceptit asshowing the dangers which even 
yet attend the use of steam, where safety may always be 
secured by proper precaution. It is a noteworthy fact, 
that of all the cases of boiler explosions which the chief 
engineer of the Manchester Association has an opportunity 
of examining, none occur from electricity, or from the de- 
composition of steam, or from the boiling of waterdeprived 
of air, or from any one of the mysterious causes so often 
assigned by ingenious theorists. <A practical, and in most, 
if not all cases, a clearly sufficient reason is given by Mr. 
Fletcher for twenty-three explosions, the effects of which 
he had an opportunity of examining last year. In eleven 
cases of explosion the boilers were externally fired, and 
the failure was directly traceable to the action of the fire 
on the plates. Three other explosions resulted from in- 
ternal, and three more from external corrosion ; four were 
due to improper original construction ; one to shortness of 
water ; and another was believed to have occurred through 
pressure accumulated in consequence of the want of a 
safety valve, although the boiler we should suppose must 
have been rather weak besides. The readers of ‘THE 
ENGINEER are sufficiently aware that we have given much 
attention to the causes and rationale of boiler explosions, 
and it has always been to the above and analogous 
defects that we have attributed such disasters. ‘hey 
originate, as we believe, if not always, at least in nine 
cases out of ten, in precisely such defects as the 
inspectors of the Manchester Association make it their busi- 
ness to discover. But for their organised caution, how 
many of the dangerous and even “ unsatisfactory” defects 
yearly detected by them would escape notice until terrific 
explosions took place, possibly destroying all evidence of 
their cause. From the great want of confidence with 
which steam machinery was originally regarded, it has come 
to be adopted and used with over-confidence, almost with- 
out the idea of the possibility of danger. And yet every 
steam boiler contains elements of danger, hardly less 
destructive, when developed, than gunpowder. Properly 
made, and attended to with common care, steam boilers 
are nevertheless safe enough, and here is the risk ; for 
the majority of those who purchase a boiler from a 
first-class maker, and put it under the care of a sober 
man, fairly qualified for his post, appear to think 
that nothing more is necessary until, the boiler having 
been almost completely worn out, it is time to put in 
another. Yet from the first hour after a boiler goes to work 
it is exposed to a great variety of risks. With bad water 
incrustation will begin and the plates will perhaps be 
burnt. Or corrosion, whether from acid in the water, or 
from some mechanical action exerted upon the plates, or 
from a slight leak concealed by the brickwork, will set in. 
The safety valves, gauges, cocks, &c., are always more 
or less liable to get out of order, and should never be 
neglected for a day. ‘There is the chance that the water 
will occasionally be left to get too low, and the plates thereby 
burnt. So, also, what may have been believed to be sound 
iron will now and then give way; and with ail these 
possibilities, not to say probabilities, of accident, is it any 
wonder that, without vigilant care, in which is included 
frequent thorough inspection, boilers do frequently blow 
up? Every reflecting man who owns a steam boiler should 
be only too glad to place it under the care of an association 
like that which has rendered such service in preventing 
boiler explosions in Lancashire. The Association has no 
compulsory powers ; its functions are wholly co-operative, 
and its prescriptions advisory. Its entire annual income 
is considerably under 20s. for each boiler on its books, so 
that its operations are earried on with the least possible 











expense. Although the Association insures nothing, it 
may be set down teat, if its assistance be accepted and its 
cautions acted upon, explosions can only take place through 
the grossest carelessness on the part of the attendants. It 
is true that boilers may be insured at a low premium, but 
insurance is not prevention ; and whatever may be paid, on 
a policy, in the case of an exploded boiler, nothing can 
afford adequate compensation in those cases of terrible 
death or sad injury which so often attend explosions. 

The frightful explosion, which happened last year, at 
Priestfield, at length led to the formation of a boiler in- 
spection association in the midlands ; but although a similar 
organization was effected more than a year ago in London, 
nothing has come of it. Were it possible to obtain a full 
and accurate statement of the condition of all the boilers 
now at work in the metropolis, we doubt not that it would 
show an alarming number of defects likely at almost any 
moment to culminate in explosion. With the rapidly in- 
creasing use of steam power these disasters are likely to be- 
come more frequent than ever, until either voluntary associa- 
tion or possibly Government intervention is brought into 
action to put a stop to them. 

SUDDEN STRAINS ON IRON. 


WHEN the stored-up mechanical work contained ina 
moving body is suddenly delivered, as in a blow, upon an 
object at rest, the effect produced is easily calculable, and 
must always exceed the effect which would have been pro- 
duced by the mere weight of the same moving body, 
gradually applied. To speak of sudden strains generally 
conveys the idea of a blow, with its effects of concussion 
and communication of energy of motion. But without im- 
pact, or anything like a blow, the whole weight of a body 
at rest may be instantaneously applied to a bar of iron, so 
as to produce a strain of the greatest conceivable sudden- 
ness. ‘The weight at rest may be supposed to be 
so supported as to first touch the bar, without how- 
ever exerting any pressure upon it, and by a sud- 
den removal of the unyielding support the bar will as 
suddenly receive the weight, and that without shock. 
This class of sudden strains has been the subject of investi- 
gation by men of science, and it appears to have been 
adopted, as a conclusion, that whatever may, when gradually 
applied, be the breaking weight of a bar of iron, one-half 
that weight, suddenly applied, will break the bar. If not 
always stated in this form, the conclusion amounts to the 
same thing when it is said that a given weight, suddenly 
applied, will produce twice the deflection which will be 
caused by its gradual application. A correspondent, Mr. 
Unwin, has lately assured our readers that this fact has 
been demonstrated. Mr. Mallet adopted it in his important 
work “On the Physical Conditions involved in the Con- 
struction of Artillery,” and we recollect seeing it brought 
forward, in 1848, in a paper by Mr. Homersham Cox, which, 
so far as this conclusion went, afterwards appeared to have 
been endorsed by Professors Willis and Stokes. 

Supposing a bar of iron to have perfect elasticity, it may 
be considered to yield to some extent under the slightest 
strain, as from the weight of an ounce, or even that of a 
grain. In deflecting or elongating the bar, therefore, 
through any given distance, the weight may be pro- 
gressively increased from nothing up to that requisite to 
produce such deflection. ‘Thus, if the deflection be lin., 
and the weight producing it 20,000 lb., we shall have a 
mean pressure of 10,000 lb, exerted through lin., or -O833it., 
equal to 833 foot-pounds. Now the alleged fact, in the 
case of sudden strains, is that 20,000 lb. suddenly 
applied would deflect the bar 2in. As the resistance of 
the bar, at a deflection of 2in., would be 40,000 lb., a 
mean pressure of 20,000 Ib., acting through -1666ft., or 
3,333 foot-pounds, would thus be required, and thus the 
work done by a suddenly applied load would appear to be 
four times greater than that of the same load applied 
gradually. When cxamined by a different process the 
result would be the same, for the resistance of the bar 
when deflected from nothing to lin. would be the mean of 
nothing and 20,000 lb., or 10,000 lb. But to deflect it from 
lin, to 2in. the resistance would be the mean of 20,000 Ib. 
and 40,000 lb., or 30,000 Ib., being three times that in the 
first half of the deflection, so that the whole deflection of 
2in. would require four times the mechanical work exerted 
in bending the bar through lin. 

This conclusion appears sufficiently improbable upon its 
face, and we cannot suppose that it derives any support 
from the results of actual experiment. When a weight is 
suddenly applied to a bar the whole of the weight cannot 
at the same instant begin to exert pressure, inasmuch as 
the bar yields by virtue of its elasticity ; and were the bar 
supposed to be absolutely without any resistance, whether 
from cohesion, inertia, or otherwise, there could be no 
exertion of pressure upon it whatever, for at the instant 
when pressure was commencing the bar would move 
out of the way. Whatever may be the weight applied, it 
must act ounce by ounce, or grain by grain, in deflecting 
or extending the bar, while such portion of the weight as, 
at any stage in the progressive deflection, has not yet 
begun to exert pressure, will be falling, and thus acquir- 
ing momentum to be subsequently expended on the bar. 
If 20,000 lb., gradually applied, be required to deflect a 
bar, say lin., and we suddenly apply the same weight, an 
average effect of 10,000 lb. exerted through lin. will be 
the result up to that instant at which the deflection of the 
bar becomes lin. But as but one-half of the efiect due to 
the whole weight will have been then exerted, the bar will, 
by the accumulated work contained in this half of the 
weight in motion, deflect more than lin., and the deflection, 
we think, will be such that the total work done in bend- 
ing the bar will amount to double that exerted in 
deflecting it lin. In other words, the weight will descend 
until it shall have exerted a mean pressure of 14,141°4 1b. 
through 1-414in., the product of these numbers being 
twice that of 10,000 lb. through lin. 

To break a bar, therefore, by a suddenly applied strain 
70°707 per cent. of its static breaking weight would require 
to be applied. For if this proportion of the breaking oy on 
were applied gradually, it would deflect or extend the bar 
through 70°707 per cent. of its ultimate deflection or 
extension, and thus produce an amount of mechanical work 
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which may be represented by ‘5. The same weight, sud- 
denly applied, would exert a mean pressure equal to the 
mean of nothing and the breaking weight, and the range of 
this pressure would be 1, so that the total mechanical work 
done would be representible by 1, instead of *5 as before ; 
and this would correspond with the mechanical work re- 
quired to break the bar. 

Mr. Kirkaldy’s important series of experiments on the 
strength of iron and steel included a number of trials in 
which weights were suddenly applied, and after making 
certain necessary allowances, the results appear to coincide 
closely with what would be inferred from the above con- 
siderations. Mr. Kirkaldy gives, as the results of his 
experiments, the proportion of 814 per cent. of the static 
breaking weight, suddenly applied, as that necessary to 

roduce rupture. ‘This was the observed proportion, but a 
fittle reflection will show that, from the circumstances of 
the experiments, the actual proportion must be some- 
thing less than this. In the first place, it is clear 
that the same bar of iron cannot be broken twice, 
once gradually and once suddenly, at the same place. It 
was therefore necessary to infer the static breaking weight 
of cach specimen suddenly broken, and this was done 
by adopting that found for like bars, or neighbouring 
parts of the same bar. Then, again, the weights suddenly 
applied acted through the intervention of aseale lever hav- 
ing a certain amount of inertia and elasticity, and this dimi- 
nished the suddenness of the application of the strain to the 
fractured part. So, also, a slight strain was purposely 
brought upon the specimen, at the commencement of 
each experiment upon sudden fracture, so as to guard 
against any chance of there being a clear fall of the weight, 
thus producing impact to be expended on the specimen. It 
might furthermore be considered that the disengaging ap- 
paratus employed, although acting with great suddenness, 
did not enable the weights to be released without an absolute 
although quite unappreciable loss of time. All these cir- 
cumstances would have the effect of increasing the weight 
otherwise necessary to break the bar when applied absolutely 
without any loss of time; but we may safely conclude that 
70°'7 per cent. of the static breaking weight would be the 
least which in such case would produce rupture. We should 
add, too, that in each experiment it was necessary to fix, 
a priori, wpon some probable breaking weight, and on trial 
this weight was sometimes more than necessary, and some- 
times it was not enough, when, of course, more weight had 
to be added, and a fresh trial made. But under all the cir- 
cumstances, Mr. Kirkaldy’s results must be considered as a 
near approach to those required upon the theory of suddenly 
applied strains. 
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2788. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in refrigerating and freezing, and in apparatus employed therein.”—A 
communication from D, J. Kennelly, Bombay.—Petitwn recorded loth 
Octoler, 1862 

3329. JosErH EuseBe RousseL, Passage des Petites Ecuries, Paris, “ Im- 
provements in hand and power looms for weaving.”—A communication 
from Victor Armand Thaurin, Caudebec-lés-Elbeuf, France.—Pctition 
recorded 12th December, 1862. 

3363, RupoLPH ScuemMBuRG, Onslow-terrace, Lorrimore-road, and AboLPi 
BALDAMUS, Surrey-terrace, Lorrimore-road, Surrey, ‘* Improvements ap- 
slicable to all kinds of oils used for illuminating purposes, whereby com- 
bustion thereof is rendered more perfect, smoke prevented, and the 
purity of the light increased.”— Petition recorded Lith December, 1862. 

3403. FRepRRIcK WILLIAM Harvey, fHligh-street, Putney, Surrey, ‘ lm- 
provements in fitting and connecting rudders to ships and other floating 
vessels.” —Petition recorded 20th December, 1862. 

89. Louis Hinky EmManurt Lererevux, Bordeaux, France, ‘‘ Improved 
plates or slabs for preserving apartments from the effect of damp, and 
which are also applicable in the composition of plinths and foundations 
for walls.”—-A communication from Frangois Jaffary, St. Médard de 
Guizidres, France.—Petition recorded 10th January, 1863. 

95. WitttiAM CLARK, Chancery-lane, London, * Improvements in winding 
or copping frames.”"—A communication from Jean Jacques Bourcart, 
Boulevart St. Martin, Paris,— Petition recorded 12th January, j 

137. James Parker Batu, Aigburth, near Liverpool, * Improvements 
applicable to omnibuses and other like carriages, to adapt them 
for use on rail or tramroads, as well as common highways.”— 
Petition recorded 15th January, 1863. 

166. ALYRED PAvuL, Gwennap, Cornwall, “Improvements in obtaining 
reciprocating motion in steam engines, and for communicating the same 
to any ordinary pumps, for whatever purpose they may be employed.” 

171. Henkt ApRIEN BONNEVILLE, Rue du Mont Thabor, Paris, ** Improve- 
ments in colouring, bronzing, and preserving iron and stcel.””—A commu- 
nication from Claude Joseph Thirault, Rue du Mont Thabor, Paris. 

173. WILLIAM CLAKK, Chancery-lane, London, ‘‘ Improvements in looms 

ying textile fabrics.’—A communication from Andrew Naudain, 
West Farms, Westchester, James Peacock, Morisiania, Westchester, New 
York, and William Henry Walton, New York, U.S. 

174. James Smirui, Barkeley House, Seaforth, near Liverpool, and SypNry 
ARTHUR CuEASE, Egremont, near Birkenhead, Cheshire, ‘ A new 
— of motive power engine.”—Petitions recorded 20th January, 
S63, 

181. Joseri Moxon Kirk, Halifax and Bradford, Yorkshire, “ An improved 
method of and means or apparatus for tinishing textile fabrics.” 

183. JAMES HoLt, Oldham, Lancashire, “ lmprovements in willowing and 
opening cotton and other fibrous substances,” 

185, WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in prepar- 
ing and obtaining photogenie pictures or representations.”—A communi- 
cation from Adolphe Tei-sonniére, Boulevart St. Martin, Paris. 

187. Exnest Bazin, Angers, Maine-et-Loire, France, ** An improved log. 

18. Sir Courts Linpsay, Grosvenor-square, London, ** Improvements in 
apparatus to be used on railways to indicate to th- engine driver of a car- 
riage train the length of time which has intervened since the passing of a 
previous train.” 

191, Natuanist. CLAYTON and Josgrn SuurtiRwortH, Lincoln, * Improve 
—_ in rotatory screens suitable for screening wheat and other grain or 
seed. 

193, Henry Hotcrorr, Rue de la Grandiére, Tours, France, ‘‘ Improved 
machinery for separating substanc+s of different specitic gravities,” 

195, JULES CoukN Branpgs, Rue Dunkerque, Paris, *‘An improved hair 
creaser or divider,”— Petitions recorded 2ist January, 1863, 

197. Joun ELLacorr, Liverpool, “ Improvements applicable to spur wheels, 
racks, and other toothed gear tw insue greater strength in the teeth.” 
199. RopERT PENNEY, Carrbiook, Che hire, ** An improved solution or mix- 
ture for ‘ fixing’ certain colours employed in printing calico and other 

fabrics.” 

201. WittiaM CLARk, Chancery-lane, London, “ An improvement in piston 
valves and other pistons."—A communication from Thomas Shrimton 
Davis, Jersey City, New Jersey, U.S. 

203. Thomas LAMBERT, Short-street, Lambeth, Surrey, ** Improvements in 
apparatus for drawing off water or other fluids.” 

205. FRancis WILLIAM Morury, Bedford, ** Improvements in boilers for 
steam engines, and in valves to be used therewith.” —Petitions recorded 
Qad Jonuare, 1863, 

2)7, ALEXANDER HENDERSON, Dundee, Forfarshire, N.B., “ Improvements in 
the preparation or manufacture of textile materials, and in the machinery 
or apparatus used therein.” 

209. CUAKLES STUPFORD, Bristol, Gloucestershire, ‘‘ Improvements in the 
construction of hats and other coverings for the head.” 

210. Frepkxic Newton Gisborne, Ade'aide-place, Londo. Bridge, London, 
“Improvements in the means of communicating signals on board ship, 
and ot indicating the position of the rudder.” 

211, WiuutaM Cuark, Chancery-lane, London, “Improvements in mariners’ 

P AC ication from Georges Fabre, Boulevart St. 
Martin, Paris, 
213. CORNELIUS TURNER, Airedale Felt Mills, Hunslet, Leeds, Yorkshire, 
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“ Improvements in the manufacture of felted fabrics.” — Petitions recorded 
23rd January, 1863. 

215. ARTHUR OssorNE GLossop, Sheffield, Yorkshire, ‘‘Certain improve- 
ments in the construction and manufacture of breakfast cruet and liquor 
frames used in dinner and other services.” 

217. WiLLIAM ALLEN, Cheadle, and WILLIAM JOHNSON, Newton-moor, 
Cheshire, ‘‘ Certain improvements in machinery or apparatus for grinding 
or pointing the ‘cards ’ employed in carding engines.” 

219. Epwakxb Bootn and Gorge Bootu, Gorton, near Manchester, and 
ANDREW SWALLow, Stalybridge, Lancashire, ‘‘ Certain improvements in 
the mode of fixing colouring matter on cotton, silk, wool, and other fibres 
and materials, and certain improvements in finishing such like and other 
textile fabrics and yarns.” 

221. WittiaAmM Cuark, Chancery-lane, London, “ Improvements in syphons 
applied to draining, irrigation, and other purposes whereby they self 
suspend and resume action according to requirements.”—A communica- 
tion from Frangois Triballat, Boulevart St. Martin, Paris. 

223. RIcHARD ARCHIBALD Brooman, Fleet-street, London, * Improvements 
in the manufacture of anvils and other metal articles requiring hard sur- 
faces.”"—A communication from Louis Jules Duhesme, Alexandre Rey, 
and Ernest Meaux, Boutancourt, France. 

225. Freverick TOLHAUSEN, Faubourg Montmartre, Paris, ‘‘ Improvements 
in machines for cirding fibrous materials."—A communication from 
Henry Bosshard, Faubourg Montmartre, Paris.—Petitions recorded 24th 
January, 1863, 

226. WILLIAM Forp Stantey, Great Turnstile, London, W.C., ‘* Improve- 
ments in mathematical drawing instruments.” 

229. James Fyre, Greenock, Renfrewshire, N.B., ‘‘ Improvements in safety 
apparatus for steam boilers.” 

231. RICHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in petticoats or crinolines.”—A communication from Charles Edmond 
Francois Couturier, Paris.—Petitions recorded 26th January, 1863. 

232. Hesrny Henson Henson, Parliament-street, Westminster, Middlesex, 
“Improvements in fabrics for covering floors, walls, roofs, and other sur- 
faces or objects, which fabrics are also partly applicable to the manufac- 
ture of waterproof articles.” 

23%. Grorak Davirs, Serle-street, Lincoln's-inn, London, “ Improvements 
in preserving provisions, and in the apparatus employed for such pur- 
pose.”—A communication from Alfred He..ry Rémond, Paris. 

235. CHARLES FREDERICK Asi, Upper Thames-street, London, ‘‘ Improve- 
ments in the manufacture of cornices, joints, and laths of bedsteads and 
other articles of furniture.” 

237. WILLIAM RoLLason, jun., Birmingham, ‘‘ Improvements in the manu- 
facture of metallic boxes.” 

239. Joskru Epmonpson, Frizinghall, near Bradford, and Tuomas INGRAM, 
Bradford, Yorkshire, ** Improvements in looms and apparatus for weav- 
ing.” 

240. Tuomas Gorpon, King-street, Soho, London, ‘ An improved method 
of, and apparatus for, damping and affixing postage stamps to letters.” 
241. Davip Epwarp Huaues, Old Broad-street, London, * Improvements in 
means or apparatus for effecting telegraphic communications.” —Petitions 

recorded 27th January, 1863. 

243. HENRI BerRNouLLi BARLow, Manchester, “ Improvements in preserv- 
ing timber, and in apparatus employed therein.”—A communication from 
Etienne Marechal, Paris. 

245. THOMAS Parkinson, Bury, Lancashire, ‘ Improvements in carding 
engines.” 

247. Evivan FrReeMAN Prentiss and Jon CARRINGTON SELLARS, Birken- 
head, Cheshire, “ Improvements in treating rock oil, petroleum, paraffin 
* coal oil, and paraffin and other like mineral oils and products there- 

rom. 

249. Henry OckANUs Cook and Euan Georce Terrey, Lower Clifton- 
street, Finsbury, London, ‘‘ Improvements in propelling ships and 
vessels, and in apparatus employed therein.” 

251. Ronert Warp, Newcastle-on-Tyne, “Improvements in locking-up 
or fastening forms of type or other printing suriaces."” 

253. JAMES PLATT, Charlotte-street, London, ‘Improvements in rotory 
engines.” ° 

57. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 

in the manufacture of braid, and in machinery or apparatus employed 

therein.”—A communication from Thomas James Sioan, Paris 

259, Evaeng Gustavus Muntz, Birmingham, “ Improvements in securing 

xles and axle-boxes.”— Petitions recorded 28th January, 1863. 

276. Freperick Grorex Stuner, St. James’s-road, Brixton, Surrey, “ Im- 
provements in the construction of air-tight boxes, cases, cupboards, and 
similar vessels.”— Petition recorded 29th January, 1363. 

278. WittiAM Epwarb Gepo@r, Wellington-street, Strand, London, ‘* Im- 
proved apparatus for cleansing chimneys or other flues.”—A communica- 
tion from Eutrope Malavergne, Ruedu Faulourg St. Martin, Paris, 

230. James Cocker, Liverpool, “ An improved turnstile, especially appli- 
cable to omnibuses and other vehicles to show or indicate the number of 
passengers that have been carried.” 

282. WILLIAM Epwarkb Newton, Chancery-lane, London, ‘ Improvements 
in the couplings for railway carriages.”"—A communication from George 
Collyer, Philadelphia, U.S.—Petitions recorded 30th January, 1863 

284. MARK Sairu, Heywood, Lancashire, ‘* Certain improvements in looms 
for weaving.” 

286. THOMAS BENNETT, Worcester, “ Improved arrangewents for obtaining 
pictorial back-grounds, fore-grounds, and perspectives when taking pho- 
tographic portraits or sun pictures.” 

288. FREDERICK TOLHAUSEN, Faubourg Montmartre, Paris, ‘“‘ New or im- 
proved apparatus for cleaning the beams of mules and spinning frames, 
collecting the dust and waste thereof, and also for cleaning the flooring 
underneath the mule carriages."—A communication from Edward Isler, 
Faubourg Montmartre, Paris.—Peti‘ions recorded 31st January, 1863. 

292. Freperic Groom Grice, West Bromwich, Staff rdshire, * Improve- 
—_ in machinery for the manufacture of bolts, spikes, rivets, aud screw 

lanks.’ 

296. WILLIAM CHARLES Barnes, Enfield, Middlesex, ‘‘ Improvements in 
means or apparatus for shaping, rolling, or compressing metal.” — Petitions 
recorded 2nd February, 1863. 

300. CHARLES SMiTHIES and GroRGE LANCELOT SMITHIES, Manchester, 
‘Improvements in preparing and bleaching ‘ Rheea,’ and other fibrous 
materials and fibres, which improvements are also applicable to bleaching 
yarns or piece goods.” 

302. Gror@gk Hotcrort, Manchester, “ Improvements in preparing cotton 
for the operations of spinning and weaving.” 

304. Jossru FiLEetcugr, Droylesden, near Manchester, and Henry Bower, 
Halifax, Yorkshire, ‘An improved injector or apparatus for feeding 
boilers with water.” 

306. Tuomas Lucker Jacors, Burton-on-Trent, Staffordshire, “ An im- 
proved mode of and apparatus for cleaning casks.” 

308. WiLLIAM EpwarD Newton, Chancery-lane, London, “ Improvements 
in reflectors.”"—A communication from Pierre Thibault, Rue St. Sébas- 
lien, Paris. — Petitions recorded 3rd February. 1863. 

$10. James Metior, Ardwick Chemical Works, Manchester, ‘* Improve- 
ments in apparatus to be used in distilling, subliming, and drying.” 

$12. THOMAS BRADFORD, Cathedral-steps, Manchester, “ Improvements in 
machinery or apparatus for washing, wringing, and mangling clothes or 
other textile fabrics.” 

314. George Tomiinson BovusrietpD, Loughborough Park, Brixton, Surrey, 
‘*Improvements in postage, revenue, and other stamps, and in apparatus 
for post marking and cancelling postage and other stamps.”—A ¢ mmu- 
nication from Marcus Porter Norton, Troy, New York, U.S.—Petitions 
recorded 4th February, 1563. 

324. Joseru Gitt and JaMEs Parkix, Far Headingley, near Leeds, York- 
shire, ** Im»rovements in apparatus for polishing yarn, twine, threads, 
and other similar materials,” 

326. Henry Dircks, Blackheath, Kent, and Jomn Henry Perper, Regent- 
street, London, “ Improvements in a)paratus to be used in the exhibition 
of dramatic and other like performances.”— Petitions recorded Sth February, 
1863. 
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2678. Josern Lee and WILLIAM Lez, Humberstoue-road, Leicester, ‘* Im- 
proveuents in traction engines and boilers for traction, locomotive, and 
other purposes "—Petition recorded 4th October, 1862. 

269s. James NewNnaM, Crayford, Kent, ** Improvements in apparatus for 
crystallising and for evaporating.”—Fetition recorded 6th October, 1362. 

2710. Hexnay Duncan Preston CunsinenaM, Bury House, near Gosport, 
Hampshire, ** Improvements in working the guns and in performing 
other necessary work on board ships, and in apparatus employed 
therein.” 

2711. Joseru Kaye Hampsaire, Whittington, Derbyshire, ‘ Improve- 
ments in apparatus or machinery for washing coal, coa) slack, and other 
mineral substances, and separating foreign particles therefrom.” 

2712. JouN ULEALE, Hope-street, Maidstone, Kent, and MAry ANNE BEALE, 
Upper Brunswick-terrace, Barnsbury, London, ** Improvements in the 
preparation or manufacture of manure.”—Petitions recorded 7th October, 
1862. 

2714. CHARLES Freperick Terry, Sheffield, Yorkshire, ‘* Improvements in 

machinery for propelling vessels.”—Petition recorded 8th October, 1862. 

(28. ALFRED ViNcENT Newton, Chancery-lane, London, ‘* Improved ma- 

chinery for breaking and cleaning » hemp, and other like fibrous 
substances.” — A communication from Gelston Sanford and James 
Edward Mallory, New York, U.S.—Petition recorded 9th October, 1862. 

2731. Lovis Hoscu, Laurence Pountney-hill, Cannon-street, London, ‘f An 
improvement in the mode of constructing travelling trunks and port- 
manteaus.” 

27 Kovext ELruis Green and Joun Cockcrort, Accrington, Lancashire, 
An improved amalgamation of materials forming a substance suitable 

for printers’ blankets, conductors used in paper making, packings for 
joints, and similar purposes,” 

2739, ELIZABETH WEALLENS, Newcastle-upon-Tyne, ‘ Improvements in sur- 
face condensers for mariue and other engines.”— Petitions recorded 1th 
October, 1862. 

2741. James Joun Suepiock, Cambridge-street, Pimlico, Middlesex, “ Im- 
provements in gas-meters.” 

/GUSTINS VENNEDY, Swan-yard, Shoreditch, London, ** An improved 
composition for covering and forming the tips of umbrellas and parascls, 
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2744. KicHaARD AKkCHIBALD BroomaN, Fieet-street, Lo: don, “ Improve- 
ments in breech-loading fire-arms.”—A communication from Louis 
Julien Gastinne, Paris. 

2747. Tuomas Bovcu, Edinburgh, Midlothian, N.B., ‘* Improvements in 
machinery or apparatus for charging or filling cartridges.”— Petitions 
recorded 11th October, 1862. 

2752. AvGusT Frispricn Gauuis, Dean-street, Soho, London, “ A new 

method of covering street omnibuses and vehicles of every description, 
for the purpose of sheltering passengers travelling on the top of the 
same.” 

755. WILLIAM LogpeR, New Broad-street, London, “ An improved projec- 

tite tv be used with ordnance or fire-arms of any calibre.”—A communi- 

cation trom Gabriel Diimler, Namur, Beigium.—Petitions recorded 13th 

ctober, 1862. 

2770. Ricuakp ARcHIRALD BrooMAN, Fleet-street, London, “ Improvements 
in apparatus for carburetting gas.’—A communication from Louis 

Bricout, Julien Bricout, and Emile Berlet, Reims, France.— Petition 
recorded lith October, 18t 

AcoB TAYLOR, Oldham, Lancas 
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275i. CuARLES DE BerGur, Strangeways Works, Manchester, “ Improve- 
ments in the permanent way of railways.” 

2783. PasquaLr Potenza, Naples, Italy, ** The extraction, preparation, and 
spinning of the silky tibre contained in the bark of mulberry trecs, and 
the manufacture of the same into textile fabrics.” 

2787. RicHako ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in feiting machines, applicable also to the fulling, scouring, and dressing 
of pure and mixed woollen stuffs..—A communication from Frederic 
Davin, Paris. 

2788. RicuARD ARCHIBALD Brooman, Fleet-street, London, ** Improvements 
in refrigerating and freezing, and in apparatus employed therein.”—A 
communication from David Joseph Kenelley, Bombay.— Petitions recorded 
15th October, 1862. 

2797. Epwarp Humpurys, Deptford, Kent, ‘‘ Improvements in steering 
apparatus.” 

2798. Hexry RansrorpD, Huron Lodge, West Brompton, Middlesex, “ Im- 
provements in building ships and other vessels.” 

2802. EDWARD NeLson, Johnson’s-place, Ranelagh-road, Thames Bank, 
“Improvements in the manafacture of apparatus for heating and super- 
heating steam and air without decomposition.”— Petitions recorded 16th 
October, 1812. 

2808. Joun Henry Jonnsoy, Lincoln’s-inn-fields, London, ‘* Improvements 
in the prevention or removal of incrustation in or from steam genera- 
tors ”"—A communication from the Society Lecasheux Sartre bernard 
and Co., Marseilles, France.—Petition recorded 17th October, 1862. 

2310. Epwanp Lorp, Todmorden, Yorkshire, ‘‘Ceriain improvements in 
machinery for opening and cleaning cotton and other fibrous sub- 
stances.” 

2316, WILLIAM Epwarp Gev@r, Wellington-street, Strand, London, ‘‘Im- 
proved apparatus for extracting condensed steam.” A communication 
from Gabriel Brasseur, Passage des Petites Ecuries, Paris. 

2817. WituiamM CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for dredging.”—A communication from Léon Jean Emile Dupont, 
Boulevart St. Martin, Paris. —Petitions recorded 18th October, 1362. 

2844. Enocii Fretpine, Willow Bank, near Todmorden, Yorkshire, ‘ Im- 
provements in the manufacture of healds, and in the machinery em- 
ployed therein.” 

2846. HENry HERMAN KromscuRoepER and JOHN FREDERICK GUSTAV 
KROMSCHROEDER, Princess-terrace, Regent’s Park, London, ** improve- 
ments in the manufacture of gas-meters, and in the manufacture of 
sheet metal suitable for gas-meters.”—Petitions recorded 22ud October, 
1862. 

2905. Junius Jerrreys, The Rise, Hoddesdon, Hertfordshire, ‘‘ Improve- 
ments in constructing surface condensers, and apparatus for heaving and 
cooling fluids.”—Petition recorded 28th October, 1862. 

2907, ABXAHAM RuPLEY, Brook-street, West-square, Lambeth, Surrey, “ Im- 
provements in the construction of pistons for steam engines, which im- 
provements are also applicable to air and liquid pumps.” ? 

2909, Ge DaRruIncTON, Minera, Denbighshire, * Improvements in the 
manufacture of zine oxide.” 

2913. WitLiaM CLark, Chancery-lane, London, “‘ Improvements in the 
treatment of copper ores, and in apparatus for the same.”—A ¢ mm uni- 
cation from Frcderic Le Clerc, Boulevart St. Martin, Paris.—Petitions 
recorded 29th O. *, 1862. 

2946. GEORGE Speicut, St. John-street-road, Clerkenwell, London, “ An 
improvement the manufacture of collars for men's wear.”—Petition 
recorded 3. st Uctob vr, 1862. , 

2965. Lovis Gonxez, Passage des Petites Ecuries, Paris, ‘A seat or chair, 
forming also a travelling bag for the use of traveilers by rail or other 
way.” —Petition recorded 3rd November, 1862. 

8155. WittiaAM TatuaM, Rochdale, Lancasiure, “ Improvements in ma 
nery or ap,aratus for preparing and spinning cot'on, wool, flax, and 
other fibrous materials.” — Petitions recorded 24th November, 1802 ie 

2366. WittiamM Tonevur, Bradford, Yorkshire, ** Improvements in machi- 
nery and processes for preparing fibrous materials.”—Petition recorded 
17th December, 1862 ; 

160. Sir WinttaM O'SuavemNessy Brooke, Avenue des Champs Elysees, 
Paris, ** Improvements in the manufacture of insulators for electric tele- 
graphs.”—Petition r-corded 19h Janurry, 1863. , ‘ 

191, NATHANINL CLayTon and Josgen SavtTtuewortH, Lincoln, “ Tm- 
provements in rotary screens suitable for screening wheat aud other 
grain or seed.” —Petition recorded 2ist January, 1863. : 

196. JoHN GRANT, Albion-place, Maidstone, Kent, ** Improvements in the 
construction of sidings aud loop lines for railways or tramways, whether 
portable or otherwise.” ee : 

199. Rosert PENNY, Carrbrook, Cheshire, ‘‘ An improved solution or mix- 
ture fur ‘fixing’ certain colours employed in printing calico and other 
fabrics.” Petitions recorded 22nd January, 1563. 

217. WinuiaM ALLEN, Cheadle, and WiLLiam Jonnsox, Newton Moor, 
Cheshire, ** Certain improvements in machinery or apparatus for grind- 
ing or pointing the ‘cards’ employed in carding engines. ie. 

220. MARC ANTOINE FRANCOIS MENNONS, Rue de Dunkerque, Paris, Im- 
provements in hinery for punching and cutting metals.”—A commu- 
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nication from Nicolas De Telescheff, Malaya Morsquaia, St. Petersburg, 
Russia.—Petitions recorded 24th January, 1863. 
233. Georer Davies, Serle-street, Lincoln’s-inn, London, “‘ Improvements 
in preserving provisions, and in the apparatus employed for such pur- 
."—A communication from Alfred Henry Rémond, Paris.—Petition 
recorded 27th January, 1863. 

270, NATHANIEL CLAYTON and JosepH SuvutrLewortn, Lincoln, “ Improve- 
meutsin thrashing machines.”— Petition recorded 29th January, 1863. 
300. CHARLES SmiTsiEs and Groree LanceLor SMitates, Manchester, 
“Certain improvements in preparing and bleaching ‘rheea’ and other 
fibrous materials and fibres, which improvements are also applicable 
to bleaching yarns or piece goods.”— Petition recorded 8rd February, 1863. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications pablished during the Week encing 
14th February, 1863. 
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1988, 4d. ; 19 ; 1 10d. ; 1991, 10d. ; 4 

1995, 4d. ; 1996, ‘a 6d. ; 1998, 10d.; 1 q sd. ; 2001, 8d. ; 
2002, 10d.; 2003, 4d. ; 3004, 4d. ; 2005, 4d. ; 3 2007, 10d. ; 2008, 
6d. ; 2009, Sd. ; 2010, 4d. ; 2011, 4d ; 2012, 4d. ; . ; 2014, Is. 4d. 


*,* Secifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
— 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent- 
office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tus Ene@inesr, at the office of her Majesty's Commissioners of Patents. 


Cass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2094. Z. CoLBURN, Tavistock-street, Bedford-square, London, ** Condensation 
of steam in steam engines.” —Dated 23rd July, 1862. 

The air pump, as ordinarily used in condensing steam engines, performs 
two distinct purposes,—the firs: of which is the removal, from the lower 
part of the condenser, of the condensed steam and injection water con- 
stantly collecting there, while the second purpose is the removal of air 
brought in with the injection water, and, to some extent, introduced 
through slight leaks in the condensing apparatus itself. Now the inventor 
dispenses with the air pump, and accomplishes its two purposes in the fol- 
lowing manner :—Wherever he can obtain a clear fall of not less than 30ft., 
or, which is better, 33ft. below the lowest part of the condenser, he allows 
the injection water and condensed steam in the condenser to run off by their 
own gravity, and in opposition to the external pressure of the atmosphere ; 
the overflow or discharge through which they descend having its lower or 
discharging end kept constantly under water, so that no air may enter it 
and thus gain access to the condenser. This mode of keeping the condenser 
clear of water has been already ocasionaliy employed by engineers, but not 
in a manner to dispense with the air pump. Where the inventor cannot 
obtain a clear fall of 30ft. from the condenser, so as to discharge the water 

its own gravity, and in opposition to the pressure of the external atmo- 
sphere, he tuen employs a force pump—which he prefers should be a cen- 
trifugal pump—tv force out the water from the bottom of the condenser. 
The removal from the condenser of the air brought in with the injection 
water, and the air also introduced through leaks in the condensing appa- 
ratus itself, is effected as follows:—He employs for this purpose a vessel 
which he calls the hydraulic exhauster, and which vessel he places at a 
level somewhat above that of the condenser. The hydraulic exhauster is 
a vessel so fitted with valves that it may be first filled with water, and any 
air within the vessel will be thus expelled at the same time through a self- 
acting vaive, after which the water in the exhauster may be emptied into 
the condenser, or into a vessel suspended within the condenser. The space 
which the water previously occupied in the exhauster will then receive a 
share of whatever air may be collected in the condenser, and in this manner 
the exhauster will perform the purpose of the ordinary air pump in 
abstracting air from the condenser. ‘The communication between the 
exhauster and condenser being then closed by a valve worked by the 
engine, and the exhauster being again filled with water and its contained 
air thereby expelled through aself-aciing valve, it will repeat the operation 
previously described, and by being constantly worked in the manner here- 
inbefore explained, it will keep the condenser constantly free from air, 
except at the very low tension at which air is generally present in all good 
condensers. The water admitted to, and discharged from, the hydraulic 
exhauster in the manner described, is afterwards used as injection water for 
condensing the steam in the condenser, this steam being the exhaust steam 
of the engine to which the apparatus herein described is applied. When 
the lower valve of the hydraulic exhauster is opened, and held open by 
means of mechanism worked by the engine, the water in the exhauster will 
fall through a pipe or other suitable passage into an open-topped vessel 
suspended in the upper part of the condenser. From this vessel the water 
will flow out through a suitable injection nozzle or pipe, either fitted 
or not fitted with what is called a “rose,” and thus the water will run 
into the lower part of the condenser, condensing the steam on its way.— 

Vot proceeded with. 


2095 F. K Durton, Stretford, Lancashire, “Steam engines."—Dated 23rd 
July,1 862. 

This iuvenuon relates, principally, to that portion of the steam engine 
generally known as the slise valve, and to apparatus connected therewith, 
and consists, First, in admitting the steam to the inside of the valve through 
a part in the valveface usually cast on the cylinder, the said part by preference 
corresponding in position to the ordinary exhaust port, the exhaust steam 
passing into the valve box. The valve may be of a similar form to that 
ordinarily used for high-pressure engines, suitably furnished with a plate 
on the back or other equivalent to keep it to the face on the cylinder ; or 
it may consist of a block or plate witha port through its centre sliding 
between an adjustable plate and the valve face, constituting what is known 








ings of the locomotive underway between the driving wheels of the 
engine. It is also proposed by this invention to employ a rotary piston, 
and to fix driving cranks on opposite ends of a shaft, to which the said 
piston is fixed, the said cranks to be oennected each to a rod for coupling 
the whee!s together, and imparting rotary motion direct thereto as the 
piston rotates. Another improvement in locomotive engines, according to 
this invention, relates to the wheels thereof, and consists in adapting'thereto 
and across the face thereof bars of metal, capable of sliding so as to bring 
each end thereof successively into contact with an auxiliary wooden or iron 
rail fixed outside of the permanent iron rails, and at a short distance there- 
from, at all the inclined parts of the line of railway, for the purpose of pre- 
venting the skidding of the driving wheels of the engine while ascending 
inclines and to retard and regulate the motion of the engine while descend- 
ing inclines. —Not proceeded with. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, lar- 
ness, fC. 

2083. R. Grogan, Westbourne-gardens, Bayswater, “ Screw propellers of 

steam vessels.” - Dated 22nd July, 1862. 

This invention consists of certain vanes or blades of a flat, spiral, or other 
suitable form, two or more of which are mounted upon or attached to shafts, 
cranks, or beams, and wholly or partially submerged at or in, or partially 
with, the sides, bottom, or stern of the vessel, where the same when fitted 
to the required mechanism can be made to act as a paddle, or take the place 
of ascrew propeller. The propeller is two-bladed, and its general form is 
that of a segment of a disc, ora parallelogram, which is made to rotate trans- 
versely upon or about an axis which traverses the blade, or upon which the 
blade traverses longitudinaliy. In constracting the propeller the ends of 
the blades may be made of a spiral form, and one or more of these blades 
may be fitted either entire or in sections, so as to form « screw or paddle 
with two, three, four, or more propelling vanes ; by preference, however, 
the patentee uses a simple two-bladed propeller, the two vanes of which are 
in the same plane, or in planes at right angles or inclined to each other, 
When the two vanes or blades are not in the same plane with each other, 
they are mounted so as to turn partially upon or about their respective 
longitudinal axis or axes, so that, as one paddle or vane enters the water 
flatways, the other vane leaves it edgeways, so as to «nter and leave the 
water angularly, more or less, as circumstances may require. As these 
blades rotate about their transverse axes, they have a traversing motion 
longitudinally in order to increase their stroke and dipping or propeling 
surface, 

2089. G. Payne, Grantham, Lincolashir 

1862. 

According to this invention it is proposed to form a number of transverse 
grooves, channels, or indents across the metal of the shoe, sv as to leave 
alternate hollows and projections. The nail holes are made in the thicker or 
projecting portions, and thus obtain a firm hold of the shoe.—WNot pro- 
ceeded with, 

2109. M. Henry, Fleet-street, London, “ Apparatus for retarding and 

stopping carriages.” —A communication.—Dated 2th July, 1862. 

According to this invention brakes may be applied and caused to stop or 
retard carriages by the action of uncoupling or disconnecting the carriages 
from each otner, in the case of trains. In one arrangement a chain or like 
agent extending to within easy reach of the driver or other attendant is con- 
nected under each carriage to a bar, rod, or shaft, hereinafter called a dis- 
connecting shaft. Each coupling hook is held to the carriage by a bar, rod, 
or piece herein called a “key,” kept in place by a movable notched or 
hooked piece connected to the disconnecting shaft by a crank, link, or 
jointed lever. When the chain is pulled or drawn, the disconnecting shaft 
is turned partially round or oscillated, so as to move the notched or hooked 
piece and release the key therefrom, whereupon the key is forced upward or 
in the required direction by a spring, and liberates the coupling hook from 
the carriage, an action which the momentum of the latter facilitates. The 
same action of the disconnecting shaft that disconnects the carriages also 
works the brakes. For this purpose the said shaft operates the brakes pre- 
ferably through links, arms, or cranks actuating the brakes.—Not pro- 
ceeded with. 

2115. J. Seymour, Queenstown, and D. G. Hatcugr, Southampton, “ Steering 

ships.”—Dated 25th July, 1862. 

This invention relates to the application of blades or surfaces to both 
sides of ships, for the purpose of steerage, either as an auxiliary to the 
ordinary rudder, or in case it should be carried away. These surfaces the 
inventors prefer to place on each quarter of the ship at a sufficient depth 
below the water line, and they recess them in the side of the ship, so that 
when not in use they are flush and present no obstacle to the passaye of the 
vessel through the water. Each of these surfaces is mounted on an axis or 
pivot at the forward part, and has motion thereon similar to the action of 
the rudder : this may either be communicated through the axis itself, or by 
a curved bar fixed to the plate or surface, and passing through a stufting- 
box in the ship’s side ; the curve is described by a radius taking the pivots 
in a centre.—Not proceeded with. 

2116. W. CLrark, Chancery-lane, London, “* Rafts or structures."—A commu- 

nication.—Dated 25th July, 1862. 

This improved apparatus for saving life is formed of four barrels, tuns, 
or hollow cylinders carrying a light bridge-like structure. The inventor 
also applies this principle for the purposes of navigation. Thus he proposes 
to use hollow barrels or closed cylinders, each having a longitudinal axis, 
which allows of their turning so as to obey the least traction force.—Nor 
proceeded with, 





é, “ Horse-shoes.”—Dated 22nd July, 











CLass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2051. J. Witcock, Chancery-lane, London, *‘A new ornamental fabric.”— 
A communication. — Dated 18th July, 1862. 

The subject matter of this invention relates, in the first placo, to the 
manner of forming or making a new manufacture, to which the patentee 
has given the name of omosine braid, which is designed to be used either by 
itself, or to be attached to other fabrics or tissues for the purpose of orna- 
ment, or for any other purpose to which it may be usefully applied. The 
mode which he has adopted of constructing this fabric is by means of a 
sewing machine having the usual mechanism for forming a seam with any 
of the form of stitches usuaily employed in sewing machines, and in addi- 
tion thereto, and in connection therewith, having certain machinery by 
means of which one or more threads, cords, braids, or other similar 
materials, are interwoven with the sewing threads in a variety of ways, so as 
to form either a kind of gimp or braid or fringe by means of such inter- 











as an equilibrium valve, the plate on the back of the valve sustaining the 
pressure of the steam. The Second part of the invention is designed, 
principally, for the purpose of saving a portion of the steam usually lost in 
the passage between the ends of the cylinder and the valve, and the 

improvement consists in making the valve sufficientiy long to discharge the | 
steam into ports formed at or near each end of the cylinder, the steam being | 
admitted to the centre of the valve from a port or ports in the valve face, 
and thence through passages, cast or formed in the valve, to the cylinder | 
ports through openings or cross passages at each end of the valve, which 
said cross passages, together with the opening in the centre of the valve, 
are open through from front to back, and are closed at the back by a plate 
or plates between which and the vaive face the valve slides. The said plate | 
or plates are adjusted in distance from the valve face by means of screws or | 
bolts and nuts, springs being added to sustain the pressure of the steam if | 
preferred. The exhaust steam may either be allowed to pass into the valve | 

x, or it may be conducted to openings in the valve face through passages | 
formed in the valve, or partly in the valve and partly in the adjustable | 
plate, in which case the valve box may be opened for the adjustment or | 
inspection of the valve during the working of theengine. The Third part of 
the invention consists in a novel method of cutting off the steam from the 
cylinder at any portion of the stroke when working expansively.—Not pro- | 
ceeded with. 

2110. H. A. Jowett, Sawley, Derby, ‘‘ Motive power."—Dated 25th July, 
1862, 

In accordance with this invention the patentee proposes—to obtain com- 
pressed air as a motive power for transmission by means of pumps for that 
purpose worked by steam enxines, and by pipes or tubes connected there- | 
with to collect the same into reservoirs or receiv:rs. The reservoirs 
or receivers will be supplied with air gauges for the purpose of always 
ascertaining the precise pressure theron, and regulating the same. There 
will also be safety valves on each reservoir or receiver in the manner 
used for ordinary steam engine boilers. He proposes also to obtain com- 
pressed air as a motive power for transmission by means of a fall of water | 
in tidal rivers, or reservoirs or water having a natural or artificial fall of 
water, to set in motion the requisite machinery—that is to say, water-wheels 
turoines, Barkers mill, or hydraulic ram—for working pumps, to condense’ 
or compress air, and through pipes or tubes to collect it into reservoirs or 
receivers, and to transmit such air from one place to another, where motive 
power is required, by one or more main pipes or tubes placed under streets 
or highways, or otherwise connected with the central reservoir, or one of 
the branch reservoirs, in like manner as is adopted by gas and water works 
establishments 
2117. V. Manzin1, Dlodena, Italy, ‘ Construction of locomotive engines used | 

on railways for f cilitating and controlling the ascent and descent of loco- | 
motive engines and trams on incline planes of lines of railway.”—Dated 
25th July, 1862 

This invention consists, first, in dispensing with nearly all the mechanism 
at present employed, and further in employing only one steam cylinder 
instead of two, and in fixing the said cylinder to the side fram. 








| interwoven with the cloth or other fabric by the operation of sewing. 


weaving, and also to sew the same on to the surface of cloth or other fabric 
in any desired line or figure by the same operation. One, two, or more of 
these embroidering threads or cords may be used, of any desired size, 
colour, or material, and interwoven with the sewing threads in many forms. 
Ail of these are made by substantially the same mode of operation, in which 
the sewing threads may be considered as forming a warp, and the orna 
menting threads or cords a weft, which by the operation of the machine are 
interwoven with the sewing threads at the same time that they are also 
And 
although the braids assume considerable difference in appearance in the 
several figures, they all have this fundamental principle of construction, 
and are made by the same machine. 
L. Storr, Rochdale, ** Warping yarns or threads.”—Dated 18th 
July, 1862. 
This invention relates to that class of warping machinery known as 
warping mills, where hecks are employed, through the eyes of which the 
threads pass, being afterwards collected together in divisions termed beers 
or half beers, and to mechanism or arrangements for acting upon these 
divisions of threads when taking the lease, the object of this invention being 
to prevent the twisting of the beers or half beers when passing on to the 
mill. The invention consists in modifying the forks which act upon the 
divisions of the threads when taking the lease, so that such forks will 
arrange the threads passing through or betwee: their prongs, and cause the 
threads to be laid upon the mill tapewise, which is accomplished by con- 
structing the forks with an inclined surface formed upon or applied to 





————— 





(No. 1694), 1859. In this invention the looped or velvet pile surface of the 

fabric is formed wholly of the weft, which is bound in by a secondary or 

binding weft. The present invention comprehends an improved arrange- 

ment of the weaving mechanism, so as to accomplish a similar result with 

simpler but more efficient means.—Not proceeded with. 

2078. 5 andJ Lorp, Facit, near Rochdale, “ Carding engines." —Dated 22nd 
July, 1862. 

This invention consists, First, in improved modes of stopping the motion 
of the doffing cylinder and feeding rollers when a sliver is broken at any 
part, and does not enter the canor coiler. From the shaft which 
drives the can or coiler the patentees give motion, by a worm and wheel, 
spur or bevel gearing, toa catch box on the upright of the coiler, thereby 
dispensing with wheels, The loose part of the catch box is forced out when 
the sliver breaks or cannot enter the can or coiler by causing it to be held 
by a rod connected tothe trumpet or balance lever. As the loose part of 
the catch box is moved out, it operates upon an incline or cam at one end 
of a double lever, the other end of which releases a catch and allows the 
barrow handle to be lowered and bring the pinion out of gear and stop the 
engine whenever there is a breakage or defect in the sliver, without in any 
degree depending upon its tension. Secondly, in an improved mode of 
working the dofling knife or comb. They form in the doffing stock which 
holds the knife or comba hole from end to end, through which hole they 
passa shaft having fixed to it two or more eccentrics which fit the hole, 
so that, wheu the shaft and eccentrics revolve, an eccentric movement is 
viven tothe knife or comb, which tiereby strips the cylinder in a very 
efficient manner without injuring the card. 

2081. W. Smitu, Over Darwen, “ Power looms.”—Dated 22nd July, 1862. 

This invention relates to that portion of the loom known as the yarn 
beam, and consists in the novel application thereto of a brake in the form 
or acircular hinged band, having a projecting piece attached. The hinged 
circular band may be made of metal or other convenient material, and 
encircles the neck of the yarn beam, the friction thereupon being 
obtained and regulated by a serew passing through the ends of the band ; and 
thus the revolution of the yarn beam is governed ina more simple manner 
than by means of the ropes and weight, as hitherto. The projecting or tail 
piece of the brake bears against a stud or spring to prevent the brake turn- 
ing with the beam.—Not proceeded wi h. 








2085, W. Crorrs, New Lenton, Nottingham, ‘* Manufacture of fabrics by lace 
machinery.”—Dated 2nd July, 1862. 

The object of tis invention is to produce various ornamental effects in 
fabrics by lace machinery. The mventor obtains a looped pile effect upon 
weaving or opaque work, and between or upon pillows of fabric produced in 
twist lace mechmery, by causing Warp threads to be looped around holding- 
out instruments, upon which such warp threads are wound white they are 
being tied into the fabric by other warp and the bobbin threads. —Not pro- 
cveded with, 

2084. W. E. Groce, Wellington-street, Strand, London, “ Instrument fo 
marking wadded or other stu,))s."—A communication.—Dated 22nd July, 
1862 

This apparatus is composed of « cylinder, usually from two to four inches 
long. On this cylinder is placed a dise or discs. The ends of the cylinder 
carry a short spindle to allow of its being secured in a frame, which tapers 
up toa handle. Grooved slides, either framed or not (but with means to 
retain tiem paralicl) are placed upon the stuff to be operated upon, 
The cylinder, and consequently the disc or discs, being heated, the operator 
takes the instrament by the handle aforesaid, and pushes it along the 
grooved slides, and the disc or discs mark out the squares upon the waddage 
or stuff which is placed upon a table, the surface of which may with advan- 
tage be slightly stuffed or padded. By altering the position of the grooved 
slides, different sized square lines, or lozenges, may be impressed upon the 
stuffs.— Not proceeded with. 

2098. E. ALCAN, Coleman-street-buildings, London, ** Machines for combing and 
carding wool, &c."—A communication.—Dated 23rd July, 1862. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

2104. H. Rawson and F. Stapurs, Leicester, “‘ Machinery for combing wool 
and other sibres.”"—Dated 24th July, 1862. 

This invention has reference to a previous patent, dated 28th April, 186) 
(No. 1083). In the machine described in the specification of that patent a 
moving comb, called a reciprocating comb, is employed, in combination 
with a travelling comb, in such manner that, when the two combs are 
together, the sliver or fleece of wool or other fibre is placed into the teeth 
of the two combs, so that the end or fringe of the fibres projecting beyond 
the teeth of the reciprocating comb is placed in and beyond the teeth of the 
travelling comb. According to the present improvements the reciprocating 
comb is formed of three parts, two of which are fixed to the reciprocating 
table which carries the reciprocating comb. A space is left between the two 
fixed parts, in which the third or movable part of the reciprocating comb is 
placed, and such third part is capable of being moved independently of the 
other two parts, which simply move with the table to and from the travel- 
ling comb (as described in the specitication of the former patent), so that 
the protruding fringe of the sliver or end of the fibres may be placed into 
and left in the teeth of the travelling comb. In the present, as well as in 
the former arrangement, the sliver of wool or other fibre is out of the teeth 
of the reciprocating comb at the time the reciprocating comb comes up to 
the travelling comb. The sliver of wool or other fibre, when the travelling 
comb and reciprocating comb have come together, is pressed into the teeth 
of both of them ; the reciprocating comb is then moved away from the tra- 
velling comb at this time. In the present arrangement, the third or movable 
comb is traversed in the space which divides the two fixed parts of the 
reciprocating comb, and its movement is in a direction towards the travel- 
ling comb; by this movement the wool or other fibre across the space 
between the two fixed parts of the reciprocating comb will be combed, The 
sliver is then lifted out of the teeth of the reciprocating comb, and the third 
or movable part of the reciprocating comb is traversed back, whilst the 
sliver is out of the teeth of the several parts of the reciprocating comb. 
The slive 30, Whilst it is out of the teeth of the reciprocating comb, is 
moved a distance forward, so that that part of the projecting fringe of the 
sliver in which the noil has been accumulated by the third or movable part 
of the reciprocating comb will, when the combs next come together, be 
placed into the teeth of the travelling comb 
2111. J. and H. Repeats, Nottingham, “ Manufacture of fabrics on bobbin- 

net or twist lace machines.”-—Dated 25th July, 1862. 

This invention relates to improvements in or applicable to the machinery 
or apparatus known as the circular, the levers, and the single and double 
locker machines, and consists in an improved arrangement in which the 
patentees employ a bar, in or upon which is secured a number of instru- 
ments, each of which is somewhat thicker in depth than in width ; or these 
instruments may be cast in leads and secured to the bar in the well known 
way. Each instrument has a slot in the direction of its depth, proceeding 
from the upper side thereof; in this slot is a thin bar, which is provided 
with a knife-edge on its lower side, and is free to move endwise, and also 
upwards and downwards: such movements being effected by a mechanical 
contrivance for that purpose at one or both ends of the machine, The 
number of instruments used at a given time will vary. Sometimes the 
patentees use an instrument at every point in the back point bar of the 
machine, or they use any less number that may be required, according to 
the fabric intended to be made. They lower these instruments to a certain 
depth, and bring the front and back point bars in their turn upward 
between these said instruments, and place one, two, or more warp threads in 
front of the centre of the machine, and the requisite number for making 
the fabric at the back of the centre of the machine, The threads in front, as 
they are traversed to the rightand left, are taken up by the — one or 
more of such warp threads passing round one or more of the before mentioned 
instruments, and also passing round one or more of the bobbin threads, to 
form a looped pile on the face of the fabric. When they wish the pile to 
remain uncut, they use the said instruments without a knife, and cause 
them to be brought slightly forward at the same time as they rise out of 

















them at the bottom and between the two prongs of each fork, so that the | 


threads as they pass between the prongs of the forks will come against the 

said inclined surfaces, and by this means will be placed parallel side by side ; 

and thus the plane in which the threads are arranged will be changed from 
the horizontal to the vertical position, and in this position pass on to the 
mill—Not proceeded with. 

2065. W. E. Newton, Chancery-lane, London, “ Machinery for 
Jibrous substances for combing.”"—A communication.—Dated 19th July, 
1862. 

This invention cannot be described without reference to the drawings. 
2074. A. Naupatn, J. Peacock, and W. H. Watton, New York, “ Loons for 

weaving all kinds of textile fabrics.” —Dated 21st July, 1802. 

This invention consists in weaving fabrics ina circie, or any part of a 
circle, andin using a plurality of shuttles passing through a warp or web at 
the same time, and in carrying the shutt'e or shuttles through the warp 
by means of friction rollers, pulleys, or beit or their equivaients, and by 
beating up the weft or filling in sections.—Not proceeded with 
2076. A. PHiLiips, Glasgow, ** Looms for weaving figured fubrus.” 

July, 1862. 

This invention relates to the arrangement and construction of looms for 

weaving carpets and other generally similar figured fabrics, and 1s 
pen an i tion of imp ts in bg a | carpets for which letters 
patent were granted to the said Andrew Phillips, and dated 18th July 
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the pile, when the instruments will again descend ready tur forming 
another series of piles. But when they desire to form acut pile on the 
favric, they dispense with the forward and upward movements of the in- 
struments, and keep them st«tionary, using the knife to which they com- 
municate motion as above described, so that as the pile is formed and the 
work is carried up to the work beam, the knife will cut the pile and free 
the work from the instruments, In either case, however, they sometimes 
shog the instrument bar to the right and left, one or two gates, according 
to the fabric required to be made, and the number of iustruments used. 





Ciass 4.—AGRICULTURE, 
Including Agricultural Engines. Windl » Impl ts, Flour 
Mills, §e. 


2030. J. Green, Newlown, St. Martin, Worcestershire, “ Means of producing 
signals.” —Dated 1th July, 162. 

This invention consists in employing and so arranging a wire or cord, 
composed of hemp or other material, that the ploughman and anchormen 
are thereby enabled at any time to make signals to the man at the engine or 
windiass. In crder to effect this the patentee attaches one end of the wire 
to a drum or pulley, which is secured to the engine or windlass in a suitable 
manner. The other end of the wire is fastened to the anchor, or other 
suitable frame. tixed at another side of the field intended to be operated 
upon, consequently, the wire is then extended from one ride of the field to 
another. The p ough or ower imp! isc ted with the wire by 
means of a rectangular shaped frame, having two loop holes or eyes through 
which the wire is ran ; this fram~ is atuached to the plough, and as that 
moves along the loopholes or eyes slide along the wire, that being extended 
parallel to the back of the plough. The wire is kept tight by means of a 
smaller pulley or drum acted on by a cord or weight, and as this pulley is 
fixed upon the axis of the drum before mentioned, and is connected with 
the latter by means of a ratchet wheel and spring catch, it constantly tends 
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to wind up or coil the wire round the larger drum. When the wire is 
polled, a series of studs or pegs on one side of the drum to which it is 
attached give motion to a lever fixed on the frame, which communicates 
with a bell or whistle or other signal. When the wire is let go the smaller 
pulley, by means of the cord and weight, brings back the drum to its former 
position, and thereby tightens the wire again. 

2088, T. Kine, Truman’s Brewery, London, “ Measuring malt, grain, d:c.”— 

Dated 22nd July, 1862. 

For the purposes of this invention a measurer is employed having two 
circular ends, the space between the two ends being divided radially by par- 
titions, so as to produce angular measuring chambers around the central 
horizontal axis, and on which the measurer is caused to turn. The axis of 
the measurer turns in bearings carried by the framing of the machine, the 
upper portion above the axis being covered in by a bent plate or cover in the 
form of a semicircular arch, which is fixed to the framing. There is an 
opening through such cover where the lower end of a hollow trunk or pipe 
is attached, which trunk or pipe descends from an upper floor, chamber, bin, 
or place from which the malt or grain, or other granular substance, 
descends through the trunk or pipe to the measurer. In the hollow trunk 
or pipe is a valve, the axis of which has a weighted lever fixed on it, and 
such lever is arranged to act on the driving strap (which communicates 
rotary motion to the axis of the measurer) and causes such driving strap 
to be moved from the driving pulley on to the loose pulley, when the weight 
of the lever overcomes the valve by reason of the supply of malt or granular 
substance being insufficient, and the machine will thus be stopped; but so 
soon as the weight in the valve caused by an increased supply of the sub- 
stance to be measured is suflicient to overcome the weighted lever, the 
driving strap will be again moved from the lo« 
the machine be again put in motion. The driving puiley is on an axis, on 
which there isa worm or serew which gears with and drives a worm or 
screw whecl in the axis of the measurer. The malt, grain, or other 
granular substance is delivered from the measuring compartments as the 
radial partitions descend below the axis of the measurer. The measuring 
chambers or compartments are each capable of measuring a bushel or any 
other determined quantity of material. 

2106. J. G. CLARKE, Brackley, Northamptonshire, “ Scythes."—Dated 24th 
July, 1862. 

This invention consists in forming the crew or heel of a scythe blade with 
a recess, and in such manner that it may be fixed by a wedge in a holiow 
socket, which is fixed or formed by preference on the end of a tube, which is 
passed into and fixed ina hole formed up the lower end of the sneath or 
handle of a scythe, in place of forming the crew or heel of a scythe blade 
with its end turned up at an angle, in order to its being fixed as heretofore 
toa wood sneath or handle. 























Cass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &e. 


2009. R. Brut, Westland-row, Dublin, “ Bricks.”—A communication.—Dated 
23rd July, 1862. 

This invention consists in certain improvements in the manufacture of 
bricks, by means of which they are enabled to register with each other in 
the process of building, and to bind the work in such manner that it shall 
form a mass incapable of being riven asunder or cracked. The bricks are 
to be formed with projections or tongues across or along one surface, and 
with grooves or recesses of corresponding size on the opposite side, whereby 
they may be laid down one on the other, with the aid of a small quantity of 
mortar or Portland cement, in such order as to fit or bind together, the 
upper layer with the lower layer, and to tie each other longitudinally and 
crosswise, So as to prevent any lateral or transverse deviation or fissure 
occurring in the work. With regard to bricks for arches, a similar system 
of construction is adopted, by means of which it is evident that centres will 
not be required in the construction of arches and vaults, for as soon as one 
single layer of bricks has been thrown across the arch, the series may be 
continued by inserting the second layer into the first, into which it will 
register and be self-supporting, and so on with the entire length of arch or 
tunnel or vault, 





Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, gc. 


2064. W. E, Newron, Chancery-lane, London, *“* Ordnance and projectiles for 
the samne.”—A communication.— Dated 19th July, 1862. 

In order to obviate the objections to the present process of founding 
ordnance the patentee uses in combination with a hollow core (by which 
the piece is cooled from the interior) an envelope or casing of molten metal 
surrounding the whole or any portion of the mould in which the piece 
cast, by which means he is enabled to retard the cooling of the exterior of 
the piece to such an extent as may be desirable, and cause it to be cooled 
(either entirely or in such proportion as may be desired) from the interior, 
and thereby cause the contraction of the metal to be wholly, or to as great 
an extent as may be desirable, in an inward direction, by which means the 
whole mass is made solid and free from blemishes. The Second part of the 
invention relates to round shot, and consists in casting them npon the same 
principle as the ordnance above mentioned, The Third part of the inven- 
tion has for its object the use of elongated projectiles of much smaller 
calibre than that of the gun from which they are to be fired, for instance, 
a projectile of eight inches calibre for a piece of nine, ten, eleven, or twelve 
inches calibre, or even larger, using asabot and guide band to centre the 
projectile in the gun, and the sabov also serving to present a base to the 
pressure of the gases of an area equal to the area of the calibre of the 
gun, and to tron-mit such pressure to the projectile. The Fourth 
part of the invention has for its object the reduction of the resist- 








ance of the atmosphere to the flight of elongated projectiles, the heads of | 


which are of flat, concave, or obtuse forms, and it consists in fitting such a 
projectile with a point of lead, or some other soft metal or alloy, of conical, 
conoidal, or such other form, that the.resistance offered to it by the atmo- 
sphere in the flight of the projectile will be less than would be offered to 
the bare head itself thereof, and which conical or conoidal head, by the 
greater specific gravity of the metal of which it is composed, will render 
the projectile more likely to strike point on such cup or head remaining 
attached to the projectile until it strikes, and then being crushed or pressed 
out of the way by the impact of the blow, 
2007, W. TRANTER, Birmingham, “ Fire-arms.”—~ Dated Wth July, 1802. 
This invention consists, in the First place, in the use of astop ot holder for 
the revolving chamber in the form of a spring lever, with a hooked end 
adapted to be acted upon by a tooth or projection on the front of the 
tumbler or hammer, when the latter is raised previous to firing, thereby 
withdrawing the stop and liberating the chamber, the spring of the lever 
forcing forward the usual stud and locking the chamber, when the tooth 
on = on the tumbler or the hammer has passed cut of the booked 
end of the lever. The invention consists, in the Second place, in the use 
ofa bridle or cover for the works of a revolver, which may be removed 
with facility, so as to admit of the works being examined as required. The 
invention consists, in the Third place, in the use of a centre rod for the 
chamber to revolve on, with a spring or spring lever acting in a slot or 
cavity in the rod, which spring, on being compressed into the cavity, allows 
the rod to be withdrawn from the body in order to take out the cha..ber 











when required. ‘There is also a slot or cavity in the frame, into which the | 


spring of the rod passes, whereby the rod is held firmly in its position. The 
invention consists, in the Fourth place, in adapting aud applying to ramrods 
a lubricating brush or elastic fabric or substance capable of holding lubri- 


cating material, for the purpose of lubricating the inside of the rifled barrel | 
Phis invention consists, in the last place, in forming | 
the grooves of rifle barrels in the shape of a hyperbolic curve, for the | 


each time it is loaded. 


purpose of getting rid of angles in the cross section,so as to acwit of the 
lubricating rod cleaning the barrel or softening the deposit therein with 
facility. 
2072. T. Davey, Tuckingmill, Cornwall, * Manufacture of gunpowder and 
explosive compounds,” —Dated 21st July, 1862. 
The patentee claims, First, the mixture, with ordinary gunpowder 





materials in the course of manufacture, of starch, dextrine, gum, tlour, or } 


sugar, prepared as described with nitric acid, or nitric and sulphuric acids 
combined. Secondly, the manufacture of gunpowder, or other explosive 
compounds, into tubes, or hollow pieces, or grains. Thirdly, the employ- 
ment of paraftin, turpentine, naphtha, or other suitable hydrocarbons, in the 
manufacture of gunpowder and explosive compounds. 

2079. P. F. Cassx@rain, Paris, ** Fire-arms.”—Dated 22nd Jul %, 1862. 

This invention cannot be described without reference to the drawings. 
2102. J. Horton, New York, U. Dated 2th 

July, 1862. 

This invention consists in certain improvements in breech-loading fire- 
arms, whereby the fire-arm is charged with bullet and powder, and primed 
with a percussion cap, and the partsof the lock brought into position for 
firing by the depression and subsequent raising of a lever, situated onthe 
under side of the gun, and forming the trigger guard.—Not proceeded with. 





* Breech-loading Jire-arms,.” 


2122. A. V. Newton, Chancery-lane, London, * Attaching armour plates to 
ships."—A communication.— Dated 26th July, 1862. 

The chief object of this invention is to effect a firm junction without the 
use of exposed bolts between the hull and the armour plates of war ships, 
and at the same time to increase the resisting power of the armour plates, 
To this end the ship's hull is covered to any required extent with thin plates 
which are secured by screws or equivalent means, and are so arranged as to 
leave channels between their edges. Over these are laid, so as to break 
joint, other plates, which are applied plate by plate, and by means of tem- 
porary backing pieces kept apart from the first skin of the armour plates, 


se pulley to the fast one, and | 





[ Between the inner and the outer plates fusible metal is run, so as to form a 

slightly yielding backing, which metal also fills the space between the edges 
of the rst or innermost skin of the armour plates. The edges of the over- 
lying lines of plates, as they are — are kept apart by temporary filling 
pieces, and these spaces are closed by strips of metal secured in position by 
clamping nuts. The fusible metal is then run in between the inner and 
outer layer of plates, and the plates are thus held firmly in position. The 
metal strips for confining the metal may be then struck off. A third skin 
of plates is similarly applied, and so on, until the required thickness is 
obtained, which may require as many as six or eight skins. A removable 
guide piece may be applied to the top of each plate of the second and fol- 
lowing skins of armour plates, to guide the fusible metal to the back of such 
plate; and for heating the plate to insure the proper uniting action of the 
fusible metal a portable forge may be employed, consisting of a blow pipe 
acting upon gas jets or other heating medium for injecting flame on to the 
late to be attached by the fusible metal. Before applying the plates it will 
[ desirable to coat them with the fusible metal, which will materially 
assist in securing a good junction of the plates.—Not proceeded with. 





ss 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 
2080, A. Fournter, Maddoz-street, London, “Manufacture of easy chairs 
seats for railway and other carriages, d&c.”—Dated 22nd July, 1862. : 
In carrying out this invention the inventor places (instead of the ordi- 
nary webbing) bands of vulcanised india-rubber across the frame of the 
chair, or other seat or mattress, vertically and horizontally, interlacing 
them, and refixing them to the framework, making by this means an elastic 
foundation, after which the chair or other seat or mattress is stuffed in the 
ordinary manner ; and in this way he also constructs the backs of chairs 
where they are stuffed or padded. 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2059. G. J. Yares and J. W. W. Tinvaut, Liverpool, “ A process of deodo- 
rising paragin, coal, pitch, rock, and other like oils and hydro-carbons.” — 
Dated 19th July, 1862. 

In treating paraffin, coal, pitch, rock and other mineral oils and hydro- 
carbons according to this invention, in order to deodorise such oils and hydro- 
carbons, and, by so doing, give to them a more pleasant odour, the patentees 
subject them to the action of certain substances at suitable intervals of time, 
as hereafter explained. They treat the raw or crude oils, or the oils in the 
conditions in which they are now sold, in the following manner :—In those 
cases where oil contains paraffin, they add to the quantity of oil which is to 
be treated at the rate of four ounces by weight of commercial su!phuric acid 
for each gallon of the oil. The sulphuric acid is simply run into the oil 
contained in a suitable vessel ; the oil is then allowed to stand for about ten 
minutes, when heat is to be applied to the oil, so as to raise its temperature 
to about 115 deg. Fah. This temperature is retained for about ten minutes, 
when the application of heat may cease, unless the temperature should fall 
materially during a period of about one hour and forty minutes, during 
which time it is kept well stirred. If the temperature fall, then it is desir- 
able that heat should be again applied to keep up the temperature as near 
as may be to the degree above mentioned. At the end of this time the oil 
generally will have ceased to give off offensive, pungent, and choking 
vapours ; if such should not be the case, the stirring is to be continued for 
a further time, and, if necessary, more acid added. One and a half ounces 
by weight of nitric or nitrous acid to each gallon of oil isnow to be added, and 
the temperature is to be allowed to fall to about 105 deg. Fah., and to be kept 
as near as may be to that temperature for about one hour ; the oil is to be kept 
well stirred. A pint and a half of urine is now to be added, the oil is to be 
stirred, and maintained at the temperature of about 105 deg. for about half an 
hour, when at the rate of one and a half ounces by weight of commercial 
hydrochloric acid is to be introduced, continuing the stirring and the tem- 
perature of about 105 deg. during another hour, at which time, in order to 
bleach the oil, two ounces of chioride of lime for cach gallon of oil are 
added aud stirred in; or, in place thereof, one pound of fullers’ earth or 
clay. If the oil is to be immediately distilled the whole mixture is placed 
in w still, such as is ordinarily used in distilling such mineral oils and hydro- 
carbons, and the same is to be distilled in the usual manner. If the oil is 
to be stored or sent to a distance without first undergoing distillation, the 
oil is to be well washed in water, preferring for this purpose sea-water, after 
which the oil is to be placed in suitable casks, and may be used in this state 
for some purposes. Or the oil, purified as above described, may be distilled 
at any time, 

2061. R. A. Brooman, Fleet-street, London, “Improvements in revivifying 
cual black, in upparatus employed therein, and in recovering a pro- 
duct employed in the revivijication.”--A communication.—Dated 19th 
July, 1862. 

This invention is for improvements upon a former invention for which 
letters patent were granted to the present inventor, dated 3lst December, 
1861 (Ne. 8275). The invention cousists in treating animal black, as here- 
after explained, ina series of revivilying cylinde:s, by preference four in 
number, as hereafter stated. Each cylinder con a perforated false 
bottom for permitting the inlet of steam from a steam supply pipe; each 
cylinder communicates with that next to it by a pipe extending from 
beveath the perforat.d false bottom of one to the upper part of the next. 
There is sso a pipe leading directly from the upper part of the first cylinder 
to the lower part of the last in the series. The animal black to be operated 
on is Washed with hot water before being placed in the cylinders ; steam 
is admitted through the perforated false bottom in the first eytinder, and 
a solution of caustic soda in a boiling state is admitted at the top of the 
cylinder ; the steam meeting the solution of caustic soda causes a bubbling 
and agitating action, and a general motion of all the » articles of bleck. 
The caustic sod 
second, third, and finally into the last cylinder in tie seric When the 
action has been continued Jong enough iu the first cylinder, the admis-ion 
of caustic soda is prevented, and communication closed to the.right cy- 
linder; hot water is now admitted, then hydrochloric acid, sfter which a 
solution of biphosphate of lime, then water to wash the biack. The black 
is now completely revivilied, is withdrawn and dried. The iike process is 
continued in all the other cylinders, and finally the caustic soda is made to 
deposit in the last cylinder in the series, The caustic soda is fully charged 
with colouring matter from the black, and is drawn off into a separate 
vessel, where it is evaporated, It isnext removed in adry state, and is 
treated with nitrate of soda under heat, which, diiving off the colouring 
matter, leaves caustic soda, 

2062 A. CoTELLE 
19th July, 18k 
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Nt. Quentin, France, “ Manufaztuve of alcohol.’"—Dated 





of its component paris, bicarbonated hydrogen (vletiant gas) aud water. 
20606. 
| 19th July, 18b2. 
| This invention relates, First, to an improved mode of drying paper as it 
comes from the machine, and previous to its being introduced to the sizing 
| vat. ‘Lhe operation of drying machine-made paper as it comes from the 
| machine has heretofore been effeeted by causing the continuous sheet of 
paper to pass over or in contact with heated rollers or cyiinders, which, by 
| heating the paper, will drive off the moisture therefrom, and prepare the 
| paperfor the subsequent process of sizing. ‘The patentees have found that, 
by the paper being carried along in contact with heated rollers or cylinders, 
its texture or strength is somewhat impaired, and for this reason machine- 
made paper is always inferior in quality to hand-made, which is what is 
termed air dried, the sheets being hung up on lines to dry by contact with 
the ar. In order to air-dry machine-made paper, instead of drying the 
ver by bringing it into contact with heated rollers, as heretofore, they 
cause the paper to pass from the machine over or round aseries of skeleton 
drums or frames, rotating or otherwise, and during its sage they submit 
the paper to currents of air, Which wilt carry off the moisture without im- 
pairing the solidity or strength of the paper, as is the case when the paper 
is dried by heated cylinders. ‘This improved mode of dry:ng paper is applie- 
able to engine-sized paper, as weil as to paper which is sized in the 
machine at a subsequent sta 
. W. Gs St. Paul's-buildings, London, ** An vinproved method of 
cutting sheet and plate glass to any given design, giving the Jinished forin 
the brightest polish possible."—A communication.— Dated 21st July, ‘1se2. 
This invention consists in subjecting the sheet plate and other glass to a 
graduated heat in an oven (muffle oven) especially constructed. The glass 
is kept in this oven until it becomes softened ; then it is placed into a draught 
oven (zug oven) where a great heat is obtained by means of a be!lows ; the 
| glass is then put between a lever which is so constructed as to cut the 
rouzh edges cleanly off, leaving the article so pressed of the finest polish and 
finish. ‘Ihe dises are so arranged as to cut and press the glass when of 
various constructed thicknesses. When the glass is cut and pressed, it 
must be gradualiy cooled. Glass manipulated on this principie shows a 
higher degree of polish than by any other method.—Not proceeded with. 
2078. A. M. FELt, Auchanhard, Linlithgowshire,** Manujacturing sulphate 
of ammonia ond manure."—Dated 21st July, liz. : 
This invention consists in using matters arising in the distillation of oil 
from bituminous schales or schists. When the bituminous matter is 
| distilled there comes over from the retorts along with the oil a consider- 
able proportion of ammoniacal liquor of water, which, after separation 
from the oil, is put into a convenient vessel, and has sulphuric acid added 
to it until it is ascertained, by the ordinary tests, that all the ammonia has 





























I. H. Saunpers cad J. Miuupowry, Dartford, Keut, “ Paper."—Dated | 


solution being continued to be added, passes into the | 


This invention consists in a process for manufacturing alcohol by means | 








combined with the sulphur. The resulting liquid is then putintoasu - 

able pan and evaporated to dryness, the dry resid ing sulph f 

ammonia, The manure is obtained by mixing the sulphate of ammonia 

with the matters remaining in the retort when the distillation is com- 

pleted.—Not proceeded with. 

2075. W. Cuark, Chancery-lane, London, “ Pomade or balsam."—A communi- 
cation.—Dated 21st July, 1862. 

This invention relates to the manufacture of an improved pomsde for 
toilet purposes, which the patentee terms Balm Achilles, and may be u.ed 
for all purposes in which cosmetics are applicable. The Balm Achilles is 
composed of the following ingredients :—Resin and galipot, white fat and 
suet, virgin and yellow wax, tine olive oil, camphor, white soap, benzoin, 
spirits of wine, and essence of lavender. The above matters are mixed 
together, the solids being dissolved in the liquids so as to form a homo- 
geneous composition. This odoriferous cosmetic is first melted and then 
applied by friction. 








CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2124. J. H. Setwyn, Grassmere, “ Apparatus employed in paying-out and 
raising electric telegraph cables.”— Dated 8th July, 1862 

For the purposes of this invention, in paying-out and raising electric 
telegraph cables, a buoy is used which is kept constantly at a distance from 
the machinery or apparatus employed for paying-out or raising the telegraph 
cable, in order that, in the event of the telegraph cable breaking, the 
broken end may, after it has left the paying-out or raising machinery, have 
to travel a considerable distance before it can arrive at the buoy. By this 
arrangement time is allowed after the breaking of the cable for apparatus 
which the buoy carries to come into action and prevent the passing away of 
the broken end of the cable. The apparatus above-mentioned is suspended 
from the buoy, so as to hang at a distance below the surface of the water, 
and it contains two grooved pulleys which constantly support the cable as 
itis running out, or is being drawnin. The bearings of one of these 
pulleys are movable, so that the pulley can traverse a certain distance. 
When the cable breaks, and the broken part descends into the water and 
sinks, it brings the cable as it comes up to the movable grooved pulley 
above-mentioned to a different angle to that at which it previously passed 
to this pulley, and then the drag of the cable will cause the said pulley to 
rise towards a third grooved pulley, which is situated above the telegraph 
cable, but somewhat behind the rising pulley, and thus the cable will be 
tightly held between the lower and upper pulleys. In order that this result 
may be obtained, the axis of the rising pulley is carried in inclinee slots or 
grooves, while the bearings of the axis of the upper grooved pulley are 
tixed and stationary. The three pulleys and their axes are carried by a 
suitable frame, which is at its upper end connected to the buoy by a short 
rope or chain. 


—_—— 


Crass 10.-MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 
1936. J. MANDER, Birmingham, * Crochet nzedles and crochet needleholders.’ 
—Duted 10th July, 1862. 

This invention consists, First, in fixing on that end of the crotchet needle 
which is inserted in the holder a small piece of brass, or other material 
having an expanded end, or making an expanded end on the said needle, 
which expanded end can be forced into the spring part of the holder, and 
thereby effect a rapid and safe connection of the needle with its holder. 
In making a sliding crochet needle holder according to this invention the 
patentee takes a thin metallic open jointed tube orcase of the kind used for 
making small pencil cases, and he connects the needle to the said case by 
means of a strip of sheet metal, which is bent at its middle into a tubular 
form. This tubular part grasps the before described expanded end of the 
crochet needle by means of two or more spring clips situated on its edge. 
1958. J. Ponti, Venice, *‘ Apparatusfor viewing photographic pictures.” —-A 

communication.— Dated 10th July, 1862. 

This invention consists in constructing an apparatus for viewing photo- 
graphic pictures resembling generally in form that of a stereoscope, but of 
considerably larger dimensions, and provided with only one large magnify- 
ing lens and only one representation of the picture (which is also of 

iderably larger di i than those employed in sterescopes), the 
object of the invention being to present readily to both eyes of the observer 
without the inconvenience of looking through two separate lenses, a repre- 
sentation of the picture magnified to such an extent, and at the same time 
having the stereoscopic effect, sufficiently to impart to the same the 
appearance of the object itself in its natural size.—Not proceeded with. 
1989. E. J. Bippue, New York, “ The use of petroleum, or coal oil, as fuel."— 

Dated Wth July, 1862. 

The furnace, which may be of any suitable size and shape, is constructed of 
ordinary materials. Instead of the grate or bars now used, the bed of the 
furnace is constructed solid to prevent the escape of the fluid. This bed 
may be made cither smooth or corrugated. The draught is obtained 
through a grating in the side or end of the furnace, which admits the air bue 
confines the flames; and an additional supply of air comes to the flames. 
through pipes terminating within the walls of the furnace. The oi] enters 
the furnace at the bottom,and is at first ignited by surrounding the mouth 
of the pipe through which it passes with a small quantity cf burning coals 
A cap may be placed over the furnace for protection in case the flames 
should escape through the grating. Tanks for holding the oil are provided 
with pipes which permit the escape of explosive gases, and render the use 
of this oil perfectly safe. These tanks are connected with each other and 
with a distributing reservoir by pipes of a suitable size. A steam or hand 
pump may be employed to draw the oil from the tanks to a distributing 
reservoir. —Not proceeded w ith. 

1992. D. STEELE, Bunhill-row, Finsbury, London, “ Flushiag or dis'ributina 
the water in pans or basins.” —Dated 10th July, 1862. 

In carrying out this invention the inventor manufactures a pan or basin 
of any ordinary form or construction, and at or near the top thereof the 
supply pipe enters, as is customary, and as it enters the basin or pan the 
aperture is contracted so as to form a semicircle, containing ouly about half 
the arrear of the supply pipe. The effect of this contraction is to cause the 
er to be delivered in a suitable manner, and at an accelerated speed, 
iuto the distributing portion of the pan or basin. The distributing portion 
is, by preference, formed all in one piece with the pan or basin, or it may be 
made of china, stoneware, metal, or other suitable substance, and affixed to 
the top of the pan or in in any convenient manner. This distributor is 
made of the shape he inside of the top of the basin or pan, and is of the 
form of a portion of a pipe, the inner side thereof being cut away, so that 
there is a narrow space entirely round the pan or basin between the portion 
forming the water-way or pipe and the basin, The water being let into the 
pan or basin by a valve, tap, or any of the methods commonly known and 
practised, flils or partially fills the tube or pipe, and passes out through the 
slot or space between the basin and the pipe, and the stream thus distributed 
spreads over every portion of the pan or basin. —Not proceeded weth. 

2001. W. Biss, Chipping Norton, Oxon, “ Heating ores und generating 
steom."—A communication.—Dated 1th July, 1862. 

For the purposes of this invention quartz and other ores requiring a like 
treatment are subjected to the following process :—A blast furnace is used 
which is closed at its lower end by a valve or slide, so that after the process 
of heating or calcining the quartz or ores the contents of the furnace may 
be discharged through an opening in the body of the furnace, which is closed 
by a valve or slide during the heating or caicining process. At the lower 
part of the blast furnace there is a hollow space all round, into which air 
and also the ga-es obtained from decomposed steam are forced during the 
process of heating or calcining the quartz or ores. A steam boiler is em- 
ployed in connection with the blast furnace, by the fire used for heating 
which a retort is also heated ; and it is found convenient to arrange this 
retort so that it may form the bridge across the end of the boiler furnace, 
but the retort may be otherwise arranged and heated. By means of a fan 
or other suitable blowing apparatus air is forced into the hollow space at the 
jower part of the furnace, and passes through several openings from such 
chamber into the lower part of the blast furnace, and it is preferred that 
the air thus forced into the blast furnace should be heated in its passage 
from the blowing apparatus to the furnace, by causing it to pass through a 
pipe or pipes or passages heated by the fire of the boiler furnace, but the 
heating of the air may be otherwise accomplished. In the retort charcoal 
is placed, and steam from the boiler is caused to pass through and amongst 
such charcoal, and from the retort the gases and any steam which may not 
be decomposed pass into the space at the lower part of the blast furnace, and 
thence through the passages into the blast furnace. In working with this 
arrangement of apparatus a quantity of fuel is placed at the bottom of the 
blast furnace, and also the quartz or other ores requiring a like process; air 
and gases are forced into the bast furnace, by which a very high degree of 
heat is obtained. After atime it is preferred to stop the introduction of 
the air blast, and to continue theapplication of the gases till the process 1s 
complete. The air and gas pipes are protected by fire-clay or bricks when 
using the apparatus for generating sieam, to be applied to work steam 
engines; and where no heating or calcining furnance is used the gases 
obtained from the same are used in the steam boiler furnace. 

2004. J. ABRAHAM, Birmingham, * Presses for raising or shaping metals.”— 
Dated 12th July, 1862. 

This invention has reference to the feeding into the press of the blanks 
to be raised, and the removal of the raised articles from the lower die. The 
inventor describes his invention in connection with a lever press worked by 
a lever handle. Tie blanks to be raised are fed to the press from a table 
a little higher than the level of the lower tool or die, and are pushed by 
hand from the said table to an inclined plane, down which they slide to the 
said lower tool or die. The article raised is pushed from the lower die in 
the following manner :—A nearly horizontal connecting rod, situate a 
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about the level of the lower die, is jointed at one end to the vertical con- 
necting rod which joins the treadle to the lever of the press, and at its 
other end to a lever fixed to the lower die. When the foot is lifted from 
the treadle the horizontal ting rod is d to the horizontal 
position from which it had been displaced while the treadle was press¢ 
upon by the foot, and, giving motion to the small lever on the lower die, 
pushes the raised article from the said lower die.—Not proceeded with. 

2009. J. H. Jounson, Lincoln’s-inn-~jields, London, ‘* Apparatus for washing 

ores and minerals.”—A communication.” —Dated 12th July, 1862 

This invention consists in the employment of a long vessel or trough 
partially filled with water, open at the top, and provided near its surface 
with another trough, tapered towards one end, and slightly inclined down- 
wards. This second trough receives a longitudinal vibratory motion from 
a crank or eccentric on the main actuating shaft of the machine, and it 
also receives a simultaneous rocking motion in a lateral direction. . The 
bottom of the main trough or vessel has a number of closed apertures made 
therein for the purpose of removing the deposit which collects thereon, 
these apertures being made gradually nearer together as they approach one 
end of the vessel, at which part also they are separated by double inclined 
partitions. A feeding hopper is employed provided with a rose jet at its 
discharging mouth, which jet directs a number of fine streams of water 
upwards into the minerals or ores contained in the hopper, such minerals 
or ores having been previously crushed or reduced, when requisite, by any 
of the well known methods. The richest ores or minerals pass down the 
vibrating trough, and fall over at the ends, being thus deposited at the end 
of the main vessel farthest from the hopper, while the refuse matter and 

rer particles are shaken over the sidesof the trough before arriving at 
the end thereof, the poorest being shaken over at the trough and the better 
descriptions lower down, so that each aperture in the main vessel below 
will give a richer product as they approach towards the farthest end of the 
vessel. The water in the vessel is stagnant, that is to say, it is not con- 
tinually changed by having a current flowing through the vessel, as is the 
case in the other washing machines. 
2010. W. E. Gener, Wellington-strect, Strand, London, “ Hats.”—A coumeu- 

nication.—Dated 32th July, 1862. 

According to this invention the hat is made from felt, prepared in the 
usual manner, but of much lighter weight than ordinary, and is blocked to 
form, as is usually practised, except that care is taken to burn off with the 
blocking iron all the hairs and leave a polished surface. This form is then 
covered with three successive coats of gummy solution, each being allowed 
to dry before the next is laid on ; then a coating of varmsh is applied all 
over, and the cloth or other material forming the outer covering placed or 
drawn thereon.—Not procecded with. 

2013. H. BARBER end H. DE Garrs, Shejield, “ Rolling ivon, steel, and other 
metals for cutlery purposes.” —Dated 12th July, 1862. 

This invention consists in roiling iron, steel, and other metals for the pur- 
poses of manufacturing cutlery, tools, and other articles of hardware, in such 
a manner that the material when rolled shall vary in thickness across its 
width, so as to correspond with the varying thickness of the article for which 
it is intended. 

2015. E. Tayior, Regent-street, London, ‘* Buttons.” —Dated 14th July, 1862. 

This invention consists in a mode of fastening on buttons without sewing. 
‘The shank of the button is separate from the face, and is passed through a 
hole in the centre of the button, it having a head or other projection to pre- 
vent its passing through entirely. This movable shank is made of hollow 
tubing, or solid metal or other material, such shank passing through the 
stuff to which the button is to be attached. The shank has a small metal or 





other plate _— over it, which is to be pressed, rivetted, or screwed so as to | 


prevent its drawing through ; also a raised shoulder or collar, to attach or 

hold a second plate to press the material holding the button.—Not proceeded 

with. 

2017. W. E. Gener, Welléngton-street, Strand, London, ** Portable or station- 
ary steam lift and force pump."—A communication.—Dated 14th July, 
1562. 

This invention cannot be described without reference to the drawings.— 

Not proceeded with. 

2023. P. A. L. Cononicat, Marseilles, France, “‘ Improvements in filtering 
water, and in apparatus employed therein.” —Dated 14th July, 1862. 

This invention cannot be described without reference to the drawings 

2027. R. Ripuky, Morlue, near Leeds, and J. G. Jones, Battersea, Surrey, 
“ Ventilating mines and other places.” —Dated 14th July, 1862. 

For the purposes of this invention, at the top of the upcast shaft of a 
mine, a hollow rotating apparatus is placed, which hasan opening through 
its under surface, or through that surface which is next the mine, such 


opening, by preference being of a diameter (as near as may be) corresponding | 


with the diameter of the upper end of the upcast shaft. This apparatus 
consists of the under cover or end with the opening into it, and an upper 
cover or closed end to which an axis or shaft is fixed in its centre, which 
axis or shaft passes through the closed end, where it is put in motion by 
any suitable power ; the lower end of the axis steps into and is supported 
by a suitable bearing carried by a bearer or frame fixed across the upcast 
shaft. The upper end of the axis or shaft also turns in a suitable bearing 
outside of the apparatus, carried by a suitable beam or framing external of 
the apparatus, and fixed to the band above the upcast shaft. The periphery 
of the apparatus is not cylindrical, but is formed with openings (by pre- 
ference four) in planes radiating from the centre of the apparatus ; the cir- 
cumference of the apparatus is closed, except at these openings, by four 
curved plates (if there be four openings or outlets), each of which plates 
springs from the inner end of one opening, and passes to the outer end of 
the next opening. Provision is made in the under surface of the apparatus 
so that air may not pass from the outer atmosphere into the apparatus. 
The apparatus when in use is caused to rotate with considerable velocity, in 
such direction that the air, raising up the upcast shaft, is drawn into the 
interior of the apparatus, and flows out of the several openings. 


2029. A. Covvreux, Paris, “ Centrifugal apparatus for breaking stones.”— | 


Dated 15th July, 1862. 

In carrying out this invention the patentee employs a large wheel, on 
which are rivetted plates so as to form a serics of paddles, and these are 
rivetted to angle iron, so that the whole is firmly fastened and made sufti- 
ciently strong. It works in a wooden frame, which also carries the bearings 
of the shaft or axle. Over this wheel, and inside the frame, he places a 
number of plates of strong iron at such an angle as to enhance their strength 
while at the same time they are so fixed to break stones or other earthy 
matter that may be thrown against them with great force, at which the 
wheel throws them, and after being dashed as it were off at a tangent 
from the different teeth or paddles on the rim, they finally arrive on a shoot, 
down which they slide into a heap and are ready for use. At the opposite 
side of the frame to this shoot there is a platform with an inclined board 
down which the stones or other matters descend on the teeth or paddles of 
the wheel, which is driven by a strap from a steam engine. 


2031. A. CouvrevuX, Paris, ‘‘ An improved centrifugal apparatus for casting 
stones and other materials, and in forming embenkments and other struc- 
tures.”—Dated 15th July, 1862. 

In carrying out this invention the patentee makes use of a large wheel, 
which revolves at a very high speed, and on which is placed aseries of paddles 
or buckets ; the stones are conveyed into the inside of the frame by means 
of a shoot, and are taken up by these paddles or buckets and thrown off at 
a tangent through another shoot, which can be elevated or lowered accord- 
ing to the distance they are required to be thrown. The whole is mounted 
on a wooden frame, and the wheel is driven by means of a pulley and strap 
from an engine or any other convenient motive power. 


2032, E. Drarer and E. Tuomas, Birmingham, “ Strengthening wooden 
shutters and doors.” —Dated lith July, 1862. 
This invention consists in the appli of h 1 and tempered steel 
or iron plates to doors and shutters as a means of defence against burglars. 
Also in hardening and tempering the said plates by pickling them in sul- 
phate of potash, arsenic, rock salt, and water.—Not proceeded with. 





2034. C. E. CRAWLEY, Gracechurch-street, and E. Foster, City-road, London, 
“ Safety or miners’ lamps.” — Dated 15th July, 1862. 

This invention is applicable more especially to safety or miners’ lamps in 
which a circular wick and burner are employed, and consists in combining 
a locking bolt with the apparatus which raises and lowers the wick to 
increase, diminish, or extinguish the light. This bolt serves to lock the 
wire gauze in its place, and it is actuated by the same button which serves 
to regulate the wick. The same motion which lowers the wick withdraws 
the bolt, and the parts are so adjusted thatthe wick must be depressed 
sufficiently to extinguish flame before the wire gauze is set free to be 
removed. 

2035. T. G. Guistin, Hatton-garden, London, ‘‘ Treatment ov preparation 
of British and foreign alge.”— Dated 15th July, 1862. 

This invention consists in treating or preparing British and foreign sea 
weeds of the order algie, so that they may be used for various useful purposes 
in the arts and manufactures. In carrying out this invention the sea weed 
should be first steeped in dilute sulphuric acid for about three hours, and 
then well dried, so as to become hard, after which it is to be ground up or 
reduced to an almost impalpable powder. The dry powder is then to be 
mixed in any convenient proportions with the ingredients hereinafter named. 
The patentee first prepares a strong glutinous solution, c 1 of 


suitable oven, taking care that the mixture be not heated above 300 deg. 

Fah. The mass will then be brought into a plastic state, and may be 

moulded or embossed in the same way that gutta-percha is now done, or 

rolled, pressed, stamped, or otherwise formed into any desired shape, and 
thereby adapted when it becomes hard for various useful or ornamental 
purposes. 

2036. B. Jounson, Chester, and E. H. Tavtor, Coed Talon, Mold, Flint, 
“ Rope wheels, cages, and tanks used for mines, collieries, dc. —Duted 
16th July, 1862. i 

The object of this invention is to afford the means of a ready adjustment 
of the length of the winding rope or chain between the rope wheel and the 
cage or article to which it 1s attached. On the shaft of the rope wheel the 
inventor fixes a boss in two parts, each having a flange on the out side, so as 
to form between them a circular groove, into which is fitted the rope wheel 
in such manner that it may be turned upon the boss or upon the shaft when 
required, and afterwards bolted to the side flanges by bolts. In the side 
flanges he drills, in a circle of a given diameter, a number of holes, and in the 
solid part of the rope wheel around the boss he drills, in a circle of the same 
diameter one, two, three, or more holes more than there are in the side flanges, 
so that the bolts employed for holding the wheel and boss together can be 
passed into different holes, and thereby obtain a very delicate adjustment 
of the length of the rope. Thas, when there is one hole more in the rope 
wheel than in the flanges, if two bolts have been passed through two sets of 
holes opposite each other, and then withdrawn, so that the rope wheel can be 
turned to allow them to be passed through the next set of holes, the winding 
rope will be shortened a distance proportionate to a fractional part only of 
the circumferential distance between the holes; and if the rope wheel be 
turned to the next following set of holes another fractional part will be added, 
and so on, the different numbers of the holes producing an effect similar 
to the use of the vermer in philosophical instruments. When the boss 
consists of one part only, the rope wheel is to be formed of two parts, in 
order to place it between the flanges ; or the plan may be varied by having 
the wheel of one piece and oue of the flanges movable.—Not proceeded with. 


£2038. L. R. Bopmer, Thavies-inn, Holborn, London, “ Winding up watches 
and other time keepers.” —A communication.—Dated 16th July, 1862. 

These improvements relate to certain apparatus or mechanisn for wind- 

ing up the main springs of watches and other time keepers, without the use 


| of a key, by means of a chain, one end of which passes through the handle 


or knob of the watch, where it is secured to a steel pin with head, which 
fits into a socket of the watch knob or handle. The chain is wound round a 
grooved pulley, which latter fits upon a bush upon the square arbor of 
the mainspring barrel. Upon this bush is fixed a ratchet wheel, into which 
takes a pall, moving round a stud in the chain pulley. The chain pulley is 
provided with teeth on its circumference which gear into the teeth of a 
wheel turning loosely round a bush of a square stud fixed to the watch 
plate. The body of this wheel forms, or has attached to it, the barrel of a 
second spring, one end of which is fixed to the bush and the other to the 
circumference of the barrel in the usual manner. On taking hold of and 
drawing out the pin head of the chain which rests upon or fits into the 
watch knob, the pall on the pulley taking into the ratchet wheel carries 
round with it the main spring barrel, thereby winding up the main spring, 
and at the same time the second spring above referred to is wound up. 
When the hold’ on the chain is relaxed, this second spring will turn its own 
barrel and wheel, and therewith also the chain pulley in the opposite direc- 
tion, and thus again wind up the chain round its pulley, the catch gliding 
during the latter operation over the teeth of the ratchet wheel. A tappet 
actuated by a spring presses the chain into its groove, and insures its being 
wound closely coil upon coil on the chainend being released.— Not proceeded 
with. 
2040. A. V. Newton, Chancery-lane, London, “ Sewing machines.”"—A com- 
munication.— Dated 16th July, 1862. 

This invention cannot be described without reference to the drawings. 

2041. C. Sanpenson, Shepield, ** Crinoline or crinoline steel.”"—Dated 16th 
July, 1862. 

The object of the present invention is to coat or cover the crinoline steel 

with a coating or covering of pulp produced from cotton flax, or any veget- 





able or animal material which is capable of being converted into a pulpy 

state, and then solidified on the steel.—Not proceeded with. 

2043. M. Kurs, Bishopsgate-street Without, London, “ A new or improved 
material to be used in the manufacture of handles sor umbrellas, de,” — 
Dated 17th July, 1862. 

The patentee claims the application of Jambces cane to the manufacture 
of handles for umbrellas, parasols, and walking-sticks. 

! 2046. J. H. Harkness, Birkenhead, “ Safety handle for 
&c.”—Dated lith July, 1862. 

The object of this invention is to prevent the handle of winches, cranes, 
and other like machines, from revolving with the driving shaft during the 
operation of “ lowering,” “ paying out,” or unwinding, as accidents fre- 
quently happen to persons employing such machines by the great speed at 
which the said handles usually rotate. The lever and hand bars of the 
handle are of any suitable or usual form, but the aperture or eye near the 
end of the former is made of an oval or other suitable form, having length, 
and the driving shaft on which it is .to be placed isa circular. Forming 
part of or attached to the handle at its extreme end, and just beyond the 
aperture or eye above mentioned, is a ‘catch piece.” The driving pinion 
or wheel, or other wheel fastened to the driving shaft (or, if there be no 
convenient pinion or wheel, then a disc fastened to the driving ehaft), has 
two or more studs or pins cast or otherwise fastened thereon. When it is 
desired to raise a weight—say by any machine of the class above mentioned 
—then the oval or other formed aperture or eye allows the handle to be 
moved sufliciently far to bring the so called ‘‘ catch piece” to bear on the 
side of the said studs or pins, and thus make a purchase for the handle, 
which has power applied in the usual way. But when it is desirabie to 
' lower the weight, then the handle is moved in the contrary direction—that 
is, until that end of the aperture or eye nearest the end of the lever bar is 
| close up to or on the driving shaft—and the catch piece no longer bears on 
| the studs or pins, but it rests near the shaft, within the circle described by 
| the said studs or pins as they rotate with the shaft ; the lever bar is made 
| with a shoulder or bend sufficiently large to allow the said studs or pins to 

pass without coming in contact with it.—Not proceeded uith. 

2047. J. Scutoss, Cannon-street, London, ** Pouches.” —Dated 16th July, 1862. 

This invention relates to india-rubber pouches, and consists, First, in 
forming them with a flap cemented at the edges to the sides of the pouch, 
and loose or unattached all along the front end of the flap. The pouch 
itself is narrowed towards the mouth, and, the flap being cemented to the 
edges, causes a spring-like action to keep the flap closed. The invention 
consists, Secondly, in forming pouches with a single piece or flap in the 
form of a flat ring, cemented all round or at intervals to the edges of the 
pouch. To get at the contents of the pouch the edges of the ring are 
turned back all round, when the mouth of the pouch is disclosed and 
opened. By turning the edges of the ring in the reverse direction, the 
mouth of the pouch is covered, and the contents prevented from getting 
out.—Not proceeded with. 

2048. T. B. Dart, Queen-square, Westminster, “‘ Manufacture of mats and 
other surfaces where vulcanised india-rubber is employed.”—Dated lith 
July, 1862. 

In making mats or other surfaces having strips or narrow fillets of vul- 
canised india-rubber, the strips are used, say, about three-quarter inch wide 
bytone-quarter inch thick, and laths of wood or other hard material, say, 
about three-quarters inch wide by one-quarter inch thick ; these are nailed 
down upon a board, the wood and rubber strips alternately, the wood flat- 
wise and the rubber edgewise, thus forming projecting surfaces of india- 
rubber or other elastic ridges of about half an inch above the strips of wood 
or other material. If wavy or undulating lines are desired instead of 
straight ones, the sides of the fillets or strips of wood are formed wavy, and 
the rubber strips are made to follow them. In making thick mats, which 
are sometimes preferred, having elastic ridges an inch or more in depth 
above the hard surface, strips of wood or other hard material, say, one and 
a quarter inch by three-quarter inch, are prepared of a certain length, say 
three feet, and rubber strips are prepared the same length, and of a section, 
say, about two and a quarter inch by one-quarter inch ; these strips of wood 
and rubber are to have holes of about half-inch diameter made in them 
about six inches apart, and in such a way as to allow rods of iron, screwed 
at both ends, being put through them, first a strip of wood and then a strip 
of rubber, finishing with a strip of wood, and having enough of each to 
make a width of about two feet ; the holes are to be formed in the wood and 
the rubber respectively, so that the surface shall be even on the under side, 
but on the top side the rubber shall stand up edgewise above the wood 
about an inch; nuts are screwed on to the iron rods and all made firm 
and tight. This arrangement makes a very effective mat or shoe cleaner, 
and when a strip is worn down or destroyed, it can with facility be re- 
placed. 

2056. R. A. BROOMAN, Fleet-street, London, ‘‘ Generating heat in furnaces 
and fire places.” —A communication.—Dated 18th July, +62. 

This invention consists in bringing superheated steam in contact with 
coal or other fuel in an incandescent state at any point in the fire above the 

te bars, The superheated steam is not mixed with the atmospheric air 
of the blast or draught before the grate bars before coming in contact with 


winches, cranes, 








glue dissolved in water, to which must be added a solution of india-rubber, 
gutta-percha, or other analogous substances. In practice he finds the 
following proportions are convenient, viz., 10 per cent. of glue dissolved in 
water, 5 per cent. of gutta-percha, and 24 per cent. of india-rubber 
dissolved in naphtha, or other suitable solvent of these gums. To these he 
adds 10 per cent. of coal tar. These substances are all well mixed and 
boiled together. He then adds thereto, in a dry state, 5 per cent. of sulphur, 
© percent. of rosin, and 2} per cent.of alum, and, say, 60 per cent. 
of the pulverised sea weed. He fully and inti ly mixes the 
tg oe ingredients in the boiling compound, and, when the ingredients 

ave been well incorporated, the mass must be submitted to heat in a 





the i it carbon. 





Petroteum.—A company has been formed, as the Petroleum 
Trading Company, for the importation of petroleum on an extensive 
scale, and in iron tank ships, specially constructed for the purpose. 
It is stated that three refineries alone in England now require a 
supply of five million gallons of petroleum yearly. The company 
has been organised by some of the leading importers of this article, 





and if well managed can hardly fail of success. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Inox Trave in tHe Past Week: Slight Improvement: The Contracts 
Out: Prices Firm—Pia Inon: Sales not yet Commenced—Srone 
and Coat Trave: Briskness—Lasoun: Well Employed—Tue 
Past YeAR IN THE WotvernAmpton District: Reviewed by the 
Wolverhampton Chamber of Commerce: Subjects Discussed by the 
Chamber—'T'nE Patent Laws: The Chambers of Birmingham and 
Wolverhampton upon them—Harvware Traves: Steady Activity, 
Unprecedented Demand for Cheap and Improved  Padlocks--A 
Loca, Bankruprcy—Birwingnam Bank: Profits for the Year 
£42,000—Birwinenam Wacon Company: Ten per Cent. Dividend— 
Tne Currine or A Pir Rove: Committal of the Engine-Tenter for 
Wilfal Murder. : 


Tuere is a slightly improved feeling throughout the iron trade of 
this district now than there was at the date of our last. The firms 
that last week were busy chiefly upon American account are this 
week even more so ; and there are instances in which such makers 
are now doing more than at any similar period in the past six 
months. The instances are, however, exceptional. Still the 
first-class houses are not, as a rule, without orders for most of the 
different divisions of their works. The iron shipbuilders continue 
to be the best customers in the home market. Then follow the 
consumers of sheets, chiefly for the home market at present. Karly 
as it is, however, inquiries for sheets have already been sent out 
on account of the Russian market. Certain second-class houses are 
wanting sheet orders, and the dearth of orders for bars, which has 
been perceptible for some time past, still exists. The girder trade 
has not yet commenced to move in earnest, and the demand for 
boiler plates is unaltered upon last week, when it will be renem- 
bered that it had slightly fallen off. The ironfounders and the 
leading engineers of Birmingham, in particular, are full of orders ; 
and there is a tolerably good inquiry for railway iron. Among 
the contracts now in the market aro the following :—The directors 
of the Furness Railway Company require 2,350 tons of rails, 700 
tons of chairs, 80 tons of fish-plates, 20 tons of bolts and nuts, and 
55 tons of spikes. The directors of the North Staffordshire Railway 
Company require 2,000 tons of rails and 1,000 tons of cast-iron 
chairs. Prices remain tolerably firm, although buyers are, as a rule, 
holding back for lower rates. 

Very little is being done in pig iron, and March will have more 
than come in before sales are again effected to any considerable ex- 
tent. 

For iroustone the demand is in excess of the production, and the 
excellent description known in this district as robins is being sold at 
13s. Gd. and 14s. 

Coal of almost every description is experiencing a ready sale at 
good prices. 

Most of the labour applicable to the iron and mining trades that 
the district produces is well employed; and skilled workmen are at 
a premium. 

Thetrade of the Wolverhampton district in the past twelve months 
was thus reviewed in the report of the Wolverhampton Chamber of 
Commerce adopted at the annual meeting of that body on Friday 
last:—* The trade of this town and neighbourhood has somewhat 
improved during the past year. Very gloomy and dull for the first 
few months, it gradually revived, and became comparatively steady 
and brisk. So long as the deplorable contest is carried on, and even 
for some time after its cessation, we can scarcely hope for a 
thoroughly active and profitable trade. he trade of the town is 
now only beginning to feel the full effects of the cotton famine on 
the purchasing power of Lancashire and Cheshire. Yet in the 
midst of much that is gloomy the district has little of positive 
suffering to lament. Labour has been well employed, although 
wages have continued low as compared with the high rates of 
prosperous years. New markets are gradually opening, and even 
the trade of America, though crippled, is not destroyed. It may 
fairly be hoped that, among other good effects of this most cala- 
mitous war, the Americans will be delivered from the belief, and 
our own countrymen from the fear, that Great Britain is hopelessly 
and helplessly dependent on the cotton and corn of the United 
States.” 

The same report reviewed the proceedings of the Chamber since 
its last annual meeting. The council considered that although 
suflicient time had not yet elapsed for deciding upon the value of 
the Bankruptey Act of 1861, yet that that Act was a step in the right 
direction. ‘They, however, considered that the question was one 
requiring further ventilation. As tothe ''rades’ Marks Bill, it would 
be remembered that the Chamber had petitioned in favour of Mr. 
Roebuck’s bill, but the Government bill had been adopted by the 
Legislature. It was yet too soon to decide whether this bill would 
prove to be an example of over-legislation, which the Chamber had 
feared would be the case. But in any case one of the main objects 
for which the law was introduced had not yet been attained —that 
object was the prohibition by foreign countries of any fraudulent 
use of british trade marks. The English Government had always 
said, “ Let us first make our own law unmistakably right, and then 
we can apply to other Governments for similar enactments.” Our 
own law had now been altered, and it remained with the Govern- 
ment of this country to urge in every way and with all possible 
earnestness similar improvementsabroad. It would be the duty of this 
Chamber to unite with other Chambers in pressing this on the 
Ministry as a matter of growing and almost vital importance to our 
foreign trade. ‘T'wo reports had been prepared by the council for 
the use of the Government in negociations for a change in foreign 
tariffs. ‘The first was on the trade done by that district with the 
Zoliverein or Customs’ Union of North Germany. This subject was 
referred to at some length in the last report of the Chamber. The 
council immediately after the general meeting addressed to the Board 
of Trade a detailed account of the manufactures of this district, and 
the effects of the present Zollverein tariff on our trade with the 
countries subject to it. A similar report on the trade of Wolver- 
hampton and the neighbourhood and Italy was prepared later in the 
year. In both cases the council now only awaited the result of the 
negociations which the Government was carrying on. Some pre- 
liminary steps had been taken by the Government with a view to a 
treaty of commerce with Austrias At present Wolverhampton sent 
scarcely anything to that country, and almost any alteration that could 
be made would be au improvement on the existing tariff. It might be 
hoped that in a little time the English Government would be able to 
obtain some concessions in the matter of import duties from Spain : 
a country of vast resources, and particularly fitted for exchange of 
produce with Great Britain. The report then went on to say that, 
among the subjects which would require careful deliberation was 
the law of partnership. The bill brought in by Mr, Scholefield, 
last session, and afterwards abandoned, was to be reintroduced 
early this year, and an effort would, no doubt, be made to obtain the 
sanction of the Associated Chambers of Commerce to its provisions. 
A second matter of great intricacy and importance was the law of 
patents. On this subject Government had appointed a commission, 
and that commission had issued a series of questions to the Cham- 
bers of Commerce and other bodies. The birmingham and Liver- 
pool Chambers had appointed committees to inquire and report on 
the law; and the Liverpool Chamber had invited a conference 
before making its reply. It was hoped that some members of the 
council would be able to attend that conference, and give the 
subject the careful study it both required and deserved. A third 
matter to be taken up from last year’s business was the rate 
charged for postage of letters between this country and France. 
The Council petitioned the Postmaster-General on the subject, 
but without success. ‘They expressed their inability to understand 
how the difference between the standards of weights of the two 
countries should affect such rates. The — concluded by com- 
plaining of the heavy duties now levied upon fire insurance 
policies. The report was adopted, Mr. Fellows was appointed a 








a a 


H 
" 


ed — eR a ap 


i 
| 
} 





Fes. 20, 1863. 





THE ENGINEER. 








deputation to the Conference of Chambers, as he wished to promote 
the decimal system of weights and measures. No decision was 
come to as to the future action of the Chamber upon the Patent 
Laws. The chairman (Mr. E. Perry, japanner and tin-plate 
worker) thought that the existing Act afforded too great 
facilities for the obtaining of a patent, and referred to an instance in 
his own experience in which he had been subjected to much an- 
poyance and expense in the making of a simple article that a cus- 
tomer had forwarded to him, and that afterwards turned out to be 
registered—an invention that he deemed so insignificant that if the 
original designer had asked him to buy it he would not have given 
him half-a-crownforit. The mayor (Mr.H. H. Fowler, solicitor)sug- 
gested that it would be unwise to take any steps in the matter until 
after the commission had presented their report. It was one upon 
which there existed diametrically opposite opinions in the 
minds of legislators. He heard it discussed at the last meeting of 
the British Association, and in all that numerous assembly there 
were scarcely two men who entertained similar views, It trans- 
pired that the Liverpool Chamber had not replied to the last com- 
munication the Wolverhampton Chamber bad forwarded to them, 
and the matter was allowed to remain in abeyance. 

The Birmingham Chamber are taking up the subject in earnest. 
On Wednesday night they met and discussed the views that had 
been expressed by the different persons whose opinions the 
Chamber had solicited. Next week we hope to enter somewhat at 
length into the deliberations. In the meantime we may briefly 
announce that after a lengthened discussion the following resolution 
was moved by the chairman, and adopted:—“ That this meeting, 
while acknowledging the great benefit conferred upon the com- 
munity by the existing patent laws, is nevertheless of opinion that 
some modifications might be advantageously made of them, especially 
as regards the constitution of the Courts before which disputed 
patent cases are tried; and this meeting hopes that the Council 
will continue to watch the action of the Legislature on the patent 
laws, and take such measures as may seem necessary for the due 
protection of inventors.” 

The Birmingham and Wolverhampton general manufacturing 
trades keep in steady activity. Exceptingin the fancy trades there 
are none of the leading places of business at which there is not a 
sufliciency of orders to keep all the hands employed. It is true that 
the specifications are not of great individual worth, but combined 
they render it necessary that either machinery or men should be 
employed in working for stock. In some of the heavy district 
trades there is slackness, such, for instance, as the anvil and chain 
trades. The leading East Worcestershire chain-making firm is 
still occupied upon a very large order for three-quarter chains for 
the Russian market, but the other firms are as a rule slack, 
both in the cable and chain departments. They are, however, 
doing a tolerably good trade, as compared with some months back, in 
chains for pit use. In no one branch of the hardware trade is there 
such a demand as exists for the small padlocks that are made at so 
cheap a rate at Willenhall and Walsall. These were until recently 
of a circular shape, and had all the appearance of a cast lock. Now, 
however, a Willenhall firm has obtained a patent for them made to 
represent a wrought iron lock, both in shape and general appear- 
ance. This improvement, which has been made simultaneously 
with a reduction in the price of—what does the reader think ?—a 
halfpenny per dozen, has given rise to a demand which is altogether 
unprecedented. It is quite impossible to meet it. To do so acon- 
siderable amount of additional juvenile labour is being trained, for 
only by the employment of such labour can the locks be produced at 
the price at which they are now being sold, namely, sevenpence- 
halfpenny per dozen—a key to every lock included ! 

The Coventry and North Warwickshire ribbon trades will be 
benefitted by the rejoicings at the marriage of the Prince of Wales. 
The inhabitants of Birmingham, and some other towns, are finding 
extensive imitators, and rosettes or other favours of Coventry ribbon 
will be almost universally worn, certainly throughout the West 
Midlands. In Wolverhampton about 10,000 children will each have 
a rosette. 

In the Birmingham Bankruptcy Court, on Monday last, Mr. J. 
Horton, jun., a boiler maker, of Wordsley, came up for his last 
examination and discharge. The balance-sheet showed:—Debts 
owing to creditors, unsecured, £14,618 4s. 9d.; to creditors holding 
security, £4,500; to creditors to be paid in full, £200 9s. 5d.; 
total, £19,318 13s. 2d.; assets, debts, £29 15s. 1d.; property 
given up to the assignees, £3,210; property in the hands of 
creditors, £12,000; deficiency, £4,018 18s. ld. The solicitor for 
the creditors intimated that there would be opposition, and ulti- 
mately the meeting was adjourned until the 20th of April for the 
production of a six months’ cash account and a purchase and 
sale account. 

The annual meeting of the Birmingham Banking Company has 
been held. ‘I'he accounts show a net profit on the year exceeding 
£42,000. Out of this a dividend and bonus of 15s. per share was 
declared, A similar amount was recommended, payable on the 2nd 
of March This will absorb £30,000. A further sum of £12,000 
was appropriated in liquidation of losses at the Dudley brauch ; and 
a sum of £1,400 carried forward. ‘The reserve fund is £50,000, and 
the number of shareholders 570. 

The directors of the Birmingham Wagon Company have published 
the report which they intend to present at the annual meeting of 
the shareholders on the 23rd inst. We make the following extract: 
— Notwithstanding the adverse influences of a very depressed 
state of trade, of which the proprietors cannot fail to have been fully 
cognizant, the directors again point with satisfaction to the financial 
results of the past year, as shown in the accounts now submitted, 
and on which they are enabled to recommend the declaration of the 
usual dividend at the rate of 10 per cent., free of income tax, on the 
original stock of the company, after providing fo* the dividend upon 
the preference capital. In obedience to the expressed wishes of the 
proprietors, the directors have this year written off the sum of £500 
from the preliminary expenses in the formation of the com- 
pany, while they bave paid the entire charges under that head 
on the preference capital. The stock of the company numbers 
1,785 vehicles, which continue to be efliciently maiutained by the 
contractors.” The statement of accounts shows that there has been 
received on capital account £128,858, expended £108,000 ds. 8d., 
leaving a balance of £20,000. The reserve fund at last report was 
£10,308 12s, 4d., to be now increased by £2,014 14s. On the credit 
side of the general balance-sheet are the following items :—Balance 
in bank, £12,254 Is. 1d.; amount due from sun¢ry persons, 
£8,163 Gs, 4d.; amount due for wagon rent, £10,159" 14s. 10d.; 
preliminary expenses, £1,376 Os. lid. 

The engine-tenter John Jeavons, who had been arrested on the 
charge of cutting the rope of one of the pits that he worked at 
Pagett’s Croft Colliery, at Bradley, near Bilston, has by the magis- 
trates been committed for trial on the charge of wilful murder, 
further evidence having been given, showing that the prisoner had 
given expression to a malicious intention towards one of the three 
deceased. He was also shown to have been at the colliery at a late 
hour on the night in which the rope was cut. The coroner has 
adjourned his inquiry, in the hope that the Government reward may 
have the effect of bringing forward additional evidence. i 


Tue Times, Sept. 15, speaking of Benson's Modern and Antique 
Watches in the Exhibition, says—*“ As affording the most striking 
contrast, Mr. Benson shows with these a fresh exhibition of modern 
watches, with cases made from prize designs at the South Kensing- 
ton Museum, some of which are fine specimens of engraving.” 
Chronometer, duplex, lever, horizontal, repeaters, centre seconds, 
keyless, split seconds, and every description of watch, adapted to 
all climates. Benson's Illustrated Pamphlet on Watches (free by 
post for two stamps) contains a short history of watchmaking, with 
descriptions and prices. It serves as a guide in the purchase of a 
watch, and enables those who live in Scotland, Ireland, Wales, the 
Colonies, India, or any part of the world, to select a watch, and have 
it sent free and safe by post. J. W. Benson, Prize Medallist, 33 and 
84, Ludgate-hill, London. Established 1749.—[ Advt. | 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverrooL: Mersey Docks and Harbour Board: The Great Eastern— 
Nortuern Matrers: Exports from the Tyne: Blythe and Tyne 
Railway: Darlington Street Kadway: Railway Materials for India: 
River Tyne Commissioners—Guiascow’ The Steam Ram Hector: 
Steamers for Hayti—State or TRADE AT SHEFFIELD. 

Ar the last sitting of the Mersey Docks and Harbour Board it was 

agreed to appoint Mr. J. Stewart sole arbitrator in respect of the 

amount to be paid to the Town Council for their land on the margin 
of the Great Float required for dock purposes. A claim from the 

London and North-Western and Great Western Railway Companies, 

ov account of damages alleged to have been sustained by those 

undertakings in consequence of the water having been temporarily 
let out of the Great Float, was referred to the solicitor. It was 
announced that the marine committee had communicated with Mr. 

Holmes, engineer tothe United Private Telegraph Company, concern- 

ing tke construction of towers for the conveyance of telegraph wires 

across the Mersey, and had agreed to the adoption of tne scheme, pro- 
vided that the towers are constructed so as to meet with the approval 
of the engineer and marine surveyor. The engineer was authorised 
torun the Canada Dock,dry from on and after April 1, for a period of 
about twelve weeks, to enable the engineer to complete the north 
east gateway. Mr. Graves explained that this was an important 
work, and the committee considered that, as it would have to be done, 
the present was the best time for undertaking it. The board would 
be aware that, between the Ist of April and the middle of June, or 
the beginning of July, the Canada Dock was, comparatively speaking, 
little used by the timber trade; and by naming the Ist of April, the 
committee gave vessels at present in the dock loading for North 
American ports, time to clear out without putting them to the ex- 
pense of going into the river, and then into other docks. Besides 
this, the Scotia and the Persia required to use thedock, and the owners 
would not be able todo the necessary work upon them previous to 
the date mentioned. Although the engineer had named twelve 
weeks for the completion of the entrance, he had assured the com- 
mittee that every possible exertion would be used to complete the 
work in a less time, and he hoped that by the middle of June at 
farthest, the dock would be again re-opened. ‘The Great Eastern 
steamship still remains in the Mersey, her moorings being laid down 
near Rock Ferry. Some time ago, and since her late accideut more 
urgently, application has been made to the Dock Board to construct a 
gridiron insomeconvenient portion of the dock estate, sufficient to ac- 
commodate the Great Eastern, and on which ber bottom might be ex- 
amined with a view to effecting any repairs necessary before her 
next trip across the Atlantic. ‘'he Dock Board replied that they 
had no site large enough for the purpose. The directors of the 

Great Ship Company have, however, obtained the lease of sufficient 

Jand on the margin of the river, a little to the south of New Ferry, 

and there preparation is being made for the accommodation of the 

Great Eastern, It is expected that during the next or following 

spring tides the leviathan will be floated on to the beach there, which 

is very suitable for the purpose, and left dry. After the bottom has 
been thoroughly examined and repaired she will be floated off the 
following spring tides, preparatory to her departure on another trip. 

The next spring tides are about the 30th instant, and the following 

will be about the 8th of March. 

We turn to the north. The exports from the Tyne last week 
comprised 21,515 tons of coals, 4,006 tons of coke, and 6,984 cwts. 
ofiron. These figures show an increase of 9,809 tons in the ship- 
ments of coal, and 273 tons in the shipments of coke, but a decrease 
of 702 ewt. in the shipment of iron. The Blyth and Tyne Rail- 
way Compa.vy has just published its half yearly report, which will 
be considered by the proprietors at a meeting to be held on Mon- 
day. The receipts during the past half year show a small decrease, 
but the expenses have been proportionately reduced, and the result 
of the six months working is a surplus of £17,548, out of which a 
dividend at the rate of 9} per cent. per annum is recommended. The 
works connected with the extension of the line to Newcastle are 
making satisfactory progress. The Darlington street railway has 
thus far proved a financial failure. Although 49,120 persons werecon- 
veyed upon it last year, the expenditure exceeded the receipts by 
£78; the prometers are, however, not disheartened. The Botanist, 
an iron ship of about 2,000 tons burthen, is now lying in the south 
dock, Sunderland, where she is being loaded with a cargo of iron 
chairs and sleepers for the Madras Railway Company. She 
is also to take in one or two locomotives from the esta- 
blishment of a Yorkshire firm. A large vessel, of 3,000 tons, 
in about to be built for the Confederates at Stockton. The usual 
monthly meeting of the River ‘'yne Commissioners was held yester- 
day week. This question of the extension of the piers, which has 
remained in abeyance for a considerable time, once more assumed 
adebateable form. It will be remembered that out of the three 
lines of limitation proposed by the engineers, Messrs. Walker and 
Burges, the medium plan, which is intended to reach to a depth of 
thirty feet at low water at spring tides, and will involve an outlay 
of £660,000, was ultimately adopted. The drawings and specifica- 
tions, in accordance with this resolution, have now been prepared, 
and the committee recommend an immediate application for the 
sanction of the Board of Trade to the scheme; an opinion being also 
expressed that the superintendance of the works might safely be 
entrusted to Mr. Messent and Mr. Ure, the two resident engineers 
of the Commissioners. Thesuggestions of the committee were favour- 
ably entertained, and were about to receive confirmation when Mr. 
Philipson interposed. Although the matter was a pressing one, 
the committee consented to delay, and the consideration of 
the subject was postponed for a fortnight. The engineer 
(Mr. Ure) reported that the followiug applications from various 
companies were referred to him at their last meeting to report on :— 
The Universal Private Telegraph Company; from Mr. Chatloner 
for Messrs. Robinson and Co.; from Mr. John Robinson for Bonelli’s 
Hlectric Telegraph Company; from Mr. John Hall for the British 
Llectric Telegraph Company ; from Messrs. Simes, Halke, and Co. ; 
and from Mr. Nicholls on behalf of the Globe Telegraph Company. 
All the applications on behalf of those companies had one of two 
objects in view—first, leave to cross the river Tyne; and, secondly, 
to supply the commissioners with wires. The engineer reported 
that it was desirable that there should be only one crossing of the 
river, which should be near the High Level Bridge; and that the 
crossing be a cable capable of supporting any number of wires 
possibly required in the mean time; that the company to whom the 
sanction of the commissioners be given should undertake to 
provide from time to time a cable of such increased strength 
as might be required for any additional wires that it would 
be called on to bear; and that all parties whom the Com- 
missioners sanctioned to cross the river should have the 
use of this cable on such terms and in such a manner, if the 
parties disagreed, as should be determined by the commissioners. He 
recommended that the application of the Universal Private Tele- 
graph Company be acceded to on the above conditions. The com- 
missioners determined, however, to adopt a more general policy, 
and to interpose no obstacle to all the various companies crossing the 
river at such a height and in such a manner as might be satisfactory. 
Mr. Mather re-introduced the question of time-signals, and moved 
the appointment of a committee to inquire into the advantages and 
adaptability of the system to the Tyne, The request of the resolu- 
tion was complied with. The Paulet steamer, built by Messrs. C. 
Mitchell and Co., of Low Walker, for the Intercolonial Royal Mail 
Steam Shipping Company, made a satisfactory trial trip yesterday 
week. 

The steam ram Hector also made an experimental trip upon the 
Clyde yesterday week. During the forenoon she started on her first 
voyage down the Frith against a strong south-westerly breeze and 
tide, proceeding a little beyond the Cumbraes; after which she 
| answered the helm at once,and came round like a yacht. It was 
then resolved to run the Lights, from Cumbrae to Cloch, a distance 
of 13666 knots or 15-744 miles, and this was effected in 58 minutes 











30 seconds, with 201b. of steam to the square inch, about 16} miles 
av hour, or about 14 knots, the screw making 60 revolutions per 
minute. The Hector was laid down in March, 1861, and launched 
on the 26th of September last, from the buildiug-yard of Messrs. 
Napier, at Govan. Leaving off a portion of her armour plating, she 
was brought down to Greenock Harbour on the 24th of December, 
where the remainder of her machinery and boilers were set in their 
places, and shortly thereafter she was hauled out to the wharf, where 
upwards of 300 men of all grades have been busily employed at her. 
Although not possessing the magnificent proportions of the Black 
Prince, which was 420ft. long, 58ft. broad, and 41ft. deep, she is 
altogether of colossal power, conveying the impression of irresistible 
force when opposed to any antagonist on the water. Adapted for 
the special purpose of a “ram,” her symmetry is different from that 
of other vessels. Her dimensions are—length, 286ft.; breadth, 56ft. ; 
depth, 38ft.; tonnage, 4,063; and she will be propelled by engines 
of 800-horse power. The armament of the Hector will consist of 32 
guns, six of which will be 110-pounders. It is expected she will sail 
from the Clyde for Portsmouth in about a fortnight. A company 
has been formed at Port-au-Prince, in the republic of Hayti, under 
the sanction and with the approval of the Haytian Government, for 
the purpose of establishing a line of steamers for mail, passenger, 
and goods service. Mr. Lespinasse, late a member of the Haytian 
Legation in London, visited Glasgow last week, and gave orders, 
through the local consul, Mr. W. D. Roberts, to have three first- 
class iron steamers ready for service in the course of the summer. 

There is not much change in the state of trade at Sheffield. Good 
orders have, however, been received from Spain for common cutlery, 
and also for general goods. The demand from Germany for edge 
tools and other articles continues satisfactory. The Italians are 
ordering steel tools and cutlery in average quantities, but the 
Russian trade is still languid, although in some respects a little 
more is doing, orders for saws and files being somewhat on the 
increase. The steel trade is moderately brisk, in consequence of the 
demand for war purposes. For crinoline steel, however, the orders 
are still only small, and prices are low. The edge-tool trade is rather 
brisker. 
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Quebec, redpine.. 310 410 3 10410 Canada. lst quality i7 018 0 17 01810 
yellow pinesw 3 0 40 3 0 40 tnd do.. 11 012 0 12 01210 
St.John, N.B,yel 5 0 510 5 0 5 Archangel, yellow. 13 01310 13 014 0 
Quebec, oak, white 5 10 10 656 0 610 St. Peversbg. yel... 11 1'123 0 12 012310 

bire . 





9010 0 9 010 0 








~3 0 $10; $lU 40 Finland. ‘ 
Memel..0 0 U0 OUOO Memei ... - lv 015 0 lO O15 0 
elm...... 310 5 0, 310 415 | Gothenburg, yel... 10 0611 0 10 O111y 
Dantzic, oak ...... 310 610 310 6 0 white 9 0 910 r1l010 9 
fir... ) 310! 215 310 | Gefle, yellow .... 0 O1110 10 O11 O 
Memel, fir ....- 3 5) 10 4 © | Soderhamn ... .. 9101010 10 01020 
Riga ....+0s oeee 3 5 5 330 | Christiania, per C } 
Swedish ses.ese++ 215 10 215 12 tuby Sby9>21 0% 0! 22 025 @ 
Masts, Queb. rd pine 0 6 0! 060 Pc ae pe 
LpineS5 0 6 0 0 6 © | Deck plank, Dots 
hs saab 00d per 40 ft. 3 im. Ols 124 O11 4 


0 610 | Staves, per standard M | 

0 810 | Quebec,pipe .... 70 0 759 60 0 700 
| puncheon 18 0 20% 16 0 160 
018 0 | Baltic, crow 5 . , ° 
aS =i } 150 0 1600 160 01700 


Lathwood. Dantz,fm 510 6 16 

Bt. Peters.S 0 8 10 
Deals, per C., 12 ft, by 3 by 9 in, 
Quebec, wht.spruce15 10 19 10 1 
St. John,whtsprucel4 lv 16 1) 2 


SCOTCH PIG IRON REPORT. 


s. d. 
No. 1 Gartsherrie .. .. 57 8 f.0.b Glasgow. 
» 1Coltmess .. « « 57 O do. 

5 


,’ 

»» LCalder .. « « 55 6 do 
o tf @ee = we was do. 
~ 2 De. se oe of BS @ do. 
M.Nos. Do. .. « « 53 9 do, 


WARRANTS. » & 
Cash prompt .. .. 54 ” perton, 
4 No. ong { 1 mo. open co oe 6854 38 do. 
ain °° = a co oe TO Oe. 
— Sm » eo of 55 0 do 
MANUFACTURED IRON. 


Bars,Govan .. .. « «£7 5 O nett, 
» Common oe oe «« 615 O less 4percent. 
Drumpeller,Common.. .. 617 6 , 4 ,, 
Do. Best .. Tes) oe 5 


Cramond Scrap Bars delivered 
in London .. .« eo «10 5 O ,, 5 percent 
Plates and Sheets .. .. .. £95to£10 
Rails eo ce ce cf of 610 @ 
Pipes so cc cc oo of 415 0 
Chairs .e oe of of « 310 0 
Glasgow, 18th February, 1863. 
A better demand for shipping iron prevails in our mar«et, and a fair busi- 
ness is being done. The demand for No. 4 for forge purposes is stimulating 
the importation of moderate quantities from the Yorkshire di-trict, which, 
owing to the higher prices here allows competition in our market. 
Exports last week were 10,584 tons against 7,961 tons in the corresponding 
week of last year. Suaw THoM8on AND MOORE. 





Navat Force.—The number of 76,000 men to be voted for the 
navy is made up thus:—5,784 officers, subordinate officers, and 
warrant officers, 33,216 petty officers and seamen, 9,000 boys, 9,000 
Coastguard, 1,000 officers and men employed in the Coastguard civil 
service, and 18,000 marines. The estimates propose £40,000 for 
Royal Naval Coast Volunteers and for victualling and clothing 
them when afloat, provision being made for 8,000 in mumber. The 
sum to be voted for the Royal Naval Reserve is £193,060; pro- 
vision is made for 16,000 men. The ships in commission on the Ist 
of December were as follows :—Line-of-battle ships, 13; iron-cased 
ships, 4; frigates and corvettes, 46; sloops, small vessels, and gun- 
boats, 92—making in all 155 sea-going steam-vessels, being five 
less than on the Ist of December, 1861. The guard ships, stationary 
ships, surveying, troop, and store ships, and tenders, brought the 
total fleet and Coastguard up to 90 sailing and 237 steam-vessels on 
the 1st of December last, a number 10 less than on the Ist of 
December, 1861. 

New Merats.—The investigation of the properties of rubidium, 
cxsium, and thallium is being actively continued by the most dis- 
tinguished chemists of Europe. ‘lhe two former metals had hitherto 
been only examined under the form of amalgams, the rapidity with 
which they absorb oxygen from the air having been found an insur- 
mountable obstacle to their permanence in the metallic state; but 
M. Bunsen has at length succeeded in obtaining rubidium under 
naphtha. Ina paper addressed to the Academy of Sciences he thus 
describes his method:—-The residues of lepidolith derived from 
Dr. Sturve’s lithine manufactory at Leipzic, yielded a mixture of the 
carbonates of cesium and rubidium. These carbonates being trans- 
formed into tartrates, the mixture was put into water, where the 
tartrate of casium was speedily dissolved, while that of rubidium (a 
bi-tartrate) remained undissolved, or nearly so. As sodium and potas- 
sium may both bereduced by charcoal under the form of lamp-black, M. 
Bunsen made a mixture of about 90 parts of bitrate of rubidium, eight 
parts of neutral tartrate of lime, and two parts of lamp-black. This 
mixture being exposed to the heat of a potassium furnace, the metal 
went over by distillation into a receiver containing naphtha; 75 
grammes of bi-tartrate yielding five grammes of rubidium. This 
metal is found to melt at 384 deg. centigrade ; its density is 1°516; 
it burns and spins round like potassium when thrown into water. 
M. Bunsen appears confident that he will soon be able to reduce 
cesium by a similar method. Thallium, as our readers know, has 
been found in abundance in M. Kuhlmann’s sulphuric acid works. 
From a paper he has addressed to the Academy of Sciences, it 
appears that M. Beettiger, a distinguished chemist of Frankfort, has 
endeavoured in vain to discover thallium in the deposits of the 
sulphuric acid works of Zwickau and Aussig. M. Kuhlmann ex- 
plains this failure by stating that, in order to get his sulphuric acid 
from pyrites, without any admixture of arsenious acid, he causes it to 
pass previously through a preliminary chamber, where arsenious 
acid, selenium, and thallium are deposited by cooling ; the sulphuric 
acid, thus purified, subsequently passing into the other chambers. 
This arrangement does not exist at Aussig and Zwickau, and hence 
the absence of thallium.—Galignani. 
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SELBY’S VALVES OF COMPOUND ENGINES. 
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Tuis invention, by Fraser Selby, of 6, Cannon-street, West, is , 
principally intended for application to compound engines having | 
the cranks placed at right angles, but, if preferred, can be applied 
where cranks are placed in other positions. 

Where the cranks are placed at right angles it necessarily follows, 
that when the piston of the high-pressure cylinder is at half stroke 
that of the low-pressure is at the end of its stroke, and consequently 
ready totake steam. The engravings show the pistons in these 
relative positions, and also that the valves are so arranged as to cut 
off the steam from the high-pressure cylinder at half stroke, and 
then immediately expand into the other cylinder where it is re- 
quired, at the same time it also expands in the remaining half of 
the high-pressure cylinder. 

When, however, the piston of the high-pressure cylinder has 
completed its stroke, that of the low-pressure is at half stroke, so 
that the piston of the high-pressure cylinder sustains back-pressure 
for half its return stroke ; ridelicit, until the expanding steam has 
caused the low-pressure piston to complete its stroke, when both 
cylinders will be opened to the condenser, the steam by this time 
having expanded to the lowest useful pressure. 

Thus the pistou of the high-pressure cylinder sustains back- 
pressure for only half the return stroke, instead of during the whole 
stroke, as usual in compound engines. 

The relative diameters of the cylinders may be decided according | 
to the pressure of the steam employed, and the point at which it is 
cut off; the difference being such that when back pressure com- 
mences the steam may have already expanded to such an extent that 
the mean back-pressure, which is sustained during the first balf of 
the return stroke, may be fully compensated for during the remain- 
ing half stroke by the effect of the mean vacuum. 

But if it is preferred to avoid back-pressure on the high-pressure 
piston entirely, this may readily be done by slightly altering the 
valves, giving them lap, &c., where required, and resetting them, so 
that the high-pressure cylinder may be opened to the condenser for 
the whole instead of for only part of the return stroke. This can 
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be done, because the low pressure cylinder at that moment would 
already be half full of steam, which would be confined in the 
cylinder by the valve, and would expand therein, causing the piston 
to complete its stroke. 

The advantage of entirely avoiding back-pressure, and substi- 
tuting the effect of the mean vacuum for the whole stroke, must be 
weighed against the Joss of the steam in the small high-pressure 
cylinder, which would not be great, inasmuch as that this steam 
would have expanded to a very low pressure (viz., below the atmos- 
phere), before the commencement of the return stroke, and release 
of the steam as already explained. ; 

Figs. 1 and 2 show an arrangement consisting of two slide 
valves, one working on the back of the other, both being in the 
same steam chest. 

Fig. 1 is a longitudinal section through the centre of the valves 
and high-pressure cylinder. 

Fig. 2 is a transverse section through the valves and high-pres- 
sure cylinder, and also through the low-pressure cylinder, at the 
point where the steam port enters the end of the cylinder. 


On the cylinder valve facing there are five ports, two of which, | 
ec and c! lead to the high-pressure cylinder H, one to each end, and | 


two, k and &, to the low-pressure cylinder, one to each end. The 
fifth port m is the eduction port. 

The slide valve A which works over these five ports is constructed 
with two arches d and d', and from each of these arches is one 
port e and e! passing through to the back of the valve ; between these 
ports e and ¢! there is another port /, which passes completely 
through the valve A, and communicates with the eduction port m. 

Thus the back of the valve A presents three ports, and on the 
back of this valve over the three ports the other valve B is worked, 
and is similar to an ordinary valve. 

The action of these valves is as follows:—The steam, being cut 
off at half stroke of the high-pressure cylinder, it will be seen that, 
at the next movement of the valves in the directions of the arrows on 
the valve rods, that the steam will expand in both cylinders simul- 
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| taneously, passing from the high-pressure through the port c, under 
the arch of the valve A, thence through the port & into the low- 
pressure cylinder. And the exhaust steam from each cylinder will 
pass through their respective ports c! and k', through the port e', 
under the arch of the valve , thence into the condenser through 
the eduction ports fand m. 

Another arrangement of valves is shown by Fig. 3, which con- 
sists in having three valves in three separate valve or steam chests, 
one in each chest. 

The first valve regulates the admission and exit of the steam to 
and from the high-pressure cylinder. The other two regulate the 
admission and exit of the steam to and from the low-pressure cy- 
linder, and also the exit of the exhaust steam from the high-pressure 
cylinder. Fig. 3 is a longitudinal section through the valves and high- 
| pressure cylinder, a@ is the steam chest in which the valve 6 is 
worked; j'and f are the other two steam chests in which are the 
valves g and g'; cand c! are the ports leading to either end of the 
high pressure, & and 4! are the ports leading to either end of the 
low-pressure cylinder, m is the eduction port. 

The action of these valves is as follows:—The steam, being cut 
off at half stroke of the high-pressure cylinder, will, at the next 
movement of the valves in the direction of the arrows, expandin both 
cylinders simultaneously, expanding from the high-pressure cylinder 
| through the port ¢ and under the arch d of the valve d into the 

chest f; thence through the port & into the low-pressure cylinder, 
and, at the same time, the exhaust steam will pass from each 
cylinder through their respective ports, viz., that in the high- 
pressure cylinder will pass through the port c! under the arch d' of 





That from the low-pressure cylinder passes through the port %', 
under the arch of the valve g', thence in the eduction port m. 

The cylinders may be placed in any position, whether side by 
side, one inside the other, or in any other position desired ; and the 
valves may be either single or double ported, and either flat, as here 
shown, or arranged as piston valves if preferred. 


| 
| 
the valve b into the chest /!, thence through the eduction port m. 








PLATT AND SCHIELE’S COMPOUND HIGH PRESSURE FANS. 
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Tue illustration shows’a sectional elevation of the compound fans, | 
as manufactured by the North Moor Foundry Company, Oldham 
by means of which double the pressure of blast hitherto obtainable 
is produced, while only running at the same speed as an ordinary 
fan, say 900 revolutions per minute for a 50-in. fan. 

These fans differ from an ordinary fan in having two discs on one 
and the same spindle, and their action is as follows:—The first disc 
takes the air at atmospheric pressure, condenses it, and delivers it 
to the chamber between the first and second discs, at a pressure of 
fay six ounces. The second disc then takes this air (already com- 
pressed to six ounces) and condenses it six ounces more, delivering 
it at a pressure of twelve ounces per square inch. These resultsare 
obtained while only running at the same speed asa single fan for 
six ounces pressure. 5 

Amongst the advantages of high-pressure blast” for cupolas, 
&c., are:—1. Great saving in fuel, the quantity required a 
diminished in proportion as the pressure of blast increases. 2. The 
time required for melting is considerably reduced. 3. The iron is 
melted more thoroughly. This is so well known that the highest 

ressure that can be obtained is universally adopted. This pressure 
as hitherto been limited to six, or, at the utmost, seven ounces per | 
Square inch, on account of the excessive heat required wearing the 








fans out so quickly. By these “compound fans,” however, this 
difficulty is entirely removed, anda fan of the kind shown will pro- 
duce 7b. pressure at a slow speed, without the least difficulty.’ 

By applying a system of such fans, any higher pressure may be 
obtained for smelting iron ore, and other metallurgical operations. 


SHIP STEERING TELEGRAPH. 

Tue illustration represents Gilmore and Preece’s ship steering 
apparatus. It is the invention of Mr. Gilmore, who has practically 
used it in. the Australian colonies for five years on board the steamer 
Wonga Wonga. It is now fitted on board H.M.S. Resistance, The 
dial is suspended in front of the man at the wheel, and is actuated 
by an apparatus on the bridge, which is simply a counterpart of the 
wheel, only on a smaller scale. A positive current deflects the 
needle to “starboard,” a negative current to “port.” The normal 
position is at “steady.” Every current sounds a gong, so that 
attention is attracted by sounds, while directions are given by sight. 
Every signal is acknowledged by another gong on the bridge. 

Presuming the ship be steering a steady course, and the officer in 
charge requires her “ ported,” he has simply to go to the wheel on 





| their works. 


the bridge, move it as though he were steering the ship, which 
deflects the index to the proper side, while it, at the same time, 
sounds the gong. ‘The man at the wheel acknowledges this signal, 
and alters his wheel accordingly. When the ship’s course has been 





sufficiently alicred, the'index%is brought up to “steady,” and the gong 


again sounded, 
This is a very simple and efficient telegraph for ships’ purposes, 


; and has been received with considerable fayour by naval and mer- 


cantile authorities. 





Buenos Ayrean Ramways.—The shareholders of the Western 
Railway have disposed of the shares to the Government, whose 
roperty the line now is. The Government intend continuing the 
fine and working it as a model or acheck on the other railways. 
At present the working expenses are from 65 to 70 per cent. of the 
gross receipts. The San Fernando Railway, now open to Belgrano, 
has given a good return—£500 per mile per month excess of receipts 
of maintenance. The Southern Railway have not yet commenced 
Mr. Wheelwright had arrived from England, and it 
was hoped he would obtain every privilege he asks for, in order 
that a beginning may be made on the Kosario and Cordova Railway, 
which, from the fact of its being ultimately certain to be carried 
across to the Pacific, is regarded as one of the most important, while 
at the same time it is the easiest line in all South America. 


Foreign anv Corontan Jorrines.—A transport vessel on a new 
plan has just been completed at Cherbourg. ‘Thirty-six others are 
nearly finished on the same plan, and they are to be increased to 
fifty. Each vessel is capable of accommodating 1,000 men, so that 
in case of necessity the flotilla at Cherbourg might transport an 
army of 50,000 men.—The traffic return of the Great Western 
Railway of Canada for the week ending the 6th instant is one of the 
best lately issued, for it shows an increase in the receipts, over those 
of the corresponding week of last year, of £4,569, and of £13 4s. 11d. 
per mile in the mileage.—A project is before the Italian Government 
for constructing a tramway over the Mont Cenis, laying the rails on 
the carriage-road yey | in existence, and overcoming the resistance 
of the steep ascent by the means of powerful steam engines of new 
contrivance. By this means it is expected the distance between 
St. Michel and Susa would be travelled over in 4 hours 30 min. by 


the same train, which might thus be made to continue the journey 
all the way from Paris to Ancona, and (as the road would be partly 
roofed in), in sheer defiance of heavy snows, avalanches, and all 
wintry inclemencies, 
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INSTITUTION OF CIVIL ENGINEERS. 
February 24, 1863. 
Joun Hawksuaw, Esq., President, in the chair. | 

Tue first paper read was on “ American Timber Bridges,” by 
Mr. J. R. Mosse, M. Inst. C.E. 

It was stated that the early common road bridges, for spans of 
100ft. and upwards, were generally built on the lattice plan. The 
sides and the top and bottom chords were formed of planks, usually | 
12in. wide by 3in. thick, fastened together by oak treenails 2in. in | 
diameter. For road traffic, with moderate spans, this kind of bridge 
answered tolerably well; and several of the early railway bridges | 
were constructed in a similar way. But this structure, having been 
found insufficient for heavy trains, had long since been abandoned ; 
though it was sometimes, but erroneously, thought in England to | 
be the general style of American bridges. 

The next design noticed was the Howe bridge, a detailed descrip- | 
tion being given of one on this principle on the Danville Railway, | 
over the James River at Richmond, Virginia. This bridge consisted | 
of eleven openings, each 121ft. span, the total length being about 
1,500ft., with a width of 18ft. For each span there were two trusses | 
the greatest depth of which was 20ft. Each truss was divided into 
several panels 11ft. wide, and the bottom chords were so arranged 
that there should be only one joint in the chord pieces in each 
panel. The sectional area of the upper chords was 396 square 
Inches, and of the bottom chords 528 square inches; the greater 
area of the latter being on account of the numerous joints. There 
were four main braces at the ends of each truss, and by means of 
three vertical iron tie rods in each panel, any required camber could 
be easily given. Counter braces were also introduced, by which, 
when keyed up, the bridge could be so stiffened that a passing load 
was said to produce no additional strain. These bridges were 
always built of the best white pine; and the ordinary price for a 
single line, including erection, was from £4-to £5 per lineal foot. 
The usual quantity of timber employed was about 30 cubie feet per 
lineal foot, and the weight, including iron work, a little more than 
half a ton per lineal foot. Assuming a load of 3,000 1Ib., including 
its own weight, to be uniformly distributed over the bridge alluded 
to, the strains would be, by the ordinary calculation :— 

On the upper chords, compression, 729 lb. per square inch. 


“a bottom chords, tension, 547 ” 
a end braces, compression, 735 ” 
‘ end tie-rods, tension, 15,125 ” 


The ordinary dimensious of a bridge on this principle, having a 
span of 150ft., as built on the Portland Railway, were then given ; 
from which it appeared that the lower chord pieces of the two 
trusses had together a sectional area of 676 square inches, and of 
the upper chord pieces of 520 square inches. Assuming the same 
weight of 3,000 Ib. per lineal foot to be equally distributed over this 
structure, the strain would be :— 

On the upper chords, compression, 901 1b. per square inch, 
bottom chords, tension, 694 ” 
end main braces,compression, 750 ” 

a end tie rods, tension, 18,750 * 
These strains were greater than in the first example, and the com- 
pression of 901 Ib. per square inch on the upper chords was the limit 
of safety ; but it was not probable that the bridge would ever be 
loaded to the amount assumed. 

Owing to the increased weight of the trains, and the greater span 
of railway bridges, it was afterwards found necessary to strengthen 
this form of bridge, by the addition of arches on the sides of the 
trusses. This “Improved Howe Truss,” as it was usually called, 
came into general use. A bridge on this plan was described, which 
was built for a double line on the Philadelphia and Reading Railway, 
where it was subject to the heaviest traflic in America, the coal con- 
veyed over it alone exceeding 5,000 tons daily, besides the ordinary 
passenger and goods trains. This bridge had a clear span of 160ft. 
‘here were three trusses, each 23ft. deep, and six arches. The 
sectional area of the three upper chords was 1,215 square inches, of 
the bottom chords 1,620 square inches, and of the six arches 1,530 
square inches. The arches were formed of the best pine, in pieces 
about 24ft. long by 4}in. wide and ldin. deep. ‘Timber arches had 
not unfrequently been built of pieces 6in. square; but very rarely of 
laminated plank, in the manner formerly practised in England. 
Supposing a load of three tous per lineal foot, including the weight 
of the structure itself, to be equally distributed over this bridge, and 
to be borne both by the upper chords and the arches, then the 
compressive strain per square inch would be 292 1b. op the former 
and 237 lb. on the latter; while if sustained by the arches alone, the 
pressure would only amount to 468 lb. per square inch. As Ameri- 
can engineers usually considered 900 1b. per square inch as the safe 
limit of compression on timber framing, the strength of this bridge 
appeared, by calculation, to be greatly in excess of what might be 
deemed necessary. 

The approximate quantities of materials in this bridge, exclusive 
of the roof, were per lineal foot, 58 cubic feet of timber, 270 lb. of 
wrought iron, and 761b of cast iron; and the cost of the superstruc- 
ture amounted to £10 3s, per lineal foot. 

These bridges were usually built with a camber of about 1ft.; 
but owing to decay at the joints, and the unseasoned state of 
the timber when framed, they soon deflected, and did not last in 
good condition longer than from twelve to fifteen years. When, 
however, they were roofed in and boarded at the sides, and were 
properly cared for, their duration might be taken at twenty-five 
years. 

Some American engineers did not approve of the arch in combi- 
pation with the truss, believing that a structure composed of two 
systems, neither of which was strong enough by itself, was wrong 


” 





in principle, and that it was almost impossible so to proportion the 
strains as to make each system bearits due share. These engineers 
thought it better either to add to the truss the material used in the | 
arch or to depend entirely upon the arch, and to have a light truss 
merefy to stiffen the roadway. 

Timber-bridge building had become a special branch of engineer- 
ing in America, and one firm alone—that of Mr. D. C. M’Callum— 
had constructed 15 miles in length of bridges upon different rail- 





ways, in spans varying from 30ft. to 260ft. These bridges were 
built on what was termed the “ Inflexible Arched Truss” principle ; 
and a description was given of a bridge, for a single line of railway, 
200ft. span, of which several had been erected in the stetes of New 
York, Ohio, and Mississippi. The principle dimensions were, total 
length, 2L0ft.; span, 200ft.; depth of truss in the centre, 26ft., and at the 
ends 21ft. The arched tops of the two trusses had together asectional 
area of 814 square inches, and the two bottom chords of 458 square 
inches. ‘There were four main braces, which projected $2ft. from 
the piers, having a sectional area of 704 square inches on each side. 
The posts, of which there was a double row, inserted between the | 
chords, varied from 9in. by 13in. at the abutments to Qin. by 6in. 
at the centre; the counter braces being 9in. by Gin. throughout. 
Special attention was directed to the manner in which the bottom 
chords were scarfed, by long splicing pieces and combination 
keys, so as to prevent them, as much as possible, from stretch- 
ing. ‘The spur arch braces also transferred the load directly on to 
the abutments, by which the span was directly reduced to 136ft., so 
far as the strain on the truss was concerned. his bridge eontained 
7,360 cubic feet of timber, 6,958 lb. of wrought iron, aud 5,977 Ib. 
of cast iron. Its total cost was £5 4s. per lineal foot; the 
rough timber being delivered on the site of the works at one 
shilling per cubic foot. The total weight, including the per- 
manent way, was 109 tons, and with an additional load of 205 
tons, equally distributed, the pressure on the arched top would be 
862 lb., and the tension on the bottom chords would be 1,500 1b. per 
square inch. With an actual load of nearly one ton per lineal foot, 
this bridge deflected nearly three-quarters of an wd previous to 
the adjustment of the counter braces ; these were then screwed up, 
and the load was removed, when the permanent deflection was 
found to be nearly five-eighths of an inch. 

Several railway swing bridges, of 120ft. span, had been con- 
structed of timber by Mr. M‘Callum, and the principal dimensions, 





as well as detailed drawings, of one on a similar + easy proposed to 
be erected over the Mississippi River, at Clinton, lowa, were given. 
A M‘Callum common road bridge, of 150ft. span, was then described ; 
and it was stated that the quantity of timber in such a bridge, 29ft- 
in width, did not exceed 23 cubic feet per lineal foot, its entire cost 
amounting only to £3 2s. 6d. per lineal foot, the rough timber 
delivered on the ground being estimated at 9d. per cubic foot. 

As an illustration of the adaptation of the Howe ‘Truss for large 
roofs, a description was given of that erected at the Dunkirk station 
of the New York and Erie Railway, the span of which was 80ft. 
This roof was chiefly remarkable for the lightness of the scantlings, 
only two pieces of timber being as large as 6in. by 7in., and most of 
them were about din. by 7in. A principal of this roof contained 
280 cubic feet, and would cost, at the ordinary price for timber 
framing, including erection, about £56. 

In conclusion, the author expressed the hope that these specimens 
of timber work, the result of many years’ experience, and the adap- 
tation of the only available resources of a new and comparatively 
poor country, would be found interesting; as, whatever their merits 
or faults, the bridges had undoubtedly produced good practical 
results, and would bear investigation. 





The second paper read was, “ On the Reconstruction of the Dint- 
ing and the Mottram Viaducts,” by Mr. W. Fairbairn, F.R.S., 
M. Inst. C.E. 

After alluding to the many advantages resulting from the 
application of a tenacious but flexible material, like wrought iron, 
either in the tubular girder, or other forms in which it was now 


| employed, as being probably the most suitable for bridges and 


viaducts of great width and span, where strength and durability 
were required, the author remarked that at the present time there 
did not appear to exist any inducement, on the score of economy, 
for the introduction of a perishable material, such as timber, into 
structures intended to be of a permanent character. He then briefly 
described the original condition of the Dinting and the Mottram 
Viaducts, on the Sheffield and Manchester Railway, which were 
erected in the year 1843-44, under the direction of the late Mr. 
Joseph Locke. “The former consisted of five arches of 125ft. span, 
and the latter of one arch of 150ft. and of two of 125ft. span, 
constructed of timber ribs on the laminating principle. As was 
generally the case with similar structures, within ten, or twelve 
years after their erection, the timber was so much decayed as to en- 
danger their security, and to render considerable repairs indispens- 
able. It was then contemplated to substitute iron work, but this 
step was not finally determined upon until the year 1858, when the 
viaducts were again in such a state as toalarmthe passengers. It was 
stated that the restored portions for each viaduct consisted of two longi- 
tudinal and continuous tubular iron girders, fixed to the middle piers, 
and free to expand and contract in the direction of the abutments. ‘To 
the top of these girders iron cross-beams were rivetted, on which 
were laid the longitudinal sleepers for supporting the rails. 
There was nothing uew in the construction of the girders. 
They were one-thirteenth of the span in depth, and the areas 
of the top and bottom flanges were in the proportion of 7 to 6, 
the breaking weight, equally distributed, amounting to 12°58 
tous per lineal foot. ‘I'he chief novelty was in the mode of erection, 
and in the method of substituting iron for wood; the directors 
of the railway company have insisted on the condition 
that the traffic should not be interrupted during the progress of 
the works. Several plans were proposed, but that which was 
ultimated adopted was to construct the girders on the old existing 
platforms, to cut down the piers and abutments, and then, by a 
simple mechanical apparatus, first to suspend and afterwards to 
lower the girders into their places. A strong wooden frame, about 
16ft. high, was erected on the pier at each end of the girder, and 
on the top of this was inserted a cast iron plate, with a hole in the 
centre, through which a square-threaded screw, 44in. in diameter, 
wus passed. Centred on this screw, and resting on the cast 
iron plate, was a bevel wheel, which received motion from a 
pinion, in connection with spur gearing, worked by crank handles 
in the ordinary manner. On the lower end of the large screw was 
forged an eye, to receive a cross-bar, having links at each ex- 
tremity, which hooked under the angle irons at the sides of the 
girder. With six men at the handles, each girder was raised and 
lowered into its place in one hour. When one line of girders was 
thus completed—the whole of the traffic having in the meanwhile 
been carried by a single road—a temporary way was laid upon this 
line of girders, and the traffic was transferred to it. The girders on 
the other side of the viaduct were next constructed, and when 
they were finished, the iron cross-beams were rivetted to these 
girders, and the permanent way for this line was made good. The 
trains were again passed on to this road, the permanent way on the 
other side was laid, the timber arches and the framing were removed, 
and the viaduct was complete. 





Armour PLates.—While upon armour plates let me pay honour 
where honour is due. We can get good plates both hammered and 
rolled, but we find that the rolled are more uniform, and Mr. Brown, 
a gentleman distinguished by great zeal, and conducting important 
works at Sheffield, has been most successful in producing plates. I 
may likewise mention Mr. Reed (we believe) as being very success- 
ful in plates. I am likewise bound to give the Thames Iron Com- 
pany credit for hammered plates ; but lately, from the cause I have 
mentioned, the hammered plates have been considered less success- 
ful. Another point is in the annealing or gradually cooling process. 
We tried annealing, and in some cases were successful and in 
others we failed. We actually took the same plate and annealed 
one-half, leaving the other half unannealed, but the effect in respect 
to both was very much the same, so completely are we in a state of 
uncertainty as to the result of different processes. Weare, however, 
in good hopes that we are beginning to know what we are now 
about, and that we shall succeed in having aregular supply of plates 
—Lord Clarence Paget's Speech on the Navy Estimates. 

Tue Exursrtion Buitpine —-During the past week this building has 
been thrown open as a promenade between the hours of ten and five 
to all visitors leaving their cards at the doors, and many thousands 


| have availed themselves of the privilege during the afternoons, so 
| as to restore to the nave something of its old aspect of a promenade, 


It is intended, we believe, to leave it thus open to the use of the 
public for the next fortnight or three weeks. The whole of the 
interior has been cleared, even to the last remnant of therubbish that 
covered the floor and galleries after the hurried flight of the exhibi- 
tors. It has been swept and washed from end to end, and nota 
partition or obstacle of any kind now remains to break the wide 
expanse of view on every side. The floors, so ruthlessly pulled 
about, have been carefully replaced, new planks laid where the old 
were worn, barriers and railings withdrawn, and the whole in- 
terior made neat and orderly, even to the windows of the nave being 
cleaned of the whitewash with which they were dimmed in summer 
and now suffered to let in a stream of light which shows the centre 
of the vast hall in all its magnitude to the utmost perfection. The 
Swedish wrestlers have been placed in the centre of the South 
Court, and four of Elkington’s Magna Charta figures on the pedestals 
flanking the steps that lead down from the raised dais at either end; 
but these, with the long rows of seats down the nave, are the only 
things remaining, and they seem rather as foils than otherwise to 
set off the immensity of the rest of the unoccupied space. In the 
centre of the nave are placed the drawings of Captain Fowke and 
Mr. Johnston, showing different plans by which the whole of the 
exterior may be completed. Captain Fowke’s design is, we venture 
to think, far too costly to be attempted. On the other hand, accord- 
ing to Mr. Johnston's plan, the whole of the present raw and 
exceedingly plain exterior can be converted into a really noble 
structure at a cost of pot more than £50,000. These drawings are 
worth inspection, if only as illustrating the ease with which the 
employment of a little architectural skill at the time the plans were 
first considered could have completely rap the exterior of a very 
ugly building into an edifice equal to any of the kind in Europe. 





ROYAL GEOGRAPHICAL SOCIETY. 


A meeTING of this society was held on Monday evening, Sir R. I. 
Murchison, K.C.B., President, in the chair. 

The first paper read was “On Rupert Land, the Colony, and its 
Limits ;” by Capt. Millington H. Synge, R.E., F.R.G.S. Captain 
Synge described the first boundaries of Rupert Land, and the nature 
of the charter granted to the “Company of Adventurers trading to 
Hudson Bay,” from which it would appear that Rupert Land was 
merely given in trust for the purpose of prosecuting the discovery 
of a new passage to the South Sea. He also endeavouredjto show, 
from geographical description and from history, that it does not 
include the territories of the Red River and the Saskatchewan, a 
question of importance now that the communication between 
British Columbia and Canada being about to be opened up, the 
transition of the country from a hunting ground to a colony will, as 
a matter of course, follow. 

Dr. Travers Twiss, F.R.G.S., said if the Hudson Bay Company 
had power under their charter to throw impediments in the way of 
a passage across their territory there was a higher power iv this 
country which would remove them, and therefore he saw no reason 
for despair as to the accomplishment of the object in view. In dis- 
cussing the legal effect of the charter, Dr. Twiss remarked upon the 
difficulties which frequently arose in reference to questions of 
boundary, owing to the practice of diplomatists to select a river as 
the boundary line, which when traced to its source caused the great- 
est confusion. This very difficulty arose between ourselves and the 
United States in settling the Oregon boundary in 1846. The grant 
to the Hudson Bay Company contained the words “land upon the 
rivers,” and such a phrase, either in a treaty or a grant, was always 
assumed to mean all the land up to the head waters of the river. The 
grant was limited if it turned out to conflict with prior possession 
by other countries. Dr. Twiss then briefly reviewed the provisions 
of the treaties of Ryswick and Utrecht, under which the French 
ceded to us their possessions in North America; and he pointed out 
on a map the boundary lines that were then agreed upon between the 
two countries. He submitted that these treaties threw light upon the 
meaning of the charter, which granted to the Hudson Bay Company 
the land on all the rivers flowing into Hudson Bay and Hudson 
Straits. Finally he spoke in commendation of the policy pursued 
by the Hudson Bay Company, so far as regards their trading relations 
with the Indians, and remarked upon the great prospective import- 
ance of the territory held by them. 

Dr. Norton Shaw then read the second paper, “On the discharge 
of water from the interior of Greenland, through springs underneath 
the ice,” by Dr. H. Rink, of Greenland. The whole of Greenland 
may be calculated to be more thau 300,000 square miles, and is pro- 
bably divided by a mountain range running from north to south. 
There being also reason to believe that this water parting lies nearer 
to the east than west side, Dr. Rink assumes that 200,000 out of 
300,000 square miles discharge their waters into Davis's Straits and 
Batlin’s Bay. Every glacier being a mountain river, the upper part 
turned into ice, still continues to move, but this change does not 
affect all the water contained in the original river, some parts of it 
continuing to flow in a liquid state either on the top of the glacier, 
or underneath it. Wherever the inland ice reaches the sea, having 
a perceptible motion out into it, there is always observed a motion 
in the water in front of the outer edge of the solid ice, like that of 
large springs issuing from the bottom. The water looks as if it 
were boiling, and myriads of sea birds are continually seen to hover 
about, diving after food in the brackish water. But the most re- 
markable thing is, that the lake lying close up to the ice at some 
distance from the sea presents phenomena similar to those in the sea 
in front of the ice. Dr. Rink thinks that much valuable informa- 
tion would result from a careful inspection of these and similar 
phenomena. 

The President said Dr. Rink had brought forward the most 
convincing proofs of what had been established by the labours 
of Agassiz, Forbes, Charpenter, &c., that glaciers were simply 
frozen rivers. ‘hese investigations were also important as throwing 
light upon the former condition of the northern parts of Scotland, 
which at one time resembled the present condition of Greenland. 

Professor Ramsay and Dr. Robert Chambers also offered observa- 
tions upon the glacier theory, aud after some remarks from Dr. Rae 
and Colonel Shaffner, the meeting adjourned to Monday, the 9th of 
March, when papers on the recent explorations of Stuart, Lands- 
borough, M’Kinlay, &c., in Australia, will be read. 

Several beautiful diagrams illustrative of the formation of ice in 
Greenland were exhibited. 





Tue Great Easrern.—The great ship has been floated on te the 
beach and left there on blocks, which had been laid down for her 
reception at New Ferry, on the Cheshire side of the Mersey. The 
object of beaching the vast ship is to have her bottom thoroughly 
examined, and if necessarily repaired, before she star’s on her next 
trip to New York. It is expected that she will be again floated off 
at the next spring tides, which take place in the course of next 
month. 

A Visit to tHE Moniror No. 2.—The captain introduced us to one 
of her officers—a lieutenant, 1 belieye—by whom were led below. 
The scuttle (I can think of no other name for it) by which we 
descended was aft the tower. We found ourselves in a spacious 
hold, lighted, as far as I can remember, by the openings in the deck. 
Where the light would come from in action, when the holes would 
be shut in case she should be boarded, or when she was out at sea, 
with the waves pouring over her decks, did not occur to me, but 
probably from gas, which could easily be made on board. (A similar 
difficulty about air should have made me inquisitive, but did not.) 
We saw but few of her hands, of whom there were eighty, all told. 
The engine lying forward of where we were, we groped our way 
toward it, through a dark, narrow passage—a blind alley, as it were 
—on the starbuard side, descending two short flights of stairs 
with commendable caution. Not feeling any particular curiosity 
regarding the machinery—to which, however, we paid a few 
polite attentions—we were shown into the tower, which fairly 
astounded us, its strength was so stupendous and so apparent. We 
felt at once that nothing yet invented in the shape of a projectile 
could harm its inmates. The heaviest shot would glance away from 
it as idly as a hailstone. How grandly the two great guns looked, 
lying side by side—incarnations of sleeping power! They reminded 
him, the poet said, of a line in Keats—something about dolphins 
“bobbing their noses through the brine,” though the dolphius, in 
this instance, were whales. ‘heir long black, dreadful bodies, taper- 
ing toward the muzzles and swelling toward the ends which faced 
us—they did look “ very like whales.” “ What is their bore, lieu- 
tenant?” “Eleven, and fifteen inches.” And he pointed to their 
shot, which we had not noticed, lying dn a sort of railway which 
ran around the bottom of the wall, grim as the devil’s own tenpins! 
“ And how thick did you say the walls were?” “Ten inches.” He 
led us to one of the two upright portholes, and showed us the ten 
layers of solid inch plate through which each had been cut. “Do 
you revolve the tower after firing, lieutenant?” ‘No; we close 
the port-holes with these,” moving a pair of thick iron shutters, or 
bars rather, for which the poet could find no comparison except the 
uplifted arms of a Vulcanic pugilist. ‘Would you like to see the 
pilot-house?” Ofcourse we would: so in we went, one by one, climb- 
ing a spiral iron staircase through the grated roof of the tower. The 
pilot-house was strong, but somehow we did not like the look of it, 
so we descended in silence. Looking about us for the last time 
before leaving, we saw several slits in the wall of the tower. These, 
the lieutenant told us, were the look-outs of the captain or whoever 
was in charge, through which he scanned the horizon; a bell 
directed the movements of the machinery, and indicated to the pilot 
the course he was to take, operating through a dial which would be 
before him as he stood at the wheel. “ If this were the first Monitor, 
gentlemen, I could show you where every shot struck her. They 
are all numbered.” The first Monitor! Little did we think that 
at that very time she was struggling in the waves off Hatteras, soon 
to be engulfed, leaving behind her @ name unparalleled in the annals 
of naval warfare—but, alas! only a name!—New York World. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 23, 1863. 
Sir Henry Howianp, Bart., M.D., D.C.L., F.R.S., Vice-President, in 
the Chair. 
ON RADIATION THROUGH THE EARTH’S ATMOSPHERE. 
By Joun Tynxvat1, Esq., F.R.S., Professor of Natural 
Philosophy, Roya! Institution. 


Nosopy ever obtained the idea of a line from Euclid’s definition 
that it is length without breadth. The idea is obtained from a real 
physical line drawn by a pen or pencil, and therefore possessing 
width; the idea being afterwards brought, by a process of abstrac- 
tion, more nearly into accordance with the conditions of the definition. 
So, also,with regard to physical phenomena; we must help ourselves 
to a conception of the invisible by means of proper images derived 
from the visible, afterwards purifying our conceptions to the 
needful extent. Definiteness of conceptions, even though at some 
expense to delicacy, is of the greatest utility in dealing with physical 
phenomena. Indeed it may be questioned whether a mind trained 
in physical research can at all enjoy peace, without having made 
clear to itself some possible way of conceiving of those operations 
which lie beyond the boundaries of sense, and in which sensible 
phenomena originate. 

When we speak of radiation through the atmosphere we ought to 
be able to affix definite physical ideas both to the term atmosphere 
and the term radiation. It is well known that our atmosphere is 
mainly composed of the two elements oxygen and nitrogen. 
These elementary atoms may be figured as small spheres scattered 
thickly in the space which immediately surrounds the earth. They 
constitute about 99} per cent. of the atmosphere. Mixed with these 
atoms we have others of a totally different character; we have 
the molecules, or atomic groups, of carbonic acid, of ammonia 
and of aqueous vapour. In these substances diverse atoms have 
coalesced to form little systems of atoms. The molecule of aqueous 
vapour, for example, consists of two atoms of hydrogen united to one 
of oxygen; and they mingle as little triads among the monads of 
oxygen and nitrogen, which constitute the great mass of the atmo- 
sphere. 

’ These atoms and molecules are separate, but in what sense ? They 
are separate from each other in the sense in which the individual 
fishes of a shoal are separate. The shoal of fish is embraced by a 
common medium, which connects the different members of the shoal, 
and renders intercommunication between them possible. A medium 
also embraces our atoms; within our atmosphere exists a second and 
a finer atmosphere, in which the atoms of oxygen and nitrogen hang 
like suspended grains. ‘This finer atmosphere unites not only atom 
with atom, but star with star; and the light of all suns and of all 
stars is, in reality, a kind of music propagated through this inter- 
stellar air. This image must be clearly seized, and then we have to 
advance a step. We must not only figure our atoms suspended in 
this medium, but we must figure them vibrating in it. In this 
motion of the atoms consists what we call their heat. -‘* What is 
heat in us,” as Locke has perfectly expressed it, “is in the body 
heated nothing but motion.” Well, we must figure this motion 
communicated to the medium in which the atoms swing, and sent in 
ripples through it with inconceivable velocity to the bounds of space. 
Motion in this form, unconnected with ordinary matter, but speed- 
ing through the interstellar medium, receives the name of radiant 
heat; and, if competent to excite the nerves of vision, we call it 
light. 

“Aqueces vapour was defined to be an invisible gas. Vapour 
was permitted to issue horizontally with considerable force from 
a tube connected with a small boiler. The track of the cloud of 
condensed steam was vividly illuminated by the electric light. 
What was seen, however, was not vapour, but vapour condensed 
to water. Beyond the visible end of the jet the cloud resolved 
itself into true vapour. A lamp was placed under the jet at various 
points ; the cloud was cut sharply off at that point, and when 
the flame was placed near the efflux orifice the cloud entirely dis- 
appeared. The heat of the lamp completely prevented precipitation. 
This same vapour was condensed and congealed on the surface of a 
vessel containing a freezing mixture, from which it was scraped in 
quantities sufficient to form a small snowball. The beam of the 
electric Jamp, moreover, was sent through a large receiver placed on 
an air-pump. A single stroke of the pump caused the precipitation 
# the aqueous vapour within, which became beautifully illuminated 
vy the beam; while, upon a screen behind, a richly coloured halo 
due to diffraction by the little cloud within the receiver flashed 
forth. 

The waves of heat speed from our earth through our atmosphere 
towards space. These waves dash, in their passage, against the 
atoms of oxygen and nitrogen, and against the molecules of aqueous 
vapour. Thinly scattered as these latter are we might naturally 
think meanly of them as barriers to the waves of heat. We might 
imagine that the wide spaces between the vapour molecules would 
be an open door for the passage of the undulations; and that if those 
waves were at all intercepted, it would be by the substances which 
orm 99} per cent. of the whole atmosphere. ‘Three or four years 
ago, however, it was found by the speaker that this small modicum 
of aqueous vapour intercepted fifteen times the quantity of heat 
stopped by the whole of the airin which it was diffused. It was 
afterwards found that the dry air then experimented with was not 
perfectly pure, and that the purer the air became the more it 
approached the character of a vacuum, and the greater, by compari- 
son, became the action of the aqueous vapour. The vapour was 
found to act with 30, 40, 50, 60, 70 times the energy of the air in 
which it was diffused; and no doubt was entertained that the 
aqueous vapour of the air which filled the Royal Institution theatre, 
during the delivery of the discourse, absorbed 90 or 100 times the 
quantity of radiant heat which was absorbed by the main body of the 
air of the room. 

Looking at the single atoms, for every 200 of oxygen and 
nitrogen there is about 1 of aqueous vapour. This one, then, is 80 
times more powerful than the 200; and hence, comparing a single 
atom of oxygen or nitrogen with a single atom of aqueous vapour, 
we may infer that the action of the latter is 16,000 times that of the 
former. This wasa very astonishing result, and it naturally excited 
opposition, based on the philosophic reluctance to accept a result so 
grave in consequences before testing it to the uttermost. From such 
opposition a discovery, if it be worth the name, emerges with its 
fibre strengthened, as the human character gathers force from the 
healthy antagonisms of active life. It was urged that the result 
was, on the face of it, improbable ; that there were, moreover, many 
ways of accounting for it, without ascribing so enormous a compara- 
tive action to aqueous vapour. For example, the cylinder which 
contained the air in which these experiments were made, was stopped 
at its ends by plates of rock salt, on account of their transparency to 
radiant heat. Rocksalt is hygroscopic; it attracts the moisture of 
the atmosphere. Thus, a layer of brine readily forms on the sur- 
face of a plate of rock salt; and it is well known that brine is very 
impervious to the rays of heat. Illuminating a polished plate of salt 
by the electric lamp, and casting, by means of a lens, a magnified 
image of the plate upon a screen, the speaker breathed through a 
tube for a moment on the salt; brilliant colours of thin plates (soap- 
bubble colours) flashed forth immediately upon the screen—thess 
being caused by the film of moisture which overspread the salt. 
Such a film, it was contended, is formed when undried air is sent 
into the cylinder; it was, therefore, the absorption of a layer of 
brine which was measured, instead of the absorption of aquecus 
vapour. 

his objection was met in two ways. Fistly, by showing that the 
plates of salt, when subjected to the strictest examination, show no 
trace of a film of moisture. Secondly, by abolishing the plates of salt 
— —gucaee and obtaining the same results in a cylinder open at both 
en 


It was next surmised that the effect was due to the impurity of the 
London air, and the suspended carbon particles were pointed to as 
the cause of the opacity to radiant heat. This objection was met b 
bringing air from Hyde Park, Hampstead » Primrose Hill 





Epsom Downs, a field near ona in the Isle of Wight, St. 
Catherine's Down, and the sea beach near Black Gang Chine. The 
aqueous vapour of the air from these localities intercepted at least 
seventy times the amount of radiant heat absorbed by the air in 
which the vapour was diffused. Experiments made with smoky air 
proved that the suspended smoke of the atmosphere of West London, 
even when an east wind pours over it the smoke of the city, exerts 
only a fraction of the destructive powers exercised by the transparent 
and impalpable aqueous vapour diffused in the air. 

The cylinder which contained the air through which the calorific 
rays passed was polished within, and the rays which struck the 
interior surface were reflected from it to the thermo-electric pile 
which measured the radiation. The following objection was raised: 
—You permit moist air to enter your cylinder; a portion of this 
moisture is condensed asa liquid film upon the interior surface of 
your tube; its reflective power is thereby diminished; less heat 
therefore reaches the pile, and you incorrectly ascribe to the absorp- 
tion of aqueous vapour an effect which is really due to diminished 
reflection of the interior surface of your cylinder. 

But why should the aqueous vapour so condense? The tube within 


‘is warmer than the air without, and against its inner surface the rays 





of heat are impinging. ‘There can be no t y to condensation 
under such circumstances. Further, let 5in. of undried air be sent 
into the tube—that is, one-sixth of the amount which it can contain. 
These din. produce their proportionate absorption. The driest day, 
on the driest portion of the earth’s surface, would make no approach 
to the dryness of our cylinder when it contains only din. of air. 
Make it 10, 15, 20, 25, 30in.: you obtain an absorption exactly pro- 
portional to the quantity of vapour present. It is next to a physical 
impossibility that this could be the case if the effect were due to con- 
densation. But lest a doubt should linger in the mind, not only were 
the plates of rock salt abolished, but the cylinder itself was dispensed 
with. Humid air was displaced by dry, and dry air by humid in the 
free atmosphere; the absorption of the aqueous vapour was here 
manifest, as in all the other cases. 

No doubt, therefore, can exist of the extraordinary opacity of this 
substance to the rays of obscure heat ; and particularly such rays as 
are emitted by the earth after it has been warmed by the sun. It is 
perfectly certain that more than ten per cent. of the terrestrial radia- 
tion from the soil of England is stopped within 10ft. of the surface 
of the soil. This one fact is sufficient to show the immense influence 
which this newly-discovered property of aqueous vapours must exert 
on the phenomena of meteorology. 

This aqueous vapour is a blanket more necessary to the vegetable 
life of England than clothing 1s to man. Remove for a single 
summer night the aqueous vapour from the air which overspreads 
this country, and you would assuredly destroy every plant capable of 
being destroyed by a freezing temperature. The warmth of our 
fields and gardens would pour itself unrequited into space, and the 
sun would rise upon an island held fast in the iron grip of frost. 
The aqueous vapour constitutes a local dam, by which the tempera- 
ture at the earth’s surface is deepened: the dam, bowever, finally 
overtlows, and we give to space all that we receive from the sun. 

‘The sun raises the vapours of the equatorial ocean; they rise, but 
for a time a vapour screen spreads above and aroundthem. But the 
higher they rise, the more they come into the presence of pure 
space, and when, by their levity, they have penetrated the vapour 
screen, which lies close to the earth’s surface, what must occur ? 

It has been said that, compared atom for atom, the absorption of 
an atom of aqueous vapour is 16,000 times that of air. Now the 
power to absorb and the power to radiate are perfectly reciprocal 
and proportional. The atom of aqueous vapour will therefore 
radiate with 16,000 times the energy of an atom ofair. Imagine 
then this powerful radiant in the presence of space, and with no 
screen above it to check its radiation. Into space it pours its heat, 
chills itself, condenses, and the tropical torrents are the consequence. 
The expansion of the air, no doubt, also refrigerates it; but in ac- 
counting for those deluges, the chilling of the vapour by its own 
radiation must play a most important part. The rain quits the 
ocean as vapour; it returns to it as water. How are the vast stores 
of heat set free by the change from the vaporous to the liquid con- 
dition disposed of ? Doubtless in great part they are wasted by 
radiation into space. Similar remarks apply to the cumuli of our 
latitudes. The warmed air, charged with vapour, rises in columns, 
so as to penetrate the vapour screen which hugs the earth; in the 
presence of space, the head of each pillar wastes its heat by radiation, 
condenses it to a cumulus, which constitutes the visible capital of an 
invisible column of saturated air. 

Numberless other meteorological phenomena receive their solu- 
tion by reference to the radiant and absorbent properties of aqueous 
vapour. It is the absence of this screen, and the consequent copious 
waste of heat, that causes mountains to be so much chilled when 
the sun is withdrawn. Its absence in Central Asia renders the 
winter there almost unendurable ; in Sahara the dryness of the air 
is sometimes such, that theugh during the day “the soil is fire and 
the wind is flame,” the chill at night is painfulto bear. In Aus- 
tralia, also, the thermometric range is enormous, on account of the 
absence of this qualifying agent. A clear day, and a dry day, more- 
over, are very different things. The atmosphere may possess great 
visual clearness, while it is charged with aqueous vapour, and on 
such occasions great chilling cannot occur by terrestrial radiation. 
Sir John Leslie and others had been perplexed by the varying in- 
dications of their instruments on days equally bright—but all these 
anomalies are completely accounted for by reference to this newly- 
discovered property of transparent aqueous vapour. Its presence would 
check the earth’s loss; its absence, without sensibly altering the 
transparency of the air, would open wide a door for the escape of 
the earth’s heat into infinitude. 


THE PATENT LAWS AND THE BIRMINGHAM 
CHAMBER OF COMMERCE. 


On Wednesday week last a meeting of the Birmingham Chamber 
of Commerce was held, for the purpose of giving the members a 
further opportunity of discussing the Patent Laws. To the ques- 
tions recently issued by the Patent Law Commissioners, answers 
had been prepared by a committee of the Chamber, and these having 
been first read, were afterwards discussed seriatim. The questions, 
with the answers appended, were as follows:—1t. Should the cost of 
obtaining Letters Patent be diminished or increased; if either, to 
what extent; and should the payments be made in one sum or by 
annual or other instalments ?—Your committee are of opinion that 
the present fees are not so high as to prevent useful inventions from 
being patented. They are also unanimously in favour of the 
retention of the first fee at its present rate. But with reference to 
the second and third fees, your committee think that the question 
of a reduction thereof is worthy of consideration, on the ground 
that the total amount received in fees more than covers the ex- 
penses of the Patent Office. 2. Does the present mode of obtaining 
patents appear to you satisfactory? Is it your opinion that there 
ought to be a preliminary investigation of a more searching 
character than that which at present takes place? If so, how 
should the tribunal be constituted before which such investigation 
should be conducted, and should the decision of such tribunal be final ? 
— Your committee are of opinion that it would not be desirable to ap- 
point a board by which preliminary investigations should be mado 
ptior to the granting of a patent; because they think that it would be 
impossible for such board satisfactorily to deal with the large 
number of applications that would be annually brought before it. 
Should, however, such a tribunal be established, your committee are 
strongly and unanimously of opinion that it — to be empowered 
to decide only upon the novelty and not upon the importance of an 
invention. 3. Should theinvention be ex parte or public, and sub- 
ject to opposition? Should the present practice as to caveats be 
adhered to?—Your committee understand that the present law of 
caveats is not in use. 4. Have you reason to — that public 
inconvenience is caused 5 A multiplicity patents ?—No. 
6. Should greater facilities be provided for the repeal of invalid 
patents?—Yes. 7. Do you consider that any change should be 








made in the tribunal appointed to try actions and suits instituted b 
patentees ?—Yes ; and in making the change your committee thin 
that the following objects should be kept in view:—(1). A special 
tribunal to decide upon the validity of patents. (2). Facilities for 
summary and inexpensive proceedings against infringers. (3). 
simple procedure for annulling patents. Your committee would also 
suggest for consideration the following points, but without express- 
ing any opinion upon them :—(1). County Court jurisdiction in 
certain cases. (2). The judge to have power to call to bis assistance 
three or more scientific men, and, should a special tribunal be 
established where the judge is assis by scientific men, 
then that the judge should also have the power of calling 
a jury. 8. Should the granting of licences in your opinion 
be made compulsory, and can you suggest any practicable 
method by which this should be done?—No. 9 Do you 
think it expedient that patents should be granted to imporlers 
of inventions? 10. Do you think it expedient that patents should 
be granted to foreigners residing abroad or to their nominees ?—Yes 
to both these questions, provided the article be manufactured in 
England. 11. Is it expedient to make any, and, if so, what, altera- 
tion in the law respecting disclaimers and memoranda of alterations ? 
—Your committee have no alterations to suggest. The committee 
also wished to express their opinion on the four following questions 
issued by the council, but not included in the list of commissioners’ 
inquiries :— 1. Do you approve of the patent law as it now stands ? 
—Your commttiee believe that, notwithstanding the many sugges- 
tions that have been made for further improvements in the existing 
law, the general feeling is, nevertheless, that its working has been fa- 
vourable to the interests both of inventors and of the public, especially 
when compared with the state of things under the previous law. 4. 
Should you prefer small annual payments, as in France ?—Your 
committee are of opinion that sufficient grounds have not been 
shown for an alteration of the present plan. 5. Do you approve of 
working models being deposited (as in America) before the patent 
is sealed ?—-No. 8. Should a patentee retain his exclusive right to 
his invention if he do not use the same ?—No. 

During the lengthened discussion which took place upon the 
points connected with the first question it was stated that the 
revenue from fees during 1861 amounted to the large sum of £99,979, 
and from the sale of prints, specifications, &c., £2,051: making a 
total of £102,030. It was further stated that out of twenty replies 
received to the questions of the council ten were in favour of annual 

yments and ten were not, so that it showed that the manufacturers 
of Birmingham were very equally divided upon the subject. Some 
difference of opinion between the council andthe committee was 
manife st, and ultimately the following resolution was carried by a 
majority of seven to four :—* That, in the opinion of this meeting, the 
preliminary expenses of obtaining a patent should be reduced.” The 
second question was then discussed, and one of the speakers 
suggested the advisability of establishing in every large town a 
board of scientific men, who for a small fee would give information 
which, at least, would be received and adopted by the majority of 
applicants. Another suggested the appointment of a metropolitan 
board of examiners, with power to reject any patent for reasons 
stated, but that this decision should not be final so far as the patentee 
was concerned. The verdict of a jury of scientific men might, if 
the patentee thought fit, be demanded. Various opinions were 
expressed, and the subject dropped without the passing of any 
formal resolution. The remaining questions were read, and some 
brief comments were passed upon them. Afterwards the resolution 
given in the letter of our Birmingham correspondent last week was 
passed, and the proceedings shortly afterwards terminated. 





Mastino Vesseis.—Before I quit this subject of ships I wish to 
say, speaking entirely on my own responsibility, that I believe an 
invention is coming out which will produce a great reform in the 
masting of vessels. Captain Coles, who is well known as a very 
clever and ingenious officer, has invented a system of masting which 
will altogether do away with rigging. This system consists in 
having an iron cylinder for the mast, aupported by two other 
cylinders. If this invention succeeds it wii] prevent the mast fall- 
ing so as to foul the screw. This has n»t been tried yet, but I 
mention the matter in order to show we are anxious to take advan- 
tage of every invention.—Lord Clarence Paget's Speech on the Navy 
Estimates. 

Raitway Buis.—The following is a list of railway bills that have 
be abandoned since the commencement of the session :—Lamer- 
smith, Kew, and Richmond; Isle of Wight Valley Junction; 
Leicester-square, Hammersmith, Kew, and Richmond ; Dover, Deal, 
and Sandwich ; Marton and Harbury ; Banstead and Epsom Downs; 
Gravesend and Farningham Junction ; Lytham and Preston ; Ken- 
sington, Knightsbridge, and Metropolitan; Shiffnal, Newport, and 
Norton-bridge ; Burton-on-Trent and South Leicestershire June- 
tion; Greenwich and Woolwich; Market Harborough and Melton 
Mowbray ; Great Southern and Western and Midland, Great Western 
Junction; Aylesbury and Buckingham; Londonderry and Lough 
Swilly ; and Fulham and Hammersmith. 

Nava anp Orpnance Marrers.—It appears that the iron-cased 
ship Royal Oak is expected to be out of the hands of the dockyard 
authorities on the 19th of March; she is to be immediately com- 
missioned. — Amongst the later experiments at Shoeburyness has 
been the firing against “unbacked” plates, which seem in every 
instance to have afforded comparatively small resistance to heavy 
shot moving at high velocities. —The sea-going qualities of one of 
our iron-clad frigates have been very correctly tested. The screw 
steamship London, 86 guns, had left Gibraltar on her recent return 
to Plymouth to be paid off, and was about 100 miles south-east of 
Cape St. Vincent; her screw was up, and she was under close- 
reefed topsails; the wind was blowing a moderate gale, and she 
was going about four knots an hour. The iron screw steamship 
Defence, which left Gibraltar after the London, overtook her in this 
situation. ‘The Defence was working her screw, with fore and aft 
canvas just drawing, she ~~ within four points of the wind, and 
appeared to be making five knots through the sea, which was run- 
ning heavily, and at times breaking right over all as far aft as the 
ship’s foremast. 

LuaneiLy.—Llanelly, at the present day, is something very 
similar to what Newport, Cardiff, or Swansea were a few yeurs 
back. The three last-named ports were then comparatively unim- 
portant, as regards the extent and amount of their trade, but in con- 
sequence of the development of the rich minerals that lay embedded 
in the surrounding country, a vast increase at once took place, and 
thousands of houses were soon built upon what was formely waste 
and unproductive land. Docks, canals, and railways met the eye in 
every direction, and conclusively proved that trade was making ex- 
traordinary strides. Such is the case with Llanelly at the present 
time and the various extensions and improvements that are taking 
place, clearly show that before long it will be a formidable rival to 
the other South Wales ports. The Llanelly Railway and Dock 
Company have commenced making preparations for the extension of 
the floating accommodation for the shipping. It is proposed to 
erect stupendous gates near the pier bead, which will enable ships 
to float from there to the present floating dock. The same 
company is about extending its railway communication to Car- 
marthen and Swansea, which is looked upon as another source of 
increased trade. There is no lack either in developing the rich 
anthracite and other minerals of the neighbourhood, which, after all, 
are Llanelly’s real and substantial foundation of prosperity. The 
Pantyfynnon anthracite coal property, near Llandebie, which has 
been lying idle for many years, in consequence of some disputes 
which have existed, has been taken by Mr. David Lloyd, and 
operations have been already commenced. It is expected that coal 
will be sent down to Llanelly for shipment before many months 
are over. It is not unlikely, also, that ironworks will shortly be 
erected in this locality. Messrs. Nevill and Co. have recently pur- 
chased the St. George’s Collieries, formerly worked by Mr. John 
Stanley, and it is reported that the same firm are in treaty for the 
—— of Mr. John Ree’s coal ag oy The Trimstram and 

lwynyrha coal fields are likely to soon worked as well.— 
Collery Guardian. 
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CARR’S LEVIGATOR OR COMPOSITE MILL. 


Turse mills, by Thomas Carr, of New Ferry, Cheshire, are 
designed for grinding a great variety of articles into an impalpable 
wder. Fig. 1 shows a plan of the machine. Fig. 2, isa side 
elevation, showing the machine as it is when at work; and Fig. 3 is 
the same view repeated, but with the edge-runners elevated from the 
pan, and the latter tipped to an angle as is done when the machine 
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has to be emptied. The illustrations represent one of the smallest 
of these mills, constructed so as to be worked by hand on a counter 
or table, for triturating moderate quantities of chemicals, drugs, medi- 
cines, spices, herbs, &c.,in place of the ordinary pestle and mortar. 
In principle it is to a certain extent similar to the portable 
hand mill we described and illustrated in Tne Enoineer of 14th 
November last (to which, as explained in a subsequent number, the 

















name of Mr. Walker instead of Mr. Carr had been accidentally 
attached). In detail and arrangement, however, and! also in the 
purposes for which it is adapted, this one differs from the former in 
so many important particulars that we insert it also. It obtains its 
greater grinding power, like the larger mill, by its edge-runners 
being driven as well as the pan, and at a much greater speed than 





























it; like it, too, the former are carried independently of the latter, 
and their proximity thereto made adjustable by screw to any 
degree of nicety ; the pressure, also, that the edge runners are made 
capable of imposing on the material passing under them can be aug- 
mented at will, but instead of this being done by means of weights, 
spring balances are here used, applied to the ends of the lever 
frames as they are to the levers of locomotive safety valves. ‘These 
spring balances can be screwed down so as to give the runners any 
pressure up to as much as a hundred weight on each, and, their 
screw being in an open fork at the extremity of the lever frames, 
they can be instantly disc ted or reapplied when required. 
Where, however, it differs most from the other mill, is in the 
peculiar contrivance whereby the pan can be instantly tipped over 








| supports the spindle. 


' forms of screw propellers, at 


' and to furnish a more detailed 


| The trials 


to a steep incline, and the finished material thereby emptied out of | 
it, without in the slightest degree interfering with either the gear- 
ing of the pan or the tension of the driving cords. The pan ard 
runners also, instead of being made of cast iron, are in this little 
mill constructed of Wedgewood ware—the pan being secured to 
its revolving support and bevel-wheel by two clips and a thumb 
screw (as che glass globe on a gaselier is held), to admit 
of its being readily exchanged for another when required, for 
which purpose each machine should have several duplicate pans. 
The fly-wheel is grooved to admit of being driven by a hide cord 
from an engine, when it is preferred to use steam power instead of 
manual. ‘The lever frames and central pillar are of malleable cast 
iron, and all the iron work is japatihed to avoid corrosion, and save 
trouble in cleaning. Besides these small mills we understand much 
larger ones are manufactured on the same principle, some of them 
for crushing ores and minerals, and others for tempering clay and 
mortar, and kneading dough and putty. 





HETHERINGTON AND JACKSON’S PREPARING, 
SPINNING, AND DOUBLING COTTON. 


Tuis invention, by John M. Hetherington and Thomas Jackson, 
of Manchester, relates, firstly, to the lubrication of spindles of 
The spindle turns at 


preparing, spinning, and doubling machines. 
its lower end in a footstep which 
has a chamber formed around it, 
provided at its lower end with 
a hole or holes, through which 
lubricating material may 

from the chamber to the spindle. 

Another part of the invention 
consists in a method of obtaining 
the “drag” for the ordinary 
throstle bobbins which are 
carried by the spindles and not 
by tubes. ‘To effect this drag a 
plate of metal is employed, 
which revolves with the bobbin 
by means of a pin or other such 
connection. ‘This plateis bevelled 
from its outward part towards 
the centre, and is furnished with 
a projection extending into the 
bobbin. 

In the illustration these two 
improvements are shown in 
combination, but they are not 
necessarily connected, and ma 
be used separately, if desired. 
The spindle is at a, turning at 
its lower end in a footstep 6: 
formed with this footstep, and 
extending around it, is achamber 
c, fitted with a cover d, and pro- 
vided with an aperture or aper- 
tures, as at e. Lubricating 
material being placed in the 
chamber c, flows through the 
aperture e to the spindle, and 
thus a constant supply is kept 
up, any superfluous quantity 
which passes upward falling 
again into the reservoir. 

The second improvement is as 
follows :—T he bobbin isatfrest- 
ing upon a metal disc g, and the 
two are caused to revolve 
together by means of a pin h. 
The disc g is bevelled off from 
its outward circumference to- 
wards the centre, and by increas- 
ing or diminishing this bevel 
any desired amount of drag may 
be attained by causing the flat- 
tened part to run in contact with 
a leather or other washer, as at i, 
and thus any great change 
required in the drag may be 
effected by altering the bevel of 
the disc, or any minor change 
by altering the size of the washer. 
The central part of the disc g is 
provided with a boss k, which 
extends into the bobbin, and 














Triaus or Screws.—The Eme- 
rald, screw frigate, of 34 guns, 
2,913 tons, and 600-horse power, 
Capt. Arthur Cumming, com- 
menced her series of experi- 
mental speed trials with various 





Portsmouth, this week. As 
the whole series may possibly 
extend over a considerable pe- 
riod, we purpose giving the 
results of each trial as shortly 
as possible as they take place, 


account in a summary of the 
whole series at their conclusion. 
will be conducted 
by Capt. H. Broadhead. com- 
manding her Majesty's ship Asia 
and the reserve at the port, and 
his staff will consist of Mr. 
Ward, Assistant- Engineer of 
the dockyard, and Mr. Murdoch, the Inspector of Machinery of 
the Steam Reserve. The following were the results of the first 
trials:—No. 1 trial.—Screw common Admiralty pattern, with the 
diameter of 18ft., a pitch of 28ft., anda length of 3ft. Gin.; the 
leading corners of the screw cut. The ship drew 21ft. of water 
forward and 22ft. aft. Coals on board, 300 tons; state of weather, a 
calm. Runs—Ist run: time 5 min.; speed in knots, 12-000; steam, 
20 lb. vacuum, 24; revolutions, 53:5; 2nd: run time 5 min. 29 sec.; 
speed, 10-942 ; steam, 18}; vacuum, 24, revolutions, 53:5; 3rd run: 
time, 4 min. 46 sec. ; speed, 12-587 ; steam, 18 ; vacuum, 24; revolu- 
tions, 53°5; 4th run: time, 6 min. 3 sec.; speed, 9917; steam, 19; 
vacuum, 24; revolutions, 54; 5th run: time, 4 min. 31 sec.; speed, | 
13'284; steam, 194; vacuum, 24; revolutions, 54; 6thrun: 6 min. 
8 sec. ; speed, 9°783 ; steam, 19}; vacuum, 24; revolutions, 54°5. The 
mean speed of the ship is 11529 knots. The circles were made: 
Port—half circle, 4 min. 22 sec. ; full circle, 8 min. 40 sec. ; starboard 
—half circle, 4 min. ; full circle, 8 min. 29 sec.; port—helm put up 
in 19 sec.; starboard, 18 sec.; port—angle of under 15 deg., star- 
board16 deg.; port—turns of wheel, 1}; starboard, 1}: port—revo- 
lutions of engines, 51-5; starboard, 52. There were six men at the 
wheel. The trials will be resumed on Saturday, if possible, with | 
the ship's spare screw. It is intended to carry a uniform “ pitch ” 
of the screw throughout. 


Crry Svs-Way.—The bill authorising the Metropolitan Board of 
Works to make a new street from Chatham-place to the Mansion- | 





house contains a clause, providing that the board may make under 
the new street a sub-way, and permit it to be used for the purpose 
of laying down gas or waterpipes or telegraphic wires, ‘ or for any | 
other works or purposes.” | 


ee ce ce te oe 
| We thus arrive at a total of 


New Mops or Creansine Steam Borters.—M. Dolfus reports to 
the Société Industrielle of Mulhouse his success in using the heavy 
oil extracted by M. Lebel from the asphaltum and bitumen, at 
Pechelbronn. He says that it is perfectly successful and very 
economical as an unguent to heavy machinery. He applied it to 
the inner surface of his boilers and heaters by warming them so as 
to make the oil more fluid, and then applying it in a thin coat by 
means of a common broom. The results were very satisfactory ; 
the calcareous crusts were detached and the metal everywhere ex- 

ed. 

Exports or Baritish Macutnery-—The demand for British 
machinery abroad seems to be as good as ever, notwithstanding the 
increased competition to which makers are now exposed by reason of 
the greater development of mechanical enterprise among con- 
tinentals. The valueof the steam engines and other machinery 
exported during the last sixteen years from the United Kingdom has 
been as follows:— 

Year. 
1847 .. 
1848 .. 
1849 .. 
1850 .. 
Is5l .. 
1852 .. 2. oe 
ne 
3054 2. ca se 
MG... ve 
1856 .. 
1857 
1858 


. 
1859 1. we oe 
. 


Other machinery. 
£571,644 





423,077 22 oe of 
aoe 
BS8,228 0 oe ce 
458,376 . 
506,768 .. 

O0G,470 .. 06 <s « 
UIG,OGF 1c ce ve «© 


1860 .. 
Wil .. eo 





631,761 .. . ee ’ 

£11,987,613 as the total value of the 
steam engines exported during the last sixteen years, and £20,492,343 
as the corresponding value of other machinery for the same period. 
In other words, the tribute paid by foreign countries and the colonies 
to British mechanical skill has amounted in sixteen years to 


£38,479,956. It will be observed that the demand for steam 
engines on export account made a great advance last year, but that the 
increase achieved in this direction was lost in the other. 

Tue Perms or tHE Minet.—The hazards at which the miner 


| obtains for us the source of our national wealth, and one of the ac- 
| cessories of our daily existence, have been forcibly displayed in the 
| past few days in that portion of the black country of which Wed- 


nesbury is the centre. Not far from the line of the Great Western 
Railway, and about half-a-mile from the passenger station of that 
line in the town we have named, is Steers Meadow Colliery, out of 
which the thick coal was taken many years since. At that timea 
portion of the old workings took fire. A formidable dam, consisting 
of earth and timber, was, however, erected, and by this means the 
fire was kept within the prescribed limit. Skirting the side of 
this part of the colliery runs the river Tame, which at this point is 
about 20ft. in breadth and five or six feet in depth. The ceaseless 
action of the smouldering pent-up fire has lately occasioned the 
surface to give way in several places. At a late hour on ‘Thursday 
night last a subsidence of this description happened so near to the 
Tame, that a portion of the bank was destroyed and the water rushed 
into the abyss caused by the subsidence, which in this case was 
much more formidable than any previous accident of the kind, 
inasmuch as the surface fell in immediately over an old and hitherto 
unobserved pit shaft. Down this shaft the water leaped in immense 
volumes, speedily destroyed the dam before alluded to, and thus 
obtained free access to the other portions of the coiliery. These 
were being re-worked by a Mr. William Talley for the ribs and 
pillars of the thick coal, and for the seams below them—seams 
which in the early days of coal mining were not thought worth the 
getting. On Thursday evening three men and a boy descended at 
six o'clock to work for the night in getting out the thick coal pillars. 
They were John Pitt, aged fifty; William Gettings, twenty-one ; 
and William and John Jones, brothers, and aged the first twenty, 
and the latter fifteen. ‘They had all gone down by one of the two 
working shafts, which are situate about twenty yards from the old 
shaft, now so suddenly revealed. Excepting only the boy, Job 
Jones, all these persons have by this accident lost their lives, a family 
of nine children have lost their only parent, and an aged mother has 
lost the only earthly prop upon which she has leaned. From the ac- 
counts given by this youth, who was released from his shocking 
confinement on Saturday morning, after having been in the pit 
thirty-six hours, during thirty of which all hope of escape seemed 
to have been cut off, we have a startling picture presented to us of 
the awfulness of a death struggle under such circumstances. The 
boy and his companions were all steadily at work, unapprehensive 
of immediate danger, when, between eight and nine o'clock, Gettings, 
hearing the noise occasioned by the destruction of the dam, the 
falling in of one side of the workings, and the rushing of the water, 
gave the alarm, and himself and Pitt, with Job Jones, made their 
way toa higher level. In his terror Edward Jones ran towards the 
shaft by which he had descended, and thus to an instant death, for 
the water was pouring in between the spot upon which he had been 
engaged and the bottom of the shaft. ‘I'he three others remained at 
the highest part of the workings until the water had risen so high 
as to touch the breast of the lad, whose waist, that he might main- 
tain his footing, was firmly grasped by Gettings. As it was clear 
the water was rapidly rising, and would soon submerge them if they 
could not gain a higher spot, the youth, after they had remained 
together spending the time principally in supplication for the Divine 
pardon for their transgressions, suggested that possibly he might be 
able to climb the almost precipitous side of a rocky eminence in the 


| workings, upon the summit of which, if they could gain it, they 


would all Le safe. By a desperate spring the boy succeeded in 


| clutching a crag of the rock above him, and by a continued and, as 


he imagines, a supernatural effort, gained the desired spot. Pitt and 
Gettings essayed to follow their youthful leader, but being less agile 
and of greater weight, failed in every attempt. ‘This desperate 
struggle for life lasted about an hour; when, in the darkness, the 
boy heard the last splash and the last plunge. ‘The poor lad now 
realised that he alone remained alive in the terrible position we have 
described, and that the corpses of three men, and the carcase of a 
horse, which alive had shared their toils and their dangers, were his 
companions. Thus entombed among the dead, and. anticipating 


| a yet more horrible fate than that which had terminated the existence 


of his fellow-workmen, he remained for upwards of thirty hours. 
During that time distressing and intense excitement prevailed upon 
the surface. ‘The river had, by an artificial bank, been kept from 
flowing any longer into the chasm before described; the water in 
the pit had drained into the lower workings; the smouldering por- 
tion of the burning workings had been fanned into a blaze, and the 
flames, rushing up the old shaft, and leaping high above the earth, 
threw a glare over the anxious throng who crowded the spot. Simul- 
taneously hardy and brave men were attempting to reach the higher 
workings, where it was correctly expected the men would seek 
refuge. At three o'clock on Saturday morning the youthful sur- 
vivor heard the approach of the noble band of colliers who sought 
his rescue, and the sound of their picks was, indeed, music to his 
ears. At twenty minutes past six he saw their lights; his life was 
saved. He slid down from his rocky asylum, and before reaching 
the roadway had crawled over the lifeless remains of Pitt and 
Gettings. He was received on the surface by the hearty shouts of 
the assembled multitude, and into the embraces of his parents. The 
bodies of Pif€ and Gettings were afterwards brought up; and on 
Saturday night the miners were prosecuting their unwearied efforts 
to recover the body of the survivor's brother, which is supposed to 
be buried beneath the ruins of the dam and the side of the working 
that fell with it. The flames continued to rise from the burning 
mine, and a vast number of persons remained about the scene of 
the accident, which, from the fierceness with which the fire is now 
raging, is also a place of much danger. Notwithstanding this fact, 
the police on the spot have great difficulty in keeping the people off 
that part of the land surrounding the tlames, and which is every 
minute expected to sink. 
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Tue first part of this invention, by A. B. Brown, of Stockport, 
relates to an “ expansion valve” applicable to engines with or with- 
out “link motions.” 

In the first part of the invention a subsidiary slide valve a, a, is 
used as shown in Figs. 5 and 6 (Fig. 6 being a longitudinal section 
on the line E, F, of Fig. 5, Fig. 5 being a plan or section on the 
line G, H, I, K, of Fig. 6). ‘This valve is made to work on the back 
of the primary slide valve 6, ), Figs. 5 and 6, which is so formed as 
to have its flanges produced at two ports cut therein ¢, ec. The sub- 
sidiary valve has also its flanges produced and two ports cut 
therein d, d, one of which always coincides with one in the 
primary slide valve b, b, at the extremities of its stroke, while 
the other port is closed. The primary valve is worked in the usual way 
by an eccentric e, rod /, and valve spindle g; and the latter may 
be, for convenience of arrangement, carried through the back of the 
valve casing or chest h, h, atk). The subsidiary valve may be also 
worked from the back of the casing or valve chest 4, h, but 
they are both represented as being worked from the front 
of the valve casing, the subsidiary valve being also worked by 
aspindle j, 7. Upon this spindle is mounted a friction sliding 
joint &, this friction sliding joint being driven from the slot link J 4 
which is suspended from a fixed centre m. This slot link is 
actuated by a connecting rod 2 from the primary valve spindle 
joint o. Ly this grrangement the speed or the extent of the 
travel assigued to the subsidiary valve varies with the position 
of the working block p in the slot link; but as the travel of the 
subsidiary valve on the back of the prizzary one is just sufficient to 
close one port and at the same time open the other (this amount 
of travel being shown by the distances of the abutting surfaces of 
the two valves g and 7), and as the subsidiary valve, when effecting 
a short cut off or any degree of expansion, must have a greater speed 
or amount of travel than that of the primary valve, the friction slid- 
ing joint £ moves freely en the spindle j, 7, after having closed the 
primary valve port. . 

The second part of the invention relates toan apparatus by which 
the feed water is heated before entering the boiler, which apparatus 
applies more particularly to horizontal or locomotive boilers. In 
this part of the invention use is made of an annular water space com- 
pletely encircling the smoke box a, Fig. 3, and also a double shell or 
space in the smoke box door b, Fig. 4. This is carried into effect by 
producing the barrel of the boiler c, e, c, c, Fig. 1, to the end of the 
smoke box. Around this an outer shell plate d, d, d, d, is rivetted, 





having rings ¢, e, ¢, e, atthe front and back, the rivets passing through | 


the tube plate, which is flanged to the inside of the barrel of the boiler, 
and securing the whole. ‘T’o the smoke box door a tubular stuffing box 
hinge k, k, Fig. 4, is fitted, with its induction pipe /*, and eduction pipe 


?',in communication with the water space ¢, Fig. 1. The lower stuffing 


box m, receiving the eduction pipe /', Fig. 4, issecured to the smoke box, 
and incommunication with the annular casing or water space, and on 
the lawer side n of the partition bar 0, Fig. 2. The upper stuffing 
box p, receiving the induction pipe /* of the tubular hinge 4, &, is 
placed in communication witb the pipe r, r, Fig. 3, proceeding from 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


STRAINING EFFECT OF A SUDDEN LOAD. 


Sirn,—As Mr. Unwin, in your paper of the 6th, has made reference 
to a statement of mine respecting the straining effect of a sudden 
pull, I think it desirable to point out that I carefully guarded that 
statement so as to limit to it loads not exceeding the “ proof load” (or 
greatest load which does not injure the material); so that it is not to 
be understood to extend to the breaking load. 

In the figure, Jet the elongation of a bar. produced by a gradually 
increasing load, be represented by the ordinates parallel to O X, of a 
curve O F B, the load being represented by the ordinates parallel to 
OP; so that, for example. the load E F corresponds to the elonga- 
tion O E, and the load A B to the elongation O A. 

Then the work performed in producing a given elongation will be 
represented by an area such as O A B for the elongation O A, and 
OEF for the elongation O E; and the same area will represent the 
energy exerted by a gradually increasing load. 


P 


















the pump or feed water injector. Inside the annular casing or 


smoke box a check valve s, s, Figs. 1 and 2, is placed, the lower 
extremity being in communication with the annular casing or space 
and the higher extremity above the valve with the boiler. 

In connection with this apparatus, Giffard’s patent Injector or an 
ordinary force pump is used, into which apparatus is injected 
water at the upper stuffing box p, Fig. 3; the water passes into the 
water space in the door by the induction pipe of the tubular hinge, 
it circulates through the door of the smoke-box, passing into the 
annular casing at n, Fig. 2, traversing completely round the 
smoke-box plates, and latterly entering the boiler by the check 
valve s, 





Suprty or Corrox.—The Trade and Navigation accounts state 
that in the year 1860 12,419,096 cwt. of cotton were imported into 
the United Kingdom; in 1861, 11,223,078 cwt.; in 1862, only 
4,678,333 ewt. From the United States there came 9,963,309 cwt. 
in 1860; 7,316,969 in 1861, and only 120,752 cwt in 1862. From 
India, 1,822,689 cwt. came in 1860, 3,295,004 in 1861, 3,505,844 in 
1862. From Egypt, 392,447 cwt. in 1860, 365,108 in 1861, 526,897 
in 1862. The exports of raw cotton from the United Kingdom 
amounted to 2,235,970 cwt. in 1860, 2,663,285 in 1861, 1,917,095 in 
1862. 

Trarric Rerurns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 14th of February, on 
10,588 miles, to £496,778, and for the corresponding week of last 
year, on 10,217 miles, to £457,824, showing an increase of 371 miles, 
and of £38,954 in the receipts. ‘The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,268 miles, to 
£387,897 ; and for the corresponding week of 1862, on 7,032 miles, 
to £360,300, showing an increase of 236 miles, and of £27,597 in the 
receipts. ‘The increase on the Caledonian amounted to £539; on 
the Great Eastern to £2,698; on the Great Northern to £1,082; on 
the Great Western to £2,894; on the Lancashire and Yorkshire to 
£1,625; on the London and North-Western to £5,566; on tie 
London, Brighton, and South Coast to £2,175; on the London and 
South-Western to £1,811; on the Manchester, Sheffield, and Lin- 
colnshire to £1,497; on the Midland to £2,330; on the North 
British to £1,041; on the North-Eastern to £2,452 ;and on the South- 
Eastern to £2,062. Total, £27,772. But from this must be deducted 
£175, the decrease on the Great Southern and Western, leaving the 
increase, as above, £27,597. ‘The goods and mineral traflic on those 
lines amounted to £224,320, and for the corresponding week of 1862 
to £209,479, showing an increase of £14,841. The receipts for 
passengers, parcels, &c., amounted to £163,577, against £150,821, 
showing an increase of £12,756. The traflic receipts on 65 other 
lines amounted, on 3,320 miles, to £108,881, and for the correspond- 
ing week of last —_ on 3,185 miles, to £97,524, showing an 
increase of 135 miles, and of £11,357 in the receipts. The total 
| receipts of the past week show a decrease of £151 as compared with 
| those of the preceding week, ending the 7th inst. 
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The energy exerted by a suddenly applied load is represented by 

; @ rectangle, of which the two sides are respectively the load and the 
extreme elongation. ‘To find, therefore, the sudden load required in 
order to produce a given elongation, such as O A - OE), we have 
to find the height, O C (or O G) of arectangle O C D A (or OGHE), 
whose area shall be equal to the curvilinear area O A B (or O EF ); 
that is to say 


work cP? da 


’ 


sudden load = ; = 
elongation « 


or in the particular cases, 
oc = CAB, ,OEF 
8) 


d hy 

For loads and elongations not exceeding the limits of safety, the 
elongation increases at a nearly uniform rate with the load; the 
curve (as at OF) approaches nearly to a straight line; the area 
(as O EF) is nearly triangular, and therefore nearly equals 

, one-half of elongation X gradually applied load ; hence within those 
limits sudden lvad equals one-half of gradually applied load, pro- 
ducing the same elongation, nearly. 

But for loads exceeding the limits of safety, and especially for 
those approaching the breaking load, the elongation increases faster 
than the load; the curve (as at F B) deviates considerably from a 
straight line; the area (as O AB) is no longer nearly triangular ; 

| and the sudden load must be greater than one-half of the gradually 
| applied load producing the same effect ; but how much greater, ex- 
perience alone cau decide. W. J. Macquorn Rankine. 
Glasgow, Feb. 23rd, 1863. 
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MR. KIRKALDY’s EXPERIMENTS, 

Sir,—I deeply regret if any word of mine has passed the limits 
of fair and generous discussion in the interests of science, so far as 
to justify Mr. Kirkaldy’s implication that I have made a personal 
attack on himself. Amongst other “ grave offences,” however, I have 
not charged him with sneering at Mr. Fairbairn, although the repe- 
tition of the phrases “as previously imagined,” “ previously over- 
looked,” “ not previously suspected,” &c., in each of his more im- 
portant conclusions does, to an ordinary reader, convey a sneer at 
the state of pre-existing information as unusual in scientific 
memoirs is in this case peculiarly unfortunate. Of some distortions 
of my statements, and of his adhesion to his previous misrepresen- 
tations, your readers can judge. ‘I'wo errors, pointed ont by himin 
my last letter, need acknowledgment. ‘The substitution of “six” 
for “ four” in quoting from his letter was inadvertent, and does not 
affect the argument. I have shown that Mr. Fairbairn’s tables imply 
a clear perception of a variable contraction of area accompanying 
fracture by tension, the exceptions being only apparent, and ex- 
plained in the context, whereas Mr. Kirkaldy’s figures and state- 
ment implied the reverse. 

Tnto a more serious error 1 was led by Mr. Kirkaldy’s description 
of some of his experiments in his previous letter. 1f in experiments 
to which the objection raised by me does not apply, he has found a 
sudden strain of 81} per cent. of the statival beeen weight neces- 
sary to cause fracture, I bow to the fact. To me this appears the 
most original and not the least important of his conclusions. 
Beyond this I have nothing to amend or recall. 

The statements in the printed abstract of Mr. Mallet’s paper sustain 
whatever charges I have founded on them. They distinctly imply 
the record of the contraction of area at fracture. If I have mis- 
represented Mr. Kirkaldy, he can easily prove it. His “demand” 
about table 1 is answered on pages 22, 23, 24, and 37 of the Proceed- 
ings, counting the pages from the beginning of the paper. 

The question of the value of the contraction of area in 
selecting materials of construction is more important. The 
variability of that element “in similar bars of the same 
material” may not render it “less interesting or important,” but 
certainly makes it an undesirable engineering constant, if a less 
eccentric substitute can be found. Let it be recorded, however, as 
by other experimenters, in the hope that out of the data so uccu- 
mulated something valuable may ultimately be elicited. And Mr 
Kirkaldy’s mode of tabulating the differences of fractured and 
original areas is a much more intelligible way of putting it than 
the simple statement of reduced dimensions or area. 

Mr. Kirkaldy’s own tables will furnish him with the aid he needs 
in understanding my doubts of the constancy of the contraction of 
area for the same material. For example :— 


Lowsoor Routiep Iron, 


Contraction of Elongation. 
Original and Original and 
stretched areas, fractured areas. 
per cent. per cent. per cent. 
Square lin. bars BBD nce ce SOD vce ove 24-9 


Round lin, bars... 5 190 vee one OBL... 2. 265 
Square fin. bars... 24. 12% ae ove AUB are vee 238 
Proportional Differences. 

Square and Round... ... + } er ot, ae + 
Square lin. and jin. Sat el Se a 
From which it appears that the elongation in this case (even with 
short bars) is more constant than the other elements, and the dif- 
ferences in the stretched and fractured areas and elongations (even 
for very small differences of size and form) are numerically incon- 
sistent. It follows that one of these elements must be more trust- 
worthy than the others, and if one is to be chosen it must be the 
elongation, because from that alone the work causing rupture, or 

co-efficient vive de rupture, can be deduced. 

Without laying too much stress on isolated experiments, open to 
exception, the above agreeing with a comparison I had made of other 
experiments, justifies the “ surmise” of a variableness of contraction 
of area dependent on size and form, which nevertheless cannot rank 
as an established fact till more complete experiments are made, 

Mr. Kirkaldy should be aware that the contraction of area at 
fracture is a maximum in most cases, and closely approaches it in 
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others, with occasional exceptions in the case of bars of unsuitable 
form for tensile experiments and material of irregular quality. At 
all events, and this is sufficient, it is never a mean like the elonga- 
tion. The contraction of stretched area may possibly obviate this 
objection, but it is not the element put forward by him as essential, 
or referred to by me. 

l venture again to reiterate the question in my last. How does 
Mr. Kirkaldy decide the relative merit of two specimens, one having 
the greater breaking weight, the other the greater contraction of 
area ? 

I venture also to ask what experimental evidence he has advanced, 
that the resistance of materials is as the breaking weight and con- 
traction of area jointly ?—for that part of his conclusions appears to 
me to savour strongly of sagacious prediction. I say this, not doubt- 
ing that, with a restriction to sudden or impactive loads, he is ap- 
proximately right; although I believe the half product of elongation 
and breaking weight, or, more accurately, the sum of the products 
of the successive loads and increments of elongation, to be a more 
definite, convenient, and reliable measure. 

in an article in THe Enatnerr, page 111, the received theory of 
sudden strains is called in question. With all respect for the writer, 
I do not think that the theoretical demonstration of that theory is 
invalidated by the statement, “ The deflection, we think, will be such 
that the total work done in bending the bar will amount to double 
that in deflecting it one inch "—a hypothesis for which no reason is 
assigned. In fact the writer has neglected the circumstance that the 
weight of 20,0U0 lb. in descending the ‘414in. after the first deflec- 
tion of lin. has taken place—although it expends the half of its work 
which remained after the completion of the first inch of deflection— 
has gained ris viva tothe extent of 20,000 X *414 in consequence of 
its fall, which has still to be expended. On the ordinary theory, 
40,000 Ib. gradually applied, producing 2in. of deflection (in the case 
supposed), expends 40,000 inch-pounds of work; and 20,000 lb. 
suddenly applied, and producing the same deflection, also expends 
40,000 inch-pounds of work. The same deflection is obtained by 
the same expenditure of work in both cases. 

It is true, as far as 1 am aware, that the theory, so far as it applies 
to loads applied suddenly without velocity, had not been experiment- 
ally tested antecedently to Mr. Kirkaldy’s labours ; but nearly thirty 
years ago Professor Hodgkinson experimented on the impact of fall- 
ing weights on beams and wires, and with the necessary substitu- 
tions and eliminations his formule agree with the received theory in 
the former case, if the inertia of the beam be neglected. 

i have now to consider the apparent contradiction of the theory 
by Mr. Kirkaldy’s experiments. 1 became aware, two or three years 
ago, When tirst applying the principles of Mr. Mallet’s paper to some 
experiments on irou and steel, that the actual work causing rupture 
bya gradually applied load is; in short bars, widely different from 
the half product of the elongation aud breaking weight, being much 
more than this, in consequence of the fact that the larger part of the 
elongation takes place towards the close of the experiment, when 
nearly all the weight is on the bar. In this case, therefore, the 
sudden load necessary to cause fracture will much more nearly 
approach the statical breaking weight; and although this did not 
occur to me when writing my previous Jetter, 1 have no doubt it is 
a chief cause of the fact observed by Mr. Kirkaldy. 

With long bars the elongation is approximately proportional to 
the losd throughout the experiment, and no very serious error is 
introduced by assuming the work done in causing rupture, or some 
of the products of the successive loads into the increments of elonga- 
tion, to be half the product of breaking weight and ultimate 
elongation. In this ease, therefore, the sudden strain necessary to 
fracture a bar may be assumed to approach half the statical breaking 
weight—always premising that the law, as stated by Tue Enaineer, 
applies with perfect accuracy only within the limits of elasticity. 

Nor instance: Professor Hodgkinson made experiments with a 
wire 25ft. long, hanging vertically with 10 1b. atthe end. ‘This wire 
was not broken with 40 1b, falling 4in., but succumbed to 40 Ib. fall- 
ing 5in. Hence, the work necessary to cause rupture was (40 X 43) 
“+ (10 X 1:12) = 19Lineh-pounds. Allowing for the work expended 
in compressing the lead cushion and overcoming the inertia of the 
10 1b, weight,* this does not widely differ from 4 (2523 X 1°12) = 141 
inch-pounds, the work done in fracturing it by a gradually applied 
Weight. Similarly we may suppose 40 Ib. falling 44in. to be equiva- 
lent to 16'1b. descending through the elongation alone, and this does 
not differ widely from one-half the statical breaking weight. 

Kendal, l'eb, 23, 1863. WituiaAm Cawrnorne Unwin. 
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COLLIERY LOCOMOTIVES. 


Sir,—Perhaps the following account of the construction and per- 
formance of « small locomotive, recently built to supply the 
“ Willenhall Furnaces” with coal and iron-stone, may uot “prove 
uninteresting to you or your readers. A colliery locomotive may not 
at first sight seem to bea very interesting theme, but I think there are 
some peculiarities about this litde engine which seem to foreshadow 
an extended sphere of action, not less useful, although far humbler, 
than that already filled by steam on our mighty iron highway. 

‘These farnaces have hitherto been supplied with the two or three 
hundred tons of eoal and iron-stone necessary for their daily con- 
sumption by a large number of horses, the pits being situated at 
distances varying from a mile and a half to three-quarters of a mile 
from them; it was suspected that a locomotive would answer the 
purpose better and more economically than the horse, but many 
obstacles stood in the way of its adoption—the principal being the 
extremely narrow gauge of the rails, and two curves of a remark- 
able character, forming an almost complete “S$” in the space of a 
hundred yards, the line turning twice at right angles in this space: 
one of these “curves” is as sharp a turn as that from Tottenham- 
court-road into Oxford-street, and the other very nearly as bad; 
the line is but 2ft. Gin. gauge—being T believe the narrowest, and 
certainly the most sharply curved, worked by locomotives in 
England. 

Mr. Smith, of Coven, near Wolverhampton, was at length en- 
trusted with the design and construction of a small locomotive to meet 
the exigencies of the case, and she has now been running for the 
last two months with perfect success. I have watched her with 
interest, as believe her to be the narrowest gauge 
and shortest centred engine running in England. If err 
on this point, 1 will feel obliged to any of your cor- 
respondents who will enlighten me. Her principal dime.- 
sions are as follows:—Length, extreme, 17ft.; breadth over 
baffer plank, 5ft. 2in.; diameter of cylinders, 6}in.: length of 
stroke, Lft.; diameter of wheels, 2ft. Giu. ; number of ditto, four, 
coupled; length of wheel base, 4ft.; diameter of boiler, 2ft. 4in.; 
length of grate, 1ft. 10in.; breadth of ditto, 2ft. din. The boiler is of 
Lowmoor; the fire-box of copper, heavily stayed; working pres- 
sure, L00 lb, on the square inch, She is fitted witha No. 5 Injector, 
and a saddle tank capable of holding about 500 gallons. Her weight, 
in working order, is under 8 tons; she has cast iron disc wheels, 
with cast steel tyres. Performance—30 tons, gross weight, upan in- 
cline varying from 1 in 50 to 1 in 70, at a speed of about tive miles 
an hour; were the line longera higher speed could easily be attained. 
She has also taken 14 tons (colliery weight of 25 ewt. to the ton) up 
an incline of Lin 30: in both cases exclusive of the weizht of the 
engine. It may be said that this is no very extraordinary perform- 
ance, but when we remember the nature of the road on which she 
runs, the extremely narrow gauge, and the extraordinary nature of 
the curves which she has to run round, I thiuk we shall find much 
that is worthy of notice; and we cannot fail to draw the deduction 
that there are few situations where small locomotives may not be em- 
ployed with advantage as a substitute for animal power. This 
experimental locomotive (for in the light of an experiment we must 
regard her) plainly demonstrates, by her complete success, that 
engines of a similar or far more powerful class may be successfully 
adopted on almost any existing line worked by horse-power without 


some 





_ * That the weight on the wire and the fixed load on beams has a large 
infiuence in increasing the sudden load necessary to cause fracture is proved 
by the other experiments, 








alteration or outlay. Colliery proprietors would do well to turn their 
attention to this view of the case. Your other correspondents can, I 
am sure, afford a vast amount of information on the subject, which is 
full of interest to a very large class. Many firms now spend large 
sums annually on horse-labour, under the impression that their lines 
could not be worked by steam power. I believe a thorough ventila- 
tion of the subject in your columns would dispel such errors, and at 
least could not fail to prove interesting. If you can find space for 
these first remarks on the subject I shall feel much obliged. 

V. Penprep. 


PROVISIONAL SPECIFICATIONS. 


Sir,—In a recent letter I exposed the fallacy of any general in- 
ference from Mackelcan’s case that the provisional spevification 
would not be read by a judge for the purpose of testing the validity 
of a patent after the filing of the complete specification. The case 
broke down on the insufficiency of the complete specification, which 
fact dispensed with the necessity for referring to the provisional 
document. 

But in the so-called “ great” (?) case of “ Clare v. the Queen,” 
the judge referred to the provisional specification, and left it to the 
jury to say “ whether the complete specification departed from the 
provisional ” 

The answer of the jury to this question is not material to my 
present purpose, which is simply to draw attention to the point of 
law, that the validity of the patent is involved in the agreement of 
the complete specification with the provisional. The former must 
not depart from the latter. 

The jury may or may not have been capable of grasping the full 
import of the question put to them; but the matter to be observed 
is, that such a question was put, thereby indicating the relevancy of 
the point in the judge’s sunk 

Let me take this opportunity of suggesting to inventors that the 
time will probably arrive when the comparison of the complete 
specification with the provisional will become far more serious and 
searching by the substitution for ordinary juries of scientific 
assessors, Who would enable the judge to apply the law with 
increased certainty and consequent force. 

Wintuam Spence, A.1.C.E. 

50, Chancery-lane, W.C., 25th February, 1863. 





ENGINEERS’ TOOLS. 

Sir,—I am not surprised that Mr. Fletcher, as a member of the 
firm of Collier and Co., should write strongly in support of the 
opinions they entertain. Personalities, however, usually betray a 
weak cause, and I must decline an interchange of them, otherwise 
it would be easy to show, that as regards myself, Mr. Fletcher's 
premises are wrong, and his deductions consequently incorrect. 
Both with reference to this and to Mr. Fletcher's mechanical dictum, 
I have no hesitation in leaving the true facts to speak for themselves. 

Francis WIsE. 

Chandos Chambers, Adelphi, W.C., Feb. 26, 1863. 

[We do not wish to interfere between our correspondents, but we 
hardly think Mr. Fletcher's letter was sufiiciently “personal” to 
have deserved the above reply from Mr. Wise.—Eb. EL) 





NOTES ON THE PROPERTIES OF WOOD.* 

By wood we understand that portion of a tree between the rind 
and the marrow, and we have to distinguish the heart from the sap 
wood. In hotter climates trees generally grow largest. A piece of 
heart wood is heavier and harder than a piece of sap wood, and a 
piece cut from near the root will be heavier and stronger than a 
piece cut from near the top. 

The size to which some trees grow is astonishing. A few famous 
chesnut trees on Mount Etna measure from 6vft. to 80ft. in cireum- 
ference ; near Worms, in Germany, grows an elm tree (Ulmus cam- 
pestris), called the Luther tree, 1ltft. high and 35ft. in circum- 
ference; on the island of Teneriffe, a dracwna (dragon tree) is seen, 
80ft. high with a diameter of 29{ft. Still larger than these are the 
mammoth trees (Wellingtonia gigantea), and the firs, found in 
America, some of which are reported to measure 400/t. in height 
and from 60ft. to 80ft. in circumference. 

The inner structure of trees 1s the foundation of all the singulari- 
ties of the woods. It is the same in most European and other trees. 
If we look with the assistance of a magnifying-glass at a cross 
section, we observe in the centre the marrow, next to it the heart 
wood, then the sap wood, the cambium, and the bark. From the 
marrow run out towards the rind thin lines, which are crossed by 
rings, taking the appearance of the cobweb of aspider. These rings 
indicate the age of a tree, one being in general added every year. 
Some trees live very long: for instance, the Adansonian, standing 
on the banks of the Senegal, is estimated to conut nearly 6,000 years. 

The yearly rings stand in close connexion with the development 
of the leaves: if we tind them imperfect, it has been caused by the 
loss or the freezing of the branches. It might also have been 
effected by dryness, or by insects and larger animals who live upou 
and in the trees. Among the most destructive in the animal king- 
dom which attack trees are enumerated the cockchafer, hornbeetle, 
the barkscrab, the castor, hares, rabbits, squirrels, and deer. In 
some instances it has been found that the August sap forms in the 
same year a second ring, by which the age of a larger tree becomes 
doubtful if it is estimated from its yearly rings. ‘lhe formation of 
these rings is not so clearly marked in the wood which has grown in 
hotter climates. 
width of the rings, and in fact it is never that two of them are found 
alike, or at least very seldom. This feature is, however, of value, 
because one may judge by it upon the physical condition of the 
wood; and we will, therefore, examine this point more closely. 

The fir which grows on very dry marl forms very narrow yearly 
rings; if on rich or damp marl, they are wide; and when on wet 
soil they are again smaller. ‘he common fir, on moor soil, has 
even smaller yearly rings than if on dry sand or marl. From this 
it is evident that too wet or too dry a soil is not suitable for the pro- 
motion of this tree. 

The alder (Betula alaus), the willow (Salix), and partly, also, the 
ash tree (Frascinus), grow best on wet soil, and thrive but poorly 
when standing dry. 

The healthy life of a tree requires a certain amount of light and 
constant fresh air, which are necessary, besides the nourishment 
which it derives through its roots from the soil. If atreeis transferred 
into a more suitable climate or richer soil, it will naturally improve 
in condition ; butshould any element be deficient, we shall notice no 
improvement, or the tree may improve in one way, such as increase 
in size, while it suffers on the other hand--for instance, loses in its 
specific weight. A pine with small yearly rings is of good quality, 
for we tind each spring or summer ring surrounded with riper 
autumn wood, richly saturated with resin. 

Towards the bark the autumn rings remain about the same thick- 
ness, Whilst the softer portions are seen larger. A white fir-tree, 
tweuty-five years old and situate in a tolerably suitable ground, may 
have a diameter of 3in. or more, whilst another on dry ground will 
be but lin. thick. With the former the yearly rings will be 
2°5 mill., and with the latter 0°16 mill. If we submit a cross section 
of each under the microscrope, the former will appear like a net 
with large pores, while the second! ooks almost like one solid mass. 
This fact illustrates the cause for the many accidents which have 
not their immediate origin in the rotten or bad state cf timbers. The 
greatest attention should be paid to the point in the selection of 
masts and spars in ship-building yards. The usual width of the 
rings inthe fir, when young, is 2°4 mill, with a slight decrease 
towards the bark ; the smallest rings are found in the Swedish and 
Russian firs: this may be ascribed to the short summer in those cli- 
mates: however, they are found similar in more southern climates ; 
thereforethe same result is brought forward under different circum- 
stances. 


- us ~ read at the Liverpool Architectural Society, and reported in the 
uilder. 





A strange appearance is caused by the unequal | 





The leafwood with large pores deserve special observation. Ana- 
logous but opposite to those made with the pines, we notice with 
them that, although the rings become smaller, yet the quantity or 
bulk of the porous spring wood does not diminish at the same ratio ; 
therefore a cubic inch must contain more mass the less we find pores 
in the same; or in other words, the broader the yearly rings, so 
much greater will be the mass of the wood: the reason is, that the 
pores are considerably smaller on trees with broader yearly rings, 
and at the same time less numerous. The outer rings of trees are 
often found almost as porous as the root-wood. This is still more 
frequently the case with the branches of the trees. If we have, 
therefore, to select between two oaks, we shall choose the one with 
the broader yearly rings, because we shall have in a cubie foot of 
the same a larger quantity of wood than in the other. 

Should it so happen that a whole forest produces trees with wide 
yearly rings, and another forest trees with small rings, then the 
question arises whether the former is caused by the wet condition 
of the soil ; in which case the wood in the first will be more porous 
and loose than in the latter. We must, therefore, take into con- 
sideration the specific weight, as well as the broadness of the rings ; 
and if we find both correspond, then we may conclude that the 
timber is sound. Wood that has rings of more than 6 mill. wide 
for a section of some inches should not be used in building: it is 
only fit to be burned. ‘Trees which have grown in marsh or clammy 
soil, along rivers, furnish bad timber. 

If we dissect the stem of atree throughout, and notice the yearly 
rings, we find many diversions, for the explauation of which we 
have to refer to the organization of the growth of the tree. 

In pines we find more regularity in the width of the rings, from 
the centre towards the bark; this process depends much upon the 
position of the tree and the surrounding influences. With leaf- 
woods we find a greater variety in the rings; but these as well as 
the pine have that same feature in common, that the rings increase 
towards the bark, and that close to the latter they decrease again. 
The number of branches influence the width of the rings in their 
position; aud if a stem was cut through in its centre, we might then 
form the relative width of the rings in the various heights, and 
come to a conclusion as to the cause of theirchanges. It is necessary 
to remark, that the assertion that the rings are wider on the south 
side of a tree than those on the north is devoid of a!l truth; still, 
eccentric trees have broader rings on the projecting side than on 
the flat side; also inclined stems and branches show them smaller 
on the upper side. ‘The bark is of importance to a tree; itacts asa 
protective band for the distribution of the sap, and is therefore 
necessary for the formation of the yearly rings. If the bark is 
damaged or split in a certain place, we observe that the next follow- 
ing ring increases considerably at this wound: an exception of this 
is the almond tree (Amygdalus), which bends hollow in the place 
where the bark has been damaged. 

If we turn our attention to the condition of the woods, and take 
a cross section of the stem half an inch thick, it will hardly be pos- 
sible to detect any difference between the younger and the older 
wood. If we take a stem of the same wood about as thick as an 
arm, the centre portion will appear dryer and may be called the ripe 
wood, while the outer portion is charged more with sap, and called 
sap-wood. With many timbers the heart-wood is of a deeper colour, 
or between the ripe wood and the sap-wood is a portion of different 
colour 

The ripe wood absorbs water less than the sap-wood: it has a 
greater durability, and it is not so easily decomposed as the latter. 

In some trees the destruction commences with the ripening of the 
wood ; for instance, the Canadian poplar (Populus) and the willows 
(Salix), which begin to darken in the ceutre; and by their smell 
they indicate their decay. 

The sap-wood of hard wood trees is of little use. it never lasts for 
any period; and when used it only serves to introduce destructive 
organs into the better wood. a 

When trees arrive at a certain age they should be cut down, if it 
is intended that their wood should be of good and durable quality. 
If they are left growing the quantity of wood will certainly increase, 
but the quality will suffer. 

The limits of the period when the trees are to be felled depends 
upon the development of their wood. } 

The colour is a prominent feature, not only with the various 
species, but also ef the quality of the wood. If the tree is felled in 
a rainy or damp atmosphere, for instance, during a mild winter 
season, then the heart of the wood will retain its natural wet colour 
for a longer period. In a dry spring atmosphere the heart-wood 
dries sooner, although the sap-wood retains its moisture longer than 
the ripe wood of the stem: by this latter process the moisture eva- 
porates and draws towards the bark, by which the sap-wood takes 
the darker colour of the ripe wood. ‘Che proper colours of the 
various woods are only fully developed after they have beeu exposed 
to the influence of the atmosphere for some time. The time when 
the timber is highest in colour is said to be during the period when 
the tree is in full bloom, which assertion has, however, not yet been 
fully verified. : 

If the colour of an oak is of one cast, it is a sign of its good condi- 
tion; but it must be of the same shade in the ripe wood as well as 
in the various yearly rings: as the shades stand under the influence 
of action from without, a proper judgment upon the condition of the 
wood can only be given when the tree is forested, In some instances 
the scent of woods enables us to pass a judgment upon their coudi- 
tion. Persons who pass in the first spring month a number of old 
white poplar trees (Populus alba), will notice an obnoxious smell : 
this proceeds from the sap, which flows from the decayed interior to 
the outside. The pine wood will retain its natural smell for years. 
Leafwood trees have generally a sour smell, and it is reckoned that 
the stronger it is the healthier is the wood. Should this smell be 
faint we may judge that the tree is dying off. La ae 

The sap which circulates in the tree and promotes its life is com- 
posed in its main portion of oxygen, hydrogen, carbon, nitrogen, 
and sulphur. ‘lhe same forms a considerable body in the green or 
fresh wood: it changes more or less in the quality of the wood, and 
the intimate study ot its influences is of great technical importance. 
It has been said that the sap flows out of a tree after it is cut down. 
From experiments which have been made it resulted in this being 
the case with very few woods, and not with the majority: with 
most of them the moisture evaporates. 

‘The quantity of sap changes very considerably during the season 
of the year. Jn elucidation of this a fine example is furnished to us 
by M. Duhamel de Monceau, and described in his work, “ Exploita- 
ion des Bois.” During the years 1732 and 1733 he felled each 
month eight oaks of equal age, and from thesame spot. These were 
cut immediately into twenty-five pieces, each 3ft. long and 3in. 
square (Paris measure), and he obtained the following results :— 


340°718 pounds (Paris weight) in December. 
340 906 os 9 jo January. 
328 °031 ae es we February. 
B3L'OS7 gy ” ” Marchi. 
311875, ~ ‘. April. 
319300 sy, on ~ May. 
297312 - ae os June. 
297°250 =i, 9 an duly. 
314469 9 99 ” August. 
306875 Si, pe ” September. 
323°906 - ~~ as October. 


331°000 ” ” ” November. 
(One pound Paris weight—1°0769 avoirdupoise.) 

From these figures it appears that, during the months of December 
and January the trees contain more sap than at any other period. 
It diminishes in October, November, February, and March; next in 
April, May, August, and September ; and its quantity is least during 
the months of June and July. 

Froth another experiment made in 1737-38 with six stems of young 
oaks, it was ascertained that the lower portion of the trunk weighed 
(hydrostatically determined), of the December wood, 1°132; April 
wood, 1016; July wood, 1-017. ; 

This proves t2at there was most sap in the December wood. The 
difference between the April and July woods remains doubtful. 
The same pieces of wood were also weighed when dry, and, come 
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pared with the fresh weight, it gave the following result in lb. 
weight :— 


——— | 











| Green. Dry. Loss of Sap. 
ee dk os. tn, | arsa9 | 41839 «| ~—(15°500 
July wood... .. «2 oe «+ «2 | 94851 68°226 26°625 
December wood .. «+ «+ « 77-062 52°375 24-687 











~ ‘This shows that the quantity is most in December, and least in 
July and August. We must not overlook in these cases to take into 
consideration the influence of dry and wet seasons, by which the 


sap is materially affected. Contrary to the preceding experiments, 
the notion prevails that the quantity of sap in a tree is more in the 
spring than at any other season. Another author, Mr. Th. Rartig, 
found, after many experiments (which are fully described in Nord- 
linger’s “ Technical Properties of Woods ”) that, upon the average, 
with most woods the greatest moisture is in the trees during the 
months of January and February. He reckons it at 50:05 per cent. 
During the months of March and April some trees discharge 
through their bark a quantity of sap, from which one should believe 
that they were full of it, while only 47-5 per ceut. is really in them. 
In May and June they hold 48:5 per cent.; in July, during which 
the yearly ring is formed, 50 per cent.; and in September, when 
the ring is fully developed, they contain 48 per cent. 

The large amount of sap which is found in stems during the 
winter months diminishes towards the spring. 

Heavy hard woods lose by drying about one-third of their 
original weight: lighter woods, poplars, alders, pines, &c., lose from 
one-third to one-half, which in some degree is dependent upon the 
soil where they were grown. The bark prevents the sap from 
running out of the stem; therefore, if pieces were taken from the 
same stem, some with and others without the bark on, it will be 
noticed that those without bark will discharge much quicker than 
the latter. Experiments have also proved that the weight of pieces 
with their bark on fluctuates, while the weight of barked wood 
steadily diminishes. The cause of this difference is most probably 
due to the hygroscopity of the bark to absorb humidity from the 
atmosphere. 

Wood never loses all its sap: when it becomes air-dry it generally 
has about 20 per cent. of its weight. It is of importance to know 
how long various timbers of different dimensions and strengths will 
take to become air-dry ; that is to say, how soon will they arrive at 
the medium weight which they always maintain, and to which they 
return whenever the influence of the atmosphere alters it. 

Many mechanics require dry wood for their work, but it is not 
seldom that they use it before it is properly seasoned, 

I have before alluded to several instances which affect the due 
seasoning of timber, and from these it is impossible to adopt a general 
rule, because in each place surrounding influences must be taken 
into consideration. Let me, however, refer to the cause of the 
warping of floor-planks, which has its reason—that the air does not 
reach the lower side of the deal. It shows itself stronger where 
the plank has been planed at the top and the lower side has been 
left in its rough state, by which a larger quantity of moisture is 
discharged by the outer side, which causes the warping. 

In exposing various woods to the action of water, it will be 

found that the younger stems are more subjected to its influence, 
because it absorbs more water than old wood. For hydraulic con- 
structions none but well-seasoned old hard woods should be used ; 
and the sap wood should also be avoided, because it promotes the 
decay of the sound parts. ‘The specific weight must next be taken 
into consideration. 
+ Most of the woods swim in the water. The specific weight of 
wood is found by taking the dry weight, then thrown into water 
until quite saturated, after which it is weighed again. We must 
then weigh it under water. If we then divide with the difference 
of the second and third weights, which represent the weight of the 
water displacea by the wood, into the natural dry weight, we obtain 
the specific weight. This answers in general well enough, but it is 
not so correct as the process recommended by Mr. Marcus Bull. He 
justly observes that the wood is liable to swell in the water; and 
after haviog taken the dry weight he covered the piece of wood 
with a varnish having the exact density of the water. This var- 
nish is composed of rosin having a density of 1-079, and wax having 
a density of 0-967. By this varnish the water caunot penetrate into 
the wood. 

The solid matter of the wood divested of all cavities is heavier 
than water, and its density or weight, compared with that of water, 
varies, according to Rumford, from 1 46 to 1°53. 

It is very difficult to give a general figure for the specific weight 
of any kind of wood. Pieces from the same tree produce different 
results, but the following figures give an average weight :— 








 santst tm a a a ee 
Ns 56 se od) te ee Ge Oe oo ee 1°200 
Babnewe Weed 2. x. ce ce ce ce ce 00 0c ce 20 
Ess +5 we ce te 66 oe ce os cs os BORD 
Ebony se <«e ° ec cc ce ce ce +> 1030 
Box os «0 66 «6 «© « 0c ce of 8 ce ce 1050 
Medlar Ge abs ee os se 00 oe oo se OOO 
Lilac or pipe wood .. .. .. oe oe oe oe oe 6 O930 
da ee 08 se ee 60 se 66 68 60 « oo oe 08856 
OOUE: cc <0 40 oe 00 ce ce 06 06 6s oe oe OCS 
Ash eo 60 ce ce 00 c8 6 08 of co se ce O85 
BOW c cf «0 co co co oo 0 © 00 o¢ op O88 
Be ce ch Ge ce 0 6s 66 se 60 os 90 oe OGD 
ee ec eo cc O73 
Fir os ee ec 08 ef « oc ef 6 ee oe 0°657 
Be bt <6 oe te on ek oe cs oe oe ow DO 
Cypress .. se oe co oe ce ce ce cs co oo 0°598 
Cedar +. oe 00 00 oe ce ce ce ce os O61 


Popiar (silver) Sot eae hc oo eo 00 co cc co O89 


Sassafras .. 1. oc ce oc ce 8 cc ce co co 0482 
SUP GONE) «jw 0 ce oe ce ce te ce ce ORD 
Cor' eo 00 oe ce ce ce ce ce ce co oe co O960 


The weight of water for the above is taken at 1,000. 

Experience has shown that the time whentreesare felled has much 
influence upon the condition of the wood. A trial was made in 
Germany with four pieces of oak, cut down in December, January, 
February, and March. A tin ring was fixed at one end of each of 
the four pieces; these rings were filled each with two quarts of 
water, and it proved that the piece of wood cut in December did not 
permit any water to pass through its pores. 


The January wood, after forty-eight hours, passed a few drops; | 


during the same time the entire quantity had run through the Feb- 
ruary wood ; and the water had passed through the March wood in 
two hours and a half. This accounts for the fact that barrels of 
which the wood was felled in February or March, will lose within a 
year as much as eight quarts of water, while others lose hardly any 
at all. One should suppose that wood would absorb salt water more 
easily than fresh water, because of the pressure of the former 
being so much higher; still, this is not the case, and M. Duhamel 
has proved this by an experiment. He took two pieces of oak from 
the same plank, each weighing 5 lb. During eleven months the 
one was exposed to sea water, and increased only by 2°141 Ib. in 
— while the other put into fresh water increased by 4-141 ]b. in 
weight. 

Wood which lies in the atmosphere will constantly vary in weight, 
which depends upon the wet or dry season, and as the action is 
accordingly, we find the wood in its section in a regular bygro- 
metrical action. 

If we attempt to abstract all moisture by heat from the wood, we 
must not forget that at the same time we destroy its nature ; that is, 
the physical condition of the wood, by which it becomes very liable 
to break. Too much hot oil on wood has almost the same influence: 
by this it loses considerably in weight; and soon after the oil has 
been put on the wood becomes brittle, and warps more easily than 
in its natural state. 

The remainder of the sap, which is left in the pores of the timber, 
serves as a binding substance in the whole. It also prevents 
pneyind action, provided the tree was cut at the proper time. 
The hygroscopicity is in constant action in the wood, and affects 
its body, shape, and weight, which in time leads to its dissolution. 





This change is as much a chemical as a physical process, and is 
noticed in all woods. The weight of wood is of great importance 
to us, because its hardness, resistance, and its heating power, as 
well as other valuable properties, are all more or less depending 
upon it. Let us, therefore, enter closer into the subject. In the 
first instance, we must consider that even wood which has been 
forested very light will become heavy when put for some time into 
water; but in such timbers the sap is already given to dissolution. 
If the fibre were the only substance in the wood, then the specific 
weight would depend upon the number of pores contained in its 
body; the pores are, however, diled with a substance such as rosin, 
dye, &c. It comes to this: that young trees contain a great quantity 
of sap, while old trees have in the same proportion less; a volume 
of air being contained instead. 

Suppose we leave the troublesome portion (the water) out of the 
question for a moment, and inquire into the reason which causes the 
heavier or lighter specific weight in dry wood. 

The hardest and heaviest woods come from the hotter climates ; 
the only exception is the pine, which thrives considerably better 
and furnishes heavier timber when it has grown in colder regions 
or upon high mountains. 

Trees grown on northern slopes furnish lighter timber than if 
grown on southern or westerv. In these remarks we have already 
noticed the fact that the soil has great influence upon the width of 
the yearly rings ; and I also remarked that from this we are able 
to come to a conclusion in regard to the specific weight. We have 
since heard of a number of facts by which the connection between 
the yearly rings and the specific weight is greatly modified; but, as 
an instance, 1 meution the fir and larch trees, which both are 
heaviest when their rings are smallest. 

Another influence upon the specific weight is exercised by the 
resin and the dye which are contained in the interior of the wood. 
On level dry ground or deep sandy soil we find the fir (Pinus sylves- 
tris) beautifully red inside; in the same condition we find the leg- 
fir (Pinus mughus) on turf soil, where there is an abundance of 
water ; but when we look at it on lias soil, it shows broad yearly 
rings and hardly any colour at «ll. The larch tree, again, in such 
soil developes itself well, with a rich colour. The cause for these 
appearances must therefore rest w th the chemical condition of the 
soil, and its effect upon the individuality of the fir. Oaks generally 
furnish good timber when grown slowly in dry ground, whilst 
those from wet soil appear comparatively spongy: similar results 
are obtained with other trees. 


GWYNNE’S CENTRIFUGAL PUMPS. 
{ ddustrations on next page. | 

Tus invention, by J. E. A. Gwynne, of Essex-street Wharves, 
W.C., relates chiefly to improvements in the construction and 
arrangement of centrifugal pumps, and in their application to new 
and useful purposes. 

Figs. 1, 2, 3, 4, 5, and 6, represent improvements in the construc- 
tion of the discs or revolving wheels of centrifugal pumps. In 
Fig. 1 the arms or impelling blades are curved forward at the centre 
of the wheel A, where they meet the entering water tapering 
towards the shaft B in the form of a screw and inclined back- 
wards, where they approach the periphery or circumference, 
as at C, ie, curved from the direction of rotation; Fig. 2 is a 
section of disc in Fig. 1. In Fig. 3 the arms or impelling blades are 
sloped or inclined at a tangent to the central boss D, and are curved 
off at or near the circumference, as at C; Fig.4 is a section of disc, 
Fig. 3. These two improved discs are best adapted for raising or 
forcing fluids to comparatively low lifts. For high lifts or great 
pressures the blades orarms are made either straight or slightly curved 
throughout their entire length, and of a sharper curve at their 
extremities as they approach both to the centre and the circum- 
ference, see Fig. 5, A, A, and C, C; but the curves in this instance 
are turned in the opposite direction to those previously described 
(Figs. 1 and 3), in other words curved towards the direction of 
rotation. The arrows indicate the direction in which the discs 
should revolve. The bosses or centres of these improved discs are 
strengthened by increasing their diameters at the middle, as shown 
in the sections, Figs. 2, 4, and 6, and also by carrying the blades 
downwards from the direction in which they revolve: this does not, 
in the slightest degree, interfere with the free eutrance of the water, 
and, at the same time, gives great increased strength to the disc. 
The cases or receivers of the pumps are constructed so as to give to 
the waterways a gradually increasing area (see Figs. 7 and 8) from 
the top or division plate E, which is inserted to prevent any rota- 
tion of the fluid in the pump case; this stop is made of 
a curved shape, so as to give the entrance of the discharge pipe 
a bell-mouthed form; a passage is cut at F for the escape into the 
discharge pipe G of any air or gas that may gather in the upper 
portion of the pump case, where the sides of the case meet inside the 
suction pipe. The suction and discharge pipes are arranged in 
various ways, as represented in Figs. 8, 9, 10, 14, 15, and 20. The 
pumps are to be worked by one or more pulleys, as shown by Figs. 
13 and 15. On the revolving shaft on which the disc is keyed are 
fixed adjustable collars, rings, washers, or other contrivances for 
balancing and compensating the wear in the disc or case of pump 
I, I, Fig. 8, or more plainly shown on a larger scale, I, 1, Fig. 12. 

Fig. 13 represents the improvements in lubricating the bearings of 
centrifugal or other like pumps, and this is effected by allowing a 
small quantity of the fluid the pump is raising, and which can be 
graduated by a cock K, to drop on the bearings; and gland L is 
a filter through which the fluid can be first passed, if desired, 
before going to the bearings. The tubes N and P convey the 
waste fluid to its original source, and no loss or inconvenience can 





rise. 

Figs. 17, 18, and 19 represent other modifications of the improve- 
ments in centrifugal pumps, and adapted for working under the fluid 
to be raised; thus doing away with valves, besides offering other 
advantages for many situations. Fig. 17 shows the pump body X 
fixed to any ordinary foundation under the water level; the dis- 
charge pipe, R, R, is carried to the required elevation, and the 
driving shaft, 5, 8, rises vertically, and may be driven by bevel 
gearing, as shown, or direct from an engine, or by belt from the 
motive power. 

Fig. 18 represents a modification of the same arrangement with 
the discharge pipe rising vertically, and the shaft S passing through 
and supported in this pipe; the top suction entrance Z may be 
carried down, as per dotted lines, which will enable the pump to dis- 
charge all the water to a level with the bottom of case. ‘The pump is 
arranged in Fig. 19, so that it can be suspended if desired from above 
high water line, and it may be driven either by an engine T 
attached direct to the shaft 5, as sketched, or as may otherwise be 
found most convenient. In this arrangement is shown a screw, E, E, 
attached to the driving shaft 8, having a diameter nearly equal to 
that of the pipe; this screw also acts on or elevates the water, and 
by its use a less speed of the main shait is required, or the same 
speed will raise toa greater height. The screw can be applied to 
the pumps, Figs. 17 and 18, also. In Figs. 17 aud 18 the disc 
receives its water or other fluid on both sides, but in Fig 19 it takes 
it on one side only. 

Fig. 20 represents one of the improved pumps mounted on wheels 
and rendered portable for works of drainage, irrigation, &c. The 
pump case is widened at the base, so as to avoid a bed plate; the body 
is kept low, the suction pipe rendered convenient to get at, and the 
details so carried out as to ensure lightness, strength, and durability. 

Fig. 16 represents one of the improved applications of the centri- 
fugal pump. A, A, is a syphon of the ordinary construction, but 
having a flap valve B opening upwards attached to the inner end 
(this valve will prevent the water flowing back again), and C a 
valve opening outwards, and shown closed by the chain D; 
F is one of the improved centrifugal pumps, shown attached to the 
syphon with a separate suction pipe and valve dipping into the 
water, and its discharge pipe secured to and emptying into the 
sypbon A; G is a portable engine for giving motion by a belt to the 
pump. To start the syphon the centrifugal pump is made to revolve 








jn the direction of the arrow, the air cock E is opened, and the 
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syphon getting filled with water, all the air is quickly dislodged. 
The air valve E is then closed, and if the chain D is unfastened, the 
valve © will open, and the syphon will discharge water in the 
usual way and at the ordinary velocity, and if the pump F is kept 
on working, an increased discharge of water will be obtained through 
the syphon, the increase being in proportion to the velocity of the 
water discharged by the pump F, this increased oy is in addi- 
tion to the actual water forced into the syphon by the pump. By 
this arrangement the syphon can be made to act when the water on 
each side of the bank is at the same level. One pump may be made 
to charge or fill a number of syphons if placed near each other, and 
the pump itself can be driven by hand, horse, wind, or other power, 
or by a turbine or other water wheel worked by the discharge water 
from one of the syphons where the difference in the levels of water 
warrants such an application. 

Fig. 21 represents another modification of this application ; F isa 
centrifugal pump with an independent suction pipe and valve having 
its discharge or forcing pipe D, opening into a pipe A of much 
larger area. If the water at a high velocity from the pump F is dis- 
charged into the larger pipe A, a comparatively large body 
of water or other fluid may be raised to a low level simply by the 
velocity communicated to the water in the large pipe A; the 
valve B prevents any water returning, and pumps of small 
capacity may thus be employed to raise large bodies of water or 
other fluids; for all the force, momentum, or velocity left in the 
water coming from the pump is turned to useful account. This 
arrangement is particularly applicable to cases where water mixed 
with sand, stones, mud, sewage, or other substances have to be passed 
or raised comparatively clean, or partially filtered water may be driven 
through the small pump F, and the large pipe A will carry off 
matter which could not possibly be passed through any pump with- 
out injury, ifat all. The same principle may be applied in a variety 
of ways, also for increasing the velocity of fluids or gases through 
pipes, orifices, &c. 

Fig. 11 represents the improved centrifugal pump A, as applied 
on board a shi), floating dry dock, or other floating body, so that 
by the reaction of the water discharged from the orifices when the 
pump is in action, the ship or floating body is caused to turn round 
in any ?equired direction. This is effected by opening certain water- 
ways corresponding with the direction in which the vessel or float- 
ing body is required to move. B, B, are a pair of engines attached 
direct to the shaft of the pump <A, the pipes O, O, and P, P, 
communicate with the discharge or forcing pipe of pump, and are 
opened or shut with valves as desired. ‘The suction pipe, which 
may be placed in any way most conveniert, communicates 
with the water in which the vessel floats. If the pump is put 
in motion, and the orifices D, D, are opened, the ship or 
floating body will be turned round in the direction of the 
arrow No 1, and if these are closed and the orifices C, C, 
are opened, the floating body will be turned in the direction 
of the arrow No.2. Also, if any pair of the orifices C and D are 
opened, the ship will be propelled back or forward, depending o 
which end of the vessel the openings are made; for instance, if the 
orifices at the stern ave opened the vessel will go forward, and 
if at the bow the vessel will be sent backwards; and to effec- 
tually enable the ship to be guided or maneuvred without 
a helm it is only necessary to open one or other of the orifices at 
the stern to bring the ship’s head round in any way desired: tho 
action will be more rapid still if the opposite orifice at the bow 
is also opened. For ships of war, when the hilm is licble to be shot 
away, or when it may get damaged in other cases, this arrangement 
offers great advantages. ‘he pump can be used also for partly 
flooding the ship and extinguishing fires, pumping the ship dry in 
case of leakage, washing the decks, &c. The pump may, if desired, 
be attached to the engines of the ship, and the water propelled may 
be used for condensing, either when the ordinary or surface con- 
densation arrangements are used, The pump, &c., can be placed 
in any situation found most convenient. 

Figs. 9 and 10 represent an application of the centrifugal pump, 
which will indicate the number of revolutions of engines, 
&c., or the speed of locomotives or steamships; and this 
is effected by employing the velocity of a small centrifugal 
pump, which can be driven from the crank shaft or other con- 
venient part of the engine. The pump A, A, communicates 
with an indicator B, B, constructed on the principle of a steam 
gauge, but graduated to the required work; C is a small 
reservoir containing oil, water, or other suitable fluid which 
keeps the pump always full. The pressure given to the fluid acting 
on the gauge by the pump is in proportion to its speed or velocity, 
this can be easily calculated, and the dial of indicator marked for the 
required purpose, such as to show the number of miles a locomotive 
is travelling per hour, the number of revolutions of any piece of 
mechanism, or the approximate speed of a steam ship; a loose or 
idle hand D will show the highest point attained. The gauge 
may be placed any desired distance from the pup, as the water 
pressure will be communicated through a tube of any length. 








A Frencu Scueme.—A newspaper called La Paix has circulated 
an aunouncement to the effect that some of the most distingu‘shed 
engineers in France, among whom are mentioned MM. Filachat, 
Petiet, Lechatelier, and Girard, have approved a plan of a railway 
from Paris to Marseilles, which would resolve a problem hitherto 
considered impossible. They assert that the journey from Paris to 
Marseilles, 510 miles, may be accomplished in an hour and a half, 
with more economy and security than it is at present performed in 
eighteen hours. ‘They are so decided in their opinion, that several 
of them have demanded permission for the construction of the rail- 
way. The plan has been submitted to the Emperor for his approba- 
tion. The hydraulic system invented by M. Girard, in which he 
ieee sliding for running on wheels, is the basis of the new 
plan. 


Fearrut Bower Exetosion at Haniey.—Shortly before twelve 
o'clock on Monday the inhabitants of the lower parts of the town 
of Hanley were startled by a loud report, which shook the windows 
of the houses. Simultaneously there was a teemendous outburst of 
steam, which proceeded from the furnaces of Earl Granville, on the 
Etruria-road, about a quarter of a mile from the town. It was soon 
ascertained that a boiler, one of many connected with the extensive 
establishment, where iron is forged and rolled, had burst, and that 
several lives had been instantaneously sacrificed, besides many 
serious injuries being sustained, several of which, it is expected, will 
prove fata!. The boiler which exploded is one which was connected 
with the movement of the machinery in the puddling-house. It 
was nearly new, of the tubular description, fixed upright, and built 
around with brick. The force of the explosion was manifested by 
the greater part of the mass of the boiler (all, indeed, except a few 
fragments of the bottom) being lifted high in the air, and carried 
150 yards a ‘ay in the direction of Cobridge. Among those killed 
at once was the engine-tenter, whose mutilated remains were found 
under a portion of the interior tubular part of the boiler, and about 
30 yards from the site which it had occupied. It is supposed that 
he was carried thus far by the violence of the explosion, when the 
part mentioned, separating from the main mass of the boiler, fell as 
it was found, crushing the crown of his head quite flat. T'wo men and 
a boy were killed in the adjacent puddling house, it is believed, by 
the falling masses of brick and ruins blown through the roof, which 
on the side towards the boiler was nearly shattered to pieces. A 
labourer was also killed who was engaged in wheeling a barrow 
across the yard. A tall and massive iron clamped chimney, closely 
contiguous to the boiler, is much rent, and the furnace and other 
buildings, many scores of yards distant, bear evidence of the violence 
with which the bricks which surrounded the boiler have been 
thrown against them. Fragments of bricks were also strewn about 
the yards. At 5 in the afternoon it was known that five or six men 
and a boy were dead, and it was rumoured that another was on tlc 
point of expiring. Seventeen persons have also been removed to 
the North Staffordshire Infirmary, more or less injured. The cause 
of the explosion cannot yet be ascertained. It was expected that a 
coroner's inquiry would be held on Thursday. 
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TO CORRESPONDENTS. 

Notice.—A SprEcIAL EDITION of THE ENGINEER is 
published for FOREIGN CrrcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 


*,* Covers for binding the volume can be had from the publisher 
price 2s. 6d. each. 


C. T. P.— Your note appears to be a repetition of that sent last week. 

M. A.—No. 309 isin print. Send eight stamps to the publisher, to whom you 
should have writ'en at yirst, 

AN Utp TURNER.— We do not understand your letter 
ideas into cleaver language 7 

AMATEUR,.— We kaow of no really cheap work ou setting out wheels. 
Messrs. Spon, of V6, Bucklersbury. 

J. 8. P.—Sellers’ scvew-cutting machine, made by Messrs. Sharp, Slewart, and 
Ca., was patented in 1859, No. 1109. 

A. C. 8.—A good work on mechanical draiing is published by Messrs, W. 
Johnson and Co,, V6, Buchanan-street, Glasqoir. 

R.N.-- You had best inquire ia your owa neinhovrhood. We have hat no 
oecasion to ascertain the pi ice of such a machine, wor do we know who makes 


Can you not put your 


Write to 


it, 

SaxuM.—Messrs. Warne's address is Tottenham, Middleser. Let us know what 
patent you are looking up, and we will inform you whether the £0 stamp 
has been paid, 

G. L, L.— We regret to say that, so fur as we ave airese, uo improved valve 
has been recently introduced into locomotive practice Mr. J. W. Hack- 
wortl’s d-uble exhaust ported valve is not extensively used, is, indeed, it be 
vaed at all, on locomotives. Pision valves ave not now used Jor locomotives, 
although they have often been tried in carious forms, 

JI.8.—Many contrivances for preventing sires in warehouses have been patented 
since the great jive in Tooley-strect. The water will vise From the mains to a 
height of Srom a few Jeet to eighty feet, or more, according to the elevation 
of the gound and the distance from the water companies’ puii ping stations. 
£2.000,000 wa value of property were estimated to have been destroyed ut the 
Tooley-street fire. 

CASK-MAKING MACHINERY. 
(To the Editor of the Engineer.) 

Sir,—We have perused with some interest the 'etters which have appeared 
in your jourval in reference to Wood-working machinery, but more especially 
that part which related to machinery for making wood casks. Thinking 
that the subject may be interesting to you, we are desirous of informing you 
that we possess a works in Liverpool (at Bath Village) where we make wood 
casks of all kinds by machmery, as the report of the same will testify. 
The gentleman who wrote this report wili no doubt be known to you— 
Mr. Davison. of London-street. The machinery and the whole apparatus has 
been supplied by Messrs, Greenwood and Batley, of Leeds 

Birmingham, Feb. 19th 1863. Joun Besson ann Co, 








INDESTRUCTIBILITY OF FIRE CLAY. 
(To the Editor of The Baginecr.) 

Siz,—The vast importance of having an article that will permanently 
withstand the effects of intense heat and subsequent cooling induces 
me to say, with kind permi-sion, a few hurricd words more ou tue subject. 
How is smoke consumption to be effected, unless we have a material to 
form a perforated tile (iu lieu of grating bars), through which we could drag 
the tame ard smoke downward, so that the latter should never rise before 
coming iu contact with heated embers and white-hot tile. ‘This subject 
appears one worthy of notice of the Sccial Science Association. Who can be 
clean if smutted by blacks? Men, animals, and vegetation suffer. I have 
more to say on the subject, and that of an astounding character. 

14, Loudoun-square, Cardiff. c. W. D. 











TOLLS ON AGRICULTURAL IMPLEMENTS. 
(To the Editor of The Engineer.) 

Sin,—Would you have the kindness to inform me whether a chaff-cutting 
machine employed on a farm is an implement of husbandry, and therefore 
exempt from toll according to your paper of the 6th inst. ? 

I have a locomotive for thuashing and chaff cutting which carries the 
chaff machine from farm to farm for hire, which, ou the 9th inst., was going 
through Pinwell gate, near Atherstone, and was charged 2s. 6d. toil, con- 
sequently I took out a summons for the gatekeeper, and the case came 
before the magistrates at Atherstone on the 24th inst., when it was their 
opinion that a chaff-cutting machine was not an implement of husbandry, 
and, according to their reading of the Act, they awarded the gatekeeper to 
return me 2s., and keep 6d. as the proper toll, and costs divided. The 
engine has three wheels, two 8-in. and one 6-in., and weighs when 
travelling with its machine, coals, and water, 3 tons 12 ewt. Would you 
favour me with the insertion of the above, and your opinion ? 

Hartshill, Atherstone, Feb. 25th, 1sus. Titus RowkorTom. 

MEETINGS NEXT WEEK. 

INSTITUTION OF CivIL ENGINEERS.—Tuesday, March 3rd, at 8 p.m.. ** The 
Perennial and Flood Waters of the Upper Thames.” By the Rev. J. C. 
Clutterbuck, M.A. 

Socikty OF ARTs.—Wednesday, at 8 p.m., ‘* On the Influence of Social 
Institutions on the Progress of Art in this and iu Foreign Countries.” By 
George R. Burnell. 

Society or ENGINEERS.—Lower Hall, Exeter Hall, Strand, Monday, at 
7 p.m., “On the Relacion between the Safe Load and the Ultimate Strength 
of Iron.” By Zerah Colburn. 


Tue ENGINEER can be had, by order, from any newsagent wn town or country 
and at the varwus railway statious; or it can, if preferred, be supplied 
direct from the office on the following terns (paid in advance)/:— 

Half yearly (including double number), 15s. 9d. 
Yearly (including two double numbers}, £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and suexpence per cnnwn 
will be made. 
THE ENGINEER is registered for transmission abroad. 

Advertisements cainot Le guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are churged the same rate for the space they sill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsaad publishing department of this paper 
are to be addressed to the publisher, Mn. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUK ENGINEER, 163, 
Strand, London, W. C. 
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HIGH SPEED STEAM NAVIGATION. 

Ir is unlikely that we shall be long content with an 
average rate of speed of eleven or twelve knots in the case 
of ocean mail steamships, still less of eight or nine knots, 
the common rate of war steamers. ‘There are instances, 
on trial at the measured mile, of specds of upwards of 
15 knots by the first-named class of vessels, and of 
from 13 to 14 knots by some of the most powerful 
steamships of war, but the average at sea is not 
over (if indeed it be not under) the slower rates which we 
have assigned. There are two courses open to ship- 
builders and engineers in attempting to obtain increased 
speed. One is to diminish the resistances opposed to the 
motion of the vessel, and the other is to increase the 
power applied in propuision. ‘To diminish the resistances 
we may, as far as possible, diminish displacement by 
keeping down dead weight; we may also, within certain 
limits, diminish the midship section and make up the 
necessary displacement in length of hull, and we may pos- 


sibly still further diminish the resistance by increased 
fineness of lines fore and aft. For high-speed ships, masts, 
yards, and rigging, are not only obstructions owing to 
| their resistance to the air, especially in head winds, but 
| their weight, often very great, adds so much to the dis- 
| placement, and so much therefore to the burden upon the 
engines. If anything like twenty knots an hour is to be 
attempted, masts and all other objects above deck would 
oppose resistance, even in ordinary winds aft, and unless 
they were to be retained from motives of prudence, and to 
serve in cases of disabled machinery, they should be dis- 
pensed with altogether. As for dead weight below deck, 
| it is possible that something will yet be saved by employ- 

ing steel in place of iron, just as iron has the advantage 
in lightness as compared with wood. ‘The Galway Com- 
pany’s largest steamship, the Adriatic, has a displacement 
of about 5,000 tons, and of this 2,000 tons is the weight of 
| the wooden hull alone. An iron hull of equal strength 
would, as is well known, have been several hundred 
| tons lighter. If, furthermore, by the introduction of im- 
| proved machinery, we can save weight in the engines, 
| boilers, water in boilers, and coal carried, this will, of 
| course, by so much diminish the work to be done at a given 
' speed. As we have mentioned the Adriatic, we may say 
‘that her engines weigh 380 tons, her boilers about 390 
tons, the water in boilers about 500 tons; and that, besides 
the weight of her paddles and spare gear, she carries 

1,300 tons of coal when commencing an-Atlantic voyage : 
| the whole weight of machinery (when at work) and coal 
| being about 2,700 tons. We cannot avoid expressing the 
| opinion that, without spars, with a steel hull, and with im- 
| proved engiacs, a ship of the same useful tonnage, and 
| having the same passenger accommodation, could be made 
| to go at the same speed with from one-half to two-thirds 
| of the total weight, and with but from one-fourth to one- 
third the same daily consumption of coal. Indeed, with the 
ultimate application of every means of economy, the saving 
in fuel should be much greater than this. 

The ultimate diminution of resistance due to improved pro- 
portions and form may never be ascertained ; but with greater 
proportionate length and fineness we are likely to still 
| further economise power, and thus to acquire the means of 
| obtaining a higher speed. It is not many years ago when 

the length of steam vessels seldom exceeded five beams, 
and, in the case of vessels of war, four beams were con- 
sidered the best length. Now, lengths of seven and cight 
beams are common in the merchant marine, many old and 
| comparatively short ships have been lengthened with ad- 
| vantage, our great modern plated ships of war have up- 
wards of six-and-a-half beams, and our fast river boats 
and the high speed Holyhead steamers have ten beams. 
The resistance of ships, at a given speed, depends con- 
jointly upon the area of the midship section, the form of 
the lines, and the extent of surface exposed to the friction 
of the water. It is evident that, by a mere difference in 
length, one of two ships may have twice the displacement 
of the other, although the area of midship section may be 
the same. ‘The longer vessel will, of course, have more 
surface under water than the shorter ship; but, with lines 
of the same form, this will constitute the only difference in 
resistance. ‘Ihe original weakness of the Galway steamers, 
whose length is about nine beams, will have raised a pre- 
judice against vessels of that proportion, yet with the 
strengthening put in by Messrs. Laird and Sons, and Mr. 
Pitcher, it is probable that the present strength of these 
vessels is all that can be desired. At any rate, the art of 
building long and narrow ships, even up to twelve or 
fifteen beams in length, is likely to be studied with useful 
results in future; and we cannot doubt that ships of 30 ft. 
beam, and even 600 ft. long, can be made to possess the 
utmost requisite strength. 

Large ships, of course, have less resistance, in proportion 
to their tonnage, than small ships. By doubling all the 
linear dimensions of a ship, her tonnage is increased cight- 
fold, yet her midship section and her trictional surface are 
increased only four-fold. There are two boats, the Lyons 
and the Orleans, on the Newhaven and Dieppe station, 
which were built by Mr. Scott Russell, and which have, as 
nearly as may be, one-fourth the linear dimensions, and 
therefore one sixty-fourth the displacement, of the Great 
Eastern. Yet, to attain a speed of 14 knots an hour, the 
boats under notice work up to nearly one-eighth the indi- 
cated horse-power of the Great Kastern. When, therefore, 
the time shall have arrived when steamers of great ton- 
nage can command adequate cargoes, a much higher speed 
can be obtained with a given proportion of horse power to 
tonnage. 

But, whatever may be effected, in the saving of dead 
weight or in the improvement cf the forms of ships, the 
chief means of obtaining increased speed are to be sought 
in the improvement of the engines, whereby a given 
power may be obtained with one-third or one-fourth the 
present expenditure of coal. It is doubtless difficult for the 
purely practical man to understand that any such economy 
of fuel is possible. Yet the more attentively the capabili- 
ties of the steam engine are studied the more apparent it 
is that an even greater economy is attainable, when we have 
learnt to work our steam to the best advantage. A pound 
of good coal, when burnt without waste, will evaporate 
from 12 ib. to 14 lb. of water, and yet we seldom attain an 
evaporation of 7]b. at sea. With good surface condensers 
nearly one-fourth of the ordinary consumption of coal may 
be saved, merely by saving the heat otherwise lost in 
blowing off. With surface condensers, moderate superheat- 
ing, steam-jacketted cylinders, and, with these, increased 
expansive working, the Peninsular and Oriental Steamship 
Company have already diminished the consumption of coal, 
in their new ships, from 43 1b. or 5 lb. per hourly horse- 
power to 2} 1b. or 24 1b., an actual saving of one-half, which, 
during a long service of the Mooltan, is found to be con- 
tinuous, and quite to bedepended upon. In this case there 
has been no improvement, that we are aware of, in the 
boilers. Yct, with steam of greater pressure and increased 
expansion, this expenditure of coal might be again 
diminished at least one-half. Jtowan’s engines, although 
the boilers have not quite answered the expectations formed 
of them, have actually worked with an expenditure of fuel 
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| 10 knots. 





of less than 1} 1b. per indicated horse-power per hour. 
These are actually attained results, which may be repeated 
in everyday practice just as soon as our mechanical 
engineers solve the problem, which is now before them, to 
wit: the construction of machinery which shall permit of 
the continuous performance of what has actually been 
realised in occasional practice. Were we to enter here 
upon the consideration of the ultimate capabilities of steam, 
we think we might show that it is only the want of suffi- 
cient practical knowledge on the part of our engine makers 
which prevents the regular attainment of an hourly horse- 
power with 4 Ib. coal. 

It is not to be forgotten that every established engineer- 
ing firm, whose reputation is already made, has strong 
reasons for not secking to improve steam engines up to the 
point we have indicated. ‘lo construct and introduce a per- 
fected class of machinery would require a long course of 
costly experiment and much risk, and when made it would 
be found that not one half (if as much) profit could be 
secured from it as from the heavy and wasteful ma- 
chinery now made. ‘The improvements to which we are 
here looking forward will be made, not with the aid, but 
in spite of the great firms: for it is to the smaller and 
rising firms and not to the great makers, who have had the 
monopoly of Government contracts, and the exclusive pa- 
tronage of the Cunard and Royal Mail Companies, that we 
owe the remarkable progress which has already been made 
in marine engineering within the last four or five years. 

With the highest practicable degree of steam economy 
we may greatly increase our present steamship speeds. ‘To 
double a given rate of speed at sea requires that the power 
be increased cight fold. If 1,000-horse power drive a 
vessel at 8 knots, $,000-horse power will be required at 
16 knots. ‘This is the theoretical ratio, but in practice the 
difference is actually rather greater. ‘lo double the speed, 
therefore, would require that the hourly consumption of 
fuel be increased eight-fuld, but upon a voyage of a given 
length, as from Southampton to Gibraltar, the time oecu- 
pied would be but one half as great, so that four times as 
much coal would be required, per voyage, at 20 knots as at 
But as an cight-fold increase of power seems 
almost beyond the conditions of practical steam nuvigation, 
we may observe that a four-fold increase would quicken the 
speed from say 10 knots to 16 knots, the power required at 
the last named specd being four times that necessary at the 
slower rate. Now, whenever the limit of steam economy is 
reached at sea, it will be with engines of the utmost light- 
ness, working at a high speed, and we are willing to 
await the time when, instead of upwards of 1,250 tous of 
engines, boilers and water, for an indicated power of 5,000 
horses, as in the Adriatic, 1,600 tons of machinery shall 
give 20,000 indicated horses power, while at the same time, 
with the ability to run off 500 miles a day, the coal for a 
transatlantic voyage need not, for a vessel of 5,000 tons 
displacement, exceed the quantity now carried when the 
run is made at the rate of 300 or 312 miles a day. 

Such speculations upon the capabilities of the steam 
engine may appear to savour too much of prediction, but 
it is to be remembered that, in the reputed perfect state in 
which Watt left the steam engine it consumed 10 lb, of 
coal per hourly horse-power, a rate nearly or quite double 
that permitted even in the common or unimproved practice 
of the present time, while it was at least four times that of 
improved engines now in use. When the problem of 
high-speed navigation is worked out to its ultimate results 
we shall confidently look for the regular attainment of 
speeds of 20 knots an hoer at sea, with ships of 10,000 
tons displacement, with but half the coal burnt daily on 
board the Great Mastern. 


TIMBER BRIDGES. 

A PAPER was read at the Institution of Civil Engineers, 
on ‘Tuesday evening, on American timber bridges. An 
abstract appears in unother column. It appears that, for 
spans of ubout 160ft., these bridges weigh about half a 
ton per lineal foot of single line, and that the wood is sub- 
jected to strains of from 500 to 600 1b, per square inch in 
tension, and from 700 1b. to 900 1b. in compression. The 
ultimate resistance of good timber is generally from 
10,000 Ib. to 12,0001b. per square inch im tension, and 
from 5,000 lb, to 6,000 1b., per square inch in compression. 
Less strain is practically allowed, however, in tension than 
in compression, on account of the weakening of the lower 
chords by splicing. Good timber is actually stronger in 
proportion to its weight than the best steel, being twice as 
strong as wrought iron, weight for weight; and the Ame- 
ricans appear to have turned their fuvourite material to 
good account. American engineers appear to think in 
wood, while ours think in iron. In point of stiffness, the 
timber bridges appear to have but very little deflection, at 
least when new, although they are generally erected with 
a good amount of initial strain in their various parts, this 
being brought on by screwing up their tension rods. As 
to cost, it appears that, making allowances for the variable 
prices of timber in different parts of the States, spans of 
100£t. cost, exclusive of foundations and masonry, about 
£4 per lineal foot, while spans of from 150ft. to 2ov0ft. 
cost from £5 10s. to £7, or even £5 per lineal foot; and 
when the timber is planed (which is not often done), and 
the work throughout done im a superior manner, 29d0ft. 
spans cost from £10 to £12 per lineal foot for single line 
bridges. 

But timber bridges, although American engineers gene- 
rally defend them with much spirit, would never answer in 
English practice, at any rate where money could possibly be 
spared for iron structures. Whatever may be the original 
strength of a timber bridge, it is perishable at the best, and 
it is liable to destruction by fire at any moment. Mr. 
Mosse’s paper did not state what was the natural “ life” of 
American bridges, but Mr. Post, formerly chief engineer of 
the New York and Eric Railroad, stated, in his report 
for 1857, that “ tweuty years or more” wes about the 
term for which a thoroughly first-class timber bridge could 
be expected to keep up without heavy repairs, while the 
class of bridges in more general use were counted upon for 
but from six years to fifteen years in all. The chief 
engineer of the Pennsylvania Central Railroad, at the same 
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time, considered nine years to be the natural life of an 
uncovered wooden truss. We are aware that there are 
large timber bridges over the Merrimack, Connecticut, and 
other rivers in the States, which have borne up under nearly 
or quite twenty years of railway traffic, and we believe 
they are still considered to be in a trustworthy condition. 
At the same time, other bridges of like construction are 
frequently breaking down, under passenger or goods trains, 
half-a-dozen instances of this kind having been mentioned 
in the discussion the other evening, and this without 
including the fall of temporary bridges like that, upwards 
of six years ago, when upwards of forty passengers were 
killed on the Pacific Railroad in Missouri. Not long ago 
we heard of two large American bridges being blown down 
and totally destroyed by wind, one over the Rock River on 
the Chicago and Galena Railroad, and the other a long 
bridge on the line of the Memphis and Charleston Railroad, 
As for fires, one would suppose, from what came out in the 
discussion, that timber bridges were always burning down. 
Upwards of a dozen instances of this kind were given, 
without mentioning the destruction of bridges by retreating 
or pursuing forces since the beginning of the present un- 
happy war. American bridges require to be watched, 
night and day, and on some lines it is considered necessary 
to shut off the steam and to close the ash-pan damper, not 
merely to slacken the speed, but to guard against fire. 

It is to be borne in mind that the timber of American 
bridges is seldom if ever treated with preservative sub- 
stances, like creosote, chloride of zinc, or sulphate of 
copper; that the timber is not unfrequently, or, rather, 
generally used in an unseasoned state, that it is not often 
planed, and seldom painted, except in the very best class of 
structures, although a sort of house is generally erected 
over and around the truss, which serves to protect it from 
the direct assaults of the clements, while this fortifica- 
tion does not prevent the access of moisture to the timbers. 
In the Howe bridge, furthermore, the timbers abut through- 
out on iron shoes, and all the tension members, exclusive 
of the bottom chords, are of round wrought iron rods. We 
think, from observation in both countries, that the best 
bridges on the American system are to be scen on the Great 
Eastern Railway, where Mr. Sinclair, the Company’s engi- 
neer, has erected a number, exceeding in strength and 
thoroughness of construction anything we have seen in 
America, not excepting the best bridges made by McCallum, 
upon whose plan no two timbers in a half span appear to 
have the same length. Many of our readers will recollect a 
model, exhibited by Mr. Sinclair in the western annexe of 
the International Exhibition, and described as an American 
timber bridge, the model representing the best example of 


this class of construction on the Great Eastern line. But 
whatever may be the ultimate success of the Howe 
bridge, on that railway, we believe it has not 


cost greatly less, foot for foot, than iron spans would 
have cost, and we are aware that large sums have 
already been charged, in the Company’s accounts, to 
the renewal of timber bridges, or rather to the substitution 
of brick and iron structures in place of them, On the 
West Midland, South Wales, and other lines, the same 
substitution has already been made, to a great extent, if 
not generally, and we believe that the bridges thus re- 
placed were much superior, as a class, to those erected in 
America. 

It is the fact, moreover, that a number of the principal 
American lines have already adopted iron bridges to a 
large extent, either de novo, or in replacing timber struc- 
tures. ‘There are only iron and stone bridges on a large 
portion of the main line of the Pennsylvania Central 
Railroad, there are a number of large iron bridges on the 
Baltimore and Ohio, Memphis and Charleston, Louisville 
and Nashville, Lehigh Valley, and other lines; and on the 
Reading Railroad, which bears the heaviest traffic of any 
line in America, most of the original timber bridges have 
been replaced by stone structures. As American railway 
traffic increases, what has been found necessary here will 
probably be adopted there, and it may happen after a 
while that, as is already the case in Germany, where 
timber was at first generally employed for railway struc- 
tures, only iron, brick, or stone bridges will be tolerated on 
the American lines, 
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A Practical Treatise on Mechanical Engineering, comprising 
Metallurgy, Moulding, Casting, Forging, Tools, Workshop 
Machinery, Mechanical Manipulation, Manufacture of the 
Steam Engine, ete., ets., illustrated with twenty-eight plates of 
Boilers, Steam Engines, Workshop Machiuery, etc., and ninety- 
one wood engravings 
fron and Iron Oves ; by Francis Camrty, C.E., President of 
the Civil and Mechanical Engineers’ Society; Author of the 
“ Engineer's Pocket Remembrancer for Civil and Mechanical 
Engineers,” ete., ete. London: Atchley and Co., 106, Great 
Russell-street. 

Tis is an octavo volume, of 248 pages, with twenty-eight 
small, meagre, and unfinished lithographic sketches, and a 
number of rather coarse woodcuts, many of them diagrams; 
the price of the whole, emblazoned upon the binding, 
being twenty-seven shillings. Mr. Campin appears to 
understand his subjects, and he touches upon many, but he 
has attempted too much in this work, and we really cannot 
see what place it is to fill. It is not exactly of that elemen- 
tary character which would best answer the purposes of the 
student, nor does it contain any information which can 
make it indispensible to the practising engineer. There 
are a number, but not a great number, of practical rules ; 
but the work is chiefly descriptive, and many of the ob- 
jects described are most antiquated examples of mechanism. 
Thirty-two pages of the appendix are occupied with a de- 
scription of the various modes of analysing iron and iron 
ore; and this part of the book, we should think, possessed 
considerable value. But the style in which the book has 
been brought out is by no means creditable to the pub- 
lishers, especially when its exorbitant price is considered. 
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Grants of Provisional Protection for Six Months. 


2868. JamEs Wriacut, Copthall-court, Throgmorton-street, London, “ Im- 
provements in the con-truction of seamless stays.”—A communication 
from Clement Voisin and Alexis Voisin, Rue St. Fargeau, Paris.—Petition 
recorded 24th October, 1862. 

3162. WILLIAM BEeARE CAULFIELD, Queen-street, London, ‘‘ A new kind of 
porous stem for tobacco pi;es."—Petition recorded 25th November, 1862. 

8479. WILLIAM CLARK, Chancery-lane, London, “ !mprovements in govern- 
ing apparatus.”—A communication from Mr. Léon Foucault, Boulevart 
St. Martin, Paris.— Petition recorded 30th December, 1812. 

72. CuaRLes WorssamM, Commercial Wharf, Kingsland-road, London, ‘‘ An 
improved lithographic press.”— Petition record-d 9th January, 1863. 

177. Joseph WiLttaM MEEARS, Whistler-court, Cannon-street, London, “ A 
new and improved method for making sash frames and sashes, and sus- 
pending the same by atmospheric or gas pressure.”—Petition recorded 21st 
January, 1863. 

227. Joun BARRACLOUGH FELL, Sparkbridge, near Newton in Cartme!, Lan- 
cashire,** Improvements in working railway engines and carriages on steep 
inclines.” —Petition recorded 26th January, 1863. 

255. SAMUEL WILLIAM Francis, Gray’s-inn-road, London, *‘ Improvements 
in revolvit g shutters.” 

261. BRYAN l’ANSON Bromwicn, Charterhouse-square, London, “ An im- 
proved mode of obtaining and applying motive power.”—Petitions recorded 
28th January, 1863. 

263. Tuomas ALDRIDGE Weston, Birmingham, ‘‘ A new or improved 
coupling and brake for transmitting or regulating or arresting motion.” 
264. JEAN Baptiste Emiue Lovit, ainé., Bordeaux, France, “* Improvements 

in glasses termed chimueys, used for gas or other sights.” 

267. Joun Pouncy, Dorchester, Dorsetshire, ‘* lmprovements in obtaining, 
transterring, and printing from photographic pictures or images, also in 
preparing materials for the same,” 

269. JEAN NADAL, Brookes Market, Brook-street, Holborn, London, “ Im- 
provements in fountains.” 

271. Cuartes Hanson Grevitte WIitLiaAMs, Rumford-street, Glasgow, 
Lanarkshire, N.B., ** Improvements in the manufacture of red colouring 
matters.” 

273. Gipgon BuakeE, Trowbridge, Wiltshire, “ Improvements in apparatus for 
heating and warming.” 

275. JouN Sainty, Burnham, Norfolk, “ Improvements in feeding troughs 
for sheep and other cattle.”—Pefitions recorded 29th January, 1363. 

279. WittiaAM Epwakp GepoGe, Wellington-street, Strand, London, ‘* Im- 
provements in cones or forms for moulding retined sugar.”—A comm ani- 
tion from Ferdinand Wittmann, Rue du Faubourg St. Martin, Paris. 

281. NicuoLas Putte Comins Lioyp, Liverpool-strect, London, ** An im- 
proved atmospheric engine, applicable to purpo-es to which steam, horse, 
wind, and water power is applied.”—Petitions recurded 30th January, 
1863 

287. Joun Grossmitu, Newgate-street, London, ‘‘ An improved mode of 
producing the aura electric gas,” 

WintiAM DrumMonp, Bank of England, Lendon, ‘‘ Improvements in 

apparatus for stopping the supply of gas to burners when the light is put 

out.” 

290. WILLIAM ALEXANDER LytTLe, Andover-lodge, Albion-road, Hammer- 
smith, Middlesex,‘ improvements connected with cigars aud other tobacco 
smoking appliances.” 

291. EpwarpD Brown WILSON, Parliament-street, Westminster, “ Improve- 
ments in supplying air, gases, steam, or fluids to iron and other furnaces, 
and to engines and vessels requiring such supply, and in the apparatus 
employed therein.”—Petitions recorded 31st January, 1863. 

293. Epwin Hore Massey, Pine-grove, Crown-street, Liverpool, ‘‘ Improved 
preparations or compositions for coating and colouring the walls, ceilings, 
and other parts of buildings.’ 

205. ALEXANDER Foxpes, Canal-terrace, Aberdeen, ‘‘ Improvements in 
means or apparatus for soldering together parts of vessels formed of tin or 
tinned plates.” 

297. Ricuarp Hastings Fritn, Leinster-road, Rathmines, Dublin, ‘‘ Im- 
provements in the manufacture of paper.” 

299, WILLIAM CLAKK, Quadrant-road, Highbury New Park, Middlesex, ‘‘Tm- 
provements in armour-plated and other ships.”"—Petitions recurded 2nd 
February, 1863. 

301. Tuomas Rawortn, Leicester, ‘‘ Improvements in looms for weaving 
ribbons, elastic webbing, and other narrow fabrics.” 

308. SamugL Oppy and Epwarp OuprieLp, Adelphi Ironworks, Salford, 
Lancashire, ** Certain improvements in carding engines.” 

305. ALEXANDER THEOPHILUS BLAKELY, Parliament-street, Westminster, 
and Josian VAVASSEUR, Southwark, Surrey, ** Improvements in projec- 
tiles for ordnance.” 

307. WILLIAM George VALENTIN, Royal College of Chemistry, Oxford-street, 
London, and Freperick Levick, Blaina, Monmouthshire, ** Improvements 
in generating combustible gases, and in the apparatus employed there- 
for.” — Petitions recorded 3rd February, 1863. 

502. George Harton, North-road, Highgate, Middlesex, ‘‘ Improvements 
in wood paving.” 

311. Tuomas Epwarp TALLENT, New Church-street, Bermondsey, Surrey, 
** Improvements in the manufacture of leather, and in machinery for that 
purpose.” 

313. Grorek Hase.tine, Southampton-buildings, Chancery-lane, London, 
*Improvements in the mode of uniting metallic surfaces.’—A com- 
munication from William Brainerd Barnard, New Haven, Connecticut, 
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315. Josern Jubak Hays, Hitchin, Hertfordshire, ‘An improved hot-air 
stove where peat charcoal is the fuel employed, and for the method of 
using peat charcoal or other suitable fuel in connection with the said stove 
or other stoves for the purpose of purifying or filtering the gaseous pro- 
ducts of combustion.” 

316. Lours Josgpu HENRY MARVILLE, Rue St. Appoline, Paris, “ A new kind 
of covering for the ears, made of india-rubber, gutta-percha, or other 
materials.” 

317. ZaAcuakiAn Mason Parkes, Upper Park-place, Plumstead Common, 
Kent, “An improvement in iron and other metal bond for use in build- 
ing 

319. Barnxanas Russ, Bristol, Gloucestershire, “Improvements in the 
construction of iron ships or vessels, and of armour applicable thereto.” 

321. JAMES ALEXANDER MANNING, Loner Temple, London, “ Improvements 
in the treatment of night soil anc other waste products, and for the ma- 
nufacture of manure therefrom.” 

$22. WILLIAM Strokes, Edgbaston, Birmingham, ‘‘ Improvements in the 
construction of window sashes, whereby the same are rendered more 
weather-proof and secure against draughts ani burglars, and permit the 
outside to be cleaned with the facility of the inside.”"—Petidions recorded 
4th February, 1°63. 

323. WittiAM Tupor Mastey, Altrincham, Cheshire, and WILLIAM THomas 
CuretHaM, Ashton-under-Lyne. Lancashire, ‘ Improvements in blowing 
organs and other such musical instruments parts of which improve- 
ments are also applicable to obtaining motive power for other pur- 
poses ad 

325, WintiaM Berts, Wharf-road, City road, London, “ Improvements in 

apparatus for applying metallic capsules to bottles.” 

327. Epwarp INouaM, Halifax and Bradford, Yorkshire, “ An improved 
apparatus for and means of dyeing wool in the sliver, from which * mix- 
ture-yarns’ may be drawn,” 

328. RicuanD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in machinery fur supplying and spreading wool and other filamentous 











materials On belts, tables, and other surfaces, to be afterwards carded and | 


otherwise acted on.”—A communication from Jean Jos. ph Jules Pierrard, 
Rhcims, France. 

329. JouN PATSKSON, Staining-lane, London, “ Improvements in buckle and 
hook fastenings.” 

330. RICHARD ARCHIBALD BROoMAN, Fleet-street, London, ‘‘ Improvements 
in apparatuses for tuning pianofortes.”—A communication from Frangvis 
Delsarte, Paris.— Petitions recorded Sth February, 1863 

331. BENJAMIN FRANKLIN BATss, Morley’s Hotel, Strand, London, “ Im- 
provements in cannon and in projectiles to be used therewith.”— Partly a 
communication from Charles Macy, New York, U.S. 

333. THOMAS BLAKELEY and BENJAMIN MEAKEs, B:ead-street-hill, Cannon- 

, 





street, London, “ An improved lead and stone pencil sharpener.’ 

335. GEORGE Stevens, Victoria-terrace, Camberwell, Surrey, ‘‘ Improve- 
ments in meaus or apparatus for effecting a regular supply of air or 
aeriform fluids for various purposes. 

337. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in card 


ing eugines, whereby slivers are formed into threads ready for 

g.-"—A communication from Frau¢ois Jacques Griin, Guebwiller, 

snri Gand, Buhl, France. 

839. Joun Prick, High-street, Southampton, “ Improvements in signal lan- 
terns suitable for being used in open boats.” 

341. ADOLF ELLissen, Warwick-road, Maida-vale, Middlesex, ‘An improved 
method of treating sheeting and plates of iron to be used in shipbuilding 
and marine constructions for protection against marine animals and marine 
plants.” —Petitions recorded 6th February, 1863. 

348. J&AN Sinov, Castel Sarrazin, Tarn et Garonne, France, “* A new medi- 
cinal preparation for internal and external application.” 

345. Geonak TURNER, Rose-terrace, Brompton, Middlesex, “ Improvements 
in means or apparatus for mincing or cutting meat or other substances.” 
$49. JosuHA JAMS, Redcross-square, Cripplegate, London, ‘‘ An improved 

covering for hooped skirts.” 

$51. Matrugw Hackrortu, Bentinck-street, Manchester-square, Middle- 
sex, ‘* Improvements in shades or reflectors for lighting purposes.” 








358. Davip Groucutt, Coseley, Staffordshire, ‘‘ An improvement or im- 
provements in the manufacture of iron for making nails.”—Petitions 
recorded 7th February, 1863. 

357. Davip Law and Joun Downtr, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in traction engines or common road locomotives.” 

359. Henry Smitn and Joun Situ, Bury St. Edmunds, Suffolk,*‘ Improve- 
ments in drills or machines for depositing seed and manure,.”—Petitions 
recorded 9th February, 1863. 

361. James Crosby, Audenshaw, and Joun Burns Situ, Bury, Lancashire, 
“ Improvements in carding engines for carding and drawing flax tow, in 
part applicable to carding cotton or other fibrous substances.” 

363. Ropert Buruey, Giasgow, Lanarkshire, N.B., “Improvements in 
handies fur hammers, mallets, picks, mattocks, and similar tools.” 

365. Matruew CarTwricut, Hoxton, London, “Improvements in com- 
bini: g plastic substances with metals.” 

367. WittiaM Wuitakerk and WiLLuiamM Toneug, Bradford, Yorkshire, 
“Improvements in apparatus and processes for steeping, boiling, washing, 
bleaching, and dyeing fibrous materials or slivers, siubbings, rovings, yarns, 
or woven fabrics of the same.”— Petitions recorded 10th February, 1863. 

371. Joun Duckworta, Pilkington, near Manchester, ** improvements in 
the manufacture of paper.” 

375. WILLIAM SYMINGTON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
weaving and in apparatus therefor.” 

377. EpwarD Humpurys, Deptford, Kent, ‘‘ Improvements in apparatus for 


steering ships.”—Petitions recorded 11th February, 1863. 


Invention Protected for Six Months by the Deposit of a Com- 
plete Specification. 
414, MAGNUS OnREN, Sydenham, Kent, ** Lmprovements in the construction 
of gas-holders, and in the mode of rendering gas-holders self-acting.”— 
Deposited and recorded 16th February, 1863. 


Erratum. 
398. For ‘* Bacaey” read ‘* BaGuuey.” 





Patents on which the Stamp Duty of £50 has been Paid 


435. ALFRED BELPAIRE, Brussels, Belgium.—Dated 17th February, 1860 

410. HENRY Duscan PRESTON CUNNINGHAM, Bury, Hants.—Dated 17th 
February, 1860. 

508. JoHN Henny Jounxson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 24th February, 1860. 

587. Josepu Eccirs, Blackburn, Lancashire.— Dated 3rd March, 1860. 

475. CHRISTIAN SCHIELE, Lower Bebbington, Cheshire.—Dated 22nd Febru- 
ary, 1860. 

723. James AspeLt, Middleton, and Eowarp Bootu and JAMEs Hurst, 
Tongue, near Middleton, Lancashire.—-Dated 20th March, 1860 

755. CHARLES ASHWORTH, Fairfield, Lancashire.—Dated 23rd March, 1860. 

465. Sir CHARLES 11LsToN Baigut, Harrow Weald, Middlesex.—Dated 20th 
February, 1860. 

485. Pisrre Anrowe Josepn Dusaropry, Lille, France.—Dated 23rd Febru- 
ary, Lstn. 

527. THOMAS Sitver, Philadelphia, U.S., and Joun Hamitton, Glasgow.— 





Jel. 
Dated 25th Feoruary, 1860. 

564. Robert HANuaM CoLLyER, Alpha-road, St. John’s Wood, Middlesex. 
—Dated 2th February, 1800. 

522, Gorge JENKINS, Tyne-cottage, Hanwell, Middlesex.—Dated 25th 
February, 1860. 

562. WILLIAM EpwarD Newton, Chancery-lane, London.—A communica- 
tion.— Dated 29th February, 1860. 

605. JAMES Howarp, | edford.—Dated 5th March, 1860. 

“ _— PaGeT, Loughborough, Leicestershire.—Dated 7th March, 
360. 

664. WiLLIAM EpwARD Newton, Chancery-lane, London.—A communica- 
tion.—Dated lzth March, 1860. 

494. Joun PEGG, Leicester.—Dated 23rd February, 1860. 

499. EDWARD MUCKLOW, Bury, Lancashire.—Dated 24th February, 1860. 

593. WinLiIAM Henry Muntz, Millorook, Hampshire.—Dated srd March, 
1860. 








Patents on which the Stamp Duty of £100 has been Paid. 

452, Joun Suarr Cxomaxtix Urywoop, Battle Bridge, Middlesex, and 
GEORGE LLoyp, Great Guildford-street, Southwark, Surrey. — Dated 22nd 
February, 1856. 

420. WILLIAM GwiLLim Merrett, Leadenhall-street, London.—Dated 19th 
February, 1856. 

460. EpWAkp ScHIscHKAR, Halifax, 
1856. 

431. Joun Freer, Rothley, Leicestershire.—Dated 20th February, 1856. 

470. Henry Loveniner, Wolverhampton, Staffordshire.—Dated 23rd Febru- 
ary, 1856. 

i{5. THOMAS TAYLORSON JorLinG, Bishop’s Wearmouth, Durham.—Dated 


27th February, 1856. 


Yorkshire.—Dated 23rd February, 





Notices to Proceed, 

2764. Henry Bripson and Joun ALcock, Bolton-le-Moors, Lancashire, “ Im- 
provements in machinery for fulding, measuring, and hooking woven 
fabrics.” 

2765. EDWARD BARLOW, JAMES CLOUGH, and FRANCIS HAMILTON, Lolton-le- 
Moors, Lancashire, ‘* Certain improvements in machinery for driving 
cotton gins, and for prepariug and combing cotton and other fibrous sub- 
stances.” 

2766. Jacos Sniper, jun., Dorset-street, London, ‘‘ Improvements in the 
construction of ‘ Hansom’ cabs, and other similar vehicles,” 

2769. Matrukw Caxrtwaieut, Hoxton, London, “Improvements in plates 
for artificial teeth.” 

2773. OWEN JOUNSON SHOWELL and JoHN SHOWELL, Manchester, “ Im- 
provements in the construction of glass roofs and roof lights.”—Petition 
recorded \4th Octoter, 1862. 

2777. WILLIAM WiLson, Wiymore-street, London, ‘fAn improved oblong 
drawing room bagateile an.i billiard table, with reversible top, and made 
in various shapes and sizes.” 

2775. JouN Henty JENKINSON, Manchester, ‘‘ Certain improvements in 

drinking fountains.” 

2. WituiAM Porg, Cornwall-road, Lambeth, Surrey, “ Improvements in 
coating the sides of ships, batteries, forts, or other places with defensive 
armour plates.”—Petitions recorded lith October, 1862. 

2790. WILLIAM BaRNINGHAM, Pendleton Ironworks, wear Manchester, “ Im- 
provements in the permanent way of railways.” 

2800. Joseru Ropinsox, fast India-road, London, ‘* Improvements in 
protecting the submerged portions of iron ships, and in ventilating the 
cabins and cabin decks in iron ships.” 

2801. EpwWakp Ilkty, jun., Merchants’ Quay, Dublin, “ Improvements im 
envelopes.”— Petitions recorded 16th October, 1862. 

2803. JOHN SUMMERTON, Smethwick, Staffordshire, “ Certain improvements 
in harrows for harrowing land.” 

28u4. Henry Wickens, Tokenhouse-yard, Bank, London, “‘ Improvements 
in machinery for making vails.”—Vartiy a communication from William 
Wickersham, Boston, Massachusetts, U.S 

2807. GrorGe TOMLINSON BousFigLD, Loughborough Park, Brixton, Surrey, 
“TI mprovements in the manufacture of iron and steel.” —A communication 
from Goran Fredrik Giéransson, Getie, Sweden.— Petitions recorded 17th 
October, 1862. 

2812. Joun BexTLEy, Denton, Lancashire, “‘ Improvements in apparatus for 
forming and pressing felt hats.” 

2315. Bexnakpd Lautu, Reichshoffen, France, ‘Improvements in machi- 
nery or apparata. for polishing sheet iron or other metal.” 

2814. RicHakD ARCHIBALD Bxvoman, Fleet-street, London, ‘* Improvements 
in frames for doubling and twisting threads."—A communication from 
Constant Sauval, Amiens, France. — Petitions recorded 18th October, 
lsu 

2819. GrorGk HAsELTiNE, Fleet-street, London, ‘* Improvements in forging 
cannon and other heavy articles.”—A communication from Alonzo Hitch- 
cock, Chicago, Ilinois, U.S. 

2822. NATHANIEL RICHARD 








S22. Haut, Rosherville, Northfleet, Kent, and 
MICHAEL LeOPoLD PARNELL, Strand, London, ** Improvements in the con- 
Struction of thermometers.” 

2826. Joun Hexry Jounson, Lincoln's inn- fields, London, “ Improvements 
in apparatus for boiling liquids and cooking or preparing food, applicable 
also as a night light.”—A communication from Anthony Pollak, Wash- 
ington, U.S.—Petitions recorded 20th October, 1862. 

2334. Joun Tuomas Cooks, Leicester, “ lmprovements in battens for weav- 
ing 

2835. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in waterproofing, and in recovering products employed therein.”—A com- 
munication from Adolph Baldamus, Charlottenburg, Prussia. —Petitions 
recorded 21st October, i862. 

2847. EBenezer WILLIAM HvGueEs, Great George-street, Westminster, ‘* Im- 
provements in turntables and turnbridges.”—Petition recorded 22nd Oc- 
tober, 1862, 

2853. ALEXANDER CHAPLIN and GrorGe RussELL, Glasgow, Lanarkshire, 
N.&., * Improvements in obtaining fresh water by evaporation, and in ap- 
paratus therefor.” : : 

2855. Wiutiam CLARK, Chancery-lane, London, “ Improvements in sewing 
machines.”—A communication from Messrs. Dwight Tracy and George 
Hobbs, Worcester, Massachusetts, U.S.— Petitions recorded 23rd October, 
182. 

2863. ANNE JEAN FERDINAND VIGNEULLE-BrepsoN, Boulevart de Beaumar- 
chais, Paris, “ A siphoidal cistern, with water reservoir, for kitchen or 
other draius in communication with infected sewers.’ —Petitions recorded 
24th October, 1862. 
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2877. Wint1aM CLARK, Chancery-lane, London, “‘ An improvement in the 
construction of the joints of cast iron, gas, and water mains, and other 
pipes."—A communication from Richard Chester Robbins, Jesse Moore 
Kean, and Henry Samson Case, Jersey City, New Jersey, U.S.—Peti- 
tion recorded 25th October, 1862. 

2883. JoserH Caattwoop, Bury, Lancashire, ** Improvements in ventilating 
rooms and cellars.” 

2888. WILLIAM JAMES WILLIAMS, Dorset-street, Salisbury-square, London, 
‘Improvements in the construction of field rakes for agricultural pur- 

”"—A communication from Harrison Wells, New York, U.S.—Petitions 
recorded 27th October, 1862. 

2921. Joun Unswortu, Rochdale-road, Manchester, ‘‘ Improvements in 
steam engines.”—Petition recorded 29th October, 1862. 

2948. THomAs Gipson, Berwick-upon-Tweed, ‘Tuomas Haut and THomas 
Davison, Gateshead, Durham, * Improvements iu railway brakes.”—Peti- 
tion recorded 3ist Octob r, 1862. 

3010. CuaRLes Orro Heyvt, Berlin, Prussia, ‘ Improved means and machi- 
nery to be used for the purpose of extracting fatty oils from oleaginous 
seeds, ard for purifying the said oils, and for extracting the agents 
ca from the exhausted residue.”—Petition recorded 7th November, 

3166. WitttaM Loneuey, Leeds, Yorkshire, ‘‘ Improvements in machinery 
for making bricks.”— Petition recorded 25th November, 1862. 

3175. ALFRED VINCENT Newtox, Chancery-lane, London, ‘An improved 
mode of preparing oxide of zinc as a pigment.”—A communication 
from George Lewis, Philadelphia, U.S.—Petition recorded 26th November, 















1862. 

3204. WILLIAM CLARK, Chancery-lane, London, ‘‘ An improved machine for 
cutting corks for stoppers.”"—A communication from John Denison 
Crocker, Norwich, New London, Connecticut, U.S.— Petition recorded 29th 
November, 1862. 

157. EPHRAIM SaBEL, Moorgate-street, London, ‘* Improvements in the ma- 
nufacture of artificial stone.”"—-A communication from Joseph Sepulchre, 
Huy, Belgium.—Petition recorded lth Janwsry, 1863. 

176. SAMUEL BLACKWELL, Oxford-street, London, ‘* Improvements in appa- 
ratus for applying water or other fluid to the legs of horses and other 
animals."—Petition recorded 0th January, 1863. 

225. FREDERICK TOLUAUSEN, Faubourg Montmartre, Paris, ‘‘ Improvements 
in machines for carding fibrous materials.”--A communication from Henry 
— Faubourg Moutmartre, Paris.—Petition recorded 24th January, 

863. 

239. Josep EpMonpson, Frizinghall, near Bradford, and THoMas INGRAM, 
Bradford, Yorkshire, ** Improvements in looms and apparatus for weav- 
ing.”—Petition recorded 27th January, 1863. 

265. JAMES MACKENzIg, Arunde!-square, Islington, London, ‘ Improve- 
ments in shaping machines for curvilinear surfaces,”—Petition recorded 
29th January, 1863. 

282. WiLLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the couplings for railway carriages.”—A communication from George 
Coliyer, Philadelphia, U.S.—Petition recorded 30h January, 1363. 

301. THOMAS RAWoxTH, Leicester, ** Improvements in looms for weaving 
ribbons, elastic webbing, and other narrow fabrics "—Petition recorded 3rd 
February, 1863. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week eading 
21st February, 1863. 

2015, 4d. ; 2016, 10d. ; 2017, 6d. ; 2018, 4d. ; 2019, 10d. ; 2020, Sd.; 2021, 
4d. ; 2022, 4d. ; 2023, 8d. ; 2024, Is. 4d. 5 2025, 6d. ; 2026, 8d. 27, 1s. 4d. 5 
2028, Is. 4d. ; 2029, ad; 2 d. ; 2031, Sd. ; 2032, 4d. ; 203%, 10d. ; 2034, 
Sd. ; 2035, 4d. ; 2036, 4d.; 2 8d.; 238, 4d. ; ), 2s. 2d. 5; 2040, Sd. ; 
2041, 4d. ; 2042, Is. 4d. ; 2043, Sd. ; 2044, 1s. 4d. 6. 4d. 5 
2047, 4d.; 2048, 4d.; 2049, lud.; 2050, is. 4d. ; 2 
2053, 4d. ; 2054, Sd. ; 2055, 6d. ; 2056, Is. 4d.; 
4d. ; 2060, 104. ; 2061, 1s. ; 206 63, 4d. ; 2004, Is. ; 2065, 1s, ; 2066, 
10d. ; 2067, 4d, 


















, Sl. 3 








*«* Secifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Peuny,. Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
——* 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent- 
omec, 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made jrom Abstracts prepared expressly for 
Tuk ENotnxgr, at the office of her Majesty's Commissioners of Patents. 





CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, $e. 
9. F. Setey, Surbiton, Surrey, ** Surface condensers."—Dated 28th July 
862. 

In carrying out this invention the patentee constructs surface condensers 
ofa series of chambers, cases, or tubes, each containing within it a coil, or 
coils, arranged in such a manner that the steam may pass inside the coil or 
coils, and a separate stream of water entering each chamber, case, or tube 
(in which a coil or coils are fixed) to condense the steam. The coils may be 
made either of parallel or taper tubing, and the coils themselves may be 
made either parallel or conical. They may ve placed round each other by 
having each successive coil of larger diameter; or they may be coiled 
together encircling each other, or in any other convenient manner. For 
small engines one coil and chamber will be sufficient, and although passing 
the steain inside the coils is believed most efficient and the water outside, 
yet this may be reversed if desired. 

2143. C. W. SieMENS, Great George-street, Westminster, “‘ Gas engines.”"— 
Dated 23th July, 1862. 

This invention has reference to that class of engines in which motive 
power is obtained by the expansive action resulting from the combustion of 
a mixture of an inflammable gas, or of inflammable gases or vapours, and 
atmospheric air within a closed chamber or cylinder. One part of the inven- 
tion consists in certain improved means of igniting the mixed gases and 
atmospheric air as they enter the combustion chamber or cylinder. Another 
part of the invention has reference to the mode of admitting the combus- 
tible gases and air into the working cylinder, and of discharging the products 
of combustion therefrom after expansion. Another part of the invention 
consists in certain improved means for preventing the destruction of the 
reservoir through an accidental explosion of the combustible gas and air, 
when these are contained therein in the form of an explosive mixture.— 
Not proceeded with. 

2145. Z. COLBURN, Tavistock-street, Bedford-square, London, “ Steam pump- 
ing engines.’ —Dated 2th July, 1862. 

In carrying out this invention the patentee constructs single-acting pump- 
ing engiu:s im the following manner:—He constructs the steam cylinder 
and pump barrel so that they shali form but a single vessel closed at both 
ends. Within this vessel he places either a single long piston or two 
pistons, cast, forged, or otherwise tirmly joined together, and he makes the 
distance between the two outer faces of the long piston, or of the double 
piston, as the case may be, sufficiently great in proportion to the stroke to 
prevent the exposure of any single point in the cylinder or pump barrei to 
the alternate action of steam and of the water being pumped. Thus, for a 
stroke of 12in. he would make the total length of the single or double piston 
at least 15in., and by preference 20in. That part of the vessel which serves 
as the pump barrel may be of the same diameter as, or of less or greater 
diameter than, the part which acts as the steam cylinder, according to the 
pressure of the steam to be used, and according to the height to which the 
water is to be pumped. When steam is admitted to the steam end of the 
vessel the piston is pressed against the water in the opposite or water end, 
and the piston will make a stroke. Before the stroke is quite completed he 
causes the piston to open a valve, either directly or through suitable 
mechanism, and by this valve the steam in the cylinder is discharged into a 
condenser, so as to leave a vacuum in the cylinder. The pressure of the 
atmosphere upon the water in the pond, stream, reservoir, or other place 
from which the water is being pumped, will then be exerted so as to open 
the lower valve of the pump, and thus cause a pressure upon the water face 
of the piston, so as to force the piston in a direction opposite to that in 

which it had been previously impelled by the steam. By readmitting 
steam, and condensing in the manner hereinbefore described, any number 
of strokes may be mude in succession. In cases where the steam pumping 
engine is employed in near contiguity to av ordinary condensing steam 
engine, the exhaust steam from the steam pumping engine may be turned 
into the condenser of the other engine ; but where such an opportunity 
does not occur he employs in connection with the steam pumping engine a 
condenser of a kind described in Dr. Ernest Alban’s * Treatise on the High- 
Pressure Engine.” The exhaust steam pipe has a flap valve on its outer 
end, which end is kept constantly immersed in water. One or more small 
holes are also made in te exhaust steam pipe for the admission of injection 
water. At every discharge of exhaust steam the exhaust steam pipe is blown 
through, and the flap valve is opened by the pressure of the steam. But as 
soon as this Pressure falls to that of the atmosphere the flap valve closes, 
and the injection water, coming in through the openings in the pipe, con- 
denses the steam and formsa vacuum. The valves of the steam pumping 
engine, that is to say, those regulating the flow of the steam, are by 
preference of the kind known as piston valves, and are moved by the direct 








ressure of steam upon them, the steam for this purpose being controlled 
y & supplementary piston valve worked by the main piston or pistons in 
the steam and water cylinder. Two of the pumping engines hereinbefore 
described may be made to work alternately, so as to throw a continuous 
stream. The obvious effect of these improvements, as made apparent by 
the foregoing description of the nature of the invention, and which descrip - 





such continuous or intermittent cleaning, either while the ship is sailing 
or while it is in port. 





CLass 3.—FABRICS, 
Including Machinery and Mechanical ions connected with Pre- 





tion was given verbatim, or nearly so, in the provisional sy 
greatly simplify the construction of steam pumping engines, by dispensing 
with the parts required for or with rotary motion, and ow ted also with 


counterweights, stuffing-boxes, and the more complex combinations of valve 
ear. 





2159. J. and J. Hype, Bradbury, “ Governors fur steam engines, water wheels, | 
mills, &e.""—Dated 30th July, 1862. | 
This imvention is desigued tor the purpose of insuring the slightest 
alteration of the governor being transferred to the steam supply valve, and 
thus to render the governor more positive and sensitive in its action, and 
prevent inaccuracy from the adhesion or friction of any parts. The im- 
provement consists in the application and use of a train of gearing inter- 
posed between the governor and the steam valve for the above purpose. | 
Upon the vertical shaft driving the governor a pinion is fixed, gearing with | 
another pinion which drives a shaft actuating bevel gearing, and a double 
catch box which is connected and disconnected by the movement of the | 
ordinary lever acted upon by the governor. These upper or lower catches 
being thrown in or out of gear regulates the admission of the steam by open- 
ing or closmg the steam supply valve.—Not proceeded with. 

2183. T. On1oN, Calais, France, “ Improvements in rotary steam engines, and | 
in propellers adapted to prope'ling vessels in water.”—Dated 2nd August, 
1862 

In the specification of letters patent granted to the present patentee, 
dated the 2]st day of January, 1847 (No. 11,539), he described a rotary engine 
with a revolving piston in a stationary case, having two wings or vanes 
upon which the steam alternately acted to produce rotary motion to the 
main shaft upon which the revolving piston was fixed, there being a single 
abutment with an inlet or outlet passage on each side thereof. But by 
such arrangement it has been found that the pressure exerted by the steam 
on the parts as they rotate is unequal, which, when applying such engine to 
the purpose of propelling, is especially prejudicial, and an object of the first 
part of the present improvements is to remedy this evil. For this purpose 
he applies two abutments and two inlet and outlet passages for the steam 
on opposite sides of the case, and he employs four sliding vanes or wings 
to the revolving piston, by which the effect of the pressure of the steam, as 
well as of the exhaust, will be always acting equally on opposite sides of the | 
shaft. He also gives additional support to the wings or vanes, to lessen 
friction on their surfaces as they move to and from their axis, by causing | 
them to slide in flanges or projections at the ends of the rotating piston in 
the case. As screw propellers are at present arranged the water is acted 
upon and thrown off therefrom when they are in motion at an angle to the 
line of the shaft, and the direction of motion of the vessel, which is found 
materially to interfere with the correct action of the steering apparatus 

To remedy this evil, according to the Second part of this invention, he 

applies a tlange or flanges stanaing out from the face of such propellers to 

cause the water in their rotation to be thrown off them in a line correspond- 
ing with that of the propeller shaft, or directly opposite to the direction of | 
motion of the vessel, by which the rudder will have free action on the water 

in either direction for the proper steering of the vessel, while a considerable | 
advantaze will also be gained in counteracting the slip through the water } 











Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

2141. E. Burnett, Ashford, Kent, “Combined cart and sleigh.” — Dated 28th 

July, 1862. 

This invention consists of a novel construction of vehicle forming a com- 
bined cart and sleigh. The shafts are jointed by ahinge to the cart or 
sleigh, and at a short distance from the joint underneath each shaft a curved 
branch or arm of iron descends, forming a connecting stay, which is 
attached to a flat spring extending across the under part of the boot, to 
which it is attached by bolts, screws, or other fastening. The curved arais 
are hinged at a short distance from their attachment to the shafts, in order | 
to allow the shaft points to descend to the ground when the cart is not in 
use, and also to prevent fracture or other damage to the shafts or cart m 
the event of the horse falling. This arrangement also relieves the shafts of 
much weight and strain. The springs are formed of elliptical bars or plates, 
and only consist of four plates presenting the appearance of a small spring 
inside a larger one, with which it is only connected at the upper and lower 
bearing surfaces of the cart and axle. The seats are made to hold four 
persons, who sit back to back ; the frout seat is adjustable, and can be 
shifted backwards when only two persons are to ride, so as to cause the cart 
to balance as when four persons are riding. When the wheels are removed, 
as well as the iron feet on which the cart falls forward and bears on the 
ground when not in use, the body can be attached to a sleigh frame, and be 
ured in winter as a sleigh with all the advantages of the spring shafts before 
described. 

2156. G. Nock, Brierley Hill, Stafford, ‘ ety or movable self-acting cross- 
ing for radwaus.”—A communication.— Dated 30th July, 162. 

In the crossing for railways ordinarily employed, the ends of the rails on 
either side the crossing point or frog are fixed. In this invention the ends 
of the rails are made movable, that is, they havea slight motion about a 
centre or point at the chair, six feet, more or less, distant from the ends of | 
the rails. The two ends of the rails are clipped and bolted together to suit 
the curve of the road, and sufficient play is left in the chair and in the 
holes through which the spikes pass to allow of the slight motion required. 
When the flange of the carriage wheel comes in contact with the guard rail, 
the carriage wheel on the crossing point or frog presses the movable rails 
outwards, to accommodate the curve of the jine. The periphery of the 
wheel thereby obtains a greater bearing, and the crossing points wear much | 
longer than crossing points of the ordinary construction. The motion of | 
the engine and carriage is very steady, and the passing from one line to 
another is not attended with the jarrimg motion which occurs when the 
ordinary crossing point is employed. The said new safety or movable self- | 
acting crossing is much safer than an ordinary crossing point. 

2158. W. E. Gener, Weliington-strect, Strand, London, “ Securing the 
safety of trains moving on railways."—A communicalion.— Dated 30th 
July, 1°62. 

The object of this invention is to prevent the rolling stock forming a 
railway train from leaving the rails during its locomotion. This object is 
attained by bringing into use, either on the permanent way of railways or 
on the vehicles used thereon, one or other, or a combination of several or 
all of the improvements hereinafter described, the first described being the 
most perfec:, the second the most economical. The most usual causes of 
railway accidents are, first, the severity of the curves; secondly, breakage 
of axles; thirdly, the mode of breaking, which, in stopping entirely the 
rotation of the wheels, causes them to slide on the rails, thus wearing them 
at a given point, and rupturing the integrity of the circle or crown of the 
rail, causing jerking or jumping on the rail and subsequent possible breakage 
of axle, or departure from the line of rail. The apparatus forming the first 
part of these improved means for securing the safety of trains moving on 
railways may be divided into three principal parts. First, a third or safety 
rail; secondly, two friction rollers turning horizontally on each side of the 
safety rail ; thirdly, of two nipples, chimneys, or trivets forming boss or 
name to the axies of the friction rollers. And, first, as regards the third 
or safety rail which is laid down on wooden sleepers at curves (or other 
dangerous parts of the permanent way) between the ordinary rails and is 
elevated slightly above them :—Near the extremities, and to permit the 
introduction of the flange of the rollers, it has its lateval faces brought 
nearer together, giving to the rail at its spring the shape of a wedge; or 
the upper shoulder may gradually die away. The safety rail starts before 
the curve begins, in order that the train may travel on it before the loco- 
motive arrives at the curve ; or it may be used along the whole line of 
railway (except at crossings) if found desirable. In the second means (here- | 
tofore alluded to) the centre or safety rail is dispensed with, a modification 
being made in the ordinary rails by which the wheels of the carriage and 
the base or block of the safety brake are made to rest on a return provided | 
with a shoulder which fulfils the cffice of the safety rail before mentioned. 
The invention cannot be described iu detail without reference to the draw- 
ings. 

2181. G. A. BippEut, Ipswich, “ Railway crossings.” —Dated lst August, 1862. 
These improvements have reference to the construction and manufacture 

of chilled cast iron railway crossings, for which letters patent were granted 

to the present patentee, bearing date 19th September, 1855 (No. 2,113). 

The patentee claims preventing the chilling action taking place quite up to 

the extreme ends or point of the upper wearing surface of the crossings, so 

as to form the parts which have been found liable to chip and break off 
less brittle, more tough, and much less liable to chip or break than whcn 
chilled at those parts as heretofore. 

2190. J. Grav, Glasgow, ** Arr ts for cleaning ships’ bottoms, and for 
preventing the fuuling thereof.”"—Dated 2nd August, 1s62. 

This invention is founded on the well-known fact that, when the 
asteroida, mollusca, and cirrhopeda (which are the kinds of shell fish 
usually found upon ships’ bottoms) at first attach themselves to the ships’ 
bottom, they are in a soft gelatinous state, and can be easily scraped or 
brushed off, whereas if they are allowed to remain a little while they become 
encased in hard shells, and so firmly fixed as to require very considerable 
force to remove them. Similarly, seaweeds and other adhering matters are 
much more slightly fixed and more easily removable when only freshly 
attached than afterwards. This said invention consists in taking advantage 
of these circumstances by cleaning the ship’s bottom continuously, or at 
short intervals, and in providing conveniently available means for affixing | 

























paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
2155. M. Henry, Fleet-styveet, Loudon, “ Improvements in oblainiag sibrous 
materials and paper pulp, in treating, cleansing, and scouring fibrous 
materials and Jabrics manufactured thereof, in producing soap for the 
suid operations, aud in obtaining products from liquors used therein.” — 
i A communication, D ited 29th July, 1862. 

_ This invention has for one object the manufacture and application of an 
improved soap, suitable for employment in obtaining fibrous materials and 
paper pulp from plants, and in scouring, bleaching, improving (as to quality 
and appearance) and treating fibrous and texule materials and iabrics 
manufactured thereof. The atoresaid improved svap (herein called caustic 
soap) is produced by combining caustic alk aies in considerable proportions 
with saponifiab e materials, or material capable of s»ponifying, the alkalies 
being used in such large proportions that they become unable to dissolve, 
destroy, or injure animal or vegetable textile fibres, while nevertheless re 
taining their disintegrating power, that is to say, their power of setting free 
or separating the fibres from the other extraneous matters combined there- 
with or adherent thereto. This caustic soap is manufactured by combining 
a concentrated solution of caustic alkali with a saponifiable material in a 
fluid state, and then stirring or agitating the mixture and leaving it to 
stand or atrest, Resinous bodies and essences may be used in the manufac- 
ture of the caustic soap by dissolving them in the alkali before adding the 
other or saponifiable ingredient. In manufacturing the caustic suap for 
treating any partvcular plant, an oil or fat obtainable from that plant may 
be combined with the alkali, For example, in preparing the soap for 
treatin flax, linseed oil may be used ; this would impart a silky appearance 
to the flax or linca manufactured thereof. The degree of causticity of the 
alkali may be varied according to the nature of the matter to be treated 
with the soap. Fiax, hemp planis of the nettle tribe, and o:her plants 
having a boon, straw, or woody part, chaff, husk, awn, or like formation, 
may be taken as they are gathered, avd without previous preparacions ; that 
is to say, without removing their boon, straw, husk, or like portion, may 


| be treated in that state witu the caustic soap, whereby the said plants wiil 


be disintegrated, and fibrous maverials and paper pulp simultaneously 
obtained therefrom, A like treatment, answermy the purpose of retting, 
may be applied to flax and similar plants by treating them with very small 
quantities of the caustic soap by ether a hot or cod process, whereby the 
subsequent crushing or bres.iing operation will be rendered easier of. per- 
formance, and the flax will be rendered +impie for spinning, and a manure 
may also be obtained. Matters ticate i or disintegrated with tie soap may 
be afterwards washed without being removed from tne ve-sel in which they 
had been treated. This may be done by merely pouri g off the disintegrat- 
ing liquor, and pouring clean water into the vessel, and then treating the 
soapy compound formed by the combination of the grit and grease with the 
caustic soap, and whereby the increasing gummy and resinous bodies will 
be completely separated from the fibres, which will be obtained in a clean 
condition, 

2163. J. Benyon, Swinton, “ ms."—Datel 30th July, 1862. 

This invention relates to the taking-up motion, and it consists in an im- 
proved arrangement of parts for giving a positive take-up motion to the 
roller on which the fabric is wound as it is delivered by the loom. The 
improved arrangement of parts may be applied 10 the warp beam to effect 
a positive let-off motion. 

2173. C. Bepenus, Leicester, ** Braces,”— Dated Slat July, 1862. 

For the purposes of this invention loop-formed fabrics ~ such as are pro- 
duced in knittmy and warp machinery—are used, and in making a pair of 
braces it is preferred that the two braces of which the pair is to be com- 
posed should be cut out in one piece, connected togeiher at that part which 
comes to the back of the wearer. Each of the parts to form a brace is of 
such width as to admit of its being folded and cemented together, Button 
holes are made in the hinder ends of the braces by cutting slits at the places 
where the button holes are required, and turning inward and folding over 
the edges of such slits, so that, when the two parts are cemented together, 
the foided edges will come together and be cemented one on the other, and 
thus a good and sound button hole will be produced. Each brace ofa pair 
of braces thus constructed will be composed of two thicknesses of the 1 oped 
iabric, and the part which connects the two pieces together will also be 
composed of two thicknesses, The ceme..t used shoud be flexible and 
clastic, and the patentee prefers to employ iudia-rabber cement for the pur- 
pose, and such cement may be spread ail over the parts which are to be 
folded; or the cement may be applied ony at intervais, leaving other 
intervals uncoated, so that the folded parts may not be water and air-proof 
throughout, bat only at intervals. In like manner are brace ends produced 
of double loop fabrics, and where desired they have button or other holies 
formed through them in the manner above explained. In some cases, at 
the ends of the braces, and also where the two parts of a pair of braces are 
connected, strengthening pieces of an elastic fabric are introduced, 

2189. J. Briaes, Blackley, Lancashire, ** Manufacture of belts, we's, braids 
tapes, laces, d&c."”"—Dated 2nd August, 1862. 

This invention relates to such article.as belts, webs, braids, laces, tapes, 
bindings, and other similar articles known in the trade as small wares, and 
consists In manufacturing such articles with a figured surface, the designs 
or patterus to be obtained by printing either one or both sides with 
engraved cylinders, in contradistincuon to producing such patterns by 
means of jacquard weaving and by block printing. 














Cass 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Implements, Flour 


Mills, §e. 


2138. J. Evtis, Witham, Kingston-upon-Hull, “ Apparatus for washing 
corn and other grain,” — Dated 28th July, 1362. 

This invention consists of machinery or apparatus arranged and working 
as hereafter described. Overhead is a fees hopper, with a regulator at 
bottom to make the outlet larger or smaller, as may be desired. The grain 
falls from this hopper into a chamber with au inclined perforated botiom, 
where it is stirred by agitators on a revolving shaft, and worked down the 
incline into a perforated inclined cylinder, where it is acted upon by brushes 
on a revolving shaft. The grain is worked to the lower end of the inclined 
cylinder, and falls into a receiver, from wheuce it is elevated by an endless 
chain carrying buckets, and discharged from the buckets into any desired 
receiver. Under the inclined chamber and cylinder are V-shaped tronugiis, 
fitted with valves or taps at bottom, opening into an inclined channel com- 
mon to all the troughs, from which the dirt separated and washed out from 
the grain is run off. There is also a vaive fitted to the further end of the 
chamber, into which the grain falls from the inclined cylinder, Steam, 
hand, or other power may be used to drive the apparatus.— Not proceed! 
with, 

2160. B. Bawey, Leicester, ‘ Apparatus for cutting chaff and other vegetable 
matters.” —Dated 30th July, 1862. 

This invention relates to arranging and supporting the cutters in ap- 
paratus commonly called chaff cutting machines. The patentee empioys a 
pair of cutting blades supported by ribs or arms from a central axis in front 
of the mouth of the cone supporting the matters to be cut, and in such 
manner that all parts of the cutters are concentric or nearly se to such axis, 
while the cutting edges are inclined diagonally thereto, but in opposite 
directions one to the other, so that, when caused to revolve, one cu.ting 
edge will begin its cut at one end thereol, and finish at the opposite, and 
supposing this to be from right to left, the other cutter will begin at the 
leit and progressively cut to the right. These diagonal cutters act with a 
fixed cutter forming part of the feed mouth. ‘The cutters are adjustable, 
and the parts between them are open to admit of the free passage of the 
matter cut. This arrangement of cuiters is also applicable to lawu mowing 
machines. 

2172. J. and E. Ransom, Kempston, Bedfordshire, “ Mounting millstones.” — 
Dated 3ist July, 1862. 

This invention consists in a method of connecting millstones with the 
impelling shaft or spindle, so as readily and convenieutly vo adjust and pre- 
serve the paralielisum of the stuns. For this purpose the centre of the mace 
which impels the ranner is morti-ed to ‘it on the head of the spindle; from 
this central mace proceed three or more equidistant arms, extending to the 
outside of the stone eye or other efficient length. A flange rises on each 
side of these arms, forming a groove to receive the arms of Lhe centre iron, 
Screws pass through these flanzes, their points pressing against the arms of 
the centre iron, and propelling the stone, In the under side of the centre 
iron which carries the runner a hol!ow is sunk, to receive the top of the 
spindle on wh ch it rests. ‘Tue arms of the centre iron extend beyond the 
eye into the body of the stone, in which they are firmly fixed. A screw 
passes perpendicularly through each arm, and its extremity rests on the cor- 
respondin, aru: of the muce. By means of the-e screws (or by wedges) the 
parallelism of the runners and ved sioue can be adjusted and preserved, 
2180. G. HaseLtine, Fleet-street, London, ** Apparatus jor drying grain, 

gunpowder, &c."”— Ac mmunicotion.— Dated 1st August, 1862. ; 

This apparatus consists of a hollow cyliuder, or its equivalent, provided 
with self-opening and closing valves, or their equivalents, for the transmis- 
sion ofair, It is hung upon a hor.zontal shaft, and is rotated by the appli- 
cation of any convenient power for the purpose. The patentee claims the 
rotating cylinder, or its equivalent receptacle, for containing aud keeping in 
motion the material acted ov, when Wwe same is provided with a valve or 
valves, or an equivalent arrangement, for the transmission of air for 
ventilating, and for the passage of the vapour evolved, substantially as 
described. 
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Crass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 

2127. J. Warton, Strand, and J. Moore, Upper Berkeley-street, Portman- 
square, London, “ Ventilating and heating rooms, Turkish baths, hut- 
houses, de" — Dated 28th July, 1862. 

This invention consists of two parts, which may be used separately or 
together, for ventilating and heating rooms, carriages, huts, and buildings 
of all kinds. When required to heat buildings, the patentees generaliy 
combine the heating arrangements with the arrangements for ventilation. 
The apparatus for carrying off vitiated air from a room or other buildin 
is placed at the ceiling or upper part of the room or building, and is com- 
posed of a conical tube, the larger and lower end of which opens into the 
room, and the smaller end either opens directly into the outer atmosphere, 
or communicates with it by a pipe. Through this conical tube the vitiated 
air escapes from the room or building. Around the conical pipe is a eylin- 
drical pipe of larger diameter than the bottom of the conical pipe, so that 
there is an annular space between the bottom of the conical pipe and the 
bottom ef the eylindrical pipe. The upper end of the cylindrical pipe also 
communicates with the outer atmosphere, and as vitiated air passes away 
from the room through the conical pipe, fresh air enters the room 
through the spare between the bottom of the conical pipe, and 
the bottom of the cylindrical pipe. In order to supply a room, 
Turkish bath, or other building with heated air, the following 
arrangement is employed :—Above a fire-place or furnace is formed an air 
chamber, the bottom of which is heated by the fire, and is formed 
bricks or til s- by preference the fire bricks made of pipe clay. 
mitted into this chamber from other chambers formed at the sic 
fire-place or furnace, air being admitted into the frontof these ¢ 
frou the outer atmosphere, the heated air passes away from the back of 
the chamber above the fire-place through a passage or flue which conducts 
it into the Turkish bath, or into the room or building to be heated, the 
passaze or flue being by preference conducted beneath the floor of the 
bata or building, and openings or gratings are formed in the top of the 
flue to permit the heated air toenter the bach or building. Beneath this 
hot air tlue is conducted the smoke flue of the fire-place or furnace, so that 
the air in the air flue is kept heated by the smoke flue, and the top of the 
smoke flue, which also forms the bottom of the hot air flue, is by preference 
formed of the fire brick or tile above mentioned. A large body of air will 
thus be heated and allowed to enter the room or building, but no portion 
of the air will at any time be so highly heated as to partially burn or de- 
compose it, and thas render it injurious to animal life, 




































Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shel’s, Gunpowder, Trple- 
ments of War or for Defence, Gun Carriages, jc. 


2149, Mane eg 

prewet sageery He wmlcvualaud ¢ 
July, ise. 

‘bis Invention consists in an admixture and exnbination of paper, or 

other fibrous pulp, caoutechouc, or gutta-percha, and any resinous gum; 

plumbago may also, if required, be mixed therewith, The proportions the 

inventor prefe re about ei; ght pounds of fibrous pulp to half a pound of 

caoutchoue o utta-percha, and one pouud of resinous gum, al 

such proportions may be varied without materially differing in eff 

eet 





hesler, position to be employed Jor covering 


clernel surfaces of vessels.” —Dated 2th 
























vuewron, Chancery-lane, Loudon, “ Improvements in projectiles 
cance dud small aris, dud in he wads or sabots to be used theres 
A concnunnieution, — Duied Ist August 
This invention cannot be described without re:erence to the drawings. 





Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ge. 

- Hengsny, Great College-street, Camden Town, London, “Laps. 
Dated usth Ju ny vy, IS62. 

The First partot this invention relates to lamps known as moderators, 
and consists of certain improvements in the means of overflow of the oil, 
by the adoption of which moderator lamps may be made to burn paratiin 
or other nuneral oil without any exposure of the oil, The patentee forms 
a burier of a particular shape, consisting of two and three tubes: the inner 
tube to hold the wick, the second tube to form a case and overtiow, the 
euter or third tabe to cover all in and prevent evaporation or effluvium 
from the oil in its flow, And in order to obtain perfect combustion, he uses 
in lieu of a cone an oxydation glass or chimney, of a certain shape (as 
shown in the drawing). He forms slots eraperiurcs on each side of the wick 
holder, or in lieu thereof a series of small openings at any desired distar 
below tLe top. ‘Through these apertures the excess of oil will flow, instead 
of continuing its upward course to the top of the wick tube Or in lieu 
thereof he uses a short overtlow tube, and places a fixed cap thereon to 
form the requisite continuation of the burner, ‘The oil will thus flow down 
the exterior of the holder, and within an outer casing or cylinder, which is 
to be screwed or fixcd around the hoider. This outer casing is to be titted 
so as to exclude the air, and thus to completely confine the oil and prevent 
its evaporation, The oil will pass through suitable orifices down either one 
or two tubes into the resery of the lamp, and may be again pumped up- 
wards, ‘The patentee elfects improvements in plungers of modera or jamps 
in order to render them more effective in maintaining mineral oils below tue 
» by naking the pluncers of metal nearly the diameter of the 
: , iy ecntre thereof being raised into dome, and by attaching a 
ring of leather, the lower part of which ring expands and fills up the inter- 
vening space becween the plunger and cylinder, The Second part of the 
invention refers to | sor chandeliers wnere the oil is contained above or 
at the level ofthe light. He causes the oil to tlow from the said reservoir 
throug!) arms or pipes to the burner, which burner is above the over flow, 
The tubes are mace in the same way as inthe former instance, the rack 
spring and plunger being dispensed with, as the oil descends by hydrestatic 
pressure toa certain level, and then by capillary attraction. 
2167. W. Manchester, Dale 
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NORMAN, saad vrawe L 30h July, 
[sau 
This invention consists in the adaptation of metal bars to the framework 
of siiding tables, which bars are embraced by metal clips earricd by “pa 
rate framing. These tars and clips, therefore, constitute mutual pis 20 
soas to allow of an expansic n of the table which is carried by the said 
framing, and the patentce similar method of constiuc.ion for 
drawers, shelves, and other such like sliding receptacles. 
2108. J. W. Dixon, jun., She Yorkshire, ** Copiee 
July, X62. 
In arranging a coffee urn according to this invention the patentee takes 
a metal ring and covers it With muslin, and the muslin a held in its place 
by a second ring fitting within the first, and the fabric is nipped and held 
between the two, These two rings being thus put together, they are then 
fitted into an annular ridse at the bottom of the urn. ‘To fix the muslin 
properly it is necessary first to lay it down flat, then to place the first: ring 
im the centre of it; the corners of the fabric are then turned in over it, and 
fixed in the middle ring, ‘The second ring carries a strainer of perforated 
metal ; this the pe entee makes in the form of a flat plate or dise, which is 
soldered to the ring, and has a truncated cone, also of perforated metal, 
attached to itat the centre; aud projecting upwards on this the coffee is 
placed, and boiling water being poured in, it rapidly forms an infusion 
which can be drawn off by a tip at the lower part of the urn, the tap com- 
municating With the space underneath the muslin filter, 
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Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Li: jhting Materi« als, Preparation and Preservation of Food, 
Lrewina, Tonning, Dieaching, Dyeing, Calico-Priz ating, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. : 

£082. J. Dantes, Leigh, Lancashire, ** .1 

July, sor. 

This mevention consists in grinding raw or unboiled bones for the purpose 
of produc, a manure more rapidly beneficial to the land than where the 
said bones are cutorrasped. When bones are ground the manuring pro- 
perties thereof are expressed and brought to the surface, and in such state 
are more readily mixed with the lind, but when cut or rasped it requires a 
considerable ime to impregnate the land with the manure. 

. H. Jounson, Lineoi 

repours 





mcnure.”"— Dated 2rd 











"restment piesa 


ication of "— A 


2000. J 
gases or 
communication, —Dat ed 

This invention such vapours to pars from the 
© etoutfier,” or closed chamber where.n the solid matters are de posited, into 
a second closed chambcr, in place of allowing them to pass oif direct into 
the atmosphere, ‘The pipes which connect the first chamber with the 
second ere ine'ined, so Bs to allow the naphthalne and other products to 
pass frecly into the second vessel with the vapours, A second pipe of con- 
siderebie length connects the upper part of the second chamber with a 
furnace or fireplace, which effectually consumes the noxious vapours as 
fast as they entcr the furnace, the harmless products of combustion passi: 
off by a flue toa chimney. When the solid matter is withdrawn from the 
** etouffier,” it may be placed in a receptacle beneath a hood, which is also 
in communication with the furnace, so that the vapours arising therefrom 
may also be consumed in place of escaping direct into the atinosphere.— 
Not proceeded with. 
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2097. Ww. ‘Chang, | Chansorytone, London, yarn of manure.” —A 
communication —Dated 23rd July, 1862. 

This invention relates to the manufacture of manure termed ‘‘ animalised 
lime,” aud consists in treating quick lime which is slaked by sprinkling it 
with urine, sewage water, or other fertilising liquid, to which may be added 
pure water in certain proportions, according to the state of the lime and 
the matter to be treated. 

2107. W. H. Perkin, Seynour villa, Sudbury, “ Improvements in printing 
ond dying when aniline and analogous coal-lar dyes areemployed, also in 
Sr colouring matters."—A communication.—Dated 2ith July, 

862, 

Ace ording t» one part of this invention, in printing and dyeing with 
auiline and. analogous coal-tar dyes, the patentee employs as a mordant 
arsenions acid, or a salt or compound thereof, and this he uses in combi na- 
tion with alumina. In printing he prefers to mix together arsenite of 
soda, acetate of alumina and the dye; then to print the fabric with this 
compound, and afterwards to steam it ; the several materials may, however, 
be applied separately. The colouring matters which he prefers "to employ 
in carrying out the invention are those known commercially as ‘aniline 
purple,” “violet imperial,” “ regina purple, ” “bleu de Lyon,” and **ma- 
genta.” The following metho? of preparing the mordant for use wiih the 
colouring matter for printing is applicable more especially when ‘* aniline 
purp'e,” or ‘violet imperial” is employed. To 1,000 parts of acetate of 
alumina, having a density of 10 deg. Beaumé, 80 parts by weight of arsenite 
of soda are added, and after well stirring this mixture “the colouring 
matter is added, either in the form of a fine precipitate, or dissolved in 





auy convenient solvent, in the proportion of about 16 parts of dry colouring | 


matter to the 1,000 parts of acetate of alumina. If the precipitated 
colour be employed it is best to use it in a wet state. When magenta is 
used, a better result is obtained if 136 parts of arsenite of soda ‘be used 
instead of Sv parts, as above, The colours thus prepared are thickened 
with starch, gum, or any other suitable material, and printel on to the 
fabric, which is then dyed, steamed, and washed in the usual manner. 
2112. J. ANpERSON, Allan Bank, near Braco, Perth, 
separating gluten from starch, and in preparing gluten Jor 
Partly a communication.—Datet 25th July, Us62. 

The patentee claims, First, the separating of the gluten and starch of 
wheut flour by the action of a revolving shaft with arms in a trough, aided 
by jets of water, substantial-y as described. Secondly, the usivg of warm 
water to assist the separation of the gluten and starch, as described. 
Thirdly, the coagulating or converting of the gluten by means of heat, 
substantialy as described. Fourthly, the completely drying of the glaten 
after coagulation, substantially as described. Fifthly, the preparing 
gluten for food, substantially as described. 

133. WF, 
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CLARK, Chancery lane, London, “ Oblaining or extracting s 
cand other bodies."—A conmunication.—Da'ted 26th July, 1862. 
in the extraction of silver trom the extraneous 
matters in which it is found by certain proce-ses which are disting: ished 
by the substitution of ammonia, or other bodies suitable as solvents of the 
arzentiferons com, ounds, instead of the mercury usually employed —.Not 
preceeded with, 

0. W. St 
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This invention consists 













ner, Chancery-lune, London, ** Prepuration of a red colouring 
—A communication.—Dated th July, 1ss2. 

This invention has for its object, in the First place, the transformation of 
phenic or i id i a red colouring matter, Secondly, the trans- 
formation of this matter into a fast colouring matter, capable of resisting 
the action of acids and other agents. And, Thirdly, the application of this 
substance to dyeing and priating. The colouring matter is first prepared 
thus:—The inventor takes about 231b. of phenic or carbolic acid, from 
about 10 1b, to 20 1b, of oxalic acid, and from about 7 Ib. to 14 1b. of sulphuric 
acid. This mixture is heated until the colouring matter is formed of the 
requisite colour and consistence. When this operation is considered to be 
finished, the matter is washed with boiling water, in order to remove the 
excess of acid, It is then in the state of alight pitch, and with a green 
shade of cantharide. It may be dried and reduced to powder by means of 
heat, or by a longer process without heat. ‘Ihe matter thus produced is 
converted into more solid matter by the following process :— —The mventor 
takes about 2} 1b, of this Icss solid matter, and avout 5}1b. of ammonia of 
commerce, ay his mixture is put into a closed metallic vessel, then he 
to w temperature of about 270 dey. Fah., for about three hours. 
allowed to cool, and then the vessel is opened. The matter orig 
troduced therein becomes completely dissolved in the ammonia, 
yielding a liquor rather th 
This jiquor, when treated by acids, furnishes a deep red precipitate, 
t colouring matter modified as required, and which is capable 
and other textile materials. The matter thus pre- 
and is applicable todyeing and printing generally. 
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, and possessed of a considerable colouring 









which is the 

of dyeing red silk, wool, 

pared is called ** péonine,” 

2152. W. Spence, Chanceru-lene, Londou, * Preparation of a@ blue colouring 
matter.” —A conmimunication.— Dated 8th July, 1362. 

For the purposes of this invention there are taken about five parts of the 
matter which has been called ‘* péonine” in the specification of a patent 
granted to the present patente? as a communication from abroad (No, 2 
year 1862, and described therein as a red colouring matter prepared from 
phenic or carbolic acid, and from about six to eight parts of aniline. The 
mixture is heated to a temperature near to the builing point, Which heating 
is maintained for some hours, until the material is complete transformed, 
The result hence obtained is a biue colouring matter, which is purified | 
successive Washings: first, with boiling water acidulated with sulphar 
hydrochloric, or other acids ; secondly, with heated coal oi! ; and, third! 
with a dilute solution of caustic potash, or other aikalics, I 
matter thus obtained is passed into acidulated boiling water, then dried. 
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It 
is then in a state of powder, with golden shades soluble in alcohol, metihyle, 
and otherspirits, aud the solutions of which may be use d directly for dyeing 





aud print The colouring matter thus obtained is called * *azaline,” and is 
applicable to dyeing and printing gencrally. 
W. MavGuam, Wandsworth-road, Sur ey, * Manvfucture of Efe vescent 








ber a."—Dated 23th July, 1862. 

In accordance with this invention the patentee disso!ves phosphate of 
soda, preferring that commonly called phosphate or rhe mbic phosphate of 
soda, at the rate of six drachms troy to half a pint of water: and to render 
this liquor aerated it is only necessary to pass it into a sufficently strong 
d properly closed vessel, and then to charge it with earbonic acid gas, 


ru 



















under a sut nt degree of pressure, Which may be varied, so as to be 
greater or less at the will of the manufacturer, 
2136 Bristol, © Obtaining and Wweating compounds of aluinina.”— 





AK, 
sth July, 1862. 
One portion of this invention is carried out as follows :—In order to obtain 





a preparation of alumina, which, for many purposes, may be used as a 
substitute for alum, the patentee takes clay, or material containing 
variable quantities of alumina, oxide of iron, and water, snd heats it 





with hydrochloric acid in the follwing manner: — He takes the clay, 


or other 
edeined it 
it to the a 


material, and after having ground it to a fine powder, and 
ina 
ecion 


he 
as 


reverberatory furnace at a low 
of hydrochloric acid gas, which 
from the furnace in the ordinary 
be obtained in any other convenient way being taken that the 
temperature of the is somewhere above 2 Jf the tempera- 
ture is too lish, no action will take plaice, and if too low the compound will 
Income partly liquified. When the operation has been successfully per- 
formed, the resulting substance, which he calls crude chlor alum, is ina 
dry state; it consists of a mixture of chloride of aluminium, with some 
chloride of iron, silica, water, and other substances. The apparatus the 
patentee finds suitable for carrying on this operation consists of a chamber 
built of sandstone, fire brick, or other material little acted on by hydro- 
chloric acid, and furnished with shelves of the same material arranged in 
ich a manner that the current of hydrochloric acid gas shall circulate over 
each, ‘The prepared clay is thinly spread (say in layers from one to two 
inehes in thickness) on these shelves. A good plan is to place the chamber 
in such a position that the hydrochloric acid gas can pass through the 
chamber on its passage from salt cake furnaces to the usual condensing 
1" owers, 50 that all the hydrochloric acid gas not absorbed by the clay passes 
nto “t e¢ tower, and is condensed in th e usual way. 
. Four DRINIER, Peckhain, Surrey, “ Apparatus 
—— pulp.'—Dated 2th Ju! 
For the purposes of this invention an upright cylinder is used, the peri- 
phery or circumference of which is formed with numerous upright slits of 
the form and character of those uscd in other knotting apparatus. This 
cylinder js placed within another cylinder or vat, from which the pulp is 
conveyed to a paper-making machine. Within the first mentioned or inner 
cylinder a rotating apparatus is applied, in order that the pulp—which is 
continually fed into the interior of the cover—may be continually dashed, 
thrown, or projected against the inner surface of the cyiinder, and thus 
caused to pass, through the slits or openings formed thereon, into the outer 
cylinder or vat, while the knots are retained within the inner cylinder.— 
Not - re with. 
2142. » JULLION, Gatesherd-on-Tyne, “ An improvement in antichloride 
Sor paper making.” — Dated 2th July, 1862. 
Prov isional protection has not been granted for this invention. 
2170. F. FP. Prestiss, Birkenhead, and R, A. Rorertson, Liverpool, ‘ Obe 
taining products fron reck oi, coal tar, &e."—Dyted 31st July, 1862. 
This invention is carried into effect as follows :—The evaporating vessel 
into which the rock oil, or other substance to be operated upon, is placed 
may consist of a cylindrical, dome-topped vessel, with a flat bottom, having 
one, two, or more annular reces-es formed therein, and which it is preferred 
to form in two parts attached together by a hor zontal joint for convenience 
of access to the interior for the purpose of cleaning or repairing. This 
evaporating cylinder the patentees enclose within an outer casing or jacket, 
having a similar contour, but of larger capacity, and c nstructed with a 
circular opening in the centre of the bottom, and annular feathers which | 
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project upwards into the centre, and within a short distance of the annular 
recesses at the bottom of the evaporating vessel. The top of the outer 
casing is provided with a flue for the escape of the product busti 
The heat is applied to the bottom of the vessel through the circular open- 
ing in the bottom of the outer casing, the draught passing in an up and 
down direction through the annular recesses in the bottom of the vessel, 
and up the vertical side and over the dome top thereof, and out at the flue 
on the crown of the outer casing. The evaporating vessel is provided with a 
self-acting instrument for ascertaining the temperature within the vessel, and 
for controlling the action of the heat thereon, and which consists of a 
hollow sphere, or other suitably shaped air vessel, placed within the eva- 
porating vessel, and communicating by a pipe with the interior of a small 
gwasometer on the outside of the evaporating vessel. The lower edge of the 
dome top of the gasometer works in mercury, or other suitable fluid. The 
rising and falling of the dome top actuates a throttle valve, damper, 
or other mechanical equivalent, through a lever or other suitable substitute, 
The evaporating vessel is connected to a separator or condenser by a pipe 
passing through the side of the evaporating vessel, by preference passing 
out of the side thereof at a point below the surface of the material being 
operated upon. This pipe extends inwards and upwards above the surface 
of the material within the evaporating vessel, and is formed with a trumpet 
mouth. The lower end of the yipe opens into the bottom of the first 
separator or condenser, which consists of anumber of pipes placed parallel 
to each other, open at each end, and passing through a plate at each end, 
and which are again surrounded by a square or other suitably shaped box 
casing a little longer than the pipes, +o as to form 4 small air-tight chamber 
at each end of the pipes—water, air, or other cooling media being circulated 
around the exterior of the pipes between the two face plates to which they 
arefixed. The products of evaporation pass into the lower chamber, which 
is divided into two, three, or more compartments, then up the first set of 
pipes into the first compartment of the upper chamber, and down the second 
series of pipes into the second compartment of the lower chamber, and up 
throuzh the first series of pipes into the second compartment of the upper 
chamber, and down through the next series of pipes into the next compart- 
ment of the lower chamber ; and so on to any required extent. The bottom 
of the worm, or the chamber in which it opens, communicates by a pipe 
with the interior of a gasometer into which all the uncondensed vapour is 
received, Some of the separators or condensers are fitted with a drawer or 
drawers, having wire gauze bottoms, in which is deposited the deodorising, 
purifying, flavouring, or scenting substances; these drawers are made air- 
| tight on the front. Each compartment of the lower chamber of the 
| separators or condensers is provided with a draw-lff cock for discharging 
| the various products of distillation, 

2174. G. T. Bovsvren dD, Bricton, Surven, ** Manufi 

burning va limps.°--A communicalion.—Dated 31st July, 162. 

The patentee claims the compound produced by the combinati-n ef the 
mineral ois with fuse] oi!, the said comoound constituting a new nmanuiac- 
ture. He also e'aims the compound produced by tre combination of 

| naphtha with aleohol and fusel oil, the said compound constituting a new 
manufacture. He claims the heavy liquid obtained by treating the 
combination of petroleum (or kerosine) and fasel oil with alcohol, the said 

| heavy liquid constituting a new manufacture. 

41387. T. G. W Manujucture of fut glass.” 

Auguat, 1862. 
This mvention has for its object a reduction of the expense of manufac- 

turing fl nt glass, with which view the patentee uses sulphate or muriate of 
potash, in place of or in combination with the carbonate commonly 
employed. 
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Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparaius, 
Llectrical Apparatus, Galvanic Batteries, §c. 





2131. PLS. Devias, Manchester, “ Manufacture lame 
Doted 2th July, 1862. 

The cable constructed according to this invention consists of a number 
of insulated wires, collected and arranged together to form the cable, and is 
designed for the purposes of flexibility, durability, tenacity, and strength. 
The improvement consists in coating the wires to be insulated with a com- 
position consisting of about 8 1b, of paper, or rather fibrous pulp, half a 
pound of caoutchouc or gutta-percha, with 1 1b. of resin, or thereabouts. 
The composition is thus applied :—The inventor takes one or more of the 
ordinary constructing wires, over which he puts a complete coating of the 
composition in any required thickness; this coating of the composition is 
put on while the latter is in a softcondition, and may be applied by suitable 
dies or drawing machines for the purpose. When the coating has become 
suiliciently dry, he braids or plaits over it a coating of fine strong cord ; 
over this covering of cord he applies another coating of the composition, 
and over it another cord covering, and so on until the cable is completed. — 
Not proceeded with, 
2153. J. Mapper, 

ok, 


of telegraphic cabie. 





Kentish town, and D. Marre, 
ava hic upparaius.”—Dated 29th July, 62. 

This invention consists of a flat endless chain, know as a :k or watch 
tin, rotated by a train of clockwork, and the said flat chain is made torub 
ainst an inking roller supplied with common printing ink, and the strip of 
paper is made to press against the inked surface of the chain by the attractive 
force of an electro magnet, and by these means the telegrams are traced in 
ink in lieu of indentations produced by the common Morse instrument,— 
Not proce.ded vith. 


Queex’s-voad, Homerton 
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Crass 10.—MISCELLANEOUS. 

Including ail Patents not found under the preceding heads. 

T. B. Davr, Queen-square, Westininster, “ Manufacture of vulcanised 
india-vubter thivad.”— Dated Vth July, 1862. 

The indsa-rubber used for this purpose is cleaned, ground, and mixed 
witha proper quantity of sulphur to cure or vulcanise the thread made 
from the mixture when it has been subjected to the requisite process of 
heat. The sheet preduced from this compound of india-rubber and sulphur 
may be spread in the usual way in which sheets are made for the purpose 
of being vuicanised, aud afterwards cut into thread, and which process of 


2049 














spreading is well kuown, Or it may be produced by simply rolling out the 
compound after it has been well blended and mixed, or otherwise suitably 
prepared, which processes are also all well known. A sheet of sulphurised 
india-rubber, either spread or rolled to about the thickness of the diameter 
| of the thread required to be made, is cut up into strips of the full length of 
the sheets, and of a suitable width for the apparatus. If the sheets be of 
great length, the thread will be in proportion ; if short, the thread will be 
short also ; but if very long lengths of threads are required, and it be incon- 
venientto spread sheets accordingly, or to roll them out of the requis te 
length desired, then one sheet may in the sulphurised state be readily 
joined endwise to another ; and in this way, or by similarly joining the strips 
of a few inches wide endwise, the means of obtaining thread of any desired 
length will be obvious, Indiaerubber compound fresh from the spreading 
or rolling is liable to shrink, particularly when the compound of india- 
rubber and sulphur is of the best and purest materials, such as should 
always be used in the manufacture of thread, and it is preferred that it 
should be submitted to a setting or seasoning process ; time will effect this 
at ordinary atmospheric temperatures, but it may readily be done by 
submitting it to the effect of boiling water for a short period, according to 
the bulk of materials being operated on ; or if water under pressure or steam 
at 250 deg. or thereabouts be employed to set it, a still shorter time serves 
to season, set, or shink it. 

2054. J. R. Annort, Birmingham, “ Sliding chandeliers, gaseliers, de.”—Dated 

sth July, i862. 

This invention refers to sliding pendent lamps of all descriptions, whether 
worked by hydraulic slides, or by cork slides, stufling boxes, or other means 
of securing ga: ht slides, or as for ordinary chandeliers and oil — 
without any of the appliances above named. It consists in providing a 
means of sliding such pendents without taking the centre tube to the 
bottom of the pendent, so that the patentee can have a central light. This 
he effects in the following mauncr:—In making gas pendents apon the 
water-slide principle, the centre tube is required to be only the length that 
may be necessary for the pendent to be lowered, and he empioys four tubes 
in this case instead of three ; the outer tube terminates at its upper end in 
a gas box or reservoir communicating with the pipes supplying gas to the 
burners. inside this tube is fitted the usual hydraulic slide apparatus 
working through the gas box or reservoir before named, and furnished with 
its pulley 8, chains, and balance weights, the water cup being above the gas 
reservoir; inside these slide-tubes is fitted the tube leading the gas from 
the main pipes. The gas passing down this tube rises upwards “between 
the water-slide and the outer or fourth tube into the reservoir, and thence 
down the supply pipes to the burners. In making pendents with the cork 
slides or stuffing boxes he requires only two tubes, The stuffing box is 
| fixed either within the gas reservoir, or immediately in the top of it, so 
that it works up and down with the outside tube and the reservoir. For 
chandeliers and oil or other pendents than those used for gas, the same 
arrangement as that last described is employed, omitting the cork slide or 
stuffing box, which is only required for gas. 

_, = S. Jarvis, Wood-street, London, ‘* Shirt collars.”—Dated 18th June, 










































This invention is in the cut and make of the band of turn-down collars, 
whereby creasing or puckering of the outside of the collar is prevented. 
The invention cannot be described without reference to the drawing-.—Not 
song with, 

2057. C. A. Day and T, SummERs, Southampton, “ Sheer legs.”"—Dated 18th 
July, 1862. 

This invention consists, First, in connecting the lower end of the back leg 

to a screw worm pinion and rack, hydraulic ram, or other like mechanical 
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contrivance, for imparting to-and-fro motion to the back leg, in order that 
it may act as a prop to the front legs when they are moved inwards, and as 
a guy to them when they overhang outwards. The front legs are of the 
ordinary construction, and work in the usual manner. The invention also 
consists in the employment of a load at the lower end of the back leg. 
This loaded leg then acts to sume extent as a back balance. 

2060. R. BARRETT, Stepney, London, *‘ Apparatus for working the damper of 

steam-engine Jurnaces.”—Dated 19th Julv, 1862. 

This invention is for improvements upon an invention for which letters 
patent were granted to P. Marcus, dated 14th March, 1856 (No. 615), and 
consists in the employment of a double or compound lever, to the long arm 
of which the rod or attachment to the damper is connected, in lieu of the 
simple lever described in the specification of the said letters patent. This 
invention further consists in placing the frame in which the bearings of the 
spindle of the damper are formed at an angle, and in bringing the base of 
the slot in which the spindle works into a horizontal plane or nearly so. 
And in order to render the working of the damper as easy as may be, the 
patentee brings the bearing or edge of the slots on which the spindle works 
or the spindle itself to a knife edge. 


2071. W. E. GEpGE, Willington-street, Slrand, London, “ Excavating or 
boring apparatus."—A communication.—VDated 21st July, 1862. 

The object of this invention is, First, to makea hole by ordinary means in 
any body of material, and to introduce therein an instrument which, by its 
action, will form an inner cavity of superior diameter to that of the primitive 
hole. The improved apparatus oriastrument by which this object is attained 
and which forms the subject of this invention, is composed—First, of a hollow 
iron tube longer than the primitive hole, and ofan exterior diameter equal 
to that ofthe said hole in which itis toturn. Secondly, of a metal tool 
chosen for the purpose in view, arranged or set horizontally and perpen- 
dicularly to the axis of the tube. Thirdly, of a metal rod or shaft entering 
the tube and arranged at its lowest extremity so as to impart to the tool a 
horizontal shifting or turning motion. Thisinstrument may be used to bore 
or drill metals, wood, and cther material, but its most important use is 
where blasting is carried on. It will be readily conceived that, with a hole 
or pocket of a certain depth made by this instrument and filled with gun- 
powder, a much larger cube may bedetached from the block by the explosion 
of the powder than if the hole were made inthe usual manner. The lower 
part of the tube is pierced with a rectangular hole for the passage of the tool 
and strengthened by two segments with parallel cords, between which slides 
the base of the rod. ‘Ihese two segments are slightly notched or grooved 
where the tool is seated, so as to guide it quite horizontally, ‘The excavated 
material or detritus falls by an opening in the tube ‘engthwise with the hole. 
The tool receives its horizontal motion by the pressure of the lower part of 
the rod, which pushes it forward as it descends. A tongue of the tool 
entering into the notch or groove in the rod serves to give it a retrograde 
motion. 


2086. H. R. Summons, Dalston-voad, London, “Apparatus for bordering 
envelopes, paper, and cards.”—Dated 22nd July, 1862. 

This invention consists of an improved apparatus by aid of which en- 
velopes, paper, and cards may be furnished with a bordered, black, or 
ornamental edge with greater rapidity and regularity than by the means 
adopted for such purposes. The inventor proposes to fix on the surface of 
a bar of wood a metallic plate, the surface of which is provided with a series 
of indentations or serrated edges equidistant to each other. These serrated 
grooves are to be cut in an angular form, that is to say, they should form 
a right angle at or near the centre of the metallic plate, and the envelopes, 
paper, or cards are to be placed or laid down on the metallic plate with their 
edges abutting against the edges of the stops, which the vertical faces of 
the indentations afford, and by means of which a numerous series of en- 
velopes, cards, or paper may be placed in such a position that their edges 
shall be respectively and equally parallel to each other. Or, in lieu of a 
plate, he proposes to lay and tx on the board a series of angular shaped slips 
or pieces, the edge of one overlapping the edge of the next, soas to form 
a series of serrated surfaces similar to those presented by the serrated plate. 
In addition to the serrated edges he proposes, as an auxiliary to the afore- 
said means of keeping the articles in position, to employ a series of narrow 
slips of cord, metal, or other material fixed and inserted in the surface of 
each sloping groove, and underneath the next or high edge of the serrated 
groove, in such a manner that the edges of these slips shal! just overlap the 
edges of the articles to be bordered as_ they are placed m the grooves, so as 
to hold them down more securely during the process of arranging the series. 
Each side of the bar or board is furnished with a narrow hinged flap, which 
is opened during the foregoing process, but which is closed over the edges 
of the board on which the articles have been piaced, so as to press upon 
their corners (and aided by thumb ecrews or other pressure) to hold them 
down while the precess of bordering takes place by means of brushes, as is 
ordinarily done. It will then be ne ry to change the position of the 
euvelopes or other articles in order to expose their opposite «edges or borders 
to the action of the brush. He proposes to place under the edges of the 
articles, and on each side of the serrated plate, previously to shutting over 
the flaps, a slip of metal, in order to form a bearing surface for the flaps, 
and prevent the articles being pressed down on to the board itseif, which 
would crease or damage the enveiwpes, cards, or paper. ‘The serrated edges 
may be cut in any desired form, accurding to the shape of the article to be 
bordered ; they may be set at any required angle, or on the square—that 
is to say, the grooves may be cut perpendicularly across the plate, or they 
may be cut in curvilinear grooves, and at any required distance apart,in 
order to suit any outline; and any width which it 1s desired to give to the 
margin of the envelope, paper, or card to be bordered.—Not proceeded with, 











2087. H. R. Summons, Dalston-road, London, “* Apparatus for bordering 
envelopes, paper, and cards.” —Dated 22nd July, 1362. 

In carrying out this invention the inventor proposes to bolt or screw to 
a tuble on standards an iron bed plate, on which a raised block is fixed, 
having a smooth flat surface, two sides or edges of which correspond with 
the shape of two edges of the envelope, paper, or card to be bordered. 
Underneath the table, and hinged to the standards, he arranges a treadle 
f:om which extend vertically through the bed-plate connecting rods, one 
of which is attached to a metal slide fitting against the two edges ot the block, 
and raised a little above the surface thereof, ‘This slide acts as a stop, and 
enables the envelope or other article to be bordered to be placed on the biock, 
by hand, exactly parallel with its edges. Another connecting rod passes 
through the opposite end of the bed-plate, and draws down an arm or lever 
of the second order attached to a hinged fulcrum between two pillars. The 
extremity of this lever is furnished with a thin flexible steel piate, which is 
held above the block, and the edges of which plate, although parallel to 
the edges of the block, do not correspond therewith, but are so situated 
that, when pressed down upon an envelope or other article placed upon the 
block, they may leave two sides of the envelope, paper, or card exposed. 
‘the treadle being still further operated, the other connecting rod will draw 
down the sliding stop from the edges of the block, and the envelope or 
other article is then so exposed that iv may be bordercd by means of a brush. 
—Not preceeded with. 

2092. J. J. Havey, Kiny-street, Cheapside, London, ** Machine for wringing 
clothing and other woven Jubrics."—Partly « communicetion—Daicd 22nd 
July, 1362. 

This vention consists in the novel construction and arrangement of the 
various parts of a machine more especially designed ior squeezing or forcing 
water from clothing and other fabrics, but which may be used without 
alteration fur washing or expressing dirt from the same, and also to expedite 
the process of starching. These improvements relate to various methods 
of exerting the pressure upon the two rollers employed to properly adjust 
them to the thickness of the material or articles passed through the ma- 
chine, to modes of fixing the machine firmly upon the tub or washing 
vessel, to a water guide or slanting board for conducting the water back into 
the tub, and to a novel manner of attaching ro!ls of imdia-rubber, or other 
similar material, to shafts by which they are firmly secured, and chemical 
action which takes place when the rolls come in contact with metal is pre- 
vented. 

2093. C. J. Keenn, Shrewsbury Villas, Bayswater, London, “ Winding appa- 
ratus for raising and lowering canvas on easels.”—Dated 23rd July, 
1862. 

This invention has for its object the adjusting, with greater facility than 
has hitherto been done, the position of the frame or rest-board of easels on 
which the canvas is placed, and is constructed m the following manner :— 
To the back of the movable frame is attached the working apparatus, con- 
sisting of a crown wheel, through the centre of which a spindle is attached, 
worked by a key or handle, and to which is geared a small toothed wheel 
attached to a worm or screw which lies within the circumference of the 
crown wheel, which worm or screw works in a rack screwed on the front of 
the central vertical piece. The turning of the key or handle causes the 





crown wheel, by means of the small toothed wheel, to work the worm or | 


screw up and down the rack, and carries with it the frame or rest-board 

upon which the canvas is placed. 

2101. J. Dickson, Tollington-road, Hviloway, London, “ Treating copper ores 
and solutions of copper to obtain cops theregrom.”—Dated 24th July, 
1862. > 

This invention cannot be described without reference to the drawings. 

2103. W. CLissoLD, Dudbridge, Gloucestershire, “* Manufacturing cylinders.” — 
Dated 24th July, 1862. 

This invention consists in manufacturing cylinders of wood and iron, as 
described with reference to the drawings. 

2105. T. Lemaistre, Paris, ** Privies."—Dated 24th July, 1862. 

This invention cannot be described without reference to the drawings. 

2096. A. Vienon, South buildings, Chancery-lane, London, “ Means 





and apparatus for extinguishing sires either on lav or water.”—Partly 

@ communication.— Dated 23rd July, 1862. 
The patentee claims, First, the employment of a solution of carbonic acid 
gas in water, either at a high or a low pressure, for extinguishing fires on 
Secondly, the construction and employment of 


land or on board vessels, 








apparatus, either portable or fixed, for extinguishing fires, in which a solu- 
tion of carbonic acid gas in water is prepared and stored up, and whence 
such solution is ejected with sufficient without the aid of pumps, 





Mr. Wuarrwortn’s Guxs.—It is impossible too highly to praise the 
performance, as a field gun, of the 20-pounder Whitworth. There 
is no other gun upon this continent which can compare with it in 
lightness, in precision, and in length of range. Again and again 
one single Whitworth gun has forced Federal batteries to change 
their position, and eventually to fall back. The only objection here 
entertained to the Whitworth is the absence of shell which may be 
projected from it. The Confederate ordnance department has in- 
vented a shell, which, it is hoped, will suit it, but I am not aware 
that it has, as yet, been successfully tried. Be this as it may, there 
has been more joy among the ordnance officers over the arrival of 
five more Whitworth guns, which have just arrived safely at Wil- 
mington, in the steamer Giraffe, than there would be at the cap- 
ture of a hundred such guns as were in position on both sides at 
the battle of Fredericksburg.— Confederate Correspondent of the 
Times. 

Traction Excines.—On Saturday last an interesting trial was 
made at Rochester of one of three traction engines made by Messrs. 
Aveling and Porter for the Yudanamutana Copper Mining Com- 
pany, of Australia. This company now bring their ore, at a heavy 
cost for haulage by bullocks, over a distance of about 150 miles, but 
by the introduction of steam engines nearly or quite three-fourths of 
this cost is expected to be saved, and the transportation at the same 
time rendered more certain. The engine tried on Saturday weighed 
12 tons, and had a single 10in. cylinder, 12in. stroke, geared with 
a quick and aslow speed to 6}ft. driving wheels. A load of four 
trucks, which, with their load, consisted of heavy timber, weighed 
19 tons was taken up a long hill rising 1 in 12 on the average, but, 
for much of the way, atthe rate of Lin 9. The roads were in a bad 
state, but the power of the engine was found to be equal to every 
requirement. ‘The engine descended a hill at a slope of 1 in 7, and 
took its load around sharp corners and through the toll gate, and 
in a manner that showed it to be under most perfect control. The 
whole trial was most satisfactory. Theengine is the fifty-third made 
by Mr. Aveling upon the same principle, and is of sufficient power to 
haul a gross load of nearly 100 tons on a level road in fair condition. 

Tue Racooxn.—The screw steam corvette Racoon, 22, which has 
recently been refitted at Chatham Dockyard, was taken from Sheer- 
uess harbour for her final trial on Monday, previously to proceeding 
to sea. ‘The trial took place at the measured mile off Maplin Sands, 
The engines were in charge of Mr. Lawson, chief engineer of the ship. 
The vessel attained an average speed at full boiler power of 10-1 
kuots per hour; revolutions of engines, 54 per minute; pressure of 
steam, 20 lb.; vacuum, 25 1b.; while at half-boiler power the average 
speed was 7'279 knots; revotutions of engines, 42. The circle was 
turned with full boiler-power, helm to port, 17 deg., in 5 min. 
21 secs. ; with half-boiler power, helm to starboard, 23 deg., in 5 min. 
59 secs. The engines were stopped when going at tull speed in 
16 secs. from the time of moving the telegraph; they were started 
ahead in 35 secs., and astern in 25 secs. from dead stop. ‘lhe Racoon 
is fitted with trunk engines, 400-horse power, made by Messrs. 
Ravenhill, Salkeld, and Co., and common screw with corners cut off ; 
pitch, 26ft.; diameter, 16ft.; length of blade 3ft. During the trial 
the draught of water was 18ft. 2in. forward and 19ft. Gin. aft. There 
was an entire absence of hot bearings or priming, and the trial was 
pronounced highly successful, both as regards the machinery and the 
qualities of the vessel. 

Practice at Armour PLates.—The firing at the sample and ex- 
perimental armour plates on the sides of the Powerful, target-ship, 
at Portsmouth, under the superintendence of Capt. li. 8. Hewlett, 
C.L., was brought to a close on Wednesday after three days’ practice. 
The firing at the sample plates resulted in nothing of particular 
interest to the general public, or calling for any remark further than 
that the plate supplied by Messrs. John Brown and Co., of the Atlas 
Steel Works, Sheffield, undoubtedly carried off all the honours. 
he firing at the experimental plates proved interesting and 
important as far as related to the testing of the two bent plates. 
The crossed planks of iron had been tested in somewhat different 
forms, but on the same principle, on several former occasions, and 
have utterly failed in resisting the blows of the 68-pounder. One 
of the earliest experiences gained in connection with armour plating 
was that iron divided into small or separate masses offered no serious 
resistance to shot, in whatever way it might be fixed on the ship's 
side as armour. The crossed planks or plates of iron fired at on the 
present occasion were each Gft. long by lit. wide, and 2}in. thick. Six 
of these were bolted on the Powerful, side by side, in a horizontal 
position, the remaining six being laid over them in a contrary or 
vertical position, and the whole twelve thus covering a 6ft. square 
space. A ship thus protected by divided masses of metal would be more 
easily destroyed by the ordinary 68-pounder smooth-bore gun than 
a wooden vessel, free from all armour casing, could possibly be. 
The result of the testing of the two bent plates must suggest serious 
considerations in relation to the armouring of the bows and 
sterns of our ships of war. ‘The supposed object of the Admiralty 
in making this experiment was to ascertain whether any difference 
existed, and if sv, to what extent, in the shot-resisting qualities of 
plates bent hot and cold, the latter being doubtless the cheaper 
and more expeditious method. For this purpose one of the 
4}in. * Royal Alfred plates ” was selected from the stock in store in 
Portsmouth dockyard, and divided into two parts, cach being then 
about 7}ft. long by 3tt. Gin. wide. It had been intended to bend 
each of these portions of the plate to a curve of d}in. frow a centre 
line, but, in bending the one part cold in the hydraulic press the 
metal began to open on the outer curve when the curve had only 
reached Ijin, out of the intended 4}, Under these circumstances 
the plate was only bent further to 2jin.; just half the extent origi- 
nally intended. ‘The other part was bent hot in the wedge press to 
the same extent, but exhibited no opening of the metal, and was 
apparently as sound as when first sent in from the contractors. ‘I'he 
plates were of rolled manufacture, and had been bent across the 
grain. The first shot at that part of the plate bent cold decided its 
fate, the effects produced by the i 





that the very operation of bending the metal cold had 
completely altered the structure and nature of the metal, 


rendering it to a great extent crystalline and brittle, and 
worse than useless as protecting armour to the bows or 
stern of aship; for the broken parts would merely assist the half- 
crumbled shot in its further work of destruction, and, the ship's 
side once penetrated, would cover her decks with broken and jagged 
pieces of iron, acting as showers of grape upon the guns crews, 
and destroying all lite within its reach. ‘The firing at the hot-bent 
plate was attended with as much interest. That bent cold, from the 
openings exhibited in its bending, was not expected to stand very 
severe hammering, although the way in which it broke up astonished 
every one. ‘The hot-bent portion, however, represented the sides 
of our present armoured ships afloat and building, and therefore 
strong hopes were entertained that it was all right. The result 
showed that it was not so. This plate stood but little better 
than the one bent cold in the hydraulic press, and its structure 
was also apparently as much changed as that of the cold- 
bent plate by the bending process to which it had been subjected. 
It is requisite here to state that the plate selected for this 
experiment was from the manufactory of one of the best’of our 
armour plate makers, Mr. John Brown, of Sheffield, a firm at pre- 
sent unsurpassed, if even equalled, in the uniform good quality of 
their plates. With, therefore, this utter destruction by the process 
of “ bending” of all the rigidity and blow-resisting powers of an 
acknowledged superior discription of armour plate, certainly more 
complete in the “cold” than “hot” process, abundant material is 
furnished for future and most serious consideration in armouring our 
ships of war. If a correct judgment may be formed from the result of 
this experiment, then no armour plate can be bent hot or cold without 
serious injury, and the more it is bent the more it loses its power 
of resisting shot, until at length the shot entirely overpowers any 
resistance from the plate, at which point the latter becomes a most 
destructive agent to the ship it was intended to protect. 


THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 
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Company: Full Report of the Engineer: Farau anv Desrructive 
Borer Exrrostion at Eart Granvitir’s Works: Ze Boiler 
Described—Farat Couueny Acciwent: The Combined Effects of 
Fire and Water. 











Markep quietude pervaded the meetings of the ironmasters on 
| Change in Birmingham yesterday and in Wolverhampton on Wed- 
nesday. The only orders of magnitude now in the market are 
those for railway iron. Among the inquiries is one from the Great 
Northern Railway for 4,000 tons of rails, and 1,950 tons of chairs 
and fastenings. Some good orders will be out in a few days for 
girders. <A steady trade is being done at the works, but chiefly upon 
orders that date back into '62, when extensive orders were given out 
on account of the shipbuilding trade. ‘The orders that now come 
in are of small proportion on shipbuilding account, and the slight 
improvement of last week is scarcely maintained, Orders from 
America are still only few for first-class iron; but notwith- 
standing the immense disadvantages of the exchanges to buyers, 
New York merchants meet their payments with the most ex- 
emplary promptitude. Some good inquiries continue to be made 
on account of Canada. Welsh bars are still easy, and may 
be had 5s. below the rates at the close of last year. Staffordshire 
iron, at second-class houses, may also be had a turn in favour of 
buyers. Pigs are slightly giving way, and may be quoted at 1s. 3d. 
below the late advances. 

For coal, the recent brisk demand has somewhat lessened, in con- 
sequence of a diminution in the consumption, which is, of course, 
attributable to the mildness by which the weather is at present 
characterised. ‘This remark is, however, somewhat partial in its 
application, for at most of the pits conveniently situated for the 
transit of the mineral a tolerable amount of activity is perceptible. 
Owing to the slackness of the demand some of the minor 
houses are disposing of the mineral slightly below the list prices ; 
the principal firms in the trade show, however, no disposition to 
make any alteration in the rates hitherto maintained. For ironstone 
of a superior quality the demand is brisk, at last week's quotations. 
‘The workmen engaged in the various collieries and ironstone mines 
of the district seem to have been convinced that the rate of wages 
must depend upon the price of iron, and in consequence no indica- 
tions of a strike are at present perceptible. ‘The condition of the 
labour market is sufliciently apparent trom the small number of un- 
employed operatives, and the diminishing number of applicants for 
parochial relief in the district. 


though an inspection of order books would reveal no considerable 
accumulation of orders, yet that operations generally are character- 
ised by an increase of animation. An evidence of the truth of this 
is shown by the full time maintained at most of the mauufactories, 
and the remark is especially applicable to the home department of 
trade, ‘he improvement, however, is somewhat retarded, and, 
perhaps, rendered more temporary in its character by the forebodings 
which exist in regard to the preseut position ot France in the 
affairs of Poland. Consequent upon the apprehensions thus 
created, adegree of reluctance to give orders far in advance is mani- 
fested on the part of customers. Upon the operations in certain 
departments of trade the celebration of the approaching royal 
marriage is exercising an enlivening influence. ‘The gas fittings 
and designs required in the illuminations are occasioning, and wiil 
continue to occasion for the next few days, an increase in the de- 
mand for those articles. By the proposed public rejoicings some 
benetit will also accrue to the fancy trades of Birmingham, 

The Board of 'rade returns issued on Saturday last show that 
the total declared value of the British manufactures and produce 
exported last year amounted to £124,137,812 ; against £125,102,814, 
in 1861, and £135,501,227, in 1860, The value of the exports rose 
during the year from under eight and a half millions in January to 
nearly thirteen millions in August; declined during the three follow- 
ing months, and rose again in December, when it amounted to 
£10,807,035, against £9,747,810 in the corresponding mouth of the 
preceding year, and £12,176,901 in that of 1860. The decrease of 
nearly a million on the exports of the year, as compared with 1861, 
occurred in the trade with Russia, Vrussia, Hanover, Holland, 
Belgium, Portugal, Spain, Italy, China, South America, 
and, among Jritish possessions, india and Hong Koug. The 
exports to France rose from 48,895,588 to 49,210,523; to 


the United States from £9,064,504 to £14,398,801; to Aus- 
tralia and New Zealand, from £10,692,771 to £11,930,062; 








shot proving incontestibly | 


and to the British West Indies, from £1,816,050 to £2,377,648. 
} ‘The bulk of the decrease was in cottons, aud among the other prin- 
cipal articles which show a considerable diminution are hardwares 
} and cutlery, and railway and cast iron. Most of the other principal 
articles show a very considerable increase. ‘The value of the fire- 
| arms exported rose, for instance, from £515,361 to £1,579,333, with 

a notable increase, also, in the exports of other arms and ammuni- 
tion. Hardwares and cutlery were, as already mentioned, among 
the articles which show a diminution of exports, the value having 
fallen from £3,425,610 to £3,546,059 : a decrease confined, however, to 
Spain, South Africa, the United States, Brazil, and Buenos Ayres. 
| The steam-engines exported rose iv value from £1,258,164 to 
| £1,631,761, notwithstanding a decrease in the exports to France and 
| Russia; but the exports of other descriptions of machinery 
| diminished in value from £2,955,506 to £2,464,929: the decrease 
extending to every country except those for which the Hanse ‘Towns 
serve as ports. ‘the metal exports are shown in the followiug 





| 











| table :— 
1800. 162 
£ | | 4 
Pig and puddled iron... eee 974,065 | | 1,204,584 
Bar, bolt, rod, and angle iron ° 2,385,871 | | 2,252,638 
Railway iron .. «+s +s «2 ee 3, 08,759 | 2,815,007 
Irom Wire 22 se + oe e 20,087 303,780 
Cast iron 60. Ok on ee 832,639 | 568,209 
Iron hoops, sheets, and boiler plates | 1,116,568 | 848,336 | 1,024,176 
Wrought iron oe ° ee 2,200,781 «| 2,909,613 2,311,251 
Steel, unwrought .. os os os OSi,228 | 726,998 822,407 
Copper, unwrought .. 0... o. T4989 | 433,410 | 29 
Copper, wrought 4.0 we oe we 2,037,837 | 1,714,445 
LoS dass. de sce. Ob. nk oe 2ui92 | 171,050 | 
5 Gane oe 66 08 00 00 0s os 5A3,299 423,421 | 770,590 
‘Tin, unwrought — 6 “ BOL S92 343,856 472,66 
Tiaplates oc co cc ce te 1,500,812 907,947 | 12tL yet 
i by ~ a2 120,0;8 95,786 | 102,700 


The increased exportation of pig aud puddled iron was limited to 
France and Holland, bat that in bars, rods, &c., was almost general, 
the exception being in the exports to Italy and India. ‘The decrease 
in railway iron was limited to the demands of Russia, India, 
Australia, the United States, Cuba, Brazil, and Chili; that in cast 
iyon, on the other hand, extended to every market except France, 
Russia, Australia, and the United States. France and Russia took 
also a smaller quantity of iron hoops, sheets, and boiler plates, but 
the exports to all other countries show a considerable increase. ‘he 
increase was nearly as general in respect to wrought iron, the only 
exceptions being Russia, India, and South Africa. The increase i 

steel was due to the larger demand of our principal customer, the 
United States. That in wrought copper extended to every market 
except Holland and India, the former country being also the only 
exception to the increased demand for copper plates, sheets, rods, &c. 





France and Russia took smaller quantities of lead than in 1861, but 


Relative to the general trades of the district we may r. mark that, 
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the exports to all other countries, and especially to China and the 
United States, show a very considerable increase. The increase 
in unwrought tin extended to all our customers, except 
Russia and Turkey, and that in plates to all but Australia. 
The metallic imports, excepting those of copper and zine, 
show an increase. The computed value of the enumerated 
imports of the eleven months ending November 30, was 
£158,265,963, against £154,712,706 in the corresponding period of 
the preceding year, and £144,887,078 in that of 1860. It will be 


seen, therefore, that while the exports have fallen nearly twelve ; 


nnillions since 1860, the imports have increased about fourteen and a 
half millions, having rapidly augmented in value month by month 
during last year, from eight millions in January to thirteen millions 
in April, seventeen millions in August, and nineteen millions in 
October. There is a slight falling off in November from the high 
value of the preceding months, but the value of the imports of 
December ix not yet ascertained. Apparently, however, there was 


a further increase, as with a few exceptions all the principal articles , 


show a considerable augmentation in the quantities as compared 
with the corresponding month of 1841. 

The Birmingham Canal Company will meet to day (Friday). 
From the report which has been prepared we gather that ‘ Not- 
withstanding the depression which existed in the iron trade of 
South Staffordshire and East Worcestershire during nearly the 


whole of the past year, the revenue of the canal exceeds that of the , 


year preceding by £8,9°6 83 4d.” The works at Rumour Hill and 
Hednesford have been completed, and the entire line of the Cannock 
Extension Canal is now open for traffic, thus affording greater 
facilities for the development of the wineral resources of that very 
important district. After providing for the usual dividend of £2 
per hare, a surplus of £935 was left to be carried to suspense account. 

The report of the Metropolitan Curriage and Wagon Company, 
who held their meeting ou Wednesday, shows a balance in favour 
of the company, for the six months ended 3ist December last, of 
£6,968 16s. 104d. Out of this sum the directors have recommended 
a dividend of 4s. per share on 10,000 shares, and £1,337 16s. 104d. 
to be carried forward to next year's account. 

In the report issued by the directors of the Railway Carriage 
Company, Oldbury, it is recommended that the whole of the pre- 
liminary expenses, amounting to £943 &s. 10d., shall be paid oul the 
profits, leaving a disposable balance of £5,611 19s., out of which sum 
the directors recommend that a dividend for the nine months should 
bo declared at the rate of 10 per cent. per annum (free of income- 
tax), that £2,500 should be carried to a reserve fund, and the balance 
of £1,878 9s. 9d. to the next account. 

At the ordinary half-yearly meeting of the Midland Wagon Com- 
pany, held in Birmingham a few days since, a satisfactory —_ was 
presented, by which it was shown that the net profit of the six 
months amounted to £9,236, The total number of wagons is now 
4,953, an increase during the half year of 373, The balance, includ- 
ing the reserve of last half-year, was stated to be £10,377 6s. 6d., 
out of which the directors proposed the usual dividend at the rate of 
10) per cent., and a bonus of 12s. 6d. on the ordinary shares, with a 
like bonus on the amount paid up on the new shares. 

The Wolverhampton Gas Company held their twenty-second 
annual meeting last Tuesday, when they again declared a dividend 
a’ the rate of 5 per cent. for the half-year, and reduced the price of 
their gas from 3s. 9d. to 3s, 4d. per thousand to all consumers alike. 
This is the fifth reduction they have made since 1857, when the 
price was 5s, a thousand. The two Birmingham companies have 
also notified their intention of reducing the price of their gas to 
3s. 9d. per thousand to consumers under 25,000ft.; to 3s. 4d. to 
consumers between 25,000ft. and under 100,000ft. ; and to 2s. 11d. to 
consumers of 100,000ft. and upwards, with a discount of 5 per 
cent. for prompt payment. ‘The Wolverhampton Company is 
imited to a 10 per cent. dividend per annum, and one of the Bir- 
mingham Companies (the Birmingham Gas Light and Coke Com- 
pany), is limited toa maximum dividend of 7} per cent. 

The Midland Steam Boiler Assurance and Inspection Company held 
their first half-yearly meeting on Wednesday last, at the offices in 
Wolverhampton, Mr. Philip Williams, the chairman of the directors 
and the chairman, also, of the Tron Trade, presiding. The directors’ 
report spoke of the success of the company during its brief existence. 
The report said—“ The number of boilers at present placed in 
charge of the company is 1,101. Of these 522 are under inspection 
alone, and 479 are assured and inspected. ‘The statement of 
aecounts shows a balance of £256 2s. to the credit of revenue; 
but your directors do not recommend the declaration of any 
dividend, as the time since the formation of the company 
has been too short, and the expense of the working of the 
company too limited, to render such a course desirable. They 
therefore proposed to carry this balance forward to the current 
half-year. The number of shares allotted to December 31st, 1862, 
was 1,995, representing a subscribed capital of £19,950. No acci- 
dent has occurred to any boiler under the control of the directors, 
and they trust that the incessant exertions of the engineer and in- 
spector will, as far as possible, operate to prevent them in future. 
Although the number of boilers under inspection and assurance is, 
considering the short time the company has been formed, satisfactory 
to the directors, yet vast numbers of persons in the district have not 
availed themselves of the advantages offered.” The report of Mr. 
K. Marten, the engineer, was nearly as follows :— 

I have the honour to report that, up to the end of 1862, particulars 
were taken of 2245 boilers with a view to inspection or assurance, 
and that proposals were accepted for the inspection of 404 and the 
assurance of 366, making a total of 770 boilers placed under the care 
of the company. This number has since been increased to 1,001, 
The 770 boilers under inspection and assurance may be described 
under the four following heads:—1st. Plain eylindrical with round 
egg-shaped elliptical or hemispherical ends, and sometimes with one 
or more internal flues, through plain or breeches tubes, but all 
fired under the bottom, 432; 2nd. Furnace boilers worked by 
the waste heat from the puddling, heating, refining, charcoal 
or coking furnaces, either upright or horizontal, with one or 
more internal tubes, 162; 3rd. Cornish or Fairbairn boilers 
with cylindrical shells and one or more tubes, internally fired, 
1:0; 4th. Low-pressure boilers, either balloon, haystack, Butterley, 
or wagon, with one or more flue tubes, 76; total 770. Among 
the purposes for which these boilers were used are colliery 
engines for pumping, and 227 are colliery engines for 
winding ; total colliery engines, 298; mills and forges, 269; blast 
furnaces, 109; pumping engines at canals and wate: works, 41; 
lathe engines, 21; clay mills, 18; and for other purposes 14, half of 
which were boilers at saw mills. The colliery and b ast-engine 
boilers aro often placed in groups of from two to six, and the mill 
and forge furnaces ave generally in groups of from five to thirty 
connected together, which greatly facilitates the safe working of 
furnace boilers. All boilers under the inspection of the company, 
whether for inspeetion or assurance, are subjected to the same 
examination, which is either external, internal, or thorough, ac- 
cording to the facilities given. The external examination is 
made at any time when the boiler is working; the internal is 
made when the boiler is cold and empty; and the thorough only 
when the flues are properly cleansed and prepared. There have been 
made duripg the half year ending December 31, 1862, 868 external, 
85 internal, and 52 thorough examinations, making a total of 1,003. 
No difficulty has ben experienced in making the examinations, as 
masters and engine-teuters give all the help they can, and your in- 
spectors take care to avoid causing inconveniences or needless trouble. 
It has been necessary to report some boilers as in a dangerous condi- 
tion, and in al! cases the repairs or renewal recommended has been 
speedily and willingly done. In some cases needless expenditure 
has been prevented by the reports of the result of the examination. 
The chief points needing attention iu the working of boilers under 
inspection are frequent cleaning, as the water of the district scurfs a 
good deal, and is apt to cause the burning of the plate over the fire. 
This fault in the water is, perhaps, less to be dreaded than 
corroding, as by cleaning the boiler can be restored to its 
original condition, while corrosion produces a permanent in- 
jury. Safety valves are generally found over-weighted. Pressure 








gauges are often out of order, and therefore worse than nothing, as 
they lead to false confidence. Glass water gauges are much 
| neglected, dependence being placed on the float alone. The feed is 

generally regulated by hand, although self-acting apparatus may 
be attached to the boiler. Blow-off cocks are frequently neglected 
| or disused, which leads to much extra trouble in cleaning, and not 
| unfrequently to danger. Screw-patches on the old-fashioned low- 
| pressure boilers are sometimes causes of great injury and weakness 
| to the boiler, especially when the patch is so small as to only have 
; one bolt in the centre. The brick covering of boilers to prevent ra- 
diation often causes much corrosion on the shell of the boiler, by 
being allowed to get out of repair, so that the wet gets in, in which 
; case it is worse than none. ‘Too little boiler power is a fre- 
quent cause of difficulty and danger, as_ sufficient time 
cannot be spared for repairs or cleaning, so that when one 
boiler is off others have to be fired too hard. The great 
: objects to be aimed at is to have boilers of good material and work- 
maunship, of suitable construction for the work it has to perform and 
, the pressure it has to bear, and just enough fittings of the least 





' complicated kinds to enable the attendants to know the exact height 


| Three were balloon boilers, which burst for want of stays ; 


of the water and the pressure of the steam. 1 would call attention 
to the great importance and utility of a periodical application of the 
hydraulic test as the surest and least injurious means of detecting 
faults which would otherwise escape notice. A suitable apparatus 
for this purpose is kept by the company. During the past year 
thirty-five explosions have been reported, but I will mention only 
the six explosions in this neighbourhood, and I am happy to report 
that none of them are boilers under the inspection of the company. 
one 
Cornish boiler from co!lapse of tubes; one furnace boiler from the 
same cause, and one upright firing boiler from collapse of the 
internal fireplace. In the two latter cases the boilers were of 
defective construction, and the explosion was caused by unusual 
pressure, owing to delay for repairs in the steam hammers which 
they worked. Both reports were received and adopted, the retiring 
directors and auditors were re-elected, and the chairman and the 
other members of the board of directors were thanked.—The 
chairman, in responding, spoke highly of the engineer and the 
secretary, and said he hoped that, by the extended operations of the 


lessened. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Strate or Trave: Sheffield—Liverrooi: Mersey Docks and Harbour 
Board: Navigation ofthe Mers-y—Tue Corton Suppty Question : 
Present Stock on Hand—Lavuncu or A STEAMER aT Preston— 
Scorrish Marrers: The Clyde and the Mersey: Railway Gossip: 
Ironstone on the Arden Estates: The Late Dreadful Collision on the 


Torics: Exports from the Tyne: Movement of Passengers over the 

River. 

Tue iron and steel houses of Sheffield continue tolerably well em- 
ployed, and business in railway springs is also rather more brisk. 
‘Thereare besides some good orders on hand for other kinds of materials 
required for railway purposes, while the Clyde shipbuilders, being 
busy, are sending for steel and tools to a satisfactory extent. Some 
of the manufacturers of engineers’ tools are doing rather more; 
several of the joiners’ tool houses are tolerably well employed ; and 
the edge tool trade is rather more active, although it cannot be said 
to be brisk. 

The proceedings at the last sitting of the Mersey Docks and Har- 
bour Board did not present many features of interest. It was 
agreed to run the Canada Dock dry to complete the cast gateway on 
the 6th of March, instead of the Ist of April, as previously arranged. 
On the motion of Mr. Boult, the works committee was instructed to 





report the reason why the floating bridge to the Woodside landing 
stage has not been completed, according to an Act of Parliament 
passed in 1860, together with the altered plans submitted to the 
committee by the engineer, February 7, 1862, with estimates of 
the cost, and any correspondence which may have passed in relation 
thereto—especially in regard to any arrangement made with Messrs. 
Peto, Brassey, and Co., with reference to contracts for the floating 
bridge and pontoons. Rear-Admiral Evans, conservator of the 
Mersey, has published his report on the condition of the navigation 
of the river in 1862. The admiral regards the state of affairs as 
satisfactory, no change of importance having occurred in the channels 
leading to the port during the year. ‘The report enters with 
minuteness into the alterations as to the lighting of the different 
channels, which, under direction of the marine surveyor, and with 
the sanction of the proper authorites, were carried out by the dock 
board in course of the year. The Birkenhead Dock works are repre- 
sented as having made reasonable and satisfactory progress; and 
the damage done to Wallasey embankment durivg the late storms is 
stated to have been nearly repaired. 

The receipts of cotton at Liverpool are showing a gradual 
increase this year, as compared with 1862. The Mary Lee from 
Hong Kong has arrived at Liverpool with a full cargo of cotton, 
the first voyage of the kind ever completed from the Celestial Em- 
The stock shows the following weekly fluctuations this year, 





pire. 
as compared with 1862 and 1861:— 
1863. 1862. 1861, 
Bales. Bales. Bales. 
Jan. 1 “6 oe: oo ee ‘ 622,609 ss 545,679 
* 9 eo cc ce 403,900 ee 598,540 oa 549,490 
es oe -- 395,030 oe 565,799 oe DIYSTO 
» 2 eo cc ce 395,670 . 561,640 595,730 
» 30 ae ee A164 10 oe 659,530 
Feb. 6 se es se Gia ° 55), 180 ° 719,420 
Ps 13 i ae oe ee 524,950 oe 725,480 
20 co ce eo 415,350 479,250 791,240 


There is thus a slight tendency to increase this year, and the con- 
sumption has so far been reduced to a level with the — But 
this object has been attained at an enormous sacrifice, and it appears 
only too probable that 24 days per week will be the maximum em- 
ployment for Lancashire operatives in 1863, unless the American 
war can be closed somehow or other. If this is the case the pro- 
spect for next autumn and winter is exceedingly grave, being only 
mitigated by the reflection that by that time the efforts to promote 
miscelaneous cotton growing ought to begin to tell with some effect. 

Mr. J. H. Mackern, of the old quay, Preston, launched a clipper- 
built iron steamer yesterday week. She has been named the Milly. 
She is 175ft. long, 20ft. beam, and 11ft. deep; she draws very little 
water and is expected to prove a swift craft. She has been built for 
a Liverpool firm, but how she is to be employed is not yet definitely 
known. 

A Glasgow writer complacently contrasts the continued progress 
of the trade of the Clyde with the temporary stagnation displayed at 
Liverpool. The customs duties collected at the two ports during 
the last four years are put down by him side by side as follows:— 

The Clyde. 





Year. The Mersey. 
1859 ° «- £3,661,662 oe ee +. £1,693,364 
1860 ee ‘ 3,225,422 ° oe 1,740,435 
1861 az .. 3,380,093 mm 1,961,883 
1862 -- 3,284,568 2,192,654 


Thus Liverpool has declined £379,094 in the four years, 
has increased £499,290. But let the American madmen once cool 
down, and Liverpool will soon show the Clyde its heels. With 
respect to other Scottish topics, we may add that the bill introduced 
into Parliament for leasing the Edinburgh and Glasgow Railway to 
the North British Compauy has been thrown out on standing orders. 
The directors of the Caledonian Railway Company have resolved to 
recommend at their forthcoming ordinary meeting a dividend at the 
rate of 5 percent. This dividend leaves a balance of £2,100 over. The 
enterprise becomes more and more prosperous every year, and with 
continued prudence in the management can scarcely fail to attain 
an 8 per cent. dividend by 1870. Some additional capital is about 





to be raised by the creation of further ordinary stock; however, a 


company, the number of boiler explosions in this district would be | 
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policy which, although sound so far as it goes, cannot fail to 
absorb some of the additional profits secured. The Glasgow and South 
Western mag: ef divide 5 per cent., carrying £1,923 over. The 
report of the Monklands Company shows that the increase in the 
passenger traffic has been neutralised by a decrease in the movement 
of minerals, arising from the general depression of trade and a strike 
of the colliers in the Airdrie district in September and October. At 
the last meeting of this Company it was stated that Messrs. Blyth, 
C. E., had been requested to inspect minutely the state of the per- 
manent way, and report in detail what they considered necessary to 
be done to put the line and works in a state suitable to the present 
requirements of the traffic. They have made their inspection, and 
have recommended that seven miles of permanent way should be 
relaid during a period of about two years. Of this work abové two 
miles have been already completed, and the remainder is being 
proceeded with. Messrs. Blyth further reported that with ten miles 
of new fencing. and repairing and partially renewing eight bridges, the 
whole line and works will bein a thoroughly efficient condition. 
On the new line to Bathgatea commencement has been made to open 
up the ironstone on the Arden estate. On other parts of the line 
bores are being put down, but no results have yet been made public. 
There is no reason to doubt that the belief hitherto entertained of good 
minerals along this line will yet turn out to be the case, but the 
unsatisfactory state of the iron trade for some years past has kept 
back the development of its resources. On an extensive field along 
the Shotts branch it is understood that a good seam of ironstone has 
lately been found and is likely to be opened up, so that there is every 
probability that this branch will prove a valuable feeder. The 
trial of Messrs. Latham and Thomson, officials of the Edinburgh 
and Glasgow Railway, for culpable homicide and neglect of duty in 
connection with the collision at Winchburgh, ended in an acquittal. 
After evidence had been led at a considerable length, the Lord- 
Advocate withdrew the charge, as he was satisfied that, although 
the rules in reference to the working of single lines had been defec~- 
tive, sufficient blame did not attach to the accused to entitle the 
Crown toa verdict. In connection with Clyde shipbuilding, we 
may note the launch of a screw steamer of 120 tons builders’ mea- 
surement, and 25-horse power, from the building yard of Mr. A. 
Denny, of Dumbarton, for the house of Perez Y. Garcia, of San- 
tandér. Messrs. Charles Connell and Co. have launched from their 
yard at Overnewton a screw steamer of 405 tons burthen, for 
Messrs. Handyside and Henderson. ‘The steamer, which was 
named the Geneva, is to be employed in the Mediterranean trade, 
and is the fourth vessel launched by the same builders for 
the same line. The screw steamer Palermo, and the paddle-wheel 
steamer Chrystoforo Colombo, have taken their departure from the 
Clyde for their respective ports of destination in the Mediterranean. 
Both steamers were launched very recently, the Palermo from the 
building yard of Messrs. Scott and Co., and the Chrystoforo Colombo 
was built and engined by Messrs. Simons and Co, Renfrew. On 
her trial trip the Chrystoforo Colombo “ran the lights,” a distance of 
sixteen miles, in fifty-seven minutes. She is 750 tons builders’ 
measurment, and 150-horse power. 

As regards northern matters, we may note that the exports from 
the Tyne last week comprised 28,053 tons of coals, 2,891 tons of coke, 
and 6,405 ewt. of iron. These figures show an increase of 6,538 
tons in the shipments of coal, and 2,421 cwts. in the shipments of 
iron, but a decrease of 1,138 tons in the shipments of coke. The 
extent to which steamboat passenger traffic has been developed on the 
Tyne is forcibly reflected in a statement just issued by the Tyne 
General Ferry Company. The first passenger boat of the company, 
started in August, 1859, carried to December 3) in that year 24,468 
persons; in 1860 the Company’ssteamers cou veyed 333,034 passengers; 
in 1861, 632,382 passengers; and in 1862, 1,019,497 passengers. 
This last total of 1,019,497 was made up as follows :—First-class, 
6,725 ; second-class, 980,924; excursion, 18,965; workmen, 12,300; 
periodical passes, 583. It must be remembered that the very large 
circulation here displayed has been attained in competition with 
another set of steamers (the “ Percy line”) so that the number of 
vogageurs on the coaly Tyne may now be said to be at least 
2,000,000 per anumn. 





PRICES CURRENT OF TIMBER. 

















1862. 1863 1862. 1863. 
Perload— 24 82 £4 & 24. #6 Perload— 245:54% £58 £34 
T -14 015 © 151017 O | Yel. pine, per reduced C. 
Quebec, red pine... 310 410 3 10410 | Canada Istquality 17 018 9 17 01810 
yellow pines. 3040 3040 2nd do... 11 012 0 12 012 8 
St. John, N.B.,yel. 5 0 510) 5 0 510 Archangel, yellow. 13 01310 13 014 
Quebec, oak, white 510 610) 5 0 510 ! St. Petersbg.yel... 1112/12 0 12 01310 
birch 3.0 310) 310 40 Finland. +. 9010 0 9 010 0 
Memel..0 00060' 000 0 emel ......---- 10 015 0 10 015 0 
elm 310 5 0; 310 415 | Gothenburg, yel... 10 011 0 10 O1110 
Dantzic, oak 310 610; 310 6 white 9 0 910) 91010 4 
fir.. 210 310/ 215 3 Gefle, yellow .... 10 01110 10 O11 O 
Memel, fir 3.0 3 5} 310 : Neve oe 910101 | 10 01010 
EB en seeee 303 5,3 5 4 W 
Swedish ....- 210 215| 210 5 207 0/92 03 0 
Masts, Queb. rd pine 5 0 4 0 : : ; 0 meets = : 
lL. pine 5 0 0 , 0 eck plank, Dnts 
7a ahes © 000,000 0 enti t om 1 | O11 4 
Lathwood. Dantz,fm510 616) 6 0 610 | Staves, perstandard M 
Bt Peters.8 0 $10 8 0 810 | Quebec,pipe ....70 0 759 60 0 700 
Deals, per C., 12 ft, by 3 by Yin, | puncheon 18 0 20% 16 0 18 0 
Quebec, wht. spruce 15 10 19 10 13 018 0 | Baltic, eases | 150 0 1600 160 01700 
i3 016 0 pipe ... «- 
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SCOTCH PIG IRON REPORT. 
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8s d. 
No. 1 Gartsherrie .. .. 57 6 i.0.b Glasgow, 
oo 2 Coltuess .. w« o 57 0 do. 
»» lLCalder .. « « 56 0 do 
o 1 G.M.B. co oe BS do. 
o» 5S Do. «2 of of S2 3 do. 
M.Nos. Do. .. . + 53 0 do. 
WARRANTS. s. d. 
Cash prompt .. .. 54 3 perton, 
- al eg 1 mo. open oo oo BSE 0. 
GMB )2 mos. 5, ow 2S a 
ie “on oo - 6&8 Ga 
MANUFACTURED IRON. 
Bars,Govan .. .. .«. « £7 5 0 nett. 
+» Common +s e« «+ 615 0 less 4percent. 
Drumpeller,Common.. .. 617 6 ,, 4 4, 
Do. rss 2 ee 
Cramond Scrap Bars delivered 
inLondon .. .. .. «160 5 0 ,, 5 percent 
Plates and Sheets .. £95 to£10 0 0 
Rails ic wn @o « << SR 8 
Pipes oo a we we oe Se 8 
Chairs «cs co co oe + 310 0 
Glasgow, 25th February, 1863. 


There is nothing stirring in our pig iron market—a moderate business is 
doing in all descriptions of iron. s 

Shipments are comparing better with those of the same time last year 
than they did in January. f : 

Exports last week were 9,896 tons against 9,627 tons in the corresponding 
week of last year. Suaw, THOMSON AND MOORE. 








Tue Gatway Comprany.—lIn reply to Mr. Baxter, on Friday, the 
Chancellor of the Exchequer said the correspondence between the 
Government and the Atlantic Royal Mail Company was already 
printed, and would be distributed immediately. The intention 
attributed to the Atlantic Company of sailing from an English port 
could only be expressed in the form of a proposal, inasmuch as it 
would introduce a feature altogether novel into the contract, and he 
had not heard of any such proposal. A letter, however, had been 
received from a gentleman connected with the Inman line of steamers, 
stating that he had reason to believe the company contemplated 
some plan of the kind. : 

Trautan Ramways.—(From our Correspondent.)—Messrs. Parent, 
Schaken, and Co., have signed a contract on behalf of the New 
South Italian Railway Company for 25,000 tons of rails and thirty 
locomotives, required for that enterprise, organised in the autumn 
of last year by Count Pierre de Bastogi and his friends. The con- 
tract has been obtained by the syndicate of Belgian ironmasters 
The South Italian network will, it fully carried out, comprise 8104 


miles of railway. 
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INSTITUTION OF CIVIL ENGINEERS. 
January 20 and 27, 1863. 
Joun Hawxsuaw, Esq., President, in the Chair. 

Tne discussion on Mr. Preece’s paper “On Railway Telegraphs 
and the Application of Electricity to the Signalling and Working of 
Trains,” occupied both evenings. 

It was observed that two statements had been made in the “ Pri- 
vate Press ” abstract which required explanation. The first referred 
to the system introduced upon the London and North-Western 
line by Mr. Edwin Clark. In alluding to the use of disconnect- 
ing wires it was remarked that “this plan was thought to be 
dangerous.” By this it was not meant to be implied that danger 
was induced to the traffic of the line, but that the wires were liable 
to cause derangement in the electrical circuit. The second had refer- 
ence to the instrument recently applied on the Metropolitan Railway 
by Mr. Spagnoletti, which, though identical in principle with one 
invented by Mr. Highton in the year 1854, was admitted to differ 
considerably in detail. 

It was thought the necessity for an opportunity of discussing this 
subject would be apparent, when it was understood that no two 
lines, having their termini in London, employed the same system, 
and that, on some lines, more than one method was in use. The 
reports of the inspecting officers of the Board of Trade upon railway 
accidents were also at variance with each other in this respect. 
Perhaps the most important point for consideration was whether 
lines should be worked by an interval of space or by an interval of 
time. The Government inspectors recommended the former plan, 
while the managers of the principal railways contended that the 
traffic could not be carried on under such restrictions, and that reli- 
ance must be placed on the latter system. 

It was explained that in Mr. Tyer’s system the dial of such 
instrument was divided into two parts, the upper portion referring 
to the “ up ” line, and the lower portion to the “ down” line. Each 
instrument had also two indicators—one red, the other black. The 
former always showed the last signal sent; the latter that last 
received, and this was unalterable by the man in charge. No sig- 
nalman ever sounded his own bell or gong; and when these were 
heard the man knew that the next station wished to communicate 
with him. As regarded the effects of atmospheric electricity it was 
asserted that it had never caused a false signal to be given; and as 
the red needles were altogether out of circuit, and could not, there- 
fore, be affected by lightning, the chance of demagnetisation from 
this source was reduced one-half. Further, the needles were not 
permanent magnets, as in most other instruments, but simple pieces 
of soft iron, which received their magnetism by induction, from 
being suspended in close proximity to the coil of wire through which 
the charge flowed. As to the objection that this system only 
required one line wire, it was believed to be an element of safety as 
well as of economy; for where two or more wires were employed, 
if one were broken, with persistent currents flowing through the 
fractured wire, or either of the others, false siguals might pass into 
the instruments; whereas, with one wire, should it be broken, no 
signal could be acknowledged, and thus be made complete. As to 
the instruments being always under lock and key it was argued that 
when any derangement occurred, it was safer to send for the super- 
intendent at once than to allow the signalmen to attempt to repair, 
alter, or tamper with what they knew nothing about; and it was 
considered that all “terminals” and connections should be under 
lock and key, as a signalman might put the wires on to the wrong 
“terminals,” which, with persistent currents and needle arrange- 
ments, would cause a different signal to be recorded at the distant 
station to that transmitted. 

As the extensive system of telegraph train-signalling on the 
South-Eastern Railway—the basis of which was “sound upon 
bells "—had only been cursorily alluded to in the paper, it was con- 
sidered advisable to give some further details. ‘I'he first bells were 
erected January 22—31, 1852, and, at the present time, 275 miles of 
that line were protected in every possible manner, and in a great 
variety of places, by bells, there being 330 in operation, some 
connected merely in pairs, others with intermediate bells, 
and in different ways. Of these, eighty-four were provided 
with counting indexes, which showed the number of blows 
struck, and the remainder were plain. In some of the signal 
boxes there were two, three, and, in rare cases, as many as four 
bells, which differed in tone, and iu the position they occupied. 
Should the signalman be uncertain which bell sounded, or how 
many blows had been struck, the index pointed to the number on a 
dial. lt was a simple mechanism—a pair of pallets and a scape- 
wheel on the arbor, which carried the hand of the index to the 
precise number of blows struck upon the bell. The total cost on 
the whole line had amounted to nearly £3,650, being at the rate of 
£13 ds. 3d. per mile, including wires, bells, and batteries complete. 
The hammer, which was attached to the keeper of the electro- 
magnet, was the only movable part of the bell apparatus. The 
signals were given by the number of blows struck, and one funda- 
mental and essential condition was that every signal should be 
correctly repeated before it was allowed to be complete. In every 
we of train-signalling it was essential that a good understanding 
should be established between the men at two neighbouring stations, 
A and B. On the South-Eastern line the four telegrams which were 
necessary between them were—Ist, “ May I send a train?” given by 
station A striking one blow to B. 2nd, “ Yes, you may,” one blow 
struck back by B. Nothing could be simpler. The blow was a 
loud one, distinct in its sound, and readily understood. The third 
communication would be from B. 3rd, “ The train you sent is in 
safe,” intimated to A by three blows ; to which the fourth message 
sent back from A, 4th, “ All right, I understand train is in,” A 
repeating B's three blows. These four signals were booked by 
each station ; the time at which each signal was completed being 
entered in the proper column, so that a double permanent record 
was secured. On the three lines on the west side of the London 
viaduct, run over by the South-Eastern, the Brighton, and the 
Croydon and Crystal Palace trains, where the bells alone were used, 
the average number of trains on week-days was 196, and, in one 
year, 78,676; and on the day of the Foresters’ Féte at the Crystal 
Palace, August 19th, 1862, 535 trains were booked as having been 
bond Jide signalled by one pair of bells. It was satisfactory to be able 
to add, in — of the efficiency of this system of train signalling, 
that no collisions had ever occurred on the portions of the South- 
Eastern line where the bells were in use. 

One peculiarity about these instruments was that they appeared 
to be the only kind of telegraph that could be used with balanced 
currents. When the bells were arranged in this way the guard 
of a train, which might have become disabled between two stations, 
had merely to fasten a wire to the bell line-wire, and each 
time he touched a rail with the other end of the wire, the 
bells at the adjacent stations on both sides were rung. No bat- 
teries or apparatus of any kind had to be carried with the train. 
The system of signalling was, however, so efficient on the South- 
megane line that such a use of the bells was hardly to be looked 

or. 

It was believed that the South-Fastern Railway Company 
carried out the “block” system of telegraph train-signalling to a 
greater extent than any other in the United Kingdom, and that, 
as it was the only syetem which could be followed with any degree 
of safety, especially where the trains were run at high speeds and 
at irregular intervals, to suit the emergency of the traffic, it ought 
to be made obligatory upon every railway company. On the 
other hand it was argued that, upon a main line of railway, the 
use of the “block” system would be disadvantageous, as being 
liable tolead to greater detensions than were called for upon any 
ground of public safety,and as having a tendency to lessen the 
caution necessary to observed by engine drivers. Although 
there might be portions of a railway so crowded with traffic that 
the telegraph would become an essential element of safety, and 
where this system might answer very well, yet so long as ‘its aid 
could be dispensed with there was a positive advantage in ignoring 
it, and in depending upon the ordinary mode of signalling ; for the 





“block” system required such a greater number of signals and 
si men, as to increase the liability to mistake, and so render the 
alleged additional safety very questionable. 

It was remarked, that both the ear and the eye were apt to be 
misled—the ear especially ; and that as the continual and mono- 
tonous repetition of the same sound must have the effect of con- 
fusing the mind, the bell system could not be trusted. The eye, too, 
was liable to error, and the constant motion of the needles to pro- 
duce weariness. It had been ascertained, that the best clerk in the 
Electric Telegraph Company's service made a mistake once in five 
thousand nine-hundred and eighty times. Although in the simple 
work of signalling trains ‘in ’ and “ out” the mistakes would be 
fewer in proportion, yet it was generally admitted that the electric 
telegraph was a dangerous instrument to trust,as the primary agent 
in the working of a railway. As an auxiliary, however, telegraph 
train signalling was believed to be invaluable, and its application 
indispensible; for it enabled managers to expedite, under extra- 
ordinary cir t: , the passage of trains, to economise time and 
money, and asa corrective of other signals it was productive of 
increased safety. 

The several instruments by means of which the “ block ” system 
could be carried out were then described. In reference to Mr. 
Tyer’s instrument it was remarked, that although perhaps one 
wrong signal might be sent by a current of atmospheric electricity, 
yet vo series of false signals could be transmitted, as might happen 
if the magnetism of a needle were reversed. In this system the 
batteries were not permanently closed, and the current was not kept 
constantly flowing through the wires; consequently the batteries 
did not deteriorate so rapidly as in those systems in which a perma- 
nent current was maintained. But this instrument had what might 
be considered a serious fault, for, to send one and the same signal, 
two different buttons had to be used at two different times, accord- 
ing to the position of the red pointer ; and, if the wrong button were 
chosen, the needles showing the condition of the line would be 
altered when they ought not to be moved. In Mr. Preece's instru- 
ment there were several hinges, and at each there was a liability to 
stick. In addition there was a cog-wheel and rack, and the great 
motion of the semaphore arm, as compared with the small motion of 
the armature, placed the latter at such a disadvantageous leverage 
that the slightest check to the end of the semaphore arm would pre- 
vent the motion of the armature, whether moved by the current or 
by the weight, unless very powerful currents were had recourse to ; 
and the utmost force caused by the electric current was very feeble. 
Moreover, the working parts were exposed to dust and dirt. It was 
thought that Mr. Walker's bell system, and other instruments which 
did not leave a permanent visible signal, threw too great a strain on 
the attention of the signalman. Mr, Edwin Clark's system, as in 
operation on the London and North-Western Railway, was believed 
to have fewer practical objections, and therefore to be safer, than 
any other. The instrument he employed was made of a common 
magnetised needle, balanced on two pivots. ‘There was the least 
possible amount of friction to restrain the motion of the needle, the 
action was of the simplest kind, and the instrument was scarcely 
liable to be deranged. 

It was urged that no system of mechanism intended for train 
signalling should be capable of being used for any other purpose. 
Also, that if the distances between the signal stations were made to 
correspond with the maximum amountof traflic likely to arise on any 
particular section of a line, the objection to the block system that it 
unnecessarily delayed the traffic, would be at once removed. 1t was 
sivgular that, while it was attempted to ignore the advantage of the 
block system on the open line, its importance was admitted in 
tunnels, where the greates caution was required. One great defect 
in all the systems previously noticed was that arising from the fail- 
ing of the batteries. In Professor Wheatstone’s arrangement of 
magnectic signals, as there was no voltaic battery there could be no 
diminution of power ; so that the instruments would be as available 
twenty years hence as at the present time. ‘They also possessed a 
great surplus of eed beyond what'was required for train sigual- 
ing; and could and had been arranged to give a large number 
of signals, in addition to the two simple ones of “ train on line,” or 
“ Jine clear.” 

The ordinary station signals now in use gave three signals, “all 
clear,” “ danger,” and “caution.” As they were almost invariably 
maintained either at “ danger” or at “caution ” the latter signal was 
frequently taken to mean * all clear,” and being thus disregarded, 
not only had it no value, but an element of danger was introduced. 
On the Great Western line, the “caution” signal was giveu by a 
policeman with his hand on peculiar oceasions only, and when really 
required. 

It had been ascertained by experience that the sigualmen pre- 
ferred the system of permanent signals to those in which the same 
wires were used for both lines of rails, and by which trains were 
simply “reported ” as in or out of atunnel. As an illustration it was 
mentioned that, at Springwood, near Huddersfield, where there were 
three cabins with telegraphs, so much impressed wcre the men with 
the necessity of having a permanent signal, that they invented one 
of their own, consisting of a piece of red rag placed on the instru- 
ment when there was a train in the tunnel, and removed when it 
was reported clear. This red rag had now been replaced by a card. 
Bells to indicate “line clear” or “line blocked” seemed more 
objectionable than the system of temporary needle signals, as the 
eye was more to be depended upon than the ear. ‘The repetition of 
signals was the best safeguard against error, and against failure 
from demagnetisation, reversal aud accident to the wire, or to the 
—— from any cause. 

t was remarked that the ——— Railway was worked 
entirely by telegraph, the trains being controlled by station 
semaphores moved by the signalman. During the first three 
weeks it had been opened, more than half a million passengers had 
been conveyed over the line, and on one occasion the number 
amounted to nearly forty thousand within fifteen hours, and no 
mistake had occurred in the working. The instruments employed 
were the invention of Mr. Spagnoletti, In their normal condition, 
when not in action, or in case of derangement, neither signal was 
distinctly visible. The line was Llocked by pressing a red key, 
when the disc at both stations showed the red colour, and the 
words ‘train on line.” The colour indicated by the disc was 
always identical with that of the key upon which the finger was 
placed. The white disc signal was given for “line clear.” Either 
could be seen from any part of the signal-box with a moderate 
light, and it was considered that the marked distinction offered by 
the broad discs of different colours (red and white) constituted of 
itself an advantage over the needle signal. 

With regard to the working of single lines of railway, it was 
contended that the only system which would ensure absolute safety 
was the “ train-staff.” In the manipulation of the telegraph, one 
mistake might be fatal, whereas the “train staff” could scarcely 
go wrong, as to produce a collision there must be the con- 
sentaneous mistake of three men—the station master, who had 
charge of the staff, the guard, who received it from the station 
master, and the engine-driver, who could not move till the staff 
was produced. ‘To this it was replied, that the “train-staff” 
system had been found by experience, in Ireland, to be exceed- 
ngly defective, as even when running only five trains per day in 
each direction it was almost impossible to repair defects on the 
line without working in the night, or to run extra trains at 
times of fairs and markets. On the other hand, it was asserted 
that the “train-staff” had answered well in a great number 
of cases, both in England and Ireland, and that not a single 
accident had occurred, from trains meeting one another, where it 
was employed ; whilst where telegraph instruments had been used 
without a *‘train-staff,” there had been # number of accidents under 
various systems of working, in cons f mistak d misund 








standing on the part of the persons in charge of the instruments. 
Tn answer to this it was observed that the alleged inefficiency of 
the telegraph in the working of single lines was due, ‘as far as 
could be ascertained, more to the eccentricity of genius on the part of 
the railway officials, than to the system itself when worked under 
proper guidance ; inasmuch as in India about 2.000 miles of sinete 





lines (or considerably more than all the railways in Ireland put 
together) were worked by the telegraph with comparative freedom 
from accident. Thus, during the year 1860, out of 4,225,240 pas- 
sengers carried in India, none had been killed from causes beyond 
their own control, while only 0°94 per million had been injured. 
According to the English returns for the past year the engers 
carried were 173,721,139, the number killed avera 0°26 per 
million, and those injured 4°50 per million. Again, one-half of the 
accidents on English lines arose from collisions, while on the 
Indian railways one-seventh only emanated from the same cause 
Theoretically, no doubt, the “train staff” led to greater safety than 
any other mode of working. But persons might be preserved from 
railway accidents by not going upon a railway at all; and the “ train- 
staff” system was an approach to doing away with railway travel- 
ling. Asa system it simply meant that, provided a company cou- 
fined itself to one staff, it would also limit itself to one locomotive ; 
and so lopgas only one locomotive ran upon a line there could not 
be any collision. But it was obvious that, under that system, trains 
could not be started from the same edd of the line at short intervals 
of time, and therefore it was considered wholly inapplicable to any 
railway on which the traffic was large. 

It was stated that, in the year 1854, Mr. C. V. Walker constructed 
a semaphore electric telegraph for train signals, which exactly 
coincided with that described by the author. It consisted of a 
galvanometer needle, with an ivory arm on the top of a semaphore 
pole instead of an outer needle, a persistent current causing the 
arm to be retained in one of its positions. This instrument was 
used at Tunbridge for eight months, and was shown at the Inter- 
national Exhibition at Paris, in 1855. At the same time Mr. ‘l'yer 
exhibited a pair of disc signals, coinciding in many points with the 
French plan of using discs. Experiments were tried on this latter 
system on the Paris and Strasburg line, and at present there were 
about 150 sets of these instruments at work on the Continent. 

In reply upon the discussion, it was observed that the first great 
question was the advantage of the general adoption of the telegraph 
in the working of railways. Those who had spoken seemed to 
confirm the opinion expressed in the paper that the ‘telegraph was 
chiefly valuable as an auxiliary agent. Railway companies did not 
appear at present to have arrived at any definite conclusions as to 
the point of demarcation where it was necessary to abandon the 
“time” system and to seek the aid of electrical signals. It having 
thus been determined that, in certain localities and under certain 
circumstances, a system of electrical signalling was essential, the 
question arose whether the telegraph was to be dependent upon the 
organs of sound, or upon those of sight. Although the South- 
Eastern, the London, Chatham, and Dover, and the North- 
Eastern Railway Companies employed bells, it was contended 
that the weight of the evidence was in favour of visual, 
as against aural signals. ‘Ihe next point for consideration 
was, whether these visible signals should be produced either 
in a permanent or in a transitory manver. As the use 
of transitory signals necessitated the employment of record 
books, it was believed that they were disadvantageous, as record 
books could never be trusted. In discussing the question whether 
these permanent signals should be obteined by the use of con- 
tinnous or by momentary currents of electricity, various natural 
and artificial phenomena were referred to, which disturbed the 
correct working of telegraphic circuits, |The first and greatest 
enemy was atmospheric electricity, and its most frequent effect 
was one resulting from the inductive action of a cloud charged 
with electricity. Such effects were stated to be comparatively 
harmless on the semaphore, to be easily remedied upon the needles, 
but to be highly dangerous, as giving false signals, on Mr. Tyer's 
and other instruments worked by momentary currents. Deflec- 
tions, or “earth currents” also seriously affected circuits worked 
by momentary currents. There were also interruptions arising 
from accidental and artificial causes, such as the wires coming into 
contact; these would produce false signals on instruments worked 
by momentary currents, while those actuated by continuous currents 
wonld remain unaffected, 

With regard to the invention of the semaphore electric tele- 
graph, 1 was remarked that both Mr. Walker and Mr. Preece had 
beeu anticipated by Mr. Ward, in 1847. And although the idea 
couveyed in the two instruments in question was similar, their 
wechanical construction was different; for Mr. Walker's was « 
simple needle, while Mr. Preece’s was a practical railway signval. 
The author did not, however, claim the mere invention of the 
semaphore; but the assimilation of the electrical to the ordinary 
line signals of the particular railway upon which they might be 
fixed, the method by which electrical signals were simply worked 
as distant signals, and the reduction of the whole system to one 
uniform plan, 

After the meeting a model of a railway brake was exhibited by 
Mr. W. G. Creamer, of New York. This plan was stated to 
embrace, first, an arrangement of compensating or balanced brakes, 
actuated by one lever, and distributing the pressure equally on all 
the wheels, with a small expenditure of power. Secondly, an 
attachment of reserved power to the brakes of every carriage, in 
combination with a non-elastic signal rope, so as to enable the 
driver instantly to apply every tenle in case of danger; or on the 
separation of the train, or any part being thrown from the line, the 
brakes would apply themselves automatically, as each carriage was 
entirely independent of all the others, and the brakes were available 
wherever they were placed in the train, 





March 3, 1863. 
C. H. Greaory, Esq., Vice-President, in the chair, 


The paper read was on “ The Perennial and Flood Waters of the 
Upper l'hames,” by the Rev. J. C. Clutterbuck, M.A. 

‘The object of this communication was to draw attention to the 
nature of that portion of the watershed of the Thames comprising 
the oolitic district, and containing a computed area of 1,500 square 
miles, situated between the range of chalk hills bounding the Vales 
of Aylesbury and of White Horse, and the Cotswold hills bounding 
the Vale of Evesham and the Valley of the Severn. . It was shown 
that the Thames rau almost entirely over a clay bed from its source, 
about four miles west of Cirencester, to its junction with the Thame 
stream, the limit of the district under consideration ; and that it was 
the mere carrier of waters, whether perennial or flood, brought in 
by its tributaries, a description of which, in the order they joined 
the main river, was given. Those running from N. to 8. and from 
N.W. to 8.E.,—as the Churn, the Coln, the Leach, the Windrush, 
the Evenlode, and the Cherwell,—received their perennial waters 
from oolitic strata. Those flowing from 8. to N. originated in tho 
chalk hills from the escarpment of which they conveyed the back 
drainage, slightly augmented by that of the upper greensand, and 
then passed over the gault and kimmeridge clays, either to the main 
stream, as the Ray and the Cole, or as the affluents of the Ock 
and the Thame, from which the principal supply was derived. 

The geological condition of the source of the main stream was 
next noticed; and it was stated that the whole natural bed of the 
river, from Somerford Keynes to Sandford, below Oxford, was an 
excavation in the Oxford clay, flanked to the south by the wy 4 
ment of the coralline oolite, which rested on a ridge of the clay. As 
a rule, the lower levels of the — including also in many places 
the oolitic rock, outcropping to the north at a very slight angle 
beneath the Oxford clay, were covered with drift gravel. Wherever 
the floods had poreatw sand, silt, or argillaceous loam, had been 
deposited on this gravel; and this action was still going on, 

overned by the number and character of the floods. Thus, the 
of the river was as a rule gravel, and the banks a w the 
accumulation of ages. There were instances of the change of bed 
to the extent of several chains in width; and indeed there appeared 
to be no limit to these deviations but the physical features of the 
valley. These facts had an important bearing on ad improve- 
ment, so much needed, in the drainage or condition of the 'T 
valley. 

The perennial waters are either used for mills, or for navigation. 

The pills on the tebrtaries were ommerct n Thames 
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Head and Cricklade they were, however, virtually deprived of 
water. From Cricklade to Lechlade the water was not applied to 
any economical use; and again from Lechlade to Wolvercote, three 
miles above Oxford, there were no mills. The gaugings of the 
numerous tributaries, where they joined the main stream, would 
give the aggregate of the water that it carried; but such obser- 
vations had been neglected, and as the watersheds were very 
varied, any estimate of the volume of these streams at different 
seasons would be difficult. Most of these tributaries were im- 
mediately affected by heavy rains, and were subject to flood. The 
gauging of the main stream was beset with other difficulties; as 
the height and passage of the water was divided between the 
mills and the navigation, controlled, indeed, by stringent regu- 
lations, but too often disregarded. Though it was not the pur- 
pose of this communication to deal with absolute quantities 
derived from the various sources, yet it was believed the follow- 
ing gaugings, the result of several years’ observations by Mr. 
Stacy, the manager of the mills at Wolvercote, would be received 
with interest, and would, if carried out in other places, lead to 
valuable results. There were no mills for thirty miles above 
Wolvercote, and the navigation, though “ flashes ” were still sent 
down, had virtually ceased. Mr. Stacy had found that, in the 
summer months, the river had a mean velocity of 5S0ft. per 
minute, when the total yield was 8,120 cubic feet per minute, 
exclusive of the quantity brought down twice a week by “ flashes,” 
which it was difficult to estimate. During the winter months, in 
fine weather, without frost or rain, the river had a mean velocity 
of 94-9f¢. per minute, and, taking the sectional area as 1515 square 
feet, this gave a volume of 17,224 cubie feet per minute 












water passing through the mill was 28,189 cubic feet per minute. 

At the end of December, 1862, under similar conditions, the total 

yield was 35,498 cubic feet per minute, of which 7,758 cubic feet 
might be taken as the water passing from the main stream to 
Wytham. ‘These data suggested the necessity of adopting a 
standard at various stations, so that the results might be eompared 
with the rainfall when the gauginys were taken. At the same time 
observations were made on the river below the influx of the 
Cherweil and the Ock, when the yield was found to be 50,995 cubic 
feet per minute, being an excess of 15,497 cubie feet as compared 
with Wolvercote, and of which excess it was estimated that 7,689 
cubic feet were brought in by the Cherwell, and the remainder by 
the Ock and the smaller perennial streams. The verification of these 
quantities was prevented by a fall of rain of nearly half-an-inch in 
a few hours, which at the expiration of thirty-six hours doubled the 
volume of the Thame stream, and added about 30 per cent. to the 
volume of the main river. At Wolvercote, on the 5th of January, 
1863, after about one inch of rain, the increase was from 27,986 to 
48,418 cubic feet per minute. Tho rainfall from the 1st to the 7th 
January, 1863, inclusive, produceda flood inthe Thames under cireum- 
stances peculiarly favourable for observation. ‘The rain recorded 
during this period averaged 16lin. over the whole water-shed, 
Dalton’s gauge, at Hemel Hempstead, showing a fall of 1°52in., and a 
vercolation of 1:10in, The gaugings of the main river at 
Volvercoie then amounted to 52,500 cubic feet per minute, and 
at Clifton Hampden, below Abingdon, to 181,832 cubic feet per 
minute. Of this latter quantity 44,755 cubic feet were delivered 
by the Cherwell (or an increase of 37,066 cubic feet as due to the 
flood), 24,864 cubic feet by the Ock, and 29,713 cubic feet by the 
many smaller streams, water-courses, and land drainage outfalls 
issuing into the river between Wolvercote and Clifton Hampden, 
a distance of about twenty miles by the river, with an average fall 
of two feet per mile, from a computed watershed of eighty square 
miles. It should be stated that the rainfall on this occasion, on the 
southern part of the district, was in excess of the average more than 
half an inch. 

The state of navigation between Lechlade and Oxford was 
then described. It was remarked that from running on one stratum, 
the Oxford clay, and from other causes, it had ceased to be; 
although the physical condition of the river bed, and its easy 
gradients, offered facilities for navigation, for the whole. fall in this 
distance, thirty-one miles, was only 51ft. Sin., or about 1ft. Thin. on 
an average per mile. 

The highest recorded floods on the Thames since January 8, 1734, 
were then alluded to, and details were given of that which occurred 
March 29-31, 1862. The action of land drainage on flood water 
was next considered. It was generally admitted that the floods in 
the main river and its tributaries rose more rapidly than formerly, 
there being in some localities an advance of twenty -four in seventy- 
two hours within the last twenty years. ‘There was a difference 
of opinion as to subsidence of the water. As yet, however, it was 
believed that land drainage had produced little apparent practical 
effect on the volume of the flood, or perennial waters of the Upper 
Thames. 

There was great scope for improvement in the valleys of the 
Thames and its tributaries, especially the Thame, the Ock, the 
Cherwell, and the Evenlode. With a view to prevent injury by 
floods, Mr. Byran Wood had successfully carried out several im- 
portant works, based on a system in which the local drainage was 
separated from the flood. If by some such plan the floods were 
brought under control, and the water prevented from remaining 
stagnant on the land, property would be improved, and the sanitary 
condition of the valley of the Upper Thames would be benefited. 














THE INVENTORS’ INSTITUTE. 

On Monday evening last an ordinary meeting of the members of 
his Institute was held at the Polytechnic, 309, Regent-street. The 
chair was taken by Admiral Sir Edward Belcher, C.B., one of the 
Vice-presidents. An able and comprehensive paper, reviewing the 
rise and progress of submarine telegraphy, especially as regards the 
various inventions used for the submergence of telegraphic cables, 
was read by Captain J. 1. Selwyn, R.N., who prefaced his remarks 
by expressing the pleasure he felt in bringing his paper before an 
assembly like that he saw around him, comprising as it did men of 
the highest reputation as inventors and men of science. He then 
adverted in complimentary terms to the great assistance afforded to 
the cause of science and to the just claims of inventors by the 
gallant chairman, Sir Edward Belcher, who, though not a patentee, 
was the inventor of important and well-known inventions. Captain 
Selwyn then alluded to the difficulties, chiefly nautical, which beset 
the laying of telegraphic cables generally, and quoted, on the 
authority of the President of the British Association, 1861-62, that 
three-fourths of all cables laid or attempted to be laid, or 9,000 
out of 12,000 miles, are failures, involving an aggregate loss to the 
country of not less than a million anda half sterling—a result by 
no means surprising when it is borne in mind that to this very day 
not & seaman sits on the consulting commitiee of the company for 
laying an Atlantic cable. Different inventions relating to the sub- 
ject were passed in review, and their deficiencies pointed out, 
Captain Selwyn concluding his paper by suggesting means to 
remedy the defects to which he had called attention. 

A discussion having ensued, in which Dr. Collyer, Mr. Hume 
Williams, and Mr, C. Varley took part, it was proposed and unani- 
mously agreed to, that the subject should be again brought forward 
at the next meeting of the Institute, on Monday, the 16th March, 
inst., in order to give other inventors who were desirous of express- 
ing their views on points raised by Captain Selwyn an opportunity 
of speaking. 2t was announced that the next subject for con- 
sideration is to be on inventions for obtaining wrated fresh water 
from salt water, and will be introduced by Dr. Normandy. 








Bevaiwm.—(From our Correspondent.)—The Seraing works have 
secured an order for ten locomotives for the Belgian state railways, 
at £2,080 each. ‘The Belgian ironmasters have, however, been 


beaten by the Welsh in tenders for 8,000 tons of rails required by 
the Roman Railway Company, to be delivered at Civita Vecchia and 
Ancona. This is explained by the freights from the Welsh ports 
telling against the Belgians to the extent of at least 10s. per ton. 


In moderate | 
rainy weather, without floods, when the level of the river just | 
reached the high-water navigation mark, the total quantity of | 
| in connection with the river, and that those trades, administer 
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THAMES EMBANKMENT 
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THE following is the report of the Commissioners :— 

We, the Commissioners appointed by your Majesty to consider 
plans for making a communication between the embankment at 
Blackfriars Bridge and the Mansion House by means of a new street 
in a north-easterly direction from the termination of the embank- 
ment roadway near Blackfriars Bridge, or of an extension of the 
embankment to the eastward of Blackfriars Bridge, or otherwise ; 
and also plans for uniting the intended embankment at Westminster 
Bridge with the existing embankment at Millbank, and also to con- 
sider the advantages and cost of the different plans that may appear 
to us to be calculated to relieve the over-crowding of existing 
thronghfares, and to conduce to the convenience of the public and 
the embellishment of the metropolis, beg to submit the following 
report :— 

We have carefully considered that part of the report of the Com- 
missioners of 1861 which recommended that the traflic from West- 
minster Bridge to the Mansion House should leave the embankment 
of the river at Blackfriars Bridge, and from that point eastward 
should pass along a new line of street, as shown by a map accom- 
panying that report. 

In accordance with our instructions, we directed plans and 
estimates to be prepared forcontinuing the enbankment eastward in 
front of the wharves and warehouses, as far as (Jueenhithe. We are 
however, deterred from recommending this plan by considerations 
similar to those which weighed with the Commissiomers in 1861. 
We find that the cost ot purenasing the various wharves and ware- 
houses would be very great, as would also the claims for compensa- 
tion by the numerous parties now carrying on lucrative trades there 
ing 
largely to the public convenience, could not be so seriously interfered 
with without causing great public detriment. We therefore re- 
commend the abandonment of the idea of embanking that part of 
the river. 

Our attention was next directed to a proposition for continuing the 
roadway by a line of street from Blackfriars Bridge, terminating 
at the south-west corner of St. Paul’s-churchyard. Such a street, it 
was suggested, would open upa view of the Cathedral from the 
south end of Bridge-street. Plans and estimates were 
prepared for effecting what seemed so desirable an object. We, 
however, found it difficult to carry out such an improvement, and 
that the estimates of the street itself, the removing great trading 
establisments on the south side of St. Paul’s-churchyard, and widen- 
ing Walbrook to continue the improvement from Cannon-street to 
the Mansion House, would exceed by £250,000 the estimated cost 
of the street recommended by the report of the Commission of 1861. 
And further, the route would be more circuitous, and from the un- 
dulations of the ground between Bridge-street and St. Paul’s-church- 
yard more unfavourable gradients would be required than are 
attainable by the line originally recommended. 

The following is the comparative cost of the three suggestions 
exclusive of works :— 








*First. The road and embankment from Blackfriars Bridge to | 


Queenhithe, and the consequent improvements, £768,640 net. 

*Second. The street to St. Paul’s widening St. Paul’s-church- 

yard, as well as Walbrook and Charlotte-row, £713,654 net. 

¢ Third. ‘The street proposed by the Commission of 1861, 

£460,015 net. 

For these reasons, and having fully considered the question in all 
its bearings, we come to the conclusion that the line of street pro- 
posed by the Commission of 1861 is the best that can be suggested, 
and we therefore recommend it for adoption. 

The next point of our instructions to which we directed our 
attention was that which called upon us to consider plans for con- 
necting the intended embankment at Westminster Bridge with the 
existing embankment at Millbank. ‘This instruction seemed to 
point to a continuation of the embankment and road in front of the 
Palace of Westminster, and of the wharves southward of the Palace 
up to the road in front of the Millbank Prison, and plans and 
estimates were prepared and laid before us with this view. The 
objections, however, to this scheme appear to us very great, and 
they may be thus summed up:—The terrace and towers of the 
Palace itself now project into the river to the extent to which it was 
considered prudent at the time, having reference to the flow of the 
current and the important traffic of the stream. They are also ina 
line with the abutment of Westminster Bridge, and also with the 
intended embankment northward. It would therefore be necessary 
to turn out 70 or 80ft. from that embankment, to use for the roadway 
the first arch of the bridge, and, after passing the Palace of West- 
minster, to fall back again the same distance to a new embankment 
there. The cost of such a work would be considerable, and we 
doubt whether those intrusted with the control of the navigation of 
the river could assent to it. Grave objections are also urged against 
suchan interference with the architecture of the Palace of Westmin- 
ster, and with the uses to which the long lines of rooms fronting the 
river are devoted, as must follow upon a public street being carried 
in front of the committee rooms and libraries of both Houses. 

We, therefore, next directed our attention to the improvements 
necessary for continuing the communication southward from Palace- 
yard to the Horseferry-road, by improving and widening Abing- 
don-street and Millbank-street. While investigating this part of the 
subject, we found that open spaces were greatly needed in the imme- 
diate proximity of the Victoria Tower, in addition to the requirements 
for ordinary traffic, and which on certain State occasions are even 
more urgent; because on the opening and closing of Parliament, 
room is required near the royal entrances for troops, masses of 
pedestrians, and for the convenient placing of the vast number of 
carriages which then assemble there. 

Our attention was also forcibly drawn to the unsatisfactory state 
and position of premises immediately facing the Robing-room and the 
other apartments in the south front of the Palace. Trades are carried 
on at those wharves, warehouses, and yards of an offensive kind, 
the buildings are mean in character, and are liable at any time toa 
conflagration, which would place those apartments in great peril, 
and might occasion damage to the Victoria Tower, in which are kept 
the records of both Houses of Parliament. For these reasons and 
others suggested in the evidence we have come to the conclusion 
that those premises should be purchased, the buildings demolished, 
the ground cleared southward as far as the line of Wood-street, or 
415ft., and that so much of it as extends to the line of Great Colleges 
street, or 230ft., should be embanked, kept clear of buildings, and 
laid out and planted as ornamental ground. We are of opinion that 
such an application of this space would relieve the Palace from 
great danger and nuisance, would form a suitable appendage to the 
south front of the Palace, and be an agreeable embellishment to that 
part of the river. 

The clearing away these unsightly buildings would materially 
improve the appearance of that front of the Palace, and even in an 
artistic point of view we are of opinion that, having reference to the 
magnitude and beauty of the noble edifice, in the construction of 
which the highest genius was long engaged, and which is a worthy 
monument of the wealth, power, and dignity of the British empire, 
it is but fitting that ample spaces on all sides should afford oppor- 
tunities to the people for fairly seeing and duly appreciating its 
merit and surpassing grandeur. 

In conformity with this opinion, as well as to meet the wants 
before alluded to, we recommend further, that the houses in Poet’s- 
corner, Old Palace-yard, and Abingdon-street, and the mews in the 
rear should be taken down ; the Chapter-house, Henry VII.’s Chapel 
and the south front of the Abbey being brought fully into view; 
the residences which stand between the Chapter-house and the 
garden to the south be removed, and the site so cleared laid open, 
by which a clear space from Henry VII.’s Chapel to great College- 
street would be obtained, about 200ft. wide in its narrowest part.J 














* See Mr. Pownall’s evidence as given at page 13. 
+ See Mr. Pownall’s evidence given before the House of Commons, May, 


1862. 
¢ See Mr. G, G, Scott’s plan, as put in in evidence at pages 59 and 40. 





The ground between the road and the river and between the lines 
of Great College-street and Wood-street, being the southern portion 
of the ground next the river, as shown in the plan, which we have 
recommended to be cleared of the existing inferior buildings, might 
we think be advantageously let for the erection of six or eight first- 
class residences, standing in a line at right angles with tho river 
and looking on to the proposed ornamental ground between them 
and the Palace; we recommend that the whole of the river front of 
this ground between the Palace and the line of Wood-street, should 
be embanked to a line ranging with the terrace and towers of the 
Houses of Parliament. 

We do not advise any embanking of the river beyond the line of 
Wood-street, or any interference with the wharves, because we find 
that the trades carried on there are of considerable importance, are 
not offensive in their uature, could not be disturbed except at great 
cost, and that their removal would be detrimental to public con- 
venience. 

The accompanying planshows such a widening of Millbank-street 
and the road beyond as we think suitable for all public requirements 
provision there being made for the standing of 300 carriages, which, 
from a statement by Sir R. Mayne, is the minimum number to be 
accommodated. 

In the evidence we took on this part of the inquiry it was brought 
under our notice that an inconvenience exists as regards the approach 
from Victoria-street to both Houses of Parliament, that traflic being 
compelled to go round the enclosed ground adjoining St. Margaret’s 
Church, by which not only is the distance needlessly lengthened, 


| but it is also brought into contact with the traflic to and from 


therefore | 


Westminster Bridge; and it wassuggested that this might be obviated 
by opening a short road through the enclosure on the north side of 
the church. We fully concur in all this, and believing that the 
improvement can be effected at an insignificant cost, we have had it 
embodied in the general plan of improvements proposed. 

In obedience to our instructions to consider how best to relieve 
the over-crowding of existing thoroughfares, and to conduce to the 
convenience of the public, we have given consideration to the 
condition of King-street, which but for its narrowness would take 
much of the traffic which now causes over-crowding in Parliament- 
street. We find that great relief would be given if King-street were 
widened, and have, therefore, caused a plan and estimate to be made 
for setting back the houses on the west side of that street, between 





| Great George-street and Charles-street; beyond that point northwards 


all that is necessary is to set back the proposed new public oflices to 


| the line suggested, and to take off the north end of the block of 


| 








| buildings between Parliament-street and King-street, as shown on 


the plan. This proposition would, in our judgment, be more 
advantageous than pulling down the great masses of buildings 
between Whitehall and Great George-street at an enormous cost, 
and would effect the object mainly in view, namely, the relieving 
of Parliament-street. Tor these reasons, and considering the com- 
paratively moderate amount of the estimate, we recommend that 
this improvement be adopted. 

‘The estimates of the various improvements we recommend may 
be thus arranged : - 

New-street to the Mansion House and Blackfriars Bridge, £460,015 

net. 

t+ Widening and improving Millbank-street and the road beyond, 

£157,986 net. 

+ Improvements in 

£214,182 net. 

t Widening King-street and improving the southern approach, 

£78,552 net. 

These estimates show the ultimate cost of the various improve- 
ments ; the first outlay will be much larger, as wil! be seen in the 
evidence and reports. 

With regard to the mode of defraying the cost of these several 
improvements, we are of opinion that the removal of the houses 
adjoining the Abbey, and of Abingdon-street, as well as the 
purchase of the wharves and houses south of the Victoria Tower, 
and the embankment of the river, being for the convenience, em- 
bellishment, and safety of that national edifice, the Palace of the 
Imperial Legislature, as well as the approach to the Houses of 
Parliament from Victoria-street, ought to be a charge upon the 
Imperial Treasury ; but that the other recommendations of our 
report, viz., the new street from Blackfriars Bridge to the Mansion 
House, and the widening of King-street and Millbank-street, may 
fairly be considered metropolitan charges, as they are required for 
the accommodation of the metropolitan traflic. 

We would beg to recapitulate the several recommendations of our 
report :— 

1. That the road from Blackfriars Bridge to the Mansion House, 
as proposed by the commission of 1861, be carried into effect. 

2. That it is not desirable to enlarge the embankment in front of 
the Houses of Parliament. 

3. That the space between the Victoria Tower and a parallel line 
with Wood-street be opened out, an embankment to this extent of 
the river formed, and a row of houses of first-class character, 
erected at right angles with the river, and looking upon the open 
space between them and the Palace, Millbank-street being widened 
and improved. 

4, That all the houses in front of the Chapter-house and chapter 
residences be removed, as shown by the plan of Mr. G. G. Scott, 
attached to this report. 

5, That the approach from Victoria-street to the Houses of 
Parliament and law courts be carried through the enclosed ground 
to the north-east of St. Margaret's Church. 

6. That the plan for widening King-strect be carried into effect. 

All of which we humbly report to your Majesty. 

Witness our hands and seals, this 7th day of February, 1863. 


New Palace-yard and Abingdon-strect, 





Wiuram Cosirr, (L.s.) 
JosHuA JEBB. (1.8.) 
JouN 'THWAITES. (1.8.) 
Doveias GALTon. (1.8) 
Epwop. Burst. (1.8.) 
Henry A. Hunt. (1.s.) 
Joun Roprnson M’LEAN. (1.8.) 
Wu ‘Tire. (L.s8.) 


Henry Kingscote, Secretary. 
* Sce statement put in by Sir Richard Mayne in evidence, at page 34. 
¢ See Mr. Pownall’s estimates, as given in evidence at pages 3, 35, and 41. 











Aw Inon-ccap unper Fire.—According to the New York papers, 
the iron-clad vessel Monitor, during her two engagements with Fort 
M‘Alister, did not approach nearer than 1,6U0 yards. The Montauk 
received during the engagement no less than sixty-one shots. Her 
smoke-stack was completely riddled with balls, her flag-staff at the 
bow carried away, and upon all sides were signs of the terrible 
storm of iron to which she had been subjected. But yet no material 
damage was done, and the effect of the 10-inch shot upon the turret 
was to leave an indenture of about one-half an inch. One shot, 
which just grazed one side of the turret, knocked off the head of one 
of the numerous bolts with which the plates are fastened, which 
was about the only real damage which could be said to have been 
done. Several shots struck the deck of the vessel, and ploughed 
long furrows on the surface of the iron plating, but injured nothing. 
Two solid 10-in. shot struck in close proximity to ove another on 
the edge of the huil and deck plates, which made the deepest 
indenture received by the vessel. But altogether the damage 
inflicted was not one tithe the amount received by a vessel in a gale 
of wind, or when exposed to any unusual labour. The gunners of 
the fort perceived that their only chance of doing any execution on 
her iron sides was to get a shot into her ports, and reserved their 
fire until the turret came slowly round fronting them, and then, at 
the instant the port-holes became visible, blazed away. One of these 
shots, from a 10-in. gun, struck the turret directly between the two 
ports, a little over them, yet not more than 18in. or 20in. from the 
opening. Commander Worden did not manage the ship from the 
pilot-house, but from the deck, being protected by the turret. 


























Marci H 6, 1863. 


THE ENGIN 


EER. 











EXPANSIVE 





FEC 2 ria. 
D Y¥ a A D _E 
/ : f- ! 
/ / f Ls 
/ | 
} H | : / 
/ / 
i/ | / 
: i; wa 
\ | } | 
7 _ \ a 2s ' 
; ’ / 
{ - 1 — 
3 F — B&B F 


INSTITU eonsalngasd CIVIL ENGINEERS OF IRELAND. 








AT an ¢ y general mecting, held in the we Museum, 
Trinity Colle Dublin, Professor Downing, LL.D., C.E., in the 
chair, Mr. G. H. Strype (member) read the following ‘pap ri On 
the Influence of the Inertia of the Reciprocating sof Steam 
Engines, and its Effects in connection with the Expansive Action of 
Steam. 

At the present day the value of using the expansive action of 








steam engine is so well understood and appreciated, in 
its superior economy of fuel, that it is quite superfluous 
a single word in its favour on that head. ‘There still, how- 
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action on the is ove lin th : of a single-cylinder 
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require a certain amount of force lto it to generate the 
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rtain amount of continuous { applied to it to 

y a state of rest when it thes its 

position at the other iomnity of its stroke. These two forces, in 

the case assumed, are exactly equal to each other, " we now 
conceive the beam connected to the crank and the ei ne perfort 

its ordinary duty, the same effects will occur : the accelerating * fore e 
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will be « tre vcted from the fore yumunicated by thi ud 
will be stored in the beam and its connections during the first half of 
the stroke, to be given out again to the crank while the velocity is 
r tarding during the latter hal f of tho etr c It is scarcely requi- 
site to remark that similar effects will be repeated in the return or up 
stroke of the engine. 
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feet; ¢the time in seconds; and f the acquired force in the same ‘ ; 
terms as w. ies? 1416 X 2r X nm 
It may perhaps place the subject in a stronger light to apply the 60 
formula to a specific example, instead of secking at the present for a Substituting the square of this value in place of V*, and reducing, 
weneral analysis; and we may take the case of an engine of 40- | we finally obtain 
rse power, being that in connection with which tl author tS = 00084127 n?wer tt o« D 
atinution Was some years since first dire ito the subje ct. This It is now necess ury to investigate the ellect of the inertia of the 
engine had a cylinder of 35}in. diat *, Git. length of : , made | connecting rod in its lateral vibration. 
30 revolutions per minute, a 1e it of the reciproc parts, This movement is at its maximum velocity when the crank is 
when reduced to an equi pl aced the end of the be ain, Was passing * the centre, and, as it is losing m« tion during the time the 
$214 1b mb velocity of the piston is becoming accelerated, iis momentum will 
If we take ¢ Sit. half the leneth of stroke, then ¢ will b ; have an effect like in nature but antagonistic to that of the beam, 
of a minute or half a second, and | to weertain the pressure on the crank pin produced by it, the 
; - 814 leonditions being similar to those we have been investigating 
F 162 io x 160 Ib. | exe pt the dir ction of motion, we must substitute y and w! for x 
A ‘f the first quarter of the ok taken fi , equal Iyft - and 4 in equation D, w' being the v ht of the connecting rod 
Stine, ats » the eran 4 ae the same timo throt h 60". or | reduced to its equivalent on the crank pin. ; 
e 4} } a a coal a f= 0003427 -nFwly ster eseen sion & 
of the « iw lal j hof a minute, or one-third ol } - se . 7 me Tae . a ae 
sania ae As this pressure it right angles to that of the other vibrating 
; is S214 1! | parts, to obtain its ¢ as opposed to the latte must be multi- 
t . ‘ = 6,931 plied by the cosine «, and divided by the sine y, or 
: Lie 16 f = 00038427 227i y 0003427 n®w'r. 
The want of coinciden in the two int me] Having thus arrived at an expression exactly similar to equation 
‘ vl been com 1 in our 7 ! 1 P| on | D, the whole effect of the lateral momentum of the connecting-rod 
elo examin n, it wi nd tha repancy i rom | will be eliminated by deducting the value of w in equation D. 
our assuming the force to be unifort With a uniform accelerating The amount of this reduction, supposing the connecting-rod to be 
torce tl ] d P tie hl th piston would vary the of uniform thickne from end to end, would be exac ly one-third of 
i lf the 1 re of e circle it follows that | the weight of the rod, since the centre of gyration of a parallel bar 
rt com ent of the is 5775 of its length from the centre of motion, and its effect from 
] ey th is widely | leverage would at the end of the bar be as the square of this number. 
b y to det from The form of the. connecting-rod being larger in the middle of its 





ion th law of variation o the 


iorce pro- 













In proceeding to d liscover this law we will assume that the velo- 
city of the nk is perfectly uniform, ¢ t the space passed 
through by n is throughout the stroke exactly sont to the 
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versed sine ! tr rsed by the crank. either 
assumptions is strictly correct ; in the first instance from the periodic 
fluctuations in spee d of the fly-wheel, and in the second consequent ing-rod. 


upon the changing angle of the connec ting-rod. The magnitude of 
the first deviation depends upon the efficiency of the fly-wheel, and 
the second is governed by the ratio of the length of the connecting- 
rod compared with that of the crank; and as both these deviations 
are comparatively small in their effect they may with propriety be 
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neglected, especially as their consideration would add greatly to 
the intricacy of the question, and distract the attention from’ the 
principal object. 

In 





the annexed di D 1D} 





gram, 








represents a portion of the circle tra- = a 
versed by the crank-pin :— ~ 
AC=r= radius of thecrankin feet; Ws 
D B =s= variable space moved a 
through by the piston in feet ; 
,}C=2r=—r—s= cosine of the ————_-_— 
are D A; \ 
B A = y= sine of the same arc ; . 
V = velocity of the crank-pin in rs \ 


-" per second ; 
velocity of the piston ; 

w = weight of the piston, beam, 

in pounds ; and, 
[= the required force in pounds to produce the acceleration. 
et the crank-pin move through the clementary space A E, then 
simultaneously the piston will move through . space equal to A F, 
| and by the similar mae x S A E F and A C 

AF::AOC:A i 

Thesespaces being me. rede on sntary, ‘the re spective velocities of 
the crank and piston in passing through them will be proportional 
to the spaces themselves, and therefore 
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but by the equation for the sine, 
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Squaring both sides 
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But the general differential equation for variable forces is 


and differentiating vdv = 


32 f° 
wee ET de, 
w 
bstituting this value in e ee B 


Vx (roa) de 


f this expression by ds, and transposing 
Viw ¥ (r—s) . -ee «wi 


b2 77 
The factor r—s in this last equation represents the distance C B ; 
and shows that the force varies direcily the distance of the 
piston from the middle of its stroke; and thus we find our inquiry 
resolved itself into the converse of the familiar problem in 
namics, in which “it is required to determine the circumstances 
locity, », with relation to a body moving from 
quiescence, in consequence of an attraction which varies direct 
the distance from the centre of force,” the resolution of which is 
that “ D B being any given distance described by the body, the time 
of descent will vary directly as the are D A 
Returning to equation C, it may be put into a more convenient 
form for practical application, observing that V, the velocity of the 
crank pin, is compounded of the number of revolutions per second 
and the circumference of the circle described. Hence, if » equals 
the number of revolutions per minute, 
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length would probably make the result somewhat less than this, but 
practically we may assume it to be simply one-third. 

The same reasoning will also apply in calculati 
effect of the ight of the working beam. 

To ascertain, therefore, the value of w in equation D we must add 
together the weight of the piston, piston-rod and its connections, 
one-third the wei; oh it of the beam and two-thirds that of the connect- 
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"Throughout the foregoing investigation, when speaking of the 
“ pressure on the crank pin,” this expression must not be confounded 
with the force of rotation acting on the crank shaft ; this, of course, 
varies with the varying leverage of the crank, which equals y in the 
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+ 4,500 14,1635 

) + 6,020 14,495 
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the stroke, proving that expansion 
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The numbers in the third column of this table show the combined 
effect of the two cylinders, that of the small one being reduced to its 
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equivalent power acting on the larger piston. In glancing the eye 
down the fourth column we observe the pressure on the crank-pin 
increasing as the stroke proceeds, till at the end it reaches fully three 
times tho amount of the commencing pressure. Fig. 4 is a copy of 
he diagrams taken from the high and low-pressure cylinders of this 
engine. ‘The same letters of reference and remarks thereon apply to 
this as to Figs. 2 and 3. 

In the example last described the large cylinder has three times 
the content of the smaller one, and since the steam is cut off at three- 
fourths of the stroke in the latter, the total ratio of expansion is four 
to one. Wermay now compare with it an example with a single 
cylinder havivg the same amount of expansion, selecting as an 
justance an engine having a cylinder 382in. diameter, 5ft. length of 
stroke, and moving at the rate of thirty-two strokes per minute. 
Reduced value of w equal 5,862 lb. ‘The calculated results are dis- 
played in Tablo IV. 


Tabre IV.-—Fia. 5. 








. meee Value of f by | Pressure on | Pressure on 
gi Aa formula, the piston, the cran', 
stroke, 
I, Ib, Ib. 
Ti) — 5,140 20,000 14.860 
‘1 — 4,112 2.20) 17,088 
3 — 8,084 21,680 18,596 
3 — 2,056 18,400 16,34 
“6 — 1,028 33,920 12,892 
5 0 10,8'0 
6 + 1,028 *,800 
q + 2,056 7,600 
8 + 3,084 6,560 
ri) + 4,112 5,840 











Tn this case the influence of inertia is not sufficient to counter- 
poise entirely the diminishing pressure on the piston arising from 
expansion. Still it contrasts very favourably with the previous 
example with the double cylinder, the pressures on the crank pin 
leing a much nearer approach to uniformity in this case than in 
that. Besides, it seems consistent with common sense that if a dif- 
ference of force is unavoidable, it is better to have the excess towards 
the commencement of the stroke where the work to be accomplished 
is all before it, rather than delaying it to the last of the stroke when 
its work should be about terminating. At all events, a lengthened 
experience has failed to discover to the author a single instance in 
which deleterious action was traceable to the first of these con- 
ditions. 

lig. 5 is a copy of the diagram taken from the engine. 

In cach of the foregoing, being examples of beam engines, the 
weight of the reciprocating parts is very considerable, and it may be 
considered interesting to examine the effect of inertia in a direct- 
acting engine, in which the moving weights are reduced to a mini- 
mun, With this objectwe may instance a locomotive engine, having 
cylinders lin, diameter, 18in. stroke, dft. 6in. driving-wheels, and 
running at the rate of thirty-five miles per hour, or 178 revolutions 
of the wheels per minute, the value of w being 3751b. Table V. 
contains the results. 


Taste V.—Fic. 6. 











Prepustionst |Value of f by| Pressure on | Pressure on 
parts oO 6} formuia, the piston. | the crank. 
the stroke. | 
Ib. Ib. | Ib. | 
0 — 3,050 5,852 } 2,801 
4 — 2441 6 160 | 3,719 
| 2 == ant 6,314 4,483 | 
“8 — 1,220 6,160 | 4,940 | 
4 — 610 5,544 | 4,934 | 
D 0 4,158 4,158 | 
6 + 610 3,172 | 3,782 | 
ss | + 1,220 2,417 | 3,637 
‘’ + 17881 11848 3,679 
9 + 2441 ou4 3,365 
‘The last column in this table shows a remarkable approximation 


to uniformity, conisdering the great disparity of pressure on the 
piston, as seen in the third column, tue light weight of the moving 
parts being compensated by their high velocity. 

‘The diagram, Fig. 6, from which the numbers in the table are 
calculated, unlike the previous ones, is not obtained directly by the 
indicator, but is the result of estimation founded on another diagram 
taken with an engine running at 35 miles per hour without a wiain. 
‘he pressures given in that (reckoned from zero or perfect vacuum) 
were multiplied by such a coeflicient as would make the mean 
effective pressure equivalent to the resistance of a train of six 
carriages In addition to the engine. It is presumed thatthe diagram 
thus obtained is similar to what the same engine would have pro- 
duced if attached to the train. It certainly would have been more 
satisfactory to have used an unchanged indication, but the author 
has not been able to obtain one from an engine with a useful load, 
in connection with which the weights of the moving parts of the 
engine were known. 

There is an irregularity of a different character to what we have 
been discussing to which all engines are more or less prone, if under 
the control of a governor and the load is variable. 

When the engine is performing its customary work, should a 
portion of the machinery be thrown off, an acceleration of speed 
will ensue, tending to make the governor arms expand; but owing 
to the inertia of the governor balls it takes a sensible time to fully 
develope their proper action, and the speed of the engine meanwhile 
is still on the increase. The consequence of this is, that at length the 
governor shuts off the steam to a greater degree than the wants of 
the engine demand, and the speed of the engine falls below the 
normal state. By the repetition of the same cause, the governor 
again admits too much steam, and thus a series of fluctuations of 
speed is the result; until at last, after a number of gradually reducing 
oscillations, the engine settles into its regular pace. 

This perturbation is technically known as “riding,” and it 
is an observed fact, that an engine with a high degree of ex- 
pansion is more liable to itthan one working under uniform pressure. 
‘Che cause is not difficult totrace. During the period that expansion 
is proceeding, the communication between the boiler and cylinders 
is totally cut off, and in this interval, let the governor change as it 
may, it cannot exert any influence whatever on the admission of 
steam to the cylinder until the commencement of the succeeding 
stroke. ‘Thus the action of the governor, which from inertia is of 
necessity always in arrear, is much more so in the present case. If 
the engine is one with combined cylinders, this discursive action 
becomes greatly aggravated, for not only does an excess or deficiency 
of steam exert the specific effect in the first cylinder as just described, 
but that effect is transferred together with the steam to the larger 
cylinder, and continues in force during the whole of the returning 
slroke 
_ A noteworthy corollary may be deduced from one of the steps 
in our previous analysis. Returning to equation E, 

J* = 0003427 n?w'y. 

In this expression, it will be recollected, f was the force due to 
the lateral momentum of the connecting rod applied at its end. 
If we now refer this force toa point in the centre of length of the 
rod, it would be doubled in amount by leverage, and as it was found 
that w was approximately one-third of the weight of the rod, it 
would now amount to two-thirds. Action and reaction being 
equal, this formula also represents the force applied transversely to 
the rod, tending to break it in the centre. Making use of the formula, 
and recollecting itis ata maximum when y equals the radius of the 
crank, we obtain from the first example, in which two-thirds the 
weight of the connecting rod is 2,390 lb., 

J = 0003427 X 900 < 2390 x 3 = 2,211 Ib. 

Thus the lateral swing of the connecting rod in this instance pro- 
duces a transverse strain of nearly a ton in the middle of the rod; 
iustead of being equal in breadth and depth, it should be deepest in 
the direction of its vibrations, especially with the modern practice of 








running engines at higher velocities than formerly. There can be 
little doubt it is to this effect of inertia is to be ascribed the tremor 
frequently observed in the connecting rod of a large engine at the 
middle of its stroke, it being at this point the reversal of the force 
occurs. 

It is beyond the scope of this paper to enter into any analysis of 
the relative economy of single and combined cylinders, otherwise it 
would not be difficult to demonstrate that, with theoretically perfect 
engines of each kind, they are exactly equal in this point, with equal 
degrees of expansion ; the ratio of economy being represented by 
unity added to the hyperbolic logarithm of the number of times the 
steam is expanded. Perfection, however, is a thing beyond our 
grasp, and practically it will be found that the balance in imperfec- 
tions is against the compound system in the shape of additional 
friction, extra loss of heat by radiation, increased leakage from the 
greater number of steam joints, and loss of pressure arising from 
the connecting space between the two cylinders. ‘This last item is 
a greater source of loss than is generally imagined ; for if it did not 
exist the initial pressure in the larger cylinder would be the same 
as the final pressure on the smaller one. But if we examine the 
diagram No. 3, which is a fair specimen of its class, we find the 
pressure of steam at the end of the stroke in the small cylinder is 
23 lb. per inch, whereas at the commencement in the large cylinder 
it is oe 11} lb., reckoning both from zero or perfect vacuum. 

Although these disadvantages are to be charged to the compound 
system, they do not supply any valid argument against the aduption 
of the excellent arrangement of McNaught, when it is wished to 
apply expansion to an engine already existing, and the parts of the 
engine are found to be insufficieutly strong to bear the necessary 
increased pressure with the single cylinder. But on the other hand 
this does put grant the propriety of constructing a new engine on 
that principle, inasmuch as the weight of metal required to make 
the small cylinder and its appendages would be amply sufficient to 
sustain the increased pressure if employed in adding to the strength 
of the working parts of the engine, and would be attended with no 
additional cost beyond that of the raw material. 

It is difficult to convince those who have had engines altered by 
the addition of the second cylinder, that it is quite possible to produce 
fully as good economical results with a single cylinder. ‘They say, 
“We found a great saving when we adopted the high-pressure 
cylinder, and therefore it is of no use arguing in favour of the single 
cylinder, because we have tried both plans.” This reasoning is 
fallacious, in consequence of the comparison being founded on 
erroneous data. They have used the single cylinder without ex- 
pansion, and contrasted that with the result of the compound system, 
which, of necessity, involves a large amount of expansion. 

In instituting a comparison between different engines we should 
be careful they stand on the same footing in all the requisite conditions, 
except those we wish to test. For instance, if we compare two cases 
in which the engines and the boilers both differ, we cannot assign 
what is due to the engine and what to the boiler. It is not fair to 
compare a large engine with a much smaller one—the former having 
the advantage in being subject to a less ratio of friction and surface 
radiation ; neither is it fair to compare two engines of which one has 
regular or long continued work, and the other is worked intermittently. 
Again we cannot make a just comparison between an engine employed 
in driving acorn mill and one driving a flax spinning mill. ‘lhe 
first wally works without intermission through day and night, 
whereas the flax mill must stand idle in the night and twice in the 
course of the day at meal hours, during which time the boilers are 
losing heat: beside which, a very large but indefinite quantity of the 
steam generated by the boiler is employed in heating the spinning 
troughs of the mill. 

In thetwo examples described in Tables III.and 1V.,allthecontrel- 
ling circumstances were so nearly identical that they afford an oppor- 
tunity such as is seldom met with, for testing the relative merits in 
economy of single and compound cylinders. In botn instances the 
engines were connected with flax spinning mills—both had boilers of 
the same number, construction, and dimensions—both had the same 
amount of expansion—and the same quality of coals (Hard Ayr) 
was used for both. In the case with the compound cylinder, the 
indicated power was 176 horses and the average weekly consumption 
40 tons. In the other example, in which two engines worked in 
conjunction, the indicated power was 245 horses with average 
weekly consumption of 33 tous. This is by no means an insulated 
case in favour of the single cylinder, but the author has never met 
with an opportunity of comparing the two systems in which the 
terms of competition were so fairly balanced. 

In conclusion it is not pretended that the present paper contains 
any remarkably original thought, and possibly the style of develop- 
ment may appear crude and inelegant to abler and more disciplined 
minds. Some ofthe conclusions arrived at are confessedly at vari- 
auce with received opinions, and in advancing them au apology is per- 
hapsdue on the part of one in the author's position, Jn thus doing 
he would with reverence quote the words of a veteran writer of the 
present day, penned under somewhat similar circumstances :-—“ To 
differ from many who have higher claims as public instructors may 
doubtless appear presumptuous. In these days, however, no writer, 
whatever may be his standing, can expect that his mere ipse dizxit 
should dispense with further inquiry. ‘Chere are now no secrets in 
chemistry or philosophy. The highways of science are open to all, 
and the laws of nature are equally accessible to all.’’ “ We no longer 
live in a Galilean age. Public opinion and judgment can no longer 
be controlled by an uninquiring submission to supposed authority, 
or be dictated to by the unreasoning censure of custom.” 





EXPERIMENTS AT SHOEBURYNESS. 
(From the 7imes.) 

On Tuesday morning some interesting experiments in gunnery 
were undertaken on the practice-ground, with the view of testing 
the resistance offered by Captain Inglis’s shield—a most massive 
and ponderous kind of armour, proposed by that oflicer as a cover- 
ing for the exposed portions of fortifications, and generally for 
casemated batteries faciug the sea. Captain Inglis’s shield, or rather 
target, for it is in appearance like any other iron target, with an 
embrasure in the centre, is as simple in its plan of construction as 
can well be conceived, consisting of nothing more than very massive 
double slabs of wrought iron placed transversely. The slabs on the 
left side of the embrasure are Sin. and din. thick respectively, and 
those on the right 7in. and din., the different thicknesses being pur- 
posely adopted to ascertain if possible their relative powers of resist- 
ance. ‘These great slabs are bolted on to the iron backing with 
most massive screw bolts, and the entire mass supported by wrought 
iron struts. The whole principle of the target, in fact, apparently 
consists in meeting the impact of the shot with masses of iron of 
such strength and solidity as, when properly made and fitted 
together, would be virtually indestructible by any battery a ship 
could direct against it. This result would be no more than one 
would naturally expect from the first glance at the immense masses 
of iron employed, but it is also claimed for this invention, or rather 
combination of slabs, that it is the cheapest as well as the most effi- 
cient way that has yet been tried of covering casemates with armour. 
Without at all wishing to depreciate the value of the shield in these 
respects, we may at least remark that comparatively little attention 
has yet been bestowed on the question of armour-casing land 
batteries, and that though this first step may bea very good one, 
yet we hope before long to see many much better and not more 
costly—for cheapness is an inappropriate term to apply to any 
armour covering, if formed of ome thick and expensive plates. For 
the guns used against it on Tuesday, the target was much too strong, 
and, in fact, its immense thickness prevented any real estimate being 
formed of the effect of the shots. It had, however, been to some 
extent injured and shaken by previous trials, and there is no doubt 
that the seven shots fired at it on ‘Tuesday at short range and all 
near the same spot was a more severe trial than it would ever be 
likely to undergo if forming part of a real series of such batteries 
actually engaging a fleet of iron-clads; yet in spite of this it stood 
well, and at the close of the day still remained a formidable defence, 





though of course, much bent in parts, with bolts displaced, and 
generally speaking, damaged. 

The usual careful preliminaries and reconnaissances having been 
made by Captain Mien, the practice commenced at eleven o'clock. 
The first experiment was made with Mr. Whitworth’s 7in. muzzle- 
loading rifled gun, weighing 7} tons, and nominally throwing a 
120-pounder shot, though in reality made for projectiles of the 
weight of 1501b. and upwards. This was loaded with 25 lb. of 
powder and a flat-headed hardened projectile, weighing 1371b. It 
struck on the left or 13-in. side of the target with terrific force, 
emitting at the moment of contact a sheet of flame as broad and 
vivid as if another cannon had been fired from the mark in reply. 
Great anxiety was evinced to witness the result, and by none more 
than by the two royal visitors, who appeared to take the deepest 
interest in all the proceedings of the day. The result, however, 
proved to be very difficult to ascertain, inasmuch as the head of the 
shot had quite buried itself in the metal, and what had not pene- 
trated had been shivered to atoms by the tremendous force of the 
concussion, so that it was quite impossible to say how far it had 
really gone. Opinions on the subject of its depth varied from 2}in. 
to 7in., but they were all founded on the purest conjecture, and not 
the slightest impression or disturbance of any kiud appeared at the 
back ot the plates to warrant the opinion that it had entered further 
at most than 4 in. or 5in. The velocity at which this projectile struck 
the target was at the rate of 1,240ft. a second. A very long interval 
elapsed between the first and second experiments, owing, as we have 
stated, to the range beyond the mark being crowded with vessels 
standiug up and down the river. When it was at last clear the 
practice was resumed at the same range and target with Sir William 
Armstrong's smooth bored 100-pounder muzzle-loader. The usual 
service charge of a piece of this kind would be 33 lb. of powder, but 
on this occasion it was loaded with cnly 251b., in order to place it 
on an equality with the Whitworth previously fired. The shot was 
a spherical wrought-iron 100-pounder, which was made to fit the 
bore so closely that doubts were expressed whether it would be easy 
to get it down at all when the gun was fouled after a few rounds of 
rapid firing. This missile struck full upon the thick side of the 
target with a velocity of 1,470ft. per second, inflicting a tremendous 
circular dent 2}in. deep, cracking one of the inner plates of the 
target and knocking off oue of the massive bolt-heads. The target 
was roughly shaken, but, for all practical purposes, was as strong as 
ever, and to illustrate the facility with which it could be repaired, a 
fresh bolt and bolt-head were adjusted in place of those broken in 
the course of a few minutes. The third shot was fired from Sir 
William’s great 300-pounder muzzle-loading gun rifled on his 
peculiar shunt principle. This tremendous piece of ordnance 
weighs no less than 113 tons, and is altogether so vast in its propor- 
tions as, according to our present notions, to preclude the idea of 
its being used on board ship. It is rifled with ten deep grooves on 
the shunt principle—that is to say, that though the shot enters 
luosely and easily by the muzzle down one series of grooves, it is 
regularly shunted into another series, along which it comes out 
when the gun is fired, and the grooves for exit being shallower than 
those for entrance, they, as it were, squeeze the shot with sufficient 
force to make it take the form of rifling, and give it the rotation on 
its axis so necessary for long range ordnance. This most formid- 
able-looking piece, with its muzzle filled with deep ridges of rifling 
like rows of sharp teeth, was loaded with a hollow-headed conical- 
shaped shot, 19}in. in length, and weighing 230 lb. and with a 
45 lb. charge of powder behind it. It sent the shot with a velocity 
of 1,40dft. per second full on the thick part of the target, inflicting 
a broad damaging indent, shaking the whole structure a good deal, 
and cracking an outer upper plate. But, except the mischief that 
actually showed itself on the surface, it was impossible to say with 
any certainty how much the butt was really injured. It was in 
fact much too thick to enable anything but conjectures to be formed 
as to the comparative results of all the different missiles. The 
next gun was one of Mr. Lynall Thomas's, a 7-in. muzzle-loading 
piece, rifled on a very peculiar principle, and capable of throwing 
projectiles of 150 lb, or even 200 lb. weight, with charges of 
powder as low as 25 lb. Under all the circumstances, it is perhaps 
scarcely fair to refer to the performance of this gun as affording any 
indication of what its powers will be when properly constructed. 
Mr. ‘Thomas made no secret of his fears, almost amounting to a 
conviction, that the gun would burst, as it had been overbored, 
and the thickness of the metal seriously reduced in the breech. 
How amply his fears were verified was soon shown. The gun, 
which is 11ft. 6in. long, is rifled on a new plan of Mr. Thomas's, 
somewhat in appearance like the canon rayé of the French, but with 
this difference, that instead of three grooves it has three ridges 
projecting nearly an inch into the bore, the elongated projectiles, 
which are 2} diameters long, fitting into and between the ridges. 
The shot tired was a wrought-iron one of 151 lb. weight, with a 
charge of 20 lb. of powder. 1t was the first time the gun had ever 
been fired, and it hit the white spot aimed at so truly as quite to 
obliterate the mark, doubling up the shot itself into the form of a 
huge cauliflower, and making an indent almost as severe as that of 
the 100-pounder smooth bore. The tatget seemed shaken, though 
not materially so, the shot having only struck at a velocity of 
1,215ft. per second. Mr. Whitworth’s gun was then again 
fired at the same range, and with the same charge of powder 
and shot. ‘The shot was aimed at the untouched plates, below the 
embrasure, and so close to the ground that the projectile struck the 
earth first, making a deep furrow; and, of course, considerably 
diminishing the force of its blow. For this reason it made buta 
very slight impression, aud did no injury to the target that was 
worth speaking of. The 300-pounder Armstrong was then tried 
with a solid shot weighing 3061b., and 45 1b. charge of powder. 
This tremendous missile injured the target considerably, and sent its 
fragments of cast-iron flying through the air in all directions with 
a hoarse roar that was terrible to hear. The force of this terrific 
blow broke some of the plates in fresh places, knocked the head off 
one of the bolts, and drove out another like a rocket. Mr. Lynall 
Thomas's gun was the next competitor. At the first fire it had 
recoiled considerably, and thrown its muzzle high into the air, 
almost at an angle of 45 deg., and there is no doubt but that this 
first discharge injured it fatally, though not in such a manner as 
could be seen externally. ‘This time it was loaded with 27} 1b. of 
powder, but instead of a wrought iron shot of 151 1b., with a steel 
projectile weighing 133 lb. It was fired as usual by elec- 
tricity, and instantly the whole cur burst into fragments like a 
gigantic shell. The explosion was so complete and total that the 
maasses were scattered in every direction ; one piece weighing nearly 
a ton being thrown to a distance of 140 yards. Fortunately, all the 
visitors were under the splinter proofs ; so no one was hurt. It is 
right to mention that this gun was made by private contract, and 
was therefore likely to be in every respect inferior to the 9-in. gun, 
on the same principle, which is being made for Mr. Thomas by 
Col. Anderson at Woolwich. The gun, too, which burst was known 
to have beeu over-bored at the breech, and had never, we believe, 
been tried by a single round before coming on the ground. 


With this contretemps terminated the experiments of the day, 
leaving the massive target most decidedly the victor, though never- 
theless sufficiently shaken to show that if the firing could have been 
quick enough to give it 14 or 21 rounds instead of seven it would 
very probably have come to the ground. Out of the seven shots, 
too, the last, from Mr. Thomas’s gun, can scarcely be reckoned, as, 
if it ever touched the target at all, which is most improbable, it 
touched it so lightly as to leave no mark whatever; and of the six 
shots that did strike, one from Mr. Whitworth’s gun grazed the 
ground, as we have said. Still the victory was with the target. 
Some most important experiments against floating targets, at 1,200 
yards’ range, against iron embrasures for casemated batteries, and 
against targets built of unusual size and of the strength of our 
improved Warriors, will be undertaken this summer at Shoebury- 
ness. The results of these as involving the solution of questions of 
the highest importance as regarding ships, guns, and forts, are looked 
forward to by all scientific officers of both branches of the service 
with the deepest interest. 
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Tuis invention, by Messrs. Lord, of Facit, near Rochdale, con- 
sists, first, in improved modes of stopping the motion of the doffing | 
cylinder and feeding rollers of carding engines when a sliver is 
broken at any part and does not enter the can or coiler. Secondly, 
in an improved mode of working the doffing knife or comb. 

Fig. 1 represents a front elevation of a carding engine and coiler, 
with the improved mode of stopping the engine when a sliver 
breaks or is absent ; Figs. 2, 3, 4, 5, 6, and 7 are detached parts of 
the same, Figs. 3, 4, and 5, being drawn to an enlarged scale; and 
Fig. 8 is a side elevation of part of a carding engine, having the 
improved mode of stopping the doffer and feed rollers when the 
can or receiver has received the fixed quantity of sliver from the 
coiler. 
> aare the delivery rollers from which the sliver comes from the 
doffer ; b is the sliver passing iuto the trumpet lever entering the top | 
of the coiler, the bottom part of which comes close between the | 
calender rollers of the coiler; cis the trumpet lever at the end of | 
which is attached a bent lever, shown enlarged in Fig. 3. Inthis bent 
lever is made a slot, and in it is placed a small balance weight which 
can be set as required, to balance the weight of the silver passing | 
through the trumpet end of the lever into the coiler; d is a | 


| bent end of the rod d falls and catches a notch on 
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small rod hung on a centre at the end of the bent lever; this rod is | 
so bent as to enter the coiler as at e, and when any breakage or 
defect arises in the sliver the balanced trumpet rises and the 
the catch 
box f, shown enlarged in Figs. 4and 5. This catch box works on 
the upright shaft in the coiler, and when the rod d catches the notch 
on the catch box the bottom part is forced down. The bottom part 
has a flange which rests on the end of a lever, as shown at g, Fig. 
2. This lever works on a centre, as ath. When the other end of 
this lever is forced upwards by the forcing out of the catch box it 
is then relieved from a notch in the cross lever k, Fig. 6; at the end 
of this cross lever is attached a cranked lever hung at the centre, as 
shown at /, Fig. 6, to which is attached one end of a connecting rod 
m, Figs. 1 and 6, attached at the other end to the barrow lever 
n, Fig. 1, which carries the small wheel turning the doffer and 
feed rollers; and when the lever at g, Fig. 2, is relieved from the 
notch, the barrow lever drops and brings the small wheel out of 


gear with the doffer and feed rollers, causing a foot lever at 0, Figs. | 


land 7, to rise. When the doffer and feed rollers are required to 
restart the foot is pressed on the end of the lever 0, which raises the 
barrow lever aud wheel into gear with the doffer,and also causes 
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the cross lever k, Fig. 6, to slide till the lever g, Fig. 2, drops in the 
notch. 

Fig. 8 is a cide elevation of a carding engine, showing the 
improved method of stopping the doffer and feed rollers when 
the can or receiver has received the fixed quantity of sliver 
from the coiler. To the bottom in which the coiler works is attached 
a lever p, working on a fulcrum r, and carrying at the other end a 
balance weight g, a connecting rod s catches the lever g, also 
shown in Fig. 2, so that when the can or receiver becomes filled 
with the weight of the sliver required the receiver presses down 
the lever p, causing the red s to raise the lever g, which is released 
from the notch in the cross lever 4, and causes the barrow lever » 
t» drop and bring the wheel out of gear, thus stopping the doffer 
and feed rollers, they being restarted as before stated. 

In Fig. 8 is shown an end view of the means of working the dofling 
stock or knife. On the cylinder end of the carding engine is fixed a 
large pulley belted to a small pulley near the doffer end, on the side 
of which small pulley is fixed a stud ¢, to which is attached a con- 
| necting bar uw, one end of which fits ona stud at the bottom of a 

lever v, fixed to the hollow doffing stock w, which, when in motion 





| gives the required oscillation. 








KING’S APPARATUS FOR MEASURING MALT, GRAIN, Ke. 
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_ Tuts invention, by Thomas King, of Traman’s Brewery, Spital- 
fields, has fur its object improvements in apparatus for measuring 
malt, grain, and other granular substances. For these purposes a 
measurer is employed having two circular ends, the space between 
the two ends being divided radially by partitions, so as to produce 
angular measuring chambers around the central horizontal axis, on 
which the measurer is caused to turn. The axis of the measurer 
turns in bearings carried by the framing of the machine, the upper 
portion above the axis being covered in by a bent plate or 
cover in the form of a semi-circular arch, which is fixed to the fram- 
ing. There is an opening through such cover where the lower end 
of a hollow trunk or pipe is attached, which trunk or pipe descends | 
from an upper floor, chamber, bin, or place from which the malt or | 
grain or other granular substance descends through the trunk or | 
pipe to the measurer. In the hollow trunk or pipe is a valve, the 
axis of which has a weighted lever fixed on it, and such lever is | 
arranged to act on the driving strap (which communicates rotary 
motion to the axis of the measurer) and causes such driving strap to 
be moved from the driving pulley on to the loose pulley, when the 
weight of the lever overcomes the valve, by reason of the supply of 
malt, grain, or granular substance being insufficient, and ‘the 
machine will thus be stopped; but so soon as the weight on the 
valve, caused by an increased supply of the substance to be measured, 
is sufficient to overcome the weighted lever, the driving strap 
will be again moved from the loose pulley to the fast one, and 
the machine beagain put in motion. The driving pulley is on an 
axis on which there is a worm or screw, which gears with and 
drives a worm or screw wheel on the axis of the measurer. The 
malt, grain, or other granular substance is delivered from the mea- 
suring compartments as the radial partitions descend below the axis | 
poh ——-. The apg ee chambers or compartments are 
capable of me: i s i ity 
ae asuring a bushel or other determined quantity of 
Fig. 1 shows a side ele 
Fig. 3 a side eley 


le elevation, Fig. 2 shows an end elevation, and 
ation in section, a is the horizontal axis of the 
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measuring machine. This axis when iu use is driven or caused to 
rotate by a steam engine, or manual, or any suitable power; 6 and 
c are fast and loose pulleys or drums on the axis a'; d is an endless 
band, which when in motion aud acting on the fast pulley or 
drum communicates a continuous rotary motion to the axis al, 
and consequently by means of the endless screw a*, taking into 
the toothed wheel a%, gives rotary motion to the angular measuring 
chambers formed between the two circular plates e, e, fixed on the 
axis a, or rotary motion may be communicated to the axis a in 
any other suitable manner. 

A counting apparatus is applied to the axis of the machine to record 
the number of rotations of the axis, by which the quantity of malt 
or grain or other granular substance which has been passed through 
and measured by the machine may be ascertained atall times. is 
a bent plate or cover, which is fixed in the position shown in the 
drawing; g is a hollow trunk or pipe, which at its lower end 
is fixed to an opening through the cover 7, while its upper end 
communicates with the bottom of a bin or other holder of malt, 
grain, or other granular substance, or the grain or granular sub- 
stance to be measured may be constantly supplied to a hopper or 
other receiver by an elevator; isa valve in the supply trunk or 
pipe g. On the axis of the valve is fixed a weighted lever i, which 
is arranged to act on the driving strap in such mauner as to move 
such strap off the fixed pulley or drum on to the loose one so soon 
as the supply of malt or grain or granular substance falls short and 
becomes insufficient by its pressure on the valve to uphold the 
weighted lever i. 








SYMONDS’ PERFORATED RUDDER. 


Awone the numerous devices that have been brought forward for 
improving the steerage of our large war steamers, fitted with single 
screws, the perforated rudder of Commander T. E. Symonds appears 
the most simple and easy of application to existing ships. From the 
results attained by the principle as applied to Chinese vessels of 


almost every denomination (which from their peculiar form are 
notoriously difficult to steer), it appears to promise well, and there- 
fore deserves attention at atime when the “steerage question” is 
one of the knotty points which the Admiralty have to deal with. 

The object of this plan is safely to apply a rudder of larger area 
than that commonly used, which may be got over more rapidly to a 
greater angle than the present rudder with less power than is now 
applied, thus obviating the necessity for steam or hydraulic power, 
and relieving the rudder post, rudder head, and pintles of a great 
portion of the strain they unduly receive from the blow of a sea 
when lifted out of water, or when the ship is taken aback or gathers 
stern-way rapidly with the helm over. 
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The slots or holes, as shown in the diagram, will allow the water 
to pass freely through them in the act of putting the rudder over, 
and thus relieve the lateral resistance, requiring less force to be 
exerted than if the rudder were whole; whereas it is contended (as 
shown in the practice referred to) that the steering effect will be in 
no way reduced—as the water impinges on the rudder in a hori- 
zontal direction and acts on the internal faces of the holes, the ori- 
fices of which increase in size from the centre on either side, and, in 
fact, present an increased area of resistance when the helm is over. 

It is obvious that by this means a wider rudder (longer lever) 
may be used without the risk attendant on a wide rudder of the 
ordinary construction, as the holes or slots must allow the water to 
pass freely through them, and thus decrease the resistance in pro- 
portion to their area. The rudder will also be lighter, and wear less 
on the pintles and rudder post. 





Tue Great Eastern Sreamsuir.—The half-yearly meeting of 
the Great Ship Company was held on Friday, in London. The 
working accounts showed an excess of disbursements over receipts 
of £13,247 14s. 4d., including £10,685 15s, 11d. paid for insurance 
and interest on the debenture debt, together with other charges for 
the whole of 1862. The loan of £65,000, authorised in November 
last, had been raised with the exception of £9,277 10s. The 
directors appeal to their proprietors to come forward and restore the 
company to a sound position, The report was adopted. 
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SOCIETY OF ENGINEERS. 
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W. T. Carntnoton, Esq., in the Chair. 
ON THE ea BETWEEN THE SAFE LOAD AND THE 
ULTIMATE STRENGTH OF IRON, 
3y ZenaAu COLBURN. 

A oreat number of experiments have been made by many ex- 
perimenters to ascertain the ultimate resistance of iron to tension 
and compression, and its strength has thus been determined 
with perhaps as much precision asis possible in the case of a material 
10st constant variations of qualitye Every engineer 
that, as an average result, the tensile strength of good 
taken as about 8 tons per square inch and its 
crushing strength as 48 tons. Wrought iron of fair quality will 
bear not far from 22 tons per square inch in tension, while its 
crushing strength is variously stated at from 12 or 15 tons per 
square inch up to 28} tons, the last named being given by Mr. 
Mallet as the result of experiments upon large hamme ‘red bars 
which bore but from 23 tons to 24 tons in tension. 

When, however, we come to the question of safe working strength 
much difference of opinion exists among engineers, the permanent 
supporting power of iron being variously estimated at Sam four- 
tenths down to one-tenth of its breaking strength. Thus when, 
some fifteen years ago, a royal commission sat to inquire into the 
application of iron to railway Mr. Glynn, in 
his evi recommen led thiat a iron brid should never be 
loaded beyond one-tenth of its t trenvth. ‘The late 7 
Stephenson, with = aratioo 
suflicient, while isfled w ith a rati 
from two-fifths to one-third; or, 
just bear 100 tous of distributed load, he 


40) tons upon it, » Mr. Step! 
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17 tons and Mr. Glynn only 10 tor 

Were we now to have another commission entrusted with tl 
same inquiry, it is uot unlikely t ita dil opinion 
would be tound still existing. Kor there is leds 
natural priuci; n wi ] 1 
termined, and in the each 
engineer must be c 
and prudent. It Prac 
has been so far rei Cer, 
iu tie design of wrot i tevsil 
strains of 5 tons per sq ommuonly be- 
lieved that with wrought iron a cor f from 4 tons to 
4} tons corresponds to a tensile str n » Board of Trade 








impose the same limit of strain f{ » top and bottom chords 
of a wrought iron girder, ‘The lit per sq inc] 
hardly nee lo 1 1 entirely trary 

modified according to the q ity of the tvon and work 





structure. Thus, in girder bridges irou is use 
breaking strengih is o« iovelly not more than 18 t 
inch. In punchin; the rivet hole *, and irre 
loss of the metal actually punched out, the solid irc 
between the holes is injured, so much se that, in 
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ments made many years ago | aiyt 
strength of seven specimens w reduced fi 

inch before punching to iL, O1b. per square in 
between the holes after punchis more than 20 7 


strength of the irou being destroyed by 
from that of the metal aetual 
is satis! tory to hnow, are 1 
bridge pase but in bridyves already erect and cont: 
occasionally no stronger than 18 tons per od inch before puneh- 
ing, the loss of strength ascertained by Mr, Fairbairn would diminish 
this to about 144 tons for the net section of metal between the rivet 
On the other hand the best suspension bridge links have a 
strength of from 26 2S tons per square inch of section, and 
yet the Board of Trade inspecting officers would not probably depart 
from the arbitrary limit of a maximum strain of 5 tous in either 
case. As far, therefore, as is necessary to meet the , 
the authoritic iron and 
nothing ; and not only does this 
the Board of ‘Trade, but, in the 
the chains of which are 
upwards of 25 tons per 
our protes 





5 ge iu the 








holes 





tons to 





» wood sound workmanship ¢ 
remark apply to the 
of Chelsea Suspeus i 
believed to have # tensile 
inch, two of the leadi 
sion have declared that ucture to be unsa 
have strengthened that the greatest load whieh the heavics 
traflic is likely to bring upon it shall not exceed 5 tons per square 
inch of the sectional area of the chains. The highest authe rities, we 
are justified in supposing, would, at the e gp be satisfied with 
the same maximum strain in the chords of : ite girder bridge, 
even if the actual breaking strengih of the solid iron between the 
rivet holes did not, as we have reason to believe it often does mé t, 
exceed 15 tons, or three-fifths that of the links of Chelsea Bridg 
While some of the condition elastic action are now under con- 
sideration, it appears desirable as nearly may be, what 
elasticity really is. Weare all familiar enough with its manifestations, us 
in a watch spring, an air cushion, or a bit of india-rubber, but we 
seldom inquire to what condition of matter these manifestations 
be attributed. When, however, we regard matter of any ki 
lection of distinct molecules or between which the force of 
attraction is alwa predominant in solids, and the force of repul- 
sion in gases, we have no difficulty in pereeiving that any alteration 
in the amount of either of these forces, acting within a body, must 
produce a corresponding chi ange in the distances between its atoms, 
cel in this very change of distance we have the whole phenomenon 
of elasticity. Elasticity is not a foree, but the result of the anta- 
gonism of two opposite fore: onism in wie! h either force 
continues to act through a certain ri inge or distanve—a ri inge differ- 
ing greatly in different - rials—before being completely overcome 
by the opp« = force. Under the influence only of attraction the 
particles aa ll matter would cohere, and without repulsion there 
could be o he soll 1 bodies in nature, for the existence of liqaids and 
gases wouldthen be impossible. The repulsive force appears to be the 
force of heat, to which physical repulsion may be generally traced. 
Under the influence of heat alone, and without attr wction, there 
could be neither cohesion nor liquidity, and all substances could 
exist only in the gaseous state. We shall soon be ab'e to trace the 
bearing which these distinctions have upon the elast city of iron. 
At present we have only to bear in mind that there ‘s reasonable 
physical evidence to show that the atoms of matter, so fur as we ean 
comprehend their existence, are never in actual contact with each 
other, even in solid bodies. mmparatively 
porous mater since air and water may be rea lily forced through it 
under modera Mereury, it is well known, will rapidly 
insinuate itself between the pores of an apparently solid body, for 
gold immersed in mereury will acquire the condition of an 
amalgam, and will crumble to powder. We know, furthermore, 
that the particles of most, if not all, solid bedies may be so 
far separated by heat as to convert them into 1 juids, and 
it is quite reasonable to suppose that, with an additional degree of 
heat, or repulsive force,all these liquified solids might, like mercury, 
and even melted gold, be converted into vapours. Now, any force 
applied after the manner of tension in a bar of iron, thus ter ding 
to separate the particles, in opposition to their cohesion or force of 
mutual attraction, may be considered to act in the same manner as 
the repulsive force of heat. The point at which rupture will take 
place will evidently be where the particles are so far separated that 
the cohesive force is less than the tensile strain; but there is good 
ground for supposing that, even after rupture, the atoms of the iron 
would again cohere could they be again brought to within their 
original distance from each other. ‘This, of course, would be im- 
sossible if we attempted merely to place the two fractured surfaces 
in contact. In the case, however, of two clean surfaces of lead 
may readily bring them so closely together as to restore c 
and in the same way iron journals running in steel bearin 
occasionally become welded to them when the pressure is too great 
for ordinary work. In thus bringing two bodies within the range 
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of cohesive fovea, we must remember that it is the ultimate atoms 
which cohere, and that the finest pe srceptible particle of matter may 
really consist of myriads of almost infinitely smaller atoms. In all 
welding we first employ a degree of heat sufficient to overcome 
so much of the cohesive force “be tween the atoms of the iron as to 
allow of sufficient motion among themselves to bring all « ost of 
the atoms forming one surface within cohesive range of mate form- 
ing the opposite surface. ‘Two cast iron surfaces are rear lily welded 
together also by running melted iron between them. W ithout heat 
the two surfaces, however well finished, would touc h only at a great 
number of separate points, although there would be considerabl 

cohesion even then, as every one knows who has brought two care- 
ye: scraped surfaces of iron or two sheets of plate- glass together ; 
and although a part of the apparent cohesion is due to the pressure 











| of the atmosphere, there would really be some cobesion in a vacuum. 





It is only from the fact that the atoms of matter will alw: ys € ohe re 
when once brought sufficiently near together, that we are enabled to 
make bricks and all articles ‘of earthenware. Soluble bodies, like 
clay or salt, cohere after solution and evi poration simply because 
their atoms, having been first separated by the liquid solvent, are 









again left within cohesive range on the evaporation o of that si nt. 
Bricks, but for the waste of fuel in burning mace 
from the most dilute solution of clay, and the { is 





order to so comy lv expel the moisture 
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as to bring the clay ion, but 
their own character is in no respect altered. Iron, were it 
p Je to dissolve it without con it with 
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Thus Mr. Edwin 





reported sets, even under ccnsiderable strains 
Clark gives the permanent set of his bar, after a strain of 8 tons 
per square inch, as the ;<3,z;th part of its length, and this is almost 
exactly what the extension of the bar would have been had its tem- 
perature been raised but a single degree between the observations. 
Iron is heated in the very act of straining it, and a sudden breaking 
strain will generally leave the broken ends too hot to be | j 
Such a slight apparent extension might also have oecurr 
shackles by which the 1 w was strained were 
bearings. But even if such a mier ypic permanent 
which no engineer would take 

serious notice as affecting the strength of the bar in w 
observed. With the means of measurement common 
gineers ordinary wrought iron is seldom permanently s 
fter it has borne strains of upwards of 8 tous per square inch. 
In seven experiments by Professor Barlow, on wrought iron bars 
loft. long, two of them retained their full elasticity 
of 11 tons per square inch, three bars bore 10 tons wit 
while one bore 9} tons 
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and another, made from old fur 
did not retain its elasticity beyond a strain of &} tons 
inch. All the links forthe Pesth Suspension bridge, 
5,000 in number, and 12ft. long from centre to centre, 
without permanent set up to 9 tons per square inch, and th 
sea Suspension Bridge were teste ithout perman 
tion, up to 134 tons per inch, Mr. Edwin Clark, 
: i lers that the limit of 
° «< juare »} 
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| f 1 ' 
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: ¢ a ad ly . ors ¢ / 
| I ing between the leeules of the | Ifa bar « H ; : t 
| wrought iron be st hed to the o1 hou dth part of i h i to i i of Civil En the 3 
co nding f S| ire incl icity | Va le se experiments 0. Wro iron } 1 
wv Exel LWiill pope 1 cl | 1 ¥ h that ine ¢ u i the » 
strain ut ta j tt 12 th t ue train under t i the case of « i f 
bar of ire wher «© heated ; p ° 
above its oval wi * 
thousandth part of it tha Ha ‘ yor bar, 12in oo ee . 1 i 
el ition take lace i r | ila en bar oe oo ee ) Sin ’ 
raised in temperature | id my ti Oe —" 12in. X 4in... eo oe i 22909 4, 
to two fixed points, a ey el o contract | Besotted for ene , wand 
under strain, it will 1 ind that a of not far from ] Oyieinal fac 3. Hore. ge * ors7s 
oue-thousandth of the rinal | hh bar is the most that | Loneitue i cut, forged : i a 
ean be borne without injury, even when that « ration is due . ‘ * F b 
| to heat alone. But if the iron be first heated suffi itly to soften | Circu l ” ‘ 
i lway tyres and guy hoops are heated, the particles will be | ,, ” . ee 167 ,, 
wed and, w ithin certain . tits, Without injury, but after the | ¢ b st ‘ie os ee OOD yy 
once cooled 1 below the temperature at which the particles Worefall. con * oe oo 92°38 ., 


iurther co 
with per 


mobility hecessary for tits re-arranugen T,any 
around an unyielding object will | be 
nanent and, there is reason to believe, in is sl 
etting railway tyres, it is be lieved to be best to put them on cold, 
and under gra and in the ease of gun hoops, Captain 
Blakely and Mr. * Mallet, who appear to be entitled to the credit of 
the modern system of the ringed construction of \ ve always 
insisted upon the importance of a definite degree of shrinkage of 
each ring, so that the consequent strain shall not exceed the elastic 
limit of the material, Sir William Armstrong has stated that he does 
not consider any especial accuracy essential in the distribution of 
the strains imparted by shrinking his gun h loops upon ¢ 
but it may be questioned how far the failures of so many of the 
Armstrong guns have been due to nes . 

it would be interesting precis som iu which a 
separating strain acts upou the molecules of ivon, or rather to know 
the suc ive po itions of the atoms during the app ication of the 
We are, however, without any po lye of the 


positions which the atoms assume in solidification and under subse- 
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quent forging ; but the multifarious forms in which all atoms visibly 
ery stallise serve to show us that they cannot all be at « qual distances 
from each other throughout the whole body. If they were, the 


arrangement would be that of cannon balls in a trian 
midal pile. Could we visibly represeut the atoms 
augles of an infinite pumber of equilater al ti 
derstand that a lines ar strain ac iting 
would, at the 
partly between them. And when, from this intrusion, the 
i r heat, always enveloping the intruding atom, had once over- 
red the attractive or : existing between the two 
atoms thus strained apart, these would, in turn, cohere anew to the 
atom Which had been drawn in between them, and thus we should 
have a permanent rearrangement of the atoms, or, in other words, a 
permanent set, with permanent elongation in one direction, and per- 
manent contraction im a plane at right angles thereto. That the 
atoms are thus drawn into parallel rows oi it lines, in many 
kinds of iron at least, seems evident from the appearance of fracture, 
which presents string 7 collections of partic les forming what is com- 
monly called fibre, alt hough thes re is great reason for doubting that 
anything like fibre existed in the iron before it was broken. 3 
Kirk aldy’s recent extensive exp riments appear to show, as many 
others have shown, that iron may be made to break short or to break 
With an appearance of fibre, just phd as itis broken with a 
sudden Pe or a gradual pull. Someth: 
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like fibre may be im- 
parted, on a coarse scale, by repeated rolling or in wire-drawing, but 
It is more probable that m: naa s of atoms are thus drawn into strings 
than that any fibre is really imparted to the atomic arrangement 
itself. 

It is commoniy held that, within certain limits of strain, iron is 
perfectly elastic. No matter how often it may be stretched or 
deflected, up to a certain point, the general belief is that it will come 
back to its original form every time the load is taken off. There 
are high authorities, however, who maintain that iron takes a 
permanent set under even very moderate strains. If we are to 
understand that the set isexeeedingly small, this may be true. T he 
late Mr. Hodgkinson, for example, remarked, on the 581s re of 
his “ Experimental Researches,” that two cast iron be to : adi 
& permanc ut set with weights respectively equal to one fifty-seventh 
and one-eightieth of the bre aking weight. In a discussion at the 
Institution of Civil Engineers, « Mr. Dines mentioned that he 
tested ny aoe of 8,000 cast iron girders for the late Thomas Cubitt, 
and that he found it hardly possible to apply a weight so small as 
not to produce some permanent set, one-twentieth of the breaking 









































ht producing a perceptible set. In the experime s of the lron 
Commission at Portsmouth a bar of annealed wrought iron Svft. 
long was said to have taken a pereeptible s set With a weight of less 


than 1} tous per square inch. After this weight had been doubled, 
however, the set was still only perceptible; and notwithstanding that 
the elasticity of annealed nown to be inferior to that of 
unannealed bars, the whole set of the dS0ft. bar was but the sith 
part of one inch, after a strain of 8 per square inch had been 
borne ; and the set was but the 3! an aneh after a strain 
of 11-9 tons per mage inch. Mr. Edwin Clark has experimented on 
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a wrought iron bl: — long and lin. square. Under a strain of 
8 tons per sq! ch he gives a permanent of nearly the 
eS ie url el exten tn Oe With § tons } t setisgiven 








asabout the yskothof an inch in 10ft., and it was not until astrain of 
13 tous per square inch had been applied that a set of in. in 1l0it. 
became apparent. With such exceecins minute measurem 

we muy, perhaps, doubt if there was really any permanent set at all, 
with strains under 9 or 10 tons per square inch. An increase of 
temperature in the bar of perhaps a single degree, whilethe measure- 
ments were being made, would more than account for some of the 
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hammer only at the centre of their length, 
stretching could be observed upon but a 
length, Mr A. Roebling, the engine 
pension Dr made experiments upon 
down to 4 d 
per square incl ; these bars bi 
without visibly stretching, and wl : 
they would support this strain for a week. 
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effect of continued strai on unannealed iron 
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continued these strains fromJuly, 1850, to October, 1853. One wire 











was strained to one fourth its breaking weight, but beyond the 
elongation whi h at once took place no add onal hing ec surred 
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variable than the latter, and can hardly be expressed at allas an 
average result, ranging, as it does, from less than one-fourth to more 
than two-thirds of the breaking weight: or if the elastic limit be taken 
irrespective of the breaking weight, the instances already cited show 
that the former varies from 34 tons up to 24} tons per square inch 
in different qualities of iron, although the range in ordinary bar iron 
and plate iron is not nearly as great. Now, no engineer, in apportion- 
ing the strains in a structure, would think of working up to, or near 
to, the breaking strength of iron. His object is to keep within the 
elastic power of the material, not merely as ascertained by a single 
strain of a few minutes’ duration, but the continued elastic power of 
the iron as exerted through a very long series of years. We ought 
by this time to have hundreds of trustworthy experiments upon 
this point where there is now one. If the safe working strength of 
a metal is limited, as it would appear to be, by its measure of per- 
manent perfect elasticity, we may say that we hardly know, even 
yet, what is the strength of the materials we are constantly dealing 
with, notwithstanding that not a year passes without some addition 
to our stock of knowledge of breaking weights. 

While we are about considering the permanent injury which iron 
suffers when strained beyond its elastic limit it is to be understood 
that iron may be strained for a short time almost up to the breaking 
point without in the least diminishing its strength under a breaking 
weight subsequently applied. Indeed, in gradually applying the 
breaking strain to any sample of iron, it is clear that it must have 
borne 10 tons before it is subjected to a strain of 15 tons, and that it 
must have borne 15 tons before it is strained to 20 tons, and so on. 
Not only is this the case, but after a bar of iron has been actually 
broken under a tensile strain, the two broken portions of tke bar 
will almost always require a still higher strain to break them. The 
weakest spot in the bar will fail first, and although the breaking 
strain will at the same time permaneutly stretch the bar throughout 
its whole length, the iron on each side of the fracture will still have 
its original breaking strength. Vrofessor Barlow’s treatise on the 
Streugth of Materials coutains the results of several experiments 
made at Woolwich Dockyard, as follow :— 

A bolt of Solly’s patent iron was nicked at one place, and then 
broken by a strain of 26-7 tons per square inch. One of the pieces 
was then tried and broke at 29} tons. In the next experiment a bar 
of the same iron was first broken with 23} tons per square inch, 
then again with 26} tons, a third time with 26} tons, and a fourth 
time with 25% tons. 

Mr. Thomas Lloyd, engineer to the Admiralty, made a like series 
of experiments a few years ago, on ten bars of SC crown iron, 
1jin. in diameter, and 4}{t. long. The mean breaking weight at the 
first breakage was 23°94 tons per square inch. At the second break- 
age, with pieces 3ft. long, the mean strength was 25°86 tons per 
square inch, At the third breakage, with pieces 2it. long, 27-06 tons 
per square inch, and at the fourth breakage, with 15-in. lengths, 
29-2 tons per square inch. Mr. Lloyd’s experiments have been held 
to show that iron was actually strengthened by stretching it; or, in 
other words, that by destroying the cohesion at one point, the 
cohesion was everywhere else increased. A more obvious explanation 
is that the bars first broke at the weakest part, then again at the 
next weakest part, and so on. A variation of from 23°94 tons to 
29-2 tons in the strength of the same bar is undoubtedly large, the 
greater strength being 22 per cent. more than the lesser: a difference 
which appeared to exist in each of the ten bars tried. It is well 
known, however, that hardly any two bars of iron have exactly the 
same strength, and Mr. William Roberts, manager of Messrs. 
Brown, Lenox, and Co.’s extensive chain cable works at Millwall, 
has cut a 12ft. bar of iron into 2ft. lengths, and found on testing 
that there was a difference of strength of 20 per cent. between the 
strongest and the weakest of these pieces. In the experiments of 
the Railway Iron Commission upon the extension of cast iron, the 
strength of Lowmoor cast bars was 7325 tons per square inch at 
the first, and 8152 tons at the second breaking. Tlaenavon iron 
broke with 6-551 tons per square inch at the first, and 6-738 tons at 
the second breakage. Gartsherrie iron broke with 7°567 tons per 
square inch at the first, and 8-475 tons at the second breakage. 
Other cast iron bars of a certain mixture broke with 66125 tons 
per square inch at the first, and 6-777 tons at the second breakage, the 
latter being at an unsound place. Upon these results the 
commissioners remarked that “it would appear that iron, repeat- 
“edly broken, becomes more tenacious than it was originally. ‘This 
“ erroneous conclusion may be obviated by considering that it would 
“be very difficult, if not impracticable, to obtain cast iron bars 
“perfectly sound and 50ft. long. Fracture may be supposed to 
‘*take place the first time at the largest defect, and subsequently at 
“ those smaller, until, finally, none remain.” Itis not intended, how- 
ever, in the present paper, to entirely deny that the breaking strength 
of iron may be actually increased by being stretched when cold ; and 














this point may be left as an open question. That iron is so 
strengthened derives some probability from the known fact 


that its strength is greatly increased by being drawn cold into wire, 
and also by cold rolling. When heated moderately, or to less than a 
dull red, and then stretched, iron is strengthened throughout. This 
treatment is known as thermo-tension, andin an extensive course of 
experiments made about twenty years ago by Professor Walter JR. 
Johnson, for the United States Government, a total gain of nearly 
50 per cent. in strength and length, taken together, was estimated 
to have been obtained with a variety of irons. <A bar of iron, 
having a strength of 60 tons, was heated to upwards of 500 deg., and 
then stretched by 6} per cent. of its length, when it acquired 
a strength of 72 tons. Captain Blakely has lately proposed 
the same treatment of iron, and his experiments, it is under- 
stood, corroborate those of Professor Johnson. All the links 
made for the four great pitch chains employed, with the steam- 
ship Great Britain’s engines, for getting up the speed of the screw, 
were stretched tin. while at a dull red heat. 

But from what has been said, it is not to be supposed that iron is 
not injured by excessive strains, notwithstanding that the metal 
strained may, when tried immediately afterwards, siill retain its full 
breaking strength. The injury will appear when a subsequent 
working strain is long continued; and even without waiting for 
this, it will be found that the strained iron has been deprived of a 
large part, if not the whole, of its natural elasticity. In a paper of 
great value, read nearly seven years ago before the Royal Irish 
Academy, and afterwards published in a quarto volume entitled 
“On the Physical Conditions involved in the Construction of 
Artillery,” Mr. Robert Mallet has laid down a useful measure of the 
working and ultimate strength of iron. Poncelet had already em- 
ployed coefficients which indirectly expressed, not merely the 
elastic limit and breaking strength of iron, but the range also 
through which the force acted in each case in reaching these 
limits. Mr. Mallet has adapted these coefficients to the English 
standard of mechanical work, to wit: “ foot-pounds,” and he repre- 
sents the structural vaiue of different materials, or of various 
qualities of the same material, in one cave by the product of the 
elastic load in pounds into half the range in feet or parts of a fvot 
through which it acts, and in the other case by the breaking weight 
in pounds multiplied also by half the range, in feet or parts of a 
foot, through which it acts. Mr. Mallet employs Poucelet’s 
coefficients, as follows: ; 

Te = foot-pounds in reaching elastic limit of tension. 

Tr= x » to produce rupture by tension. 

i), = in reaching elustic limit in compression. 

2» » to produce crushing. 

One half the weight into the whole extension, or, what is the same 
thing, the whole weight into half the extension, is adopted because 
the force gradually applied to break a bar must increase from nothing 
to the breaking weight. Upon Dr. Hooke’s law, ut tensio sic vis, the 
weight of a grain will in some minute degree deflect or extend the 
heaviest bar of iron, and the deflection or extension will increase pro- 
gressively, with the weight applied, up to rupture. Therefore, if a 
bar be stretched Ift. and then broken with a weight of 33,009 lb., the 
work done will be the mean of zero and 33,000 Ib. into Ift., or 
16,500 foot-pounds. ‘This, as has been said, is the work done in the 
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case of a gradually applied strain. If, however, the weight be applied 
Without impact, but at the same time instantaneously, upon the bar 





it will, so long as the limit of elasticity is not exceeded, and sup- 
posing the bar to have no inertia, produce twice its former deflection, 
and, therefore, twice the ultimate strain. For the weight, in falling 
through the distance of the deflection due to the load at rest, will 
acquire momentum sufficient to carry it through an additional dis- 
tance equal to that of the static deflection. This may be best 
demonstrated experimentally with the aid of a spring balance. If, 
upon the pan of a balance sufficiently strong to weigh up to 40 Ib.,a 
weight of 15 1b. be placed, and this be then lifted to zerd on the 
scale and there rel i, it will d d, momentarily, to nearly 30 Ib. 
on the scale; and if there were no other resistances and the spring 
had no inertia, it would descend to exactly 30 lb. In the actual 
application of strains in practice a weight is never thus applied, but 
a consideration of what would occur under such circumstances is 
suflicient to show how important it is that vibratory action be not 
overlooked in considering the strains on bridges. It is to be remem- 
bered that this action of suddenly applied loads is only manifested 
in the case of the application of weights, for if the strain be pro- 
duced by the sudden admission of steam or any other practically 
imponderable body, no additional deflection will take place beyond 
that due to the pressure acting statically. If steam pressure acted 
iu the same manner in this respect as a weight, the steam indicator 
would show nearly or quite double the pressure acting effectively 
within the cylinder of the engine. 

It will not be attempted in the present paper to enter fully into 
the application of the coeflicients adopted by Mr. Mallet, for there 
are objections against, as well as reasons in favour of, their applica- 
tion. It is evident that 7r may be the same in two cases, in one of 
which a high breaking weight is exerted through a very short 
distance, and in the other of which a low breaking weight produces 
Stretching through a correspondingly greater distance. But this 
coeflicient does possess a value in taking account of the combined 
cohesive force and extensibility of iron, instead of the breaking 
strength alone. As Mr. Mallet justly observes, glass has a high 
cohesive force, and is nevertheless useless wader strain, owing to its 
brittleness, while caoutchoue has great extensibility or t 
with but slight cohesion. The products, therefore, expressed by 
coeflicients in question do not aiford a complete notion of the practi- 
cal value of a given material unless the factors whereby these pro- 
are obtained are also given. The elastic limit of iron, however 
s not to be exceeded in practical use, whatever its range of 
elasticity may be; nor does it appear prudent to work into the 
neighbourhood of a high elastic limit when the elastic range is 
known to be small. It is not to be understood that the coeflicients 
in question are intended to apply otherwise than in comparison 
of bars of equal length, else it would result that the measure of 7¢ in 
a bar S0ft. long, was one hundred times greater than that of a bolt 6in. 
long, and of the same material and sectional area, For the purposes 
of the engineer a long bolt is not only no stronger than a short one, 
but, as it can be no stronger than its weakest part, it will follow that 
the average strength of 100 bolts Gin. long, is likely to be greater 
than that of a single bolt of the same diameter and Sift. long. 
Every engineer must be aware of the importance of toughness in 
combination with cohesive strength in iron, but we need much 
more extensive and accurate information as to the former; and acon- 
sideration of Mr. Mallet’s coeflicients should lead to additional ex- 
periments being undertaken. It is but right to mention here th: 
in 1848, Mr. Homersham Cox contributed a paper to the Civil 
Engineers’ and Architects’ Journal, in which he represented the 
mechanical work, in foot-pounds, expended in deflecting a girder, 
the work being expressed by the product of half the weight into 
the range of deflection. Mr. Kirkaldy, proceeding upon an in- 
dependent course of inquiry, but with the same object as that 
pursued by Mr. Mallet, has lately published the results of a most im- 
portant series of experiments, which are the first upon anything like 
an extensive scale, to take into account the combined cohesive 
force and extensibility of iron and steel. Mr. Kirkaldy experimented 
upon many hundreds of specimens, but he did not ascertain their 
limit of elasticity. He has given both the original dimensions and 
cross sectional area, and the dimensions and area after fracture, and 
he has also given the amount of elongation at fracture, although he 
did not ascertain the extension at the elastic limit. The reduction 
of diameter of a bar at the point of fracture serves to give a practical 
man a good idea of the quality of the iron, but it does not admit of 
an expression of the mechanical work done in producing fracture, 
as does the combined breaking weight and linear extension. In 
tearing a bar in two, also, we have to consider the permanent stretch 
communicated to all parts of the bar alike, and the additional stretch 
at and near the point of fracture, Thatpart of the stretching which 
extends uniformly throughout the whole bar would, we may sup- 
pose, be exactly proportional to the length of the bar, while that 
part of the stretch which takes place close to the point of fracture 
would, we may also suppose, be a fixed quantity, whatever might 
be the length of the bar. Mr. Kirkaldy’s specimens of iron and 
steel varied from 2-4in. to 8*2in. only in length, and with theso the 
ultimate elongation at fracture varied from nearly nothing to 27 per 
cent. of the original length, whereas longer bars would have shown 
a proportionally less elongation. ‘The samples which hardly 
elongated at all were of puddled steel ship plates. One sample, 
which bore 69,098 lb. per square inch of the original area, stretched 
before breaking but the ,\,th part of an inch in a length of 7-Gin., 
or less than ths of 1 per cent. of the length. Adopting Mr. Mal- 
let’s coefficient, the structural value of such a material would be 
almost nothing. In fact Mr. Kirkaldy found the puddled steel plates 
throughout to have much less extensibility than cast steel plates, 
while the former also were of very irregular breaking strength. 
The interest attached to the subject of paddled steel may possibly 
serve as a justification for mentioning this fact, although foreign to 
the object of the present paper, which has to deal with iron. 

We have, up to this point, considered the elastic limit or perma- 
nent supporting power of iron under a single application of straix, 
extending in some cases over a few minutes and in others over some 
months. We have very littleexperimental knowledgeas tothe extent 
to which we may approach the elastic limit under continued strains, 
but there is aprobability thata continuous strain much exceeding one 
half of the elastic limit would be attended with a gradually pro- 
gressive permanent set. At the same time, with good iron possess- 
ing a fair amount of extensibility, a single temporary strain, 
producing aslight or even considerable permanent set, may not 
diminish materially the strength expressed by Mr. Mallet’s co- 
efficient 77, and the iron may still hold up indefinitely with an 
ordinary load considerably within the limit of elasticity. But apart 
from the consideration of the time through which a strain acts, we 
have also that of the frequency with which the load is applied and 
removed. Mr. Fairbairn loaded cast iron bars to upwards of nine- 
tenths of their breaking weight, and this load remained on for from 
five to seven years befure the bars broke down; but with a repeated 
application and removal of load, the Iron Commission experiments 
showed that iron bars, when repeatedly deflected, by impact, 
through one half the distance due to their breaking weight, broke 
down after from 130 to 4,000 applications of the strain. Mr. Fair- 
bairn communicated some of the results of an important series of 
experiments to the British Association at the Manchester meeting, 
1861, from which it appeared that a large model of a wrought iron 
plate girder withstood without injury 1,000,000 applications of a 
load equal to one-fourth its breaking weight, and afterwards 5,175 
applicationsof one-half its breaking weight, when it broke down. The 
model was then repaired, and 25,900 applications of two-fifths its break- 
ing weight, and afterwards nearly 3,000,000 applications of one-third 
its breaking weight, were made, it was said, without injury, although 
neither the deflections nor the permanent set were given. Weknow 
that iron alters its form, temporarily, during the application 
of very moderate strains, the elasticity of good iron being gene- 
rally observable with strains of one ton per square inch. And 
we know that its form is permanently changed both immediately on 
exceeding the limit of elasticity, and gradually under strains nearly 
approaching that limit. There clearly must be a re-arrangement of 
the particles of iron always going on where the strain is great; and 
as we know that when even a more moderate strain is eased off the 
iron tends to resume its original form, it appears incontestible that 
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final injury must result under what may appear moderate although 
irregular loads, say one-third or even rather less of the breaking 
weight. ron, it is still to be remembered, has not been employed 
long enough for purposes of construction to enable us to compare 
its endurance with masonry, of which there are abundant examples 
still perfect after many hundred years. At the same time it must 
not be forgotten that, while we can never know the absolute strength 
of a bar of iron without destroying it under strain, neither can we 
always infer its strength from its deflection, or apparent range of 
elasticity. For we are not yet secure against flaws or those other 
faults of molecular structure which Mr. Mallet so well describes as 
“planes of weakness.” A bar of iron may havea general strength 
of 22 tons per square inch, except at a single point in its length, 
where, for an almost inappreciable linear distance, the strength may 
not exceed 10 tons. If the bar be broken this fault will be detected, 
For under a strain of even 8 tons 
or 9 tons, the extension at the precise point of weakness would be so 
slight as to be quite overlooked in a general observation of the total 
deflection or extension. 

In this fact, which was mentioned thirty years ago by M. Vicat, 
and in the known effects of suddenly applied strains, vibration, 
impact, &c., we have abundant reason for extreme caution in the use 
of iron for permanent structures of any kind. It can hardly be said 
that the Board of Trade limit of 4 tons, arbitrary as it is, is too 
moderate, although there should be some account taken of the 
known quality of the iron to which this strain is to be applied; and it 
may not be necessary to adopt an unlikely load as that which is to 
produce the maximum strain of 5 tons. ‘The recent discussion as to 
the security of Chelsea bridge affords much suggestive material upon 
these points. 

The application of iron to bridges, especially to those of large spai, 
necessarily requires the most careful consideration in apportioning 
the strains, since every pound of metal not brought into effective 
action is so much dead weight or useless load—being not only mis- 
applied of itself, but requiring additional material to support it. 
In considering the strains upon iron, therefore, reference has been 
more partic ly made in the present paper to its employment in 
bridges ; but in the case of boilers, iron ships, cranes, ordnance, rail- 
way bars, warehouse girders and columns, roofs, engine beams, and 
in many other applications, the most careful distribution of material 
and adjustinent of strains is of very great importance. Iron is, per- 
haps, more severely strained in steam boilers than in other structures, 
In the case of locomotive engines there is a disposition to employ 
still larger boilers and to carry still greater pressures. With 50-inch 
boilers, formed of jj; inch plates double rivetted, and carrying, as is 
now not unusual, from 130 1b. to 150 1b. pressure, there is at the higher 
limit a circumferential strain of 5} tons per square inch atthe joints 
anda longitudinal strain of nearly 2 tons per square inch along the 
whole length of the boiler: the resulting strain at the joints being 
nearly 6 tons per squareinch, This strain is constantly maintained 
with plates ranging from 21 tons to 24 tons in strength and under 
all the contingencies of corrosion, incessant vibration, and occasional 
sudden exaltations of pressure due to the instantaneous production 
of steam upon overheated tubes or plates. In many cases we have 4ft. 
boilers with gin. plates, single rivetted, and worked at 120 1b.—cor- 
responding toa strain of at least G} tons per square inch at the 
joints of the boiler when new: the circumferential and longitudinal 
strains being both taken here into account. Vut under this strain 
when new, many locomotive boilers are worked in all for from ten 
to twenty years, and often from three to seven years without any 
internal examination of the plates. Itis not remarkable, therefore, 
that explosions are becoming so frequent. 

We may regard with much hope the increasing use of steel in 
large masses, as produced by Krupp and by Mr. Bessemer, and others 
whose discoveries have already effected a great economy in the pro- 
duction of that material. Although a departure from the subject of 
the present paper it is interesting also to refer to the introduction of 
phosphorised copper, as now produced by the Birmingham and other 
coppermasters. It was announced, about three years ago, as anew 
discovery by Mr. Abel, chemist to the War Department, that the 
addition of trom 2 to 4 per cent of phosphorus to copper greatly in- 
creased its density and strength. ‘here is no doubt of the large 
advantage of this combination, although it was discovered in the 
last century, and made publicly known sixty years ago. A French 
chemist, M. Sage, contributed a paper upon this subject to the 
Journal de Physique, and which was translated into the 20th volume 
of the “ Philosophical Mazaziue,” for 1805, By combining the 
maximum quantity of phosphorus with copper, the latter acquired the 
hardness, grain and colour of steel, and although M. Sage had 
already kept the compound for fifteen years it had suffered no change 
from exposure to the air, It was easily turned and took a fine 
polish, It may yet be found that copper thus treated is the best 
material for many of the purposes of the mechanical engineer, 

In conclusion, it must be regretted, if not indeed deplored, that 
our exact knowledge of the permanent supporting power of iron is so 
limited. ‘The present paper, it is feared, will hardly fuliil its title, 
which may have led to the expectation that some definite relation 
would be assigned between the safe load and the ultimate strength 
of iron. Even at the risk, however, of leaving the subject as the 
author found it, he indulges the hope that the considerations which 
have been touched upon may induce closer observation and inquiry 
into the real working properties of iron, as distinguished from its 
ultimate strength. ‘I'he question involved in this subject does not 
appear to be one which admits of solution by a reference to any 
known natural law, nor does it appear that it can be disposed of by 
mathematical investigation, but our only safe conclusions must be 
derived from the results of protracted, varied and repeated experi- 
ment. In the meantime conunon pradence requires that we ascer- 
tain, with as much accuracy as possible, the clastic powers of 
every given kind of iron proposed for permanent works, and that 
we then so proportion the parts that the working strain shall never 
much exceed one half the elastic limit, a ratio which will correspond, 























according to the variable quality of iron, with a load of from one- 


eighth to one-fourth its breaking strength, 


SAUNDERS’ AND MILLBOURN’S MANUFACTURE 
OF PAPER. 

Tus invention of “ Improvemerts in the Manufacture of po wl 
is by I’. I. Saunders and Joseph Millbourn, of Dartford, and relates, 
first, to au improved mode of drying paper as it comes from the 
machine, and previous to its being introduced to the sizing vat. 
The operation of drying machine-made paper as it comes from 
the machine has heretofore been effected by causing the continuous 
sheet of paper to pass over or in contact with heated rollers or 
cylinders, which by heating the paper will drive off the moisture 
therefrom,and prepare the paper for the subsequent process of sizing. 
The patentees have found that by the paper being carried along in 
contact with heated rollers or cylinders its texture or strength is 
somewhat impaired, and forthis reason machine-made paper is always 
inferior in quality to hand-made, which is what is termed air dried, 
the sheets being hung up on lines to dry by contact with the air. In 
order to air-dry machine-made paper, instead of drying the paper by 
bringing it into contact with heated rollers, as heretofore, the paper is 
caused to pass from the machine over or round aseriesol skeleton drums 
or frames, rotating or otherwise; andduring its passage the paper is 
submitted to currents of air, which will carry off the moisture without 
impairing the solidity or strength of the paper, as is the case when the 
paper is dried by heated cylinders. ‘The improved mode of drying 
paper, Which constitutes the first partof the present invention, is appli- 
cable to engine-sized paper, as well as to paper which is sized in the 
machine at a subsequent stage. It will therefore be understood 
that by means of the invention the papermaker may altogether dis- 
pense with the ordinary heated metal drying cylinders, and that by 
air-drying the paper machine-made paper may be produced of as 
good quality as hand-made. 

Fig. 1 is a diagram representing a series of skeleton cylinders, 
which are to be placed at the end of the paper-making machine. The 
dotted line represents the sheet of paper, which, as it is delivered from 
the wet pressing rollersa, a, at theexitend of the machine, passes under 
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a guide roller 4', and from thence over and under the skeleton drums 
or cylinders b, 6, which are open at both ends, and are, by preference, 
constructed of rings or hoops with longitudinal wooden ribs or laths 
to support the paper. Or these skeleton drums may be covered ex- 
ternally with open wirework, and inside of the skeleton drums are 
placed rotary fans, to which motion may be communicated for the 
purpose of vreating a current of air as described in the specification 
of a patent granted to Ranson and Millbourn, Sept. 15th, 1839, No. 
8,310 ; these rotary fans may, however, be dispensed with, and steam 
pipes or flues may be placed beneath the skeleton drums for 
the purpose of heating the air, which, as it rises up, will dry and 
toughen the paper. 

Figs. 2 and 3 represent the mode employed for regulating the 
supply of pulp to the paper-making machine by adapting to the 
bottom or lower part of the pulp vat a series of valves, which are 
capable of being adjusted to a great nicety, so that tue attendant can 
with great facility regulate the quantity of pulp supplied to the 
machine, and consequently the thickness of the paper when made. 


%, 











Fig. 2 is a plan view, and Fig. 3 a transverse vertical section of a | 


pulp vat, with the arrangements adapted thereto. c, ¢, c, represents 
the sides and bottom of the vat, in which is mounted the rotating 
stirrer d, whereby the pulp is kept in motion, A chamber e¢ is 


placed beneath the pulp vat, and is provided with a series of open- | 


ings f,,/; which are closed by conical valves or plugs g, g, at the 


lower end of the suspension rods A, h, which are jointed to the end | 
of aseries of levers i, i, mounted on the horizontal shaft j, which | 


extends from end to end of the vat. 
adapted to any convenient part of this shaft 7 for the »urpose of 
rocking the same, and thereby opening or closing all the valves 


serting this pin into any of the holes made in the curved bar 4, the 
valves may be kept open to any desired extent, and thereby render 
the supply of pulp uniform, whatever the regulated quantity may be. 





THE MANCHESTER ASSOCIATION FOR THE PRE- | 


VENTION OF STEAM BOILER EXPLOSIONS. 

Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, 
Manchester, on ‘Tuesday, February 24th, 1863, Hugh Mason, Esq., 
Vice-President, in the chair, Mr. L. E. Fletcher, chief engineer, 
presented his report. This report was a double one, embracing the 
month of January as well as that of February,—since the avnual 
meeting having fallen upon the same day as the last ordinary monthly 
one of the Executive Committee, the consideration of engineering 
matters had then been postponed till the February meeting. Of 
this report the following is an abstract :— 

During the last two months, i.e., from January 1st to February 20th, 
the ordinary visits of inspection have been made, 2 boilers tested by 
hydraulic pressure, and the following defects discovered in the 
boilers examined, viz. :—Fracture, 4; corrosion, 45 (5 dangerous) ; 
safety-valves out of order, 8 (1 dangerous); water-gauges ditto, 
28 ¢ dangerous); pressure-gauges ditto, 19; feed apparatus ditto, 
9; blow-out cocks ditto (mainly from neglect), 87 (1 dangerous); 


A hand lever & may be | 


Reracer ner eyy, | 





fusible plugs ditto, 1; furnaces out of shape, 3 (1 dangerous) ; 
blistered plates, 3. Total, 157 (10 dangerous). Boilers without 
glass water-gauges, 10; without blow-out cocks, 17 ; without back- 
pressure valves, 64. 

Exp.osions. 

Another death has resulted from the explosion which occurred to 
the ironworks’ boiler referred to in the monthly report for December 
last, thus making in all eleven deaths from that single explosion, 
while, in addition, twenty-five persons were injured. 

Three explosions have been reported since the commencement of 
this ye from which, however, no lives have been lost, nor any per- 
sonal injury done worth mentioning. Not one of the boilers in 
question was under the inspection of this Association. ‘The follow- 
ing is a tabular statement :-- 


Tabutar SraTement or Exptosions —From JANuARY Ist, 1863, To 
Fesravary 20TH, 1863, INCLUSIVE. 
Persons | Persons | 
killed. | injured. | Total. 


ee Date. | General Description of Boiler. 

















7 ‘ — double flue, or ‘* Lanca- 
No. 1 | Jan, 32 | shire.” Internaily fired .. ..) 


No.2 Feb. 6 |Plain cylindrical. Externally fired) — _ a 
No.3 Feb. 7 |Plain cylindrical. Exteraally fired — _ —_ 


none none none 


No. 1 Explosion.—There has been no opportunity of investigat- 


| ing the cause of this explosion, neither have any reliable reports 


| 


: ’ ; 4 - | been obtained ; but with regar No. 2 and No. é ersonal ex- 
simultaneously ; this hand lever is provided with a pin, and by in- | coat od; but with regard to So. 2 and Ho. 8 0 persons ox 


amination has subsequently been made of the boiler in each in- 


| stance. 


No. 2 Explosion.—The boiler in this case was externally fired, 
and of plain cylindrical construction, the ends being slightly domed. 
The length was 5ft., the diameter 2ft., and the thickness of the 
plates three-eighths in the ends and one-quarter in the remainder. 
The cylindrical portion of the shell was com d of two plates, 
about 3ft. wide, laid lengthwise, and flanged at their attachment 
to the end plates, which were in one piece. The complement 
of fittings was most incomplete, the number of those omitted 
being greater than those supplied. There was no feed stop- 
valve, no feed back-pressure valve, no steam pressure-gauge, nor 


| any tap for applying the indicator as a test of the actual 


| 
E: 


pressure. ‘The only fittings were one glass water-gauge and 
one safety-valve, the latter stated to have blown off at a pressure of 
25 Ib. per square inch. 

The boiler had lately been purchased second-hand, and not put 
into regular work since its re-setting. In consequence of this, the 
pipe was not yet connected, and the boiler had been supplied 
with water poured in by hand at the safety-valve when the steam 
was down. ‘The engine was standing at the time of the explosion, 
but had been working about an hour previously. 

The results of the explosion to the surrounding property were 

| 7 } 


house on the opposite side of the street broken by the concussion. 
The boiler was rent into five pieces, one of which was blown across 
the street, and lodged upon the top of the opposite house, while the 
manhole cover was thrown upon the roof of a shed in another direc- 
tion. . 

With regard to the cause of the explosion, the primitive mode of 
| feeding the boiler naturally excited suspicion as to the sufficiency of 
| the supply of water; and with this view, therefore, a particular 
| examination was made of the remaining fragments of the glass 
| water-gauge, the colour of the plates, and the position of the 
| fractures; in addition to which the circumstances attendant on the 
| working of the boiler were inquired into. The result of this investi- 
| gation was, that shortness of water did not appear to have been the 
| cause of the explosion, and this conclusion was corroborated by 
| further examination, as will be seen from the following particulars. 
| The safety valve, which was supposed to have blown off at 25 1b. 

pressure, was found, on investigation, to have been loaded to 
upwards of 100 Ib. ; the diameter being one inch, the proportions of 
the lever thirteen to one, the weight at the end 51b., in addition to 
that of the lever itself. It is impossible to say, however, whether 
the valve had been free or not, since it, as well as the lever, had 
been blown away; and, as there had been no steam-gauge, the 
pressure must always have been a matter of uncertainty, and thus it 
can only now be concluded that 1001b. on the square inch was the 
minimum. 

A boiler, however, of such dimensions as the one in question 
would, if well constructed, withstand a much higher pressure than 
that of 1001b. per ‘square inch; but in this case the manhole had 
not been strengthened with any mouth-piece, which consequently 
made a very weak point in the shell, and from which the explosion 
appeared to have arisen. Five rents had started from it, while the 
remaining fractures were all subsidiary to these, and nothing more 
than the simple development of them. 
| The effect of the manhole would be to throw upon the plates of the 
| shell, in the immediate vicinity of the opening, an extra strain of 
| about ten tons, added to which, the cover being an internal one, there 
would be acting upon it an upward pressure of steam amounting to 
about five tons, and tending to drive it through the manhole. The 
cover was a bad fit, being much too rounding, in consequence of 
which difficulty had always been experienced in making the joint, 
and it had been severely tightened by a stout bolt, which left the 
impression of the heels of the bridge in the plates. When it is 
remembered that the thickness of the plates was only one-quarter of 
an inch it will not be thought surprising that fracture should have 
occurred at the manhole, under the above circumstances ; and the 
fact of five of the reuts emanating from this point, and all tho 
others being explicable upon the view that fracture commenced 
there in the first instance, it is thought to be conclusive that the 
malconstruction of the boiler, in not being suitably strengthened at 
the manhole, was the cause of the explosion. 

The proprietor of this boiler had just purchased it, in addition to 
a small engine, with a view of increasing his business, but has not 
only lost the savings he had thus invested, but involved himself 
with regard to the surrounding property ; an illustration of the false 
economy too frequently practised with regard to boilers, as well as 
of the risk to which lives may be exposed, though unintentionally 
so, when, as in the present instance, such ill-appointed boilers are 
worked in the heart of a populous city. 

No. 3 Explosion —The circumstances in this case were very 
similar to those in No. 2. The boiler was externally fired, and of 
plain cylindrical construction. The length was 7{t. 6in.; the dia- 
meter, 3ft.; while the plates varied in thickness from five-sixteenths 
to one quarter. The boiler was made out of an old flue-tube, taken 
from an internally fired boiler, and the longitudinal seams were in 
line. The fittings consisted of only one float, and one safety-valve, 
there being, as in the previous case, no steam gauge, nor any means 
of ascertaining the actual pressure. At the time of the explosion 
the engine was not at work, but the steam was being got up in pre- 
paration for starting, and the boiler was stated to have been amply 
supplied with water, which an examination of the plates and 
fractures afforded no reason to doubt. 

As to the cause of the explosion, there could be no room for hesi- 
tation. The safety-valve, which was stated to have blown off at 
50 lb. pressure, proved to have been actually loaded to upwards of 
200 Ib., the diameter being only three-quarters of an inch, the pro- 

rtions of the lever seven to one, and the weight with which the 

ever was loaded, 211lb. The manhole in this boiler, as in the 
previous one, was not strengthened by any mouth-piece, and the 
rents, as before, had started from this opening. 

Attention has already been called in these reports to the weaken- 
ing effect produced upon the shells of boilers by unguarded mau- 
holes, as well as by openings cut in the plates at the base of steam 
domes, and a case of explosion from these causes previously re- 
corded. 

All modern well-appointed boilers have, as a rule, their manholes 
strengthened by strong mouth-pieces rivetted to the plate, the surface 
for the cover-joint beiug faced; still, it is thought that the weakening 
effect produced upon the shells of boilers by steam domes has not, as 
yet, received suflicient attention, and although it may have proved 
hitherto comparatively harmless, that the gradual increase of pressure 
now generally taking place, must shortly force the subject into notice, 
and thus prominence is given to the details of these two explosions 
with a view of showing the importance of the subject. The danger 
of working without steam pressure gauges will also be apparent 
from both of the above explosions. 

The results of this explosion were curious rather than serious, and 
attested the force of atmospheric concussion produced by steam. A 
dwelling house directly facing the boiler, and situated about 50ft 
from it, had its four windows, two on the ground floor and two im- 
mediately over them, all dismantled. A shower of brick had been pro- 
jected through the lower window immediately opposite the boiler, 
and had left their scars upon the walls of the room inside, while the 
two upper windows were also blown in. This will not excite much 
surprise; but the other lower window was stated not to have been 
blown in but drawn out, and this was attested by the debris of the 
sash lying upon the ground in the yard, while it was added that a 
looking-glass standing in the room had been sucked out along with 
the window sash, and thrown upon the ground outside. 

The same apparent anomaly has been noticed with regard to 
explosions caused by gunpowder—-some objects being thrown away 
from the seat of explosion, and others drawn towards it. This is 
accounted for by the double action that takes place, namely, first an 
expansion, which causes pressure, and then a recoil, which produces 
exhaustion. Some objects are more susceptible to the effect of pres- 
sure than exhaustion, while others are the reverse, and each suc- 
cumbs to that action to which it is able to offer the least resistance. 
Thus unguarded windows fail under the first action, viz., that of 
pressure consequent upon the expansion, while outside shutters, 
adapted to resist external aggression, withstand the former, but yield 
to the exhaustion consequent upon the recoil. 

There were further signs on the roof of an adjoining shed of the 
force of atmospheric impact, consequent on the explosion. This 
shed stood at right angles with the dwelling house, and extending 
toward the seat of the boiler, formed, with the buildings immediately 
adjoining the latter, nearly three sides of a square. A considerable 
portion of the side of this shed nearest the boiler was open, while 
the other sides were closed. ‘The effect upon the shed was, that 
many of the stone flags, with which the roof was covered, were 
blown up, and, clearing the pegs which hung them to the rafters, 
slid down upon the lower ones, while others mounted the rafters 
only, and there remained. 

In conclusion, no cases of such excessive pressure as those given 
in the report above have ever before come under my observation ; 
and I trust that it will be seen, from the results which followed 
what an engine of danger an ill-appointed steam boiler may become ; 
and also, how seriously the shells of boilers are weakened by gashes 
cut in their plates, either at manholes when unguarded by sub- 
stantial mouth-pieces, or at the base of steam domes; and would 








d that all boilers should be fitted with a steam pressure 





that the workshop in which the boiler was set was laid completely 
in ruins, the chimney levelled to the ground, and the windows of a 





: 
gauge, and those working separately with a duplicate safety-valve. 
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TO CORRESPONDENTS. 

Noticr.—A SpecraL EpItion of THE ENGINEER is 
published for FoREIGN CrRcuLATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,° Covers for binding the volume can be had from the publisher 
price 2s, 6d. each. 


AEOLUS.— We know of no rule for the purpose. 

J. S.—Your invention can be patented in the name of any patert agent. 

W. L. M.— We never recommend one patent agent in preference to another. 

A. M.—The exact strain caused by shrinking a hot ring on a@ shaft is not 
known, 


M. J. (Merthyr).—We cannot assist you further in the matter, Why not 
advertise ? 
A. G. (Zurich). —Such machines are not known among engineers. You had 


best advertise. 

J. W. B.—It is a question of the interpretation of the contract, and you should 
consult a solicitor. 

M. Mc.—A number of patents have been taken by various persons within the 
last year for “ india-rubber wringing machines.” 

AN OLD TuRNER.—J/ you cannot make «a rest io enter the slot the tool cannot 
well be supported otherwise thanas you have shown. 

C.—It has often been proposed to direct locomotive chimneys backirards, 
but we believe this has never been carried out with advantage. 

J. 8. (Birmingham).— Thanks. We would willingly publish your oficial 
reports to the Association, but that sent hardly appears to be one. 

- D. T.—Johnson's work on Mechanical Drawing, published by Messrs. 
Johnson, 166, Buchanan-street, Glasgow, is one of the best. 
its price. 

M. W.—Being, as you say, an old subscriber, you will sind the saine question 
answered in vur correspondent’s column, once in two months on the average 
Sor the last four years. 

J. A.— For a hydraulic press cylinder we showld employ one-half or more of 
No. 3 iron, the vemainder beng ix equal proportions of No. 1 Scotch and 
old scrap castings. 

N. D.—Get the rudimentary treatise on Geology in Weale’s series. We cannot 
put you in the way of obtaining any papers of the Royal Society, nor have we 
a copy lett of THK ENGINEER of July 4th last. 

8S. H.—The public have nothing to do with the stamps ajived to the patent blue- 
books. It is only a contrivance to insure that all the mney paid for them 
shall pass through the Stamp Oyjice. 

W. P.—We should suppose the “ breaking weight” on your axle would be 
20 tons or more, but you could not run it with more than 14 tons without 
heating the journals, unless they ran very slowly. 

» A, M.— You can do nothing safely with your plan until you have patented 

The 


We do not know 


it, and you would be likely to lose all your money and pains even then, 
Aimiralty are not tikelu to purchase such an invention. 

ConsTaANT READER.—A jwachine that would go of itself until it wore out 
would undoubtedly meet th: definition of ** perpetual motion.” We are not 
aware that Government or the Society of Arts would give any reward for 
such a contrivance. 

C.T. P.—Your letter ainounts to saying that you are at least willing, yf you 
do not desire, that the public shall be misled as to the real nature of your 
alleged invention. Both the central weight and the joints of vour governor 
are old, and hence, for anything we can see, your patent is worthless. 

J. L.—If the yield of your calcined blackband ironstone is 40 per cent. (the 
raw stone giving 28 per cent./, you would require 24 tons at 13s. Gd., or 
33s, 9d. ; 2 tons of best coul at 5s, and limestone would bring this up to, 
say 458., and the whole ccat would not be far From 508. per ton, 





PLATT AND SCHIELE'S FANS. 
(To the Editor of The Engineer.) 

Sin,—In last week’s Eneineer there is a drawing or description of 
Messrs, Platt and Schiele’s compound fans, and I shall feel greatly obliged if 
you will allow me to make a few remarks concerning them in your next 
impression, 

It is said that the pressure of air in the second fan will be double that in 
the first one. This, however, can be the case only with the discharge of 
the second fan entirely stopped up. If the pipe be left quite open, the air 
will be sucked out of the first fan quite as fast as it is drawn in, and, conse- 
quently, no augmentation of pressure can take place. The more the 
discharge of the second fan is closed, the greater will be the increase of 
pressure in this latter; and this is true for any number of fans of the same 
size fixed to the same spindle. A similar action takes place in centrifugal 
pumps, if made on the same principle. J. B. 

18, Woburn-place, W.C., March 1, 1863. 


GWYNNE’S CENTRIFUGAL PUMPS. 
(70 the Editor of The Engineer.) 


S1r,—You have published Mr. Gwynne’s invention ; and I trust you will 
in justice allow me to say that I can prove the following points to be old, 
either by previous use or previous patent, in the latter case making it an 
infringement if manufactured or used without first obtaining license to do 
so, or purthasing the improved articles from those eutitled to sell them :— 
bending the propelling blades forward on their receiving edges ; bending 
them backward on their delivering edges; vertical shaft and delivery in 
the axial line ; laying pumps under water; division, or checkblades ; and 
water lubrication. C. SCHIELE. 

Manchester, 4th March, 1863. 

(Mr. Schiele may be correct, but he shovld have given the instances of the prior 

use of the improvements patented by Mr. Gwynne.—Ev, E.) 





MEETINGS NEXT WEEK. 
InsTITUTION OP CiviL ENGINKERS.—Tuesday, March 10th. No Meeting. 
Society oF AkTs.—Wednesday, at 8 p.m., “ On an International Transit 
Route through Nicaragua,” by Commander Bedford Pim, R.N. 





Tue ENGIneer can be had, by order, from any newsagent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance/:— 


Half-yearly (including double number), lis. 9d. 
Yearly (including two double numbers), £1 11s. 6d 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 


TuE ENGINEER is registered for transmission abroad. 


Advertisenents caxnot Le guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in earch week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks ave charged the same rate for the space they sill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 


Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUR ENGINEER, 163, 
Strand, London, W. C. 
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METROPOLITAN RAILWAY COMMUNICATION. 


SOMETHING like thirty bills, for new railway lines, or for 
extensions or junctions of existing lines within the metro- 
polis, have been brought before Parliament. A large 


number of these are either for underground lines or oper. | 


cuttings, the latter being more objectionable, all things con- 
sidered, than the former. Some of these schemes have 
already received their guietus, and there are others which 
cannot survive an inquiry in committee. Yet the very 
appearance of these projects, and especially the success of 
the Metropolitan Railway, indicate how much we require 
improved means of communication within the metropolis : 
in short, how impatient we are of the reign of cabs and 
omnibuses. If, however, we are to go and come through 
underground London, we believe the Metropolitan line is 
= far from representing the cheapest, most comfortable, 
and best possible mode of communication. Instead of a 


great tunnel, from 25ft. to 30ft. wide, and traversed by 


heavy locomotives, which, if they do not absolutely emit 
smoke, must evolve immense quantities of poisonous car- 
bonic acid gas,—instead of all this why can we not have 
an enlarged and improved atmospheric railway, on the 

lan of that known fand now at work) as the Pneumatic 

ost? <A pair of 8ft. tubes, clearing, as they might, the 
sewers and the gas and water mains, might be put down 
for at most one-third of the cost of the raiiway 
tunnel. Within these tubes a light and _ well- 
made permanent way might be put down, so as 
to give sufficient elasticity under the wheels of the carriages. 
These would be made to nearly fill without absolutely 
touching the inner surface of the tube, and the air would 
then be partially exhausted from one end, say to the 
extent of 4 oz. per square inch, which would give an im- 
pelling force of 1,810 lb., which, indeed, would probably be 
far greater than would ever be required. Any speed desired 
could be thus obtained, even up to 100 miles an hour if 
that were found to be safe: there would be no smoke nor 
gas, no possibility of getting off the line or of collision 
between opposite trains, and, as in the tubes ofthe Pneu- 
matic Despatch, a plentiful supply of fresh air would be 
always passing through the carriages. It will doubtless 
be said that passengers would not be induced to trust 
themselves within such a tube, but whoever would commit 
himself to the underground railway, would, without much 
persuasion, risk a passage in the air-tube, where, really, 
there would not be a tithe of the danger. If there were 
any ground for fear, it would be, probably, that of the 
carriages wedging fast in the tube, and of the suffocation 
of the passengers. The risk of breaking down, and conse- 
quent detention in the tube, would be very much less than 
in the case of the railway ; and if a carriage, by any possi- 
bility, did not arrive at an exhausting station, the exhaust- 
ing apparatus would be kept going, drawing an abundance 
of fresh air through the carriages, and men would be sent 
into the tube from behind the train to release the pas- 
sengers, who would then have only to walk back to the 
nearest station, after which means would be very quickly 
provided for extricating the carriages. 

The whole exhausting apparatus, as in the case of the 
former atmospheric railway, would be fixed at the stations, 
and the cost would not amount to nearly as much as the 
present cost of locomotives necessary for an equal amount 
of traffic. The difficulties to be encountered in tunnelling 
London with 8ft. atmospheric tubes would be as nothing 
compared to those met in the execution of full-sized rail- 
way tunnels on the same routes, while the opposition of 
a om | owners, and the actual injury to property would 

found to amount to nothing as compared with what the 
Metropolitan Railway Company have encountered. We 
shall hope to see an early beginning of an extensive atmo- 
spheric railway system under the metropolis, 


DOUBLE SCREW STEAMSHIPS, 


Ir is gratifying to find a useful idea, long urged, at last 
acted upon in practice, and it is more gratifying to know 
that the result is even more successful than was promised 
by the author of the idea. It is nearly a dozen years since 
Mr. Richard Roberts patented the employment of two 
screws, each worked by independent engines, in the same 
ship. Exactly ten years ago, or in March, 1853, he pub- 
lished an illustrated quarto pamphlet, entitled “ Description 
of Certain Improvements in Vessels,” and this, dated from 
the Globe Works, Manchester, was circulated widely at the 
time. It contained, among other things, drawings of a 
“ first-class steam packet ship,” 400ft. long, and embracing 
many of the improvements which are only now beginning 
to receive due attention. Among these was the use of two 
non-fouling screws, at the stern, or, rather, under the 

uarters, the screws being abaft the rudders, of which 
there were two, one aft and the other nearly under the bow 
of the ship. Each screw was to be driven by an inde- 
ndent pair of engines, supplied each with steam from an 
independent series of boilers having distinct chimneys and 
steam pipes. Mr. Roberts, not long afterwards, read a 
aper upon his improvements before the British Association 
at their Hull Meeting, and he also brought his plans under 
the notice of the Admiralty. It was not until 1857 that Mr. 
Rennie, having occasion to construct some gunboats for 
India, adopted Mr. Roberts’ system of propulsion, as illus- 
trated in THE ENGINEER of May 7, 1858 (vol. v., p. 354). 
These boats were 70ft. long, 11ft. beam, and drew 2ft. 4in, 
only of water. The screws were driven by high-pressure 
engines (only a single engine to each screw, however), at 
from 300 to 350 revolutions per minute. ‘The arrangement 
appears to have been adopted, in this case, more for the 
| purpose of obtaining sufficient propelling surface for the 
| serews on the very shallow draught than with a view to 
| facility of manceuvring, although it was impossible that 
| the advantage in this respect could have been overlooked. 
Mr. Rennie also constructed gunboats on the same plan for 
| the Spanish Government. The Americans had also availed 
| themselves of the idea, and the steamers R. B. Forbes, 
| Pawnee, John Nelson, Naugatuck, and others have been 
| made with twin screws, worked in each case, we believe, 
by independent engines. The importance of two screws, 
at least for war purposes, depends entirely, we need hardly 
| say, upon the employment of independent engines for each. 
| 'I'wo screws, driven by the same engine, were indeed adopted, 
| to some extent, very long ago, but here the duplication of 
| the propelling apparatus afforded no advantage whatever in 
| respect of steering or mancuvring. Still more recently 
Mr. Roberts’ principle has been most successfully carried 
out by Messrs. Dudgeon, of Limehouse, the builders of the 
double-screw steamer Flora, of whose performances we 
some time ago gave full particulars. The extraordinary 
success of that vessel, where many eminent authorities had 
predicted complete failure, brought forward a number 
of claimants for the credit of the important novelty in her 
construction. We have not been able, however, on an 
investigation of these claims, to discover any ground what- 
ever in their favour, and we must still award the merit to 
Mr. Roberts, who, in conjunction with Commander Sy- 
monds, K.N., “p ars to have worked out the whole 
problem of double-screwed ships in the best possible 
manner, 











It is only within the last three or four years that im- 
proved war-ships have received any lurge share of atten- 
tion, and we are still in the midst of the most radical 
changes in their construction, It has already been found 
that ships of the Warrior class require from eight to twelve 
minutes, and from half a mile to three quarters of a mile 
of sea room, to complete the circle under full steam. If 
opposed to vessels having the power of mancuvring 
rapidly, none of our iron-plated ships, of whatever con- 
struction, could act as rams, for they could not be steered 
to strike a blow against a vessel capable of readily moving 
out of the way. Partly in order, also, to bring heavy guns 
to bear against an agile enemy, we are, to some extent, 
adopting the revolving cupola system, the merits of which 
are still very questionable. With double screws, however, 
a war steamer may take up any position, turn on her 
centre, or, in other words, almost or quite within her own 
length, and through the full circle, in less than four 
minutes, giving less than two minutes between each broad- 
side, if the guns can be loaded and fired fast enough. A’ 
ship with two screws may be steered either ahead or 
astern in the most perfect manner, the facility of going 
straight astern being often of the very utmost importance. 
Double screws being each of less diameter than single 
screws, can, therefore, be more deeply immersed, and be 
thus made more effective, while, also, they are more out of 
danger. In the event of any accidental failure of one 
screw, the ship can always be worked by the other. In 
the best arrangement of which the double-screw system 
admits, there is neither screw well nor stern post, and the 
rudders, for there should be two, would be completely out 
of the reach of shot. 

The second double-screwed steamer, the Kate, con- 
structed by Messrs. Dudgeon, was tried on the ‘Thames on 
Saturday. She is of iron, 165ft. long between perpendicu- 
lars, 22ft. Gin. in breadth, and 13ft. Gin. in depth of hold. 
Her estimated displacement is 500 tons, and on her trial 
she drew 7ft. 2in. aft, and Sft. din, forward. The area of 
midship section was 135 square feet. She has a flat floor, 
and no keel. Her engines, a pair to each screw, have 
26in. cylinders and 21lin. stroke, worked with 20 lb, steam ; 
and each engine drives a three-bladed screw, 7ft. Gin. in 
diameter, and of 14ft. Gin. pitch, the number of revolutions 
on Saturday being 124 per minute. ‘The speed of the 
vessel was not fully ascertained, owing to fog during the 
trial ; but it is believed to be nearly, if not quite, equal to 
that of the Flora, which was rather more than fourteen 
knots an hour, notwithstanding that the Kate has 100 tons 
more burden with the same engine power. ‘The principal 
interest attaching to the trials on Saturday was with res- 
pect to the steering and manceuvring capabilities of the 
vessels, and of these the following account from the Zimes 
may be taken as correct :— 

1, Both engines going ahead at full speed, three circles 
were first made to port, the mean time of the ship com- 
pleting each circle being 3 min. 46 sec., and the first half 
of the first circle being completed in 2 min, 40sec, The 
— of the circle was about three times the ship’s 

ength. 

- With the starboard engines going ahead, and the port 
— stopped, the rudder was put over hard to starboard, 
and one circle completed in 3 min. 57 sec., and the second 
in 4 min., the diameter of the circles being twice the ship’s 
length. 

3. With one engine going ahead and the other astern at 
full speed, the rudder was put over to starboard and two 
circles thus completed—one in 3 min. 44 sec., and the other 
in 3min. 55sec. In this experiment the ship revolved 
upon her own centre as the Flora did in November last ; 
and, if she had been a ship of war attacking an enemy’s 
ship or fort, could have discharged the guns on each broad- 
side as they came to bear in turn upon the object. While 
the ship was thus revolving a piece of wood thrown over- 
board remained alongside the ship until the conclusion of 
the experiment. 

4. With the rudder fixed amidships, the foregoing ex- 
periment, with the screws working opposite ways, was re- 
peated, the first circle being made in 7 min. and 10 sec., and 
the second in 6 min, 4Usec, The diameter of the circle 
was the same as the last, the ship revolving in a precisely 
similar manner. 

5. With the rudder over to port, and the screws still 
working opposite ways, the ship turned round in 4 min. 
17 sec. In all other respects this experiment was pre- 
cisely similar in its results to the last two. 

6. The rudder was now fixed amidships and both screws 
set going astern, the object being to ascertain whether the 
ship could be steered stern first on any given object 
by the action of the screws alone. ‘This was, perhaps, the 
most important experiment of the day, for, as it had 
already been proved that the Kate possessed every requisite 
power of steering in her two screws when going ahead, 
should she only be found to possess the same power when 
going astern , on could be no possible position which a 
double screw ship might not take up or extricate herself 
from at her pleasure. 

The result in this instance was quite as satisfactory as in 
the former experiments, and the ship was steered with the 
greatest ease and facility to the pilot’s order by merely 
increasing or diminishing the revolutions of the screws as 
required. 

THE ELASTIC LIMIT OF IRON, 

By “the strength of iron” nine men out of ten are 
likely to understand its ultimate strength. ‘There are a 
few, however, who consider that its strength, for practical 
purposes, is measured by the load which may be perma- 
nently and safely applied to it, for it is no more than self- 
deception to estimate the “ strength” of a bar of iron at, 
say 20 tons, when, perhaps, it would be notoriously im- 
prudent to place a permanent or a frequently-repeated load 
of 10 tons upon it. Indeed, no engineer is governed in the 
use of iron by its breaking strength alone, although this 
may be considered in estimating the limit of permanent 
perfect elasticity, for it is this, and this only, which deter- 
mines the safe load. ‘There is yet, we believe, a great want 
of information as to the elastic limit of iron, and we shall, 
sooner or later, awake to the danger of trusting, as we are 
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almost wholly trusting at present, to the scanty experi- 
mental knowledge which we now possess on this point. 
The breaking strength of the irons of commerce is made 
the subject of repeated experiments, and it is found to vary 
greatly with different qualities. It is common enough to 
hear that the strength of “ good iron” is about so much, 
but “ good iron” is a term made to cover large variations 
in quality. Suppose we had such a term as “ good gold,” 
and that it was applied in the same loose manner as “ good 
iron,”—thus that good gold might be generally reckoned to 
have such or such a degree of fineness. Instead of this 
indefinite form of expression we fortunately have that of 
“ 24-caret gold,” and the fineness is exactly in proportion 
to the number of carets up to absolute purity. If we, in pur- 
suance of a like system of precise comparison, once adopted 
the term “ 28-ton iron,” we should soon realise how mis- 
chieyous was our ordinary mode of dealing with the strength 
of that material, and we should seldom hear engineers, at 
least, specifying “ good iron.” We should constantly be 
met by the expressions “ 30-ton iron,” “ 17-ton iron,” 
“« 24-ton iron,” and so on through a wide actual range of 
strength, and we should soon have an adequate notion of 
the great variability of quality of our prime material. 

But when we had once brought ourselves to a full 
realisation of the great range in the breaking strength of 
iron, we should begin to perceive, more clearly than is 
generally the case now, that its real useful strength, as 
measured by its permanent limit of perfect elasticity, was 
even more variable still. It is not sufficient to say that 
“ good wrought iron” will generally bear 10 tons to the 
square inch without permanent set, or that it will suffer no 
injury until stretched beyond the ,,',,th part of its length, 
for whatever “ good iron” may withstand, marketable 
bars will bear from 5 to 15 tons without set, according to 
quality. For the elastic limit, as far as we can judge from 
our very scanty st xk of experimental knowledge of the 
matter, does not at all follow any fixed ratio to the breaking 
strength. It is here that a vast number of additional 
experiments are wanted, and, if carefully conducted, these 
would not, like those on breaking strains, injure—still less 
destroy—the bars tricd. We hope that Mr. Kirkaldy, 
whose important and suggestive work on the strength of 
iron and stecl has already gained such credit in the profes- 
sion, will address himself to this neglected branch of 
inquiry. Experiments should be made on bars of all lengths, 
whereas those tested by Mr. Kirkaldy hardly averaged 
Gin. And, while any number of such bars might be tested 
just up to the clastic limit, they would, for most purposes of 
machinery, still be practically as perfect as ever, The 
apparatus for testing need not, of course, have nearly the 
strength required tor breaking tests, and altogether the 
elastic test would be attended with much less expense than 
that up to fracture. At the same time we must remark 
that the relation between the elastic limit and ultimate 
strength is a matter of much importance, and the measure 
of the breaking strength would still be desirable. 

Furthermore, alter the clastic strength of nearly all, if 
not all, the irons in the market had been properly tabu- 
lated, we should still take care not to work up to its full 
amount, nor, indeed, to anything like it. Not only must 
there be ample allowance, although not admitting of exact 
culculation, for impact, vibration, &c., but it can hardly be 
fairly considered that the elastic limit, as ascertained by a 
temporary strain, can be calculated upon for twenty, fifty, 
or a hundred years’ continuance of that strain. It is, we 
think, a too common opinion among engineers that if a bar 
of iron will bear, without set, a strain of say 10 tons for five 
minutes, it will bear it for ever. It is true that we have 
but few actual experiments on this point, but those by the 
late M. Vicat, and quoted by Mr. Colburn in his paper on 
the sate working strength of iron (read on Monday evening 
before the Society of Engineers, and given on another page), 
go to show most clearly that even moderate strains, un- 
doubtediy within the limit of perfect elasticity as measured 
by a temporary load, will, even in a few months, produce a 
measurable permanent set. The single series of experi- 
ments to which we have referred serve to show how much 
we stand in need of additional information upon this point, 
and, therefore, how necessary it is that proper experiments 
be undertaken, In the variable breaking strength of iron, 
in the much more variable measure of its elastic strength 
under temporary strains, and in the insufficiently known 
effects of either long-continued or often-repeated strains, 
we certainly have ample ground for examining anew the 
whole subject of the capabilities of iron, and we cannot 
wonder, therefore, at the inconclusive nature of Mr. Col- 
burn’s paper. 
sufficient length of time in bridges, and in other situations 
where very close calculation of strain is necessary, to know 





We have not yet employed iron for a | 


fully whether we have really allowed a sufficient margin of | 


strength. For wrought iron 7 tons’ and even § tons’ strain 
on the square inch was once generally allowed. By suc- 
cessive diminutions, however, to 64 tons, 6 tons, and so on, 
we have at last arrived at a generally recognised siandard 
of 5 tons per square inch under the maximum loed, and 
the Board of Trade impose this limit with much if not 
absolute strictness in the case of railway bridges. The 
French engineers, we believe, have adopted a working 
strain of 6 kilogrammes per square millemetre, equal to 
3°8 tons only per square inch, Arbitrary limits to these, 
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| authorised. A bill was also deposited to empower the Great Nor- | 
thern Company to work the Norwich and Spalding line, and to sub- | 
The extension of the Norwich | 


or any other amounts of strain, are not, of course, equally | 


applicable to 16-ton and 27-ton iron, for we cannot express 
ourselves fully by saying “ poor iron” and “ good iron.” 
Strains of 6 tons, and even 7 tons, may still be safe in some 
cases, while 5 tons may be too high in others. 


THE RAILWAYS. 

We detailed the struggles of several of the large companies last 
week, but one or two undertaki: yet call for notice. At the 
London and North Western meeting, Mr. Gartside made the striking 
remark that there was no greater curse to the railway interest than 
the House of Commons. If the committee-rooms of the House of 
Commons were closed for the next five years railway property 
would increase in value 25 per cent. How strange, and yet how 
true. The speech of the chairman (Mr. R. Moon) indicated very 
considerable talent. The hon. gentleman said the accounts showed 
That amount mus 





an increase in the traflic returns of £215,000. 


be diminished by about £28,000 for the working of the stations, 
which the company had taken into theirown hands. Of the £187,000 
remaining £74,100 was due to the receipts on lines which had 
been opened since 1861, namely, the Bedford and Cambridge, 
and the Shrewsbury and Hereford. The real increase, therefore, 
on the old lines was between £112,000 and £115,000. In fact, they 
had earned 2d. a mile per train more than they earned in 1861. This 
might be attributed to a great extent to the International Exhibi- 
tion; but, on the other hand, their losses in Lancashire had been 
to an enormous extent. In cotton alone the reduction in traflic 
was equal to 65,000 tons, and in timber nearly 10,000. Many of 
their engagements in the manufacturing districts were much worse 
than they were, solely owing to the loss of the traffic in Lancashire. 
They were travelling now at a speed which could not be maintained 
without an enormous expense; at the same time they were bound 
to do whatever their neighbours did. In the locomotive department, 
although they were running over 166 extra miles, the expenses were 
reduced by £5,000; the value of the plant and stock had been kept 
up; the expense of the permanent way had been reduced by £11,000, 
aud it would have been more reduced if they had not had to re-lay 
some long lengths of line with heavier rails. The positive reduc- 
tion in the expenditure on the permanent way had been £11,000, 
but it must be remembered that the working of all the new lines 
must be added to that, for they had earned £74,000 for which there 
was no corresponding expenditure. He believed, therefore, that the 
directors had redeemed the promise which they gave in August, 
1861, and had increased the traffic while they had diminished the 
expenses. There was a considerable reduction in the compensa- 
tion for accidents. ‘The directors had concurred with other parties 
in attempting to have Lord Campbell’s unjust bill amended, and he 
hoped that the individual influence of the shareholders would be 
given to aid the directors in this matter. The result of all their 
saving was, as he had said, a gross sum of £112,500. Deducting 
the £5,000, of which Goverument mulcted them for passenger duty, 
there remained about £107,000, of which £96,600 would be distri- 
buted as dividend, and the remainder, about £12,000, would be added 
to the reserve fund. He challenged any other company to show a simi- 
lar result. There was nothing but the fluctuations of trade to interfere 
with their position, The new capital would be brought in as quietly 
as possible, and would, of course, redeem itself, The parliamentary 
and extraordinary law business had absorbed £25,000. The law 
expenses for the previous half-year were put down at £15,000, 
making a total of £40,000 for the year, against £45,000 iv 1861. In 
addition to that they had reduced the old arrears by £15,000. The 
proprietors were aware that, under the new arrangement, they were 
paying their law expenses as they went on. He would be much 
disappointed if a saving was not effected in law expenses of £40,000 
a-year. Some gentlemen said “ Don’t go to law or to Parliament at 
all,” but what were the directors to do ? There were 180 bills before 
the House of Commons this session which affected their interests, 
and some of them sought most impudent powers. They, therefore, 
could not keep out of Parliament until some change was made in the 
parliamentary system. An immense body of peop!e were interested 
in keeping up the parliamentary expenses. It was with pleasure 
that the directors perceived that the Government intended to 
inquire into this subject, aud he hoped that committees would be 
empowered to give costs, as he thought that was the only mode of 
avoiding such annoying attacks as some companies were constantly 
subjected to. Millions had been and were being wasted in the 
making of duplicate and unnecessary lines, the consequence of 
which was that the trade of the country had to bear a dividend on 
two capitals instead of one. Another result was, that the two 
companies agreed together, and so the passenger fares were nearly 
all ata maximum, If a proper principle in this matter had been 
established long ago, the trade of the country would have got great 
advantage in reduced fares. No proprietors were willing to make 
railways now; new schemes were originated by contractors and 
engineers, who lived on the fears of companies. Jie hoped there 
would be an end of such work; and he thought there were 
symptoms that Varliament would hereafter do the railway interest 
more justice, 

At the meeting of the Great Northern proprietors the chairman 
(Mr. i. Denison) stated that the excess of revenue was £59,863, and 
the excess of dividend was £17,869. ‘The maintenance of the 
permanent way had cost £9,239 more than in the previous corre- 
sponding half-year. The locomotive department showed an excess 
of £13,847, and, of course, in carrying 250,000 additional passengers 
there must, of necessity, have been extra expense. Instructions had 
been given to the engineer to put the stock in the most eflicient con- 
dition, which had been done. The train mileage run had been 
3,362,728, against 3,200,619, or an excess of 162,109 miles. That cost 
money, and the excess on account of it was £7,248 18s. 9d. The board 
had distributed £4,000 as a gratuity among the porters and other ser- 
vants of the company on account of the extra work done. The supe- 
rior oflicers had declined to take any share in this gratuity. As the 
balance available on capital account was now exhausted, it was pro- 
posed to raise a further sum of £500,000 with the usual borrowing 
powers. The Great Eastern Company had deposited a bill to 
authorise the construction of a line from March, on the Great 
Eastern system, to Spalding, on the Great Northern loop line, and 

















to obtain running powers over the Great Northern line from Spald- | 


ing to Askerne, a distance of 82} miles. ‘Ihe directors were bound 
to protect their property, but if arrangements could be made they 
would be very glad to do so with a view of avoiding any unneces- 
sary expendiiure. The directors had thought it necessary in the in- 
terests of the proprietors to present to Parliament three bills for 
new lines, which they would be too happy to abandon, if 
mutually beneficial arrangements could be made with other 
companies, They were for the railway from the loop line at 
Spalding to the Great LHastern Railway at March, in the 
Isle of Ely, the proposed line being nineteen miles in length, 
and the cost of construction was estimated at £225,000. The second 
bill was for a railway for Cottam (a station on the Manchester, 
Sheffield, and Lincolnshire Railway, near the Sykes junction with 
the loop line), to the main line at Askerne: the line 25 miles in 
length, and the cost of construction was estimated at £332,000. 
The third was for a railway from Nottingham to Coduor Park, in 
the Derbyshire coal field. The line is 13} miles in length, and the 
estimated cost of construction is £350,000, ‘The directors were also 
prosecuting a bill in Parliament to enable them to become joint pro- 
prietors with the Manchester, Sheffield, and Lincolnshire Company 
of the Stockport and Woodley, Stockport and Timperley, Cheshire, 
Midland, and West Cheshire Railways. The subscription proposed 
to be made to these companies by the Great Northern Company 
amounted in the aggregate to £220,000 in addition to £115,000 already 








seribe £22,000 to that undertaking. 
and Spalding line to Wisbeach wouid be included in this arrangement. 
With respect to the Midland Company, a bill had been deposited by 
them for a line from bedford to London, with a new passenger 
terminus closely adjoining that of the Great Northern Com- 
pany at King’s Cross. ‘he Midland Company have now full 


and unrestricted running powers over the Great Northern line from | 


Hitchin to London, with the use of the passenger station at King’s 
Cross, and access to their own goods station, under an agreement 
between the two companies, terminable by a notice of sevea years 
from either party. ‘The directors were willing to secure to the 


Midland Company these powers in perpetuity, and proposals for | 


that object were submitted to, but declined by, the directors of the 
Midland Company. 
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To the proprietors of the Lancashire and Yorkshire Mr. I. W. | 


Wickham, M.P., spoke hopefully, referring to the improvement now 
once again noticed in the traffic returns. 
half year were less than those in the corresponding half of 1861 by 
£78,000, and that amounted to about 8 per cent. on the whole ; but 
he was glad to say that they had also been able to make a saving in 
the working expenses during the same period equal to 7} per cent. 
He regretted that there had not been time before the report was 
printed to make outa list of the sums the directors would have to 


The receipts of the last | 


ask for to expend on works and stations during the half year’ 
The gross amount would be £100,000, and for this he would have 
to ask in a separate vote before the meeting closed. He was glad at 
the same time to state that they had not during the past half 
year exceeded the amount they had taken powers to expend 
at the last meeting. The amount then asked for was £50,00J, 
and they had expended £44,685. There was an accusation 
made at the last meeting to the effect that the directors were 
fond of parliamentary proceedings, and preferred spending their 
time in London to attending to the ordinary proceedings of the 
company. He assured the proprietors for himself that there was 
no ground for such a feeling, and he believed he could say as muc!: 
for his colleagues ; but the fact was that the interests of the com- 
pany demanded their attendance to protect them against the aggres- 
sious of other companies. The policy of this company was one of 
peace, but that was not always the policy of other companies, and 
but for the vigilance of the directors and their officers in these 
matters their interests would suffer very severely. He proceeded 
to illustrate this statement by reference to the various schemes 
now in progress by other companies in Yorkshire and in Lan- 
cashire, and said the directors had lodged plans for the Doncaster, 
Goole, and Hull branch, but that it was only in protection of their 
own interests, and, he was happy to say, by a negotiation with the 
North Eastern Company, they would probably get all they wanted 
without prosecuting the scheme in Parliament. 

Itis edifying to ebserve how each chairman disavows that his 
particular company has a hankering after parliamentary litigation, 
new schemes, &c., and yet how each concern continues to flounder 
on, in the same slough of despond at Westminster. Well may Mr. 
Gartside say that there is no greater curse to the English railway 
interest than the Mouse of Commons. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
COLLIERY LOCOMOTIVES. 

Sin,—Referring to Mr. V. Pendred’s letter in last week’s ENGINEER, 
there have long been convincing proofs that a great deal might be 
done on colliery small tramways, by small tank locomotives, at a 
much cheaper rate than by horses. 

Ten years ago I .adea small locomotive with a pair of 5}in. 
cylinders, 12in. stroke, geared two to one, on four wheeis, 2ft. Gin. 
in diameter; total weight of engine, when in working order, under 
five tons. This engine, for four years, did more work than niue 
horses used to do, at a total cost of under £5 per week. 

This engine worked for the Marley Iill Coal and Coking Com- 
pany, at Grimsby. 

Again, two years ago I made a small locomotive to work on a 
railway 2ft. gauge, one mile long, with an incline of 1 in 37 for 225 
yards; the remainder of the line rising 1 in 50 to 1 in 70, and with 
severalcurves of 27ft. radius. This small engine has frequently taken 
twenty-two empty wagons, weighing 12 ewt. each, up this heavy 
incline. The dimensions of the engine are—cylinder, 5}in., and 12in. 
stroke ; wheels, 2ft. diameter (the engines making two revolutions for 
driving wheels on); 3ft. 6in. centres; working pressure, 60 1b. ; total 
weight of engine when at work, 3 tons 12 ewt. For a considerable 
distance this engine works through a tunnel only 6ft. Gin. high ; 
the rails are 30 1b. per yard. This engine is on a small railway at 
Wigan. 

There is a small locomotive working at Crewe Works, which I 
believe is under 2it. gauge, and working round curves very much 
quicker than those named, 

Ashton-under-Lyne, March 3rd, 1865. 











Tsaac W. Bourton. 





Siz,—Your correspondent, Mr. V. Pendred, is wrong in supposing 
that the locomotive which he describes in your impression of the 
27th February is the smalles one at present working. Since May, 
last year, a small locomotive, “ Tiny,” has been daily at work in 
the Crewe locomotive works of the London and North-Western 
Tiailway. 

This engine was designed by Mr. Ramsbottom, the locomotive 
superintendent of the line, for the purpose of conveying stores and 
materials of all kinds from one part of the works to another, together 
with the various parts of the engines being built or under repair. 
The line on which this engine works is now nearly a quarter of a 
mile in extent, and is laid down to a gauge of Ift. Gin. In its 
course the engine traverses two reverse curves, of 15ft. radius each, 
and forms, to use your correspondent’s expression, “a complete 8,” 
in a space of twenty yards. No difficulty is found in going round 
these curves, even with a load of 12 to 15 tons; or in taking 7ft. Gin. 
wheel forgings or tyres on edge, by means of trucks specially 
adapted for the purpose. The following dimensions of this engine 
may be of interest to your readers, and should there be any smaller 
locomotives working, I should be glad to hear of them. 

It is of the inside cylinder class, and has the four wheels coupled. 
Length, over all, 7ft. 7in.; breadth, 2ft. Gin. ; cylinders, 4}in. 
diameter, and Gin. stroke ; wheels, ft. 3in. diameter ; wheel base, sit. ; 
diameter of boiler, outside, 2ft.; length of boiler, inside, 4ft. Gin. ; 
diameter of flue, inside, lft. 5jin.; length of flue, inside, 2ft. 5}in. ; 
tubes, uumber, 37; external diameter, lfin. ; and length, 2ft. 
Heating surface, tubes, external, 34 square feet, fire-box, 74 synare 
feet. ‘T'otal, 41} square feet. 

The boiler is supplied by a No. 2 Giffard’s Injector, and carries a 
saddle tank capable of holding 28 gallons, The total weight, in 
working order, is 24 tons. 

The line is in most cases parallel to the ordinary rails in the 
works, and the engine is used to fly-shunt the large wagons in all 
cases Where it can be brought to bear. 

1 enclose my card, and beg to subscribe myself 

Crewe, 4th March, 1863, 
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Tiny. 


BROWN’s FEED-WATER HEATER. 
Sir,—I see from last week's Exciveer that Mr. A. B. Brown, of 
Stockport, has taken out a patent for heating feed-water by a water 
space round the smoke-box. I have a portable engine, which has 
been made a great many years, with a water space round the smoke- 
box, exactly as shown in his sketeh, for heating the feed water, 
and L have seen a great many portable engine boilers with w ; 
space smoke-box doors. Messrs. Tuxford and Sous, of Boston, used 
tu make theirs so, 
I suppose this will be another invalid patent. 
Isaac W. 








Bouton. 
Ashton-under-Lyne, 3rd March, 1863. 





Foren ann Conoxrat Jorrmnas.—A project has been conceived 
for a line of railway in China,—between ‘lien-tsin and Pekin.—The 
vessels of the new Madras and Colombo Steamship Company are to 
ply between Colombo and Madras, touching on all important interme- 
diate ports. The extension of the Great Southern of India Railway 
to the Madras line will, with the vessels of this new steamship com- 
pany, open a communication between Ceylon and the west coast ol 
India, which will be available at of the year. 
The exports from Senegal in 1862 show an increase over 
the previous year of two million kilogrammes of ground- 
nuts, and 260,000 quintals of salt. Owing to the low price of gum 
the Europe an markets the exports of dimivished 
1,044,564 kilos. in 1862. The works for the port at Dakar are 
making rapid progress. There is good reason to hope that the port 
will be completed during the year, so that the steamers of the 
Messageries-impériales may commence running to Daker in 
January next. The French steam corvette Brandon, and the 
English steamer Hawthorn, are now engaged in recovering the 
electric cable sunk between Port Mahon and Algiers. Lighters 
acecmpany those vessels, to receive on board the cable as it is 
brought up. 
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. ments, and in which jets of gas are employed as the illuminating agent.*’ " Improve ements in the mode of uniting talli faces.” — es - 
oi . s, ig metallic surfaces. com 
THE PATENT JOURNAL. — Petitions recorded 18th February, 1863. munication from William Brainerd Barnard, New Haven, Connecticut, i 
* rr ee — - U.S,—Petition recorded 4th February, 1863. 
Condensed from the Journal of the Commissioners of Paten P r 333. WititaM Rosins, Dame-street, Islington, London, “ Improvements 
atents on which the Stamp Duty of £50 has been Paid in the construction of fire-lighters or faggots."—Petition recorded 6th 
Grants of Provisional Protection for Six Months. | 504, RIcHARD ARCHIBALD BRooMAN, Fleet-street, London.—A communiea- February, 1863. 
ins iam oe ‘ “A tion.— Dated 24th February, 1860. vs ‘ } 
3129, W ILLIAM Epwarp Gener, We i ap Strand, London, “ Av | 519 Chartes WILLIAM SiemEss, Great George-street, Westminster.—Dated And notice is hereby further given, that all persons having an interest in } 
improved » fastening for gloves.”—A communication from Jean 25th February, 1860. opposing any one of such applications are at liberty to leave particulars in } 
Loni Men Jean I ischer, Passage des Petites FE uries, Paris.—Peti- | 595 Jray Joseru BARANowskt, Chalcot-terrace, London.—Dated 24th | Writing of their objections to such application, at the said Office of the | 
on FECOr ’ aa a February, 1860. Commissioners, within twenty-one days next after the date of the Gazette | 
98. ter-square, Rathmines, Dublin, * Im- Evovard Isaac Asser, Amsterdam, Netherlands.—Dated 28th Feb- | (#nd of the Journal) in which this notice is issued, ' 
prove propellers, and a submarine propelier, ruary, 1860 I 
Iso and forcing of water or other fluids."— | 5:5 pip — _— ; - - 
4 507. Perer Hvusert Desviexgs, Lewisham ent.—Dated 2 eb i 
Pet ‘ ag tte Desvioxrs, Lewisham, Kent.—Dated 27th February, List of Specifications published during the Weck eading | 
¢ N > “ i ur ir ‘ ~ 

223. ANDREW N.B., “Improvements in certain | so.” onent Laxix, Ardwick, and Joux Wain, Manchester.—Dated 30th 28th February, 1863. 

parts of staple nd other similar fastenings.” —Peti- March, 1860 ° . 2070 4d.; 2073, 4d.: 

a, ex : ¥ ° ag : , +3 : 2. 4 8 why 
t ecorded > “a me Cental Groncs Weir, Glasgow, Lanarkshire, N.B.—Dated 28th February, ‘ 44,5 2 2079, 10d. Saas, 
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eshire, “Improvements in “ls 


: e 60. 
sans of using the same in husbandry.’ 578 


Henry B 






SEMER, Queen-street-place, New Cannon-street, London.— | ¢ 5 4 3 2089, 






















WiLtiam Epwarp 3k, Wellington-street, Strand, London, “Im- |‘) ” | 

i salt ne es mnmunication from Eaiaond Pati Gilet, Bi hh tg Bavaria.—Dated 8rd March, 1860. ; 2100, 44.3 210!, 10 - : 

. ste analy Hains, Yorkie, wfoprovements in| 23" owns" wate, pleat Ree Pec Lassen Dare oa | Set ifort wii 7 | 

-— ws = wit 4 Y aa , } February 1850, 3 9 sd; il, 

syste hare Cont a, ear hg, aon, gt Mua Chanmaoe Ramana, Tvrpoat atts ar 000, | Iti ig ay aw” | | 

ei cpanpaesit ct “ ARKE, Staines, Middlesex, ‘* Improvements in knife- ois. "3, Davin Cc now, ark Ds nd Hunsent nae Manchester.— Dated *,* Secifications will be forwarded — post on receipt of the amount | 

ger enctm deee of fire p+ London, * Improvements in | Hk. Cuuastias SCHIELE, Lower Bebbington, Cheshire.—Dated 3rd March, pod An = wins Oe Santek tr Vakoiie Ges eames ok shies a te 
re m. ‘nk ols srassfoundry, Staffordshire, 629. Tum AS Veal, Willenhall, Staffordshire.—Dated Sth March, 1860. — A, Sigh Sethame, to Ss. Sonnet Weakiced, Grom seat Sutewt 
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MERON, B. yw-in-Furness, Lancashire, ‘* Improvements in 













re of iron and alloys of 598. Joun Reaping, | irmingham, - Dated Ist M 18 The following descriptions are made Jrom Abstracts prepared expressly for 
LISON ol 1 shire, “Certain im- fexry Davis Povucmy, Salford, Lancashire. ~Dated Gth Mareh, Tuk Enginara, at ihe efice of her Majesty's Commissioners of Patents, 








Havering, near Romford, and Davip Creio, B 
1856 Ciass 1.—PRIME MOVERS, } 


smubridgeshire.—Dated 3rd March, 
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Essex.—Dated 28th February 
MAYNARD, Whittlesford, 


ovements in 














in the ap- 598. Re 
on ships | _ 1S06 ; a 
St. Penpinanp Kasriowsky, Bielefel 


-lane, London, “Ir rovements 
ation of woodwork generally and 
re sett aes paint or other 





Inc luding Fixed Steam a oti ver Engines. Horse, Wind, end Water 


, Boilers, Fitting: 






$48. WILLIAM Clark, 
pli 1 
for their b tter presery 















Dated Ist March, 1856. 



























coati: nd for disinfec s s, hospitals, and ott laces."—A vom 650, Lienky Brssi MER, Queen-street w Cannon-street, London.— | 0 E. Hump , De brace “ Sreain engines.” — Dated Sth August, 1802, 
munication from Henri de Lapp yulevart St. Martin, Paris. Dated 15th March, 1856, | ‘This invention has for its object improvements in steam engines, avd 
350. JAMES Mint ae Glasgow, T Lanark- relates to that description of steam engines in which two cylinders small 
d ppers, or lids of one into which the steam first enters, and a large ove in which it ubse- 
Notices to Proceed, | quently allowed to expand—are employed, and in which the pistous of the 
stershire, ** Improvements in | cylinders are connected together by « piston rod passing thireugh the cov | 


<s, spiles and vent or other 
¢ the knives or cutters em- 
applicable to the manufacture 


y partition which separates the small fiom the larze cylinder. 4 
s consist in applying a trunk to the large piston, and a 
rod, as in ordinary trank engines, to transmit the power frou 








Newton, Chancery-lane, London, “Imj yrovements ; 
ating apparatus applicable to the manufacture of sugar.”’"—A 
ication from Théodore Champierre de Villeneuve, Rue St. Sé 
tition recorded 11th October, 1862. 
























ul articles."— Petitions recorded KMAN EMERY, Sloane-street. I ion, “ Improvements in | the two pistons to a crank o1 aft or axis, 
‘ ead : velling m in actu: 9 icati anime) wp 0 »- | 2240. J. GoopreLtow, Blackburn Steam or watir engines.”"—Dated 1th 
.mix Dopsox and Et tp Pantow, Bolton, Lancashire,“ Improve- _ . ing n v ae —— the application of anima! power. F ee te ’ ’ I 
i eal Cicer hese . i ’ lorie ition recorded Wth Vc er, 1862. shun b 
in carding engines. wmuuication from Jolin Lecs Wrigley, | 9g2)° samcven Wiitnam and Tuomas Wricut, Calder Vale Tronworks This invention relates to improved modes of regu y the supply of 
‘ “Got oa ing W . _— = Wakefield, Yorkshire, “ Improvements in the manufac:ure of iron and | Steam or fluid to the cylinder, and cutting it off at any portion of the stroke, 
< rOUC i, Worksop, ttin ‘Improvements in regu- oe A =e mneieis sed * ‘ = Instead of a stationary lap at each side of the vaive, the inventor employ 
ssion of air into the furnaces of ste ” steel, and in the apparatus employed for that pur;.ose istead 0 u . ‘ nploys 





m boilers. 
1AM Brown Roorr, Wi low-w Kentish Tewn, St. Paneras, 
x, “*An impr ved respirator. "Pel itions recorded 9th February, 

| 
“Improvements | 
arkers at rifle 





283: movable lap Ws connected tus ether, but capable of being adjusted to any re. 
and in « and pipe mouth-piece quired distane art, according to the power the engine is required to 
2838. GeORGE HASELTINE, Fleet-street, London, “ Improvements in the exert. The ¢ wresaid laps are moved to wd fro, so as to form an aperture 
mode of, aud 1 machines for, manufac turing nails, brads, and other similar , to the port, and cut off at any portion of the stroke, either hy the movemeut 
artic —A communication from William Avery Sweet and John Edson | of the slide itself or by means of ascrew cum or other contrivanee. He also 
Sweet, Syracuse, New York, s. employs movable laps to sarface valves in geveral, so that by moving the 
2840, Cooper Taxss, Blackfriars-road, Surr y, and Francois Cyritie Bet- | laps less power is required to work the valve, —Not procecded with, 
New-street, Covent-garden, London, ** Improvements in hats, 251, W. MacNaB ~—Dated 12th August, 1862. 


CHARLES CLARK, City-road, London, * Improvements in cigar-tabes 








n House, Gr 


















UR WiezeLt, Strand, Topsham, Devon-hire, “ Improvements 


: 4 rreenock, * 8 aitiee 
hod to be used in the manufacture of Greenock, “ Steam boiler 


















































i} ind other lights.” i te vies and other coverings for the head."—Petitions recorded 21st Phis invention relates, Fir to internally Mued cylindrical boilers for 
Nott m, “Ty vements in the me Pe Cel : SO ; : d - | steam of moderate pressure, and partly to boi le rs for high pressure, the | 
108 and other febries."— Petitions vevordi 2s4l GbhOoRGE CLARK, raven-street, Strand, London, “Improvements in | heating surface of Which consists principally of tubes with the water inside 
the con-truction, protectin, and armament of ships, vessels, and floating | them. Inthe improved cylindrical buiier there may be one or two large 
Charleville, France, “ An improved hot batt rig , some of which improvements are applicable to lund batteries | furnace tubes the teek ends of which open inte a combusti nh chamber 
’ ’ A | and forts.”—Petition recorded 22nd October, 1862. . | communicating with a number of small tubes ty which tho gases return 
venues, Chancery-lane, London, “ Improvement 2 Wi LIAM SUTTON GAMPLE, Frederick-street, Caledonian-road, Ising | to asmoke box at the front. The front mouth or mouths are made te 
* wood, stone, iron, or other materials."—A com- ton, London, * An itt proved salinometer, ; sid project forward from the main body of the boiler as far as the front of the 
Julien Che nal, M Gn Ain, France “i EbW ARD Hamek CarnutTt and GrorGr ALFRED Coven, Bradford, | smoke box, being swurounded by a kind of annular water space. The gases 
verpool, “ Improvements in valve taps.” . Yorkshire, " im rovements in power hammers | return fromthe »moke box to the back by two or more comparatively large 
BRooMmAN, Flect-street, London, improvement 2862, RICHARD ARCHIBALD BRroomAN, Fleet-street, London, ‘Improvements | flue tubes traversing the steam space of the boiler, Iwo or more such 
tu"—A © piestion Grom dean Jacoues m tanni y."—A communic ition from Joseph Mouren, Mar cilles, France. | boilers may be conveniently arranged side by side, or one, two, or more 
ree, Pari titions recorded Lith F Ih clitions recorded w3vrd October, 1862, : . |} pairs may be arr anved back to back, and communicating with a ~inele central 
’ 2805 Le _GRoex, Victoria so: pworks, Woodhouse Junction, near | punnel, but havingseparace combustion chambers, into whic h provision may 
3-0, EMANUEL Keup, James NFEDIIA and OrnaNpo Rouwsonx, Ashton Shetti td, shire, ** Im; rove: ents in the manufacture of seap, and | be made for intreducing air. To give sufficient steam space a cylindrical 
i I e, Lat shire, “* Certain improvements in self-actiny mules for in machinery for that purpose,” — Petition recorded 24th October, 18 | steam receiver may belaidalong the top cavity between the twob iers of cach 
‘ ” ! ad 2371. Groner Luke and WILLIAM Luk, Mott-street, Birmingham, An | pair, and an acditional flue iabe may be passed through each receiver. The 





i ‘ Morvox, Arbroath, Forfarshire, N.B., “Improvements in improved stirrup.” | improved apparatus for feeding boilers and jor effecting circulation therein 
: , SEG, SNE, I 2373 WILLIAM OwkN, Rotherham, Yorkshire, ‘ Improvements in stoves.”— | consists, according to one modification, of a steam cylinder r directly con- 









Petitions yeeorded 25th October, 1862 nected to the piston or bucket gf the pumps, the parts being proportioned 

L885, JonN ne nid Y Jounson, Lincoln’s-inn-fields, London, “Improvements | so as not to work at an excessive speed. The motion of the piston is 

| “ heating glass furnaces.”"—A communication from Joseph Venini, | reversed by means of a tumbler movement acting on the valves and 
e-stre ’ “ improved | aris. reversing them suddenly as each end of the stroke is reached,—Not pro- 

ute-street, Linden, “An improved | 9.5" tiesny CiraRLes Reneé Joubert, Maddox-street, London, ** An im- | ¢ ceded with. ° 

I proved method g and fixing at any height desired music stools » a 

chairs, or seats, 


| 
Frepexic Lepovicus Hrexnt Wittiam Buxeer, Gloucester-place, | Crass 2.—TRANSPORT. 
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-lane, Lond lon, “‘ Improvements in the bear- | 
> uxles,” —A communication from Nicolas 








ket books, bags, reticules, and 





Works, Leeds, and Joun Spink, Oxford- 
lhuprovenments machinery for teuoning, 
,» and otherwise cutting wood.”—Vetitions recorded 12th | 





rixton-road, Surrey, “‘ Improvements in self-acting apparatus for dis- , 
charging the water resulting from the condensation of 1s mer unmu- | Zveluding Railweys and Plant, Road- making, Steam Vessels, Ma- 


-buildi Chancery-lane nication from Bernhard Andreae, Magdeburg, Prussia. ; ¢ hinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
“ , te 7) a > . 
pe ns employed for separating | . JouN James Riper, Thoma “street , dt. John" s, Southwark, Surrey, | ge. 
means dd for s¢ ating e z . A : 4 
ae | Imp vements in treating certain farinaceous sub-iances appheable 





ck, Southa 


processes « 













































or ¢ Pmetals from lead.”—A communication from to infante’ or invalid i 0 es oa i . a: ~ A. PrizetiRy, HudJerafeld, “ Apparatus applica’ te to locomotive rail- 
it Claees a. » tntan ‘or invalids’ food, and in ap; aratus to be employ a here n : ry engines and carriages for distributing seud upon the rvails.”"—Dated 
} Win Wellinet Strand, London, “Tm | 2592. Paun Eine Pxiacer, Paris cité Gaillard, ** An improved process of | 5th Avaust, 1863 . 
al ’ ! r =trand, onde - ” ’ } 5th August, id. 
proved table app for pron ng the conifort of person 8 Ne sea | p Manel “| it f The object of this invention is that coarse, wet, stony, or clayey sand may 
tion from Hyaciute Clare, Rue du Faubourg Martin, | REK, Manchester, apeCenees in apparatus for eva- | ho used (hut coarse Wet sand in preference), and detivered on vo the rails 
, and saline solutions.” —Petitions recorded 27th Otober, | with eert iinty in a continveus and uniform layer when required, The 
weastle-on-Tyne, Northumberland, * Im- | mm - invention consists in the use of agitators and screws or equivalent mechanisin, 
: 2900, EDMUND TATHAM and Amos TatTuam, Ikeston, Derbyshire, “An it i- : , . ssh vf oes > 
; lic | provement in warp machines for the mauufacture of looped fabries Which are placed ina box o7 hopper md, Which a itators ave 
, London, “ Improvements in hydraulic | Petit worded 2xth Or 1862. crews receive continuous motion when required from the axle of the wheel 
| 9999 Pre nna “$e a tome “A hd , hire, “I . othe periphery of the wheel of the engine or carriage to Which the apparatus 
} ] } | aJee. (KDERICK LUKE > ale a “ashire, ** wr ts ¢ ‘ 
uM G Golden-square, London, “ Improve- fe DERICK LUKE STOTT, Mochdaic, Lancashire, tiaeiie? a 7 is a, plied, so that the sand is uniformly delivered when required from the » 
lie. » to mechanis arat y War’ ya yr threads,""— a Di , 
i tor producing phenie or carbolic plicable to Mechanism or apparatus for warping yarns or threat box or hopper, and is conducted down a pipe to the front of the wheels to 








tion recorded Wth October, i86 
2950. GkoRGE Piecort, Birmingham, “ New or improved machinery for ‘ , a 
, are | 4 y f ety “nue i & 4 
punching » Shearing, and rivetting sheets or plates of iron and other metals | 2214. R. A. OOMAN, Fleet-stiv London, * fi provement in ships and 
and alloys ” vessels tr order to prevent Ujui ’ from collisims.”"—A communication, 





riland.— which adhesion is to be given. 





jues Miiller, Bale, 8\ 








{ Wehruary, ISG 
BayLis and Tuomas Henry Hopwoop, Hulme, near Mar 














chester, ** improves its i om r forceps for grasping artic] t y . 
a ss al the aba ments in tongs or forceps for grasping articles out of Patt Girrarp, Boulevart des Batignoles, Paris, ** Improvements _ Dated Tth August, 1862. : A 
405. JAMES Lew ch-stroet, Strand. Loudon. “ Improvements in driving in air guns and other air-arms.”—Petitions recorded 30th October, 1862 lhis invention consists in placing from the bow to the stern of the ship or 
’ ! eet, Strand, Loudon, ny} 2 sin driving ssel (like a belt) a plate or plates of iron, steel, or other similar material 








2937. WitLtAM Renwick Bowpbircu, Waketield, Yorkshire, ** lmprovemen 
’ I 





nthea — = ee Ra alti in carburetting or naphthalisi:.g gas, and in the apparatus employed | #vout 10in. in width, more or jess,and about Sin. in depth or thickness, 
vuthsea, Hants, ** Improved apparatus for disen- therein.” ! ce”, - P more or less, at the centre of each plate. Where the ship or vessel is large 
29 a. WiLLIAM JENKINS, Troedy Rhiw, Merthyr Tydvil, Glamorganshire, | 4nd the main or apper deck is high above the water, the inventor applies 





et, London, ‘$n improved mode of and apparatus for cutting coal. »!_ Petitions recorded | “nother belt or set of plates of iron or steel at the deck wext below the maim 
Sist October, 186 | or appe r deck, 


WittiamM Evwarp Newroy, Chancery-lane, London, “Improved | vo)¢, w, Cuark, Chancery-lane, London, * Spars and sails of shipa."—A 


furniture ¢ ; 
Linco|n’s-iun-fields, London, ‘ Improvements | 
aud in the means for faster ing the same, which 








mi Wrougnut iron Casein 








iMprovenen applicable to the lass doors. | appara'us for drying grain and other substances.”—A communication communication.— Dated 7th August, 186 
conservator ruct ‘A communication from Louis | fm Peter Clopper Schuyler, New York, U.S.—Petition recorded 1st No- The principal objects of this invention are to reduce the cost of the rig, 
ve in, Jean Charlies Lourie | vember, 1862 spars, and sails, by a simple construction and arrangement of parts, to 





s.—Pctitions recorded 14th Feruary, | 29). Wituiam Cuark, Chancery-lane, London, “ Improvements in the | obtain increased speed for a vessel, by so arranging and applying the sail as 

means of utilising refuse and azoted matters of commerce.”—A commu | to carry ; ater area Without injuriously straining either the spars or the 
nication from Messieurs Amédee Gélis and Lucien Dusart, Boulevart Sc. | jyujl, and to facilitate the working of the'sails, and thereby enable a vessel 
Martin, Paris.—Petition recorded 7th November, 1862. of « given tonnage to be worked by fewer hands, In carrying out the 
JAMES E N, jun., and JAMES CuarMaN Amos, Grove, Southwark, | j),vention the inventor fits the yards around the mast in such a manner that 





/ROSSLEY, Brighouse, Yorkshire, ‘‘ Improvements in 
the ivethod or means of drying them, and other 
ipplicable also for the drying of woven fabrics, 




































tibrous substances.” | Surrey, * Im roved mae hinery for sawing wood.”—VPet ition recorded 1k | their axes intersect the axis of the mast, and make one arm of each lonser 

M GI im, and Georex Wrrners and | rage uber, 1862. — Bae ’ : zi than the other, so that it may carry a larger area of sail on one side than 

Staffordshire, ** Improvements in, 3 JouN ALEXANDER Duxtze, Woolwich Common, Kent, “ It2proved | oy the other, the portion on one side of or abaft the mast being separate 

| apparatus | for communicating rot: try motion to shafts or axles for various | from the portion on the other side or forward of it. The sails and yards 

Gloucester Gate, London, “Im-| — PUrpost A communicatic pe from Edward David Ashe, Quebee, Lower | tus applicd partake in some degree of the character of what are known as 

rses.’ Ba k. . ta, — Petition recorded 1: th November, 1862 3 socom Puree | SQuure sails, and in some degree the character of what are known as fore- 

rovements in pumps.” 3174. Joun Ryan Danks, Bernarp | BARD W ALKI Ry and RoverT PERCY | yyd-aft sails, and the yardsare worked and secured in position by braces, in 

Yorkshire, ** lmprovements in | Waker, Wolverhampton, Staffordshire, ‘ Improvements in machinery | cubstanti ally the same manner as the yerds avd booms of other vessels, He 

% | iratus for making boot and shoe heel -_ toe tips, clog irons, and cuploys in & vessel one, two, or more masts, accordmg to its size, or as, all 

‘, Rathmines, Dubiin, ‘Improvements in machi- ‘ r simil 4 articles."— Petition recorded 26th November, 1862 tircuustances considered, may be most desirab.e ; and he employs on each 

aratus for singeing pig etitions recorded lth February, . ANZ Borckk, Berlin, Prussia, * Improvements in st wins gor uniting | mast the usual or any suitable number of yards, generally preferring to 

cs, and in the machinery or apparatus ewployed therein. ’ cwploy as small a namber a practicable, as the object is to reduce the 

, Churchg ter, “Improvements in ploughs and Joserit FRANCIS DkLANY and Joun CuakLes RayMonp OKeS, Vic- | joivht of the masts and sails as mach as possible, and compensate for such 

; tora Foundry, Gree nwich, Kent, ‘Improvements in double aa ta doat ion by an increased width, the arrangement allowing a greater widti: 

LiAM CuianLEs Forp, Brooklyn, New York, U.S., “ An improve- |. ©*Pausive st am eng ines.” —Petitions recorded 28th November, 162 to be used without those of one mast taking the wind from those of any 

ment in pad eels.” . " | 8292. JAMES Brappock, Droyle-den, Lancashir Certain, improvements 10 | others and he proposes general'y to dispense with the use of jibs and flying 
3 “Improvements in projec- | ™achery or apparatus for effecting the separation of impurities from | jin. and their booms, and in some cases with the bowsprit also. The inven 


ng the circulation 





the water employed in steam boilers, and als» for effe 

f the said water.”— Petition recorded 4th December, 18 ai 

ium, * Ini rovements in i 34¢ 4 ADDERLEY og A TELCO KS SLEIGH, Rue de C hateaubriat id, Champs vlu3 

_ Petitions recorded 17th | Elysees, Paris, ** An improved method of rendering or making ‘ships and 
vessels and floating and shore batteries, or ambulant or stationary 
defences, impenetrable to shot and shell, and to other missiles and projec- 
tiles and war arms.”—Petition recorded 20th December, 1802. 

241. Davip Epwakp HvuGuers, Gresham Heuse, Old Brond-street, London, 
“Improvements in means or apparatus for effecting telegraphic commu- 

n-street, London, “ Improvements in nicati = 5 Petit n veorded 2th January, 186% . a 

tus for traversi 19." — 4 coumunic ition from Joseph Atkinson | 267. Joun Pouncy, Dorchester, Dorsetshire, “‘ Improvements in obtaining, 

Yates, Charleston, South Ca | transferring, and printing from phot graphic pictures or images, also : x —— heels.” . 

449. JOsIAN PuNTis, "Al ove sar, Souths ampton, Hants, and GroreE Cox, | in preparing materials for the same.”"—/etition recorded 29th January, 2230. G. HasELTine, Fleet-street, London, “ Carriage wheels.”--A communi- 
T 1863. cation.—Dated 9th August, 1862. ; 

ane, London, This invention relates chicfly to the novel construction of the hub, and 


la 


tion cannot be described in detail without reference to the drawings. 
N. J. Amizs, Aencl 





** Bearmgs journals, and steps employed in 

mochinery, aul jor corriage and other axles Dated 8th Auguat, 1s62, 
This invention is designed for the purpose of reducing the friction gence 
rally existing betwecn axles or other sliafts, and the bearings, journals or 
steps in which they revolve, and consists in manufacturing the surfaces of 
bearings or steps whi h are subject or exposed to such friction of a compo- 
sition consisting of animal fibre, plumbago, steatite, caoutchouc, or gutta- 
percha, and any resinous gum, animal glue, or size, the proportions : bei ng 
almost immaterial if the animal fibre be in sufficient excess, the composition 
being moulded or cut into the regular form. 














able and st a rs rane 
443. Jonn He: NRY Buy, Great Yar 
ing stoves.”’ 


447. 
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441. Joun BARKER and Epmonp Moss, , Manchester,‘ Improvements in port- 
“Improvements in cook- | 
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EDERIC Joun RED. 












hrozmorton-street, London, “ Improved appliances for displaying in the 4 = 
open air or indoors iilumi: ated de-igns, devices, mottoes, or announce. 313. GEORGE Hase tine, Southampton-buildings, Chancery 
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Marcu 6, 1863. 
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peculiar arrangement of the spokes of carriage wheels. The construction 
of the hub is such that the spokesof the wheel can be arranged in two 
rows, thus forming a broader base, the spokes being in contact with each 
other for part of their width, thus filling the entire circle, while at the same 
time each separate spoke is supported in part or in whole upon each side 
by a metallic mortise. The hub being formed in two parts, and made of 
metal, enables the inventor, by means of a screw upon the pipe-box, to com- 
press the spokes edgewise, and thus preserve their position in the wheel, at 
the same time the desired amount of dish is given to the wheel by means 
of the back part of the hub being concave, and the front part convex, 


where the two parts impinge against the edge of the spokes. By 
this arrangement the largest possible number of spokes can be 
introduced, the required amount of dish obtained, and each spoke 


be supported by a metallic bearing upon either side, and at the inner 

end = the pipe. Any shrinking in the spokes causing looseness can be 

remedied at any time by screwing up the nut that holds the parts together. 

The wheel is also so constructed that each spoke has a bearing upon the 

pipe-box. 

2243. W. J. Amis, Alanchester, ** Improvements in the manufacture of 
bearings ov steps employed in machinery and railway and other car- 
riages, and in a composition to be applied Uereto.”—Duled th August, 
1862. 

This invention is designed for the purpose of dispensing with brass and 
other expensive metals employed in the manufacture of steps or bearings, 
and co. sists in the sojution ard use cf malleable cast iron for the exterior 
or case, and in filling the interior or parts subject to friction with any well- 
known non-metal] itifric:ional composition, or with one consisting of 
caoutchouc, gutta-percha, or other elastic gums, incorporated with plum- 
bago, steatite, or plastic, carthy, or metallic matters, bound tozether 
atomically with vegetable or animal gums or size, and in such proportions 
as, when dry, to form a hard and solid filling for the aforesaid hollow case. 
‘this composition constitu'es the Second part of the invention, and may 
also be used for bearings by itself, the chief feature being the combination 
of the aforesaid ingredients or other equivalents, to the entire exclusion of 
all vegetable or animal fibre, such composition exciting less friction, and, 
consequently, is better adapted for steps or bearings than when fibrous 
materials are combined therewith The bearings, journals or steps are to 
be cast of malleable cast iron, and formed with cavities or recesses for the 
filling of the aforesaid composition to be opposed to the frictional surface 
requiring lubrication, and which may be made of caoutchouc, gutta-percha, 
or other elastic gum, one part; plumbago, steatite, or plastic, earthy, or 
metallic matter, three parts; and vegetable or animal gum or size, one 
part; or such other component parts as may be found desirable ; but when 
water or liquid in a heated state has to come into contact with the compo- 
sition, the patentee prefers to employ a gum called “ rhus copallinus” (gum 
copal), which is better calculated to resist the action of heated liquids. ‘Tis 
composition may be employed alone, suitably cast or formed, without the 
addition of wood or metal, 































CLASS 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2192. C. Warne, Tyleham Mills, near Scole, Norfolk, “ Linen drobbett.”"— 
Dated 2nd August, 1862. 

This invention consists in manufacturing drabbett of flax warp and flax 
weft. The advantage of using this flax warp and flax weft combined, 
instead of flax and cotton, is that it is much more durable and stronger. 
This material is dyed drab, olive, slate, or other suitable colours. —Not pro- 
cveded with, 

2198. J. TOWNSEND, Glasgow,“ Improveneatsindamping cotton and other fibrous 
materials and fabrics, in preserving the same from mildew, and wm pre- 
serving size or stffening Jrom decom position,” — Dated 5th August, 1860". 

This invention has for its object to prevent the inconveniences oceurring 
when cotton or other fibrous materials or fabrics are damped or stiffened in 
the ordinary way. And the said invention consists in applying chloride of 
magnesium, chloride of calcium, or a mixture of both, to the fibrous 
material either prior or subsequently to its being woven, 

2200. M. J. Roperrs, Crickhowsll, Brecon, * Apparatus for spinning and 
preparing wool &e."—Dated Sth August, 1862. 

The object of these improvements is, First, to obtain a better drag to the 
thread or yarn while being wound on to the bobbin in preparing and 
ing fibrous substances. For this purpose, while the flyer has motion given 
to it by a band, as is well understood, and the bobbin is capable of being 
drawn round by the act of winding thereon, such motion to the bobbin 
is retarded by its friction on a spindle, the lower surface of the bobbin rest- 

















ing on a supporting base carried by the spindle, and by adjustable, weighted, 
or other pressure applied tou such spindle. Or the bobbin may be fixed upon 


4 
the spindle and the spindle retarded as before mentioned. But in all cases 
the inventor makes the spindle to be driven by the flyer or the flyer by the 
epindle, so that one may partake of all the inequalities of motion of the 
other, The invention relates, Secondly, to the use of a shield or protector 
applied to flyers in spinning and preparing frames, for the purpose of pre- 
venting entanglement of the Ubre of yarn proceeding from the delivering 
rollers with those of the yarn upou the bobbin where such yarn is wound 

on.—Not proceeded with . 

2204. J. C. Ricuarpson, Lichfleld, Cleaning cotton 
Auguat, 1882. 

In order to effect the cleansing of the said cotton waste the inventor first 
boiis it in a strouz solution of common soda or caustic soda, or other alkaline 
solution. He boils the cotton waste in the said solution during six or 
eight hours. He next steeps the cotton waste in dilute sulpharie acid for 
six or eight hours. The acid he employs consists of a mixture of one part 
by volume of commercial oil of vitriol, to thirty parts by volume of water. 
He afterwards washes the cotton waste in water, and again boils it for abont 
six hours in a dilute solution of soda, or in other alkaline solution. He 
finally washes the cotton waste in water, and either dries it in a stove, or 
allows itto dry by the +pontancous evaporation of the water remaining in it 
after the greater part of the water has been pressed or squeezed out of it.— 
Not proceeded with, 

2211. A, Tuinsez, Lille, Fiance, ‘* Machine jor ylossing and glazing all 
thready sabres.’ — Dated Tth August, 1802. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2227. J. Taruam, Rochdale, “ Apparatus for preparing, spinning, and 
weaving cottow, &e."—Dated 8th August, ISi2. 

This invention refers, First, to drawing rollers of preparing and spinning 
machinery, the object thereof being the production of a more level yarn, 
and to enable the patentee to produce the same from fibres of irregular 
lengths, With this view he avoids (to 2 great extent) a drawing action 
generated at two iixed points, and allows the fibres to be drawn from 
variable points arising trom their own friction or mutual adhesion. To 
obtain this result he causes the slivers or other strands to lap partly around 
the circumference of one or more of the rollers, such roliers being so 
arranged as to deliver the material in a regular strand to the front or 
drawing rollers, ‘This lapping over the surface acts therefove as a moditied 
detention, and does not operate upon the fibres by a nipping action, as in 
the ordinary arrangements, snd thus various lengths of tibres are enabled to 
accommodate themselves to each other, and to enter into combination 
without a breakage of the longer or a looseness of the shorter. 

2229. R. Fow.er. Glasgow, “ Manufacture of woven, plaited, knitted, and 
other fabrics.” — Dated vth August, 1802. 

This invention consists in weaving or otherwise plaiting, knitting, or 
interlacing together threads that are made or composed of a natural gum, 
such as gutta-percha or caoutchouc, or of a compound of such gum or gums 
with other gums or ingredients, ‘The gum or compound may be used in 
the natural or purified state, and it may be dyed, coloured, or otherwise 
treated to incresse its orvamental effect.— Not proceeded with. 

2231. Sir J. 8, Linus, Pal! Mall, Loudon, ** Carriage ways aad soot says.’ — 
Dated 9th August, 1862. 

This invention consists in the construction of carriage ways or foot ways 
with gutta-percha, asphalte, asphalted felt, wood, or other suitable nuaterinl 
or combination of such materials, rendered impervious to water by a 
solution of caoutchoue, or other solution suitable for that purpose. When 
such carriage ways are intended for heavy traffic the patentee causes the 
same to be studded with metallic boits, or with bars of iron, or rows of 
metallic bolts or studs, such rows to be placed transversely or at right 
angles to the line of traffic at intervals of not less than three inches apart. 
2237. H. B, BARLow, Manchester, “ Machines for weaving, warping, sizing, 

and dressing." —A communication.— Dated Uth August, 1862. 

The object of this invention is to separate each warp thread from its adjoin- 
ing warp threads previous to passing through the healds, and to give notice 
or to arrest the machine when any of the warp thr adhere toyether. 
In machines of the present construction the warp is divided by stationary 
or loose lease rods, This invention consists in giving an oscillating or to 
and-fro motion to one or more rods by which the warp is divided. This 
rod is supported on part of the frame of the machine ; a lever bears against 
each end of the rod, and one of these levers is connected by a string or link 
tw an elbow lever with a bell on one arm. When the rod is displaced by 
‘any of the warp threads adhering together, the bell is brought into position 
for being struck by the lay of the loom, or by any other moving part of the 
machine for weaving, warping, sizing, and dressing to which the improved 
ap) tus is applied. Or, when the rod is displaced, the lever acts on the 
ordinary stop rod to move the driving strap from the fast to the loose 
pulley. 

2241. T. Houpswortu and J, Crossury, Halifax, “Apparatus for warping, 
scouring, sizing, stretching, measuring, cooling, drying, and beaming 
yarns for weaving.”—Dated 11th August, 1862. : 

This invention consists, generally, in constructing, arranging, and com- 


waste.”—Dated 6th 









































bining machinery or apparatus for effecting the several purposes in one 
operation, and particularly in arranging the bobbin creels in such manner 
that a greater number of ends or threads may be warped together than 
heretofore by using supports, and by crossing the threads to prevent en- 
tanglement betwixt the bobbins and the point or place where the warp is 
formed. Also in taking the “lays” or ‘‘ leash” or dividing the warp to 
form the shed by means of healds or heddles. Also in having the scouring 
troughs lined with or formed of galvanized iron, and in applying a hand 
lever to remove the top squeezing rollers from contact with the bottom ones 
when desirable in the scouring and sizing parts of the apparatus. The 
inventors also employ rollers to traverse or travel the warp backward and 
forward to obtain extent of distance betwixt the squeezing rollers and beam 
for stretching the threads. Also they apply fans for cooling and steam 
cylinders for drying the warp after the process of scouring and sizing. 
‘They also apply an index plate or indicating apparatus in such manner as to 
be actuated by one of the traverse rollers for measuring the warp as it is 
passed forward to the beam, and which apparatus may also be made to 
mark the cuts or lengths of pieces. They also drive the beam by friction 
plates capable of adjustment to the stretch or tension desirable to be put 
upon the warp, and the bearings for the beam are so arranged as to be ad- 
justable to the length thereof.—Not proceeded with. 

2247. J. Comee and J. H. SmMaurace, Leeds, “‘ Iaprovements in the action 
and arraagements of machines fv winding cops, and in apparatus for 
holding and receiving suchcops when used Jor warps or sewing thread, dc.” 
—Dated ith Avgust, 1862. 

This invention consists, First, in combining an upright bar carrying a 
weight with a horizoatal vibrating arm, made with a forked end carrying 
two friction rollers working between two collars on the spindles of cop 
winding machines, so that the downward pressure of the weight acts on the 
spindle, but is indedendent of, and does not revolve with the spindle as 
heretofore, This tends to cause vibration at highrates of speed. 1t further 
consists in connecting such upright bar with two treddles, so that the 
pressure of the foot on one treddle causes the spindle to rise for the purpose 
of piecing a broken end, and a similar pressure on the other treddle causes 
the spindle to descend for the purpose of doffing when the cop is wound. 
It further consists in connecting a perpendicular arm projecting from the 
horizontal arm above described with a horizontal sliding rod, furnished at | 
the end with an adjustable screw which acts on the stopping catch, so that 
the spindle can be caused to stop at any point of its ascent during the 
winding of a cop. Secondiy, the invention consists in causing the weight 
acting on the tension lever of cop-winding machines to vibrate in the lower 
quadrant of a circle, so that, an increasing tension being given to the yarn 
as the tension lever rises, cops may be wound from the hank with the con- 
stant drag as now commonly applied to the swifts which carry the hanks, 
and from the bobbin with a constant drag, in place of the self-acting drag 
as hitherto adopted. This part of the invention also consists in arranging 
the stopping weights in pairs, and the carryingsockets of the spindles in sets, 
so as to produce w simpler arrangement, and give greater facility for putting 
together and taking asunder. Thirdiy, the invention consists in combining 
with cop-winding machines a heated cylinder or other surface, over which 
wet spun yarn or other spun material with dressing applied to it may be 
passed and dried in the process of being wound into cops. Fourthly, the 
invention consists in the construction of banks for holding cops, of a series 
of shelves cut out at uniform distances in hollows to receive the cops, each 
hollow having a glazed delf eve in front of it, covered by a friction spring 
adjustable by a screw for regulating the tension on the yarnas it is delivered 
from the cop. This part of the invention further consists in makinz such 
bauks in a series of shelves provided with upright pins on which the cops 
are placed with glazed delf eyes, and tension springs attached to cross bars 
stretched above the lines of those upright pins. Fifthly, the invention con- 
sists in the construction and use of boxes made in a plain or ornamental 
style of card board or turned wood, or other material, containing cells or series 
of cells for receiving cops wound of sewing thread or other spun material, | 
such cells to be used instead of the wood bobbins on which threads are now 
usually wound, and such spun material to be wound in the form of cops 
instead of bails, as in present use. Sixthly, the invention consists in the con- | 
struction of cop-winding machines in which the spindle wieel is made with 
asocket in which the spindle slides, and is pressed into the cup witha 
spring. The driving wheel has an eccentric ring attached to it acting on 
a lever, one end of which gives the traverse required to build the cop, 
and the requisite drag is given by a lever pressed by a spring against the 
bobbin frou which the thread is wound, the end of such lever being acted 
on by the pull of the thread as it is wound, and giving the action usually 
obtained by the tension lever by being made to spring, yielding and recoil- 
ing to the tension or slackening of the thread, such machines being chiefly 
applicable to the winding of small cops for sewing machines, 


























Criass 4.—AGRICULTURE. 
yf y, 


Including Agricultural Engines, Windl. 1p ts, Four 
Mills, ge. 
2217. B. Coompe, Mark-lane, London, “ Machinery for cleaning and decorti- 
cating wheat and other grain.”—Dated 7th August, 1862. 

In carrying out this invention the inventor subjects the grain to a severe 
scrubbing action between a pair or several pairs of horizontal surfaces or 
dises, One of each pair of which is stationsry, and the other rotating on an 
axis, These surfaces are roughened or suitably furnished with scrubbers as 
may be desired. He disposes one, two, three, or more of the rotating dises 
on a vertical axis, the one being placed at a suitable distance below the 
other. ‘The whole is mounted in a suitable framing, and the axis can be raised 
or lowered at pleasure, so as to approach or separate the scrubbing dises 
according to the nature of the grain or the treatment it is to be subjected to, 
The grain to be treated is fed into a hopper in the upper stationary dise, 
and enters by a hole in the centre thereof. The centrifugal action created 
by the rotating dise carries the grain towards the periphery, where it , 
escapes and falls into a cone or hopper of wire cloth or other perforated 
material, and is conducted by it to the centre of the next pair of cleaning 
dises, and so on through the whole series, and escapes at the bottom 
cieane:t as desired. The matters separated from the gram either pass 
through the perforated material of the hoppers or conducting cones men- 
tioned, or is separated and blown out by a fan, the blast of which takes 
effect on the scrubbed grain. —Nvt proceeded with. | 























vis. R. W. Rawru, Hornington Grange, near Newport, Salup, “ Reaping 
machines.”"—Dated Tih August, 1862. 

The object of this invention is to obtain an easy and rapid delivery in 
sheaf for heavy crops, to supersede tipping platforms and other similar 
appiiances which cannot at all times be worked without involving extra 
labour, This invention is applicable to most of the ordinary reaping 
machines now in use, without any material alteration of the main frame- 
work of such machines. Tustead of the platform on which the grain 
ordinarily falls, the patentee employs a cloth the front edge of which is 
attached toor just above the bar carrying the fingers through which the 
knife works. ‘The rear edge of the cloth is attached to a roller, which roller 
is actuated by a combination of springs and cords, or other suitable 
mechanical appliances, by which it is advaneed to or withdrawn from the 
finger bar in a plane at a suitable angle with the ground. As the roller 
advances, the cloth is wound round it by the action of a coiled spring con- 
tained within the roller causing the roller to revolve. The roller is thus 
drawn forward until it comes close up te the finger bar, when the cut 
corn falls to the grounds. The roller is then drawn back either by an 
attendant puliing a cord wound round another roller in rear of the appa- 
ratus, or by the driver putting in gear with the main travelling wheel a 
friction wheel to which the cord from its rear rover may be attached. 

2219. E. HALL, Luddenden Foot, near Halifar, ‘* Apparatus sor preparing 
Joreign grain Jor wrivdling.”—Dated 8th August, 1882. 

‘This invention consists in a process of sted 2g foreign grain, whereby its 
flinty nature is removed, and the said grain rendered equal to English 
produce. The means or apparatus consists of a cylinder placed at 
an incline in suitable framing with spouts and stoppers for the introduction 
and delivery of grain, and with pipes and valves or taps for the inlet and 
outiet of steam. Also a rotating winch, oraspindie having a series of 
arms and wings thereon capavle of rotating, is piaced within for producing 
motion or stirring the grain, Or the cylinder may be made to rotate so as 
to give motion to the grain by having suitable arranzements provided for 
the inlet and outlet of the steam and grain, 


Crass 5.—BUILDING.—Nowne. 


Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, ge. 
2208. J. H. Jonsson, Lincolu's-inn-slelds, London, “ Arinour plates for ships 
and Jorts."—A communication.—Dated 6th August, 1862. 

This invention consists,in mak ng armour plates of several lamine, but in 
lieu of connecting the whole of such plates together by bolts passing through 
the entire series, it is proposed to couple only the contizuous ones ; thus, if 
four plates or laminw be employed, No. 1 will be bolted, rivetted, or other- 
wise secured to No. 2, which in its turn is similarly secured to No. 3, this 
plate being secured to No. 4 plate, and so on throughout any desired 
number of plates. 

2210. C. CuLuine, Downham Market, 
August, 1862. 

To render fire-arms less liable to be discharged by accident, apparatus is, 
according to this invention, applied to a fire-arm in such manner as to hold 
or retain the hammer or trigger, or parts interposed between them, so that 
the fire-arm shall not be discharged till the cheek of the person using the 
fire arm is pressed on to the stock in the act of looking along the barrel or 

ls in taking aim. With this object a cheek rest or cushion is applied 




















forfolk, ** Fire-arms."—Dated 7th 





to that part of a stock of a fire-arm against which the cheek of the person 


| barrel of the gun 


| fire-arm, 





when aiming is pressed ; the rest or cushion is constantly pressed outwards 
by the action of a spring, and is in connection with a bolt, catch, or detent 
which acts on and retains the hammer or trigger, or other parts of the lock, 
from movement, until the rest or cushion is depressed by the cheek pressing 
upon it, and then the motion of the rest or cushion is communicated to the 
bolt, catch, or detent, which moves so as to leave the lock free to act. The 
rest or cushion is fixed to a rod or to the end of a lever which passes into 
the interior of the stock, and such rod or lever is connected with the bolt, 
catch, or detent by suitable connecting rods or parts. Upon the butt plate, 
or other parts of the work, is or are fixed one or more bolts, balls, or catches, 
so that in a loading position the action is made void until brought into a 
horizontal aiming position, when the bolt, ball or catch will fall and allow 
the gun to be discharged by the pressure from the shoulder, and pulling 
the trigger. When applied to rifles, the cheek rest or cushion may be made 
adjustable, so as to be easily raised and adapted to the height of the sight 
according to the range which may be required ; and in this case the rest is 
made of wood or metal connected by a steel or metal slide to the raising 
sight on the barrel, so that when shooting at a short distance the rest is let 
in flush with the stock ; the sight is also flat upon the barrel. By raising 
the sight for any distance the action causes the rest to rise in the same pro- 
portion from the stock, so that the cheek rests upon it as upon the stock 
shooting at short distances.— Not proceeded with. 

2215. R. A. Brooman, Plect-street, London, ** Improvements in covering ships 
and vessels built of wool, or iron ships with a bicking of wood, before 
placing ivoa, steel, ov other armour plates wpon such ships and vessels.” — 
A comiunication.— Dated 7th August, 1862 

This invention consists in placing india-rubber sheets, or gutta-percha 
sheets, or other similar material or substance, between the iron, steel, or 
other armour plates and the wood of such vessel. 

2224. R. A. Brooman, File-t-street, London, “ Repeatwig jirve-arns.”—A com- 
munication.—Dated 8th August, 1362. 

This invention consists in the employment in repeating flre-arms of a 
many-chambered slide, made by preference of steel set at right angles to the 
id free toslide in a box or carrier, Each chamber carries 
a separate cartric and is provided with nipples and guards to prevent 
ideutal discharge. There are conical projections or valve seats on 
the slide which fit invo a seat at the rear end of the barrel, to secure a gas 
tight joint; or the barrel may enter the chamber. For the purpose of 
drawing the slide along. there is a series of notches formed on ihe underside 
thereof, into which spring catches take having motion communicated to 
them by means of a cam, whereby the chambers are successively brought in 
a line with the barrel. Motion is communicated to the slide or carrier, 
spring hammer, and conical spring stop which locks the slide, by a set of 
cams on one shaft and a reciprocating or vibratory lever, and a spring 
hammer is caused to rise and fall at each rotation of a circular 
inclined plane. The motions produced by these cams and levers 
are, first, the withdrawal of the many-chambered steel slide from 
and clear of the barrel. Secondly, moving it at right angles to the 
barrel, whereby the chambers are made suc:essively to correspond with 
the barrel. Thirdly, driving or pushing it up tightiy against the barrel, 
whereby a conical projection is introduced into the rear of the barrel, then 
withdrawn, and afterwards moved laterally. Several slides may be em- 
ployed so that when one is emptied another may be ready for use, and thus 
a continuous fire maintained. A self-acting primer is used, consisting of 
two flat plates secured under fixed plates, with a perforation through which 
the priming falls into a cavity in the steel slide which is in communication 
with its charge chamber ; and the cavity is kept covered as air tight as may 
be by a small narrow plate, until each cavity comes within the action of the 
spring hammer, and the explosion thereby effected. To load the arm 
rapidly a frame is used consisting of a series of, say twenty tubes, soldered 
together about say three-fourths of an inch apart, but this distance must be 
regulated according to the size of the arm, The tubes are open at both 
euds, and correspond with the chambers in the slide. A ramrod, with rods 
in number and size corresponding with the loader, is used forsimultaneously 
ramming down the charges. Several of these frames are supplied with each 
Instead of the many-chambered steel slide before described, a 
many-chambered circular revolving platiorm is sometimes employed, corre- 
sponding with the slide before described, with the exception that it rotates 
instead of moving horizontally, and the shape of the cams on the cam shaft 
is somewhat altered. This revolving platform is charged or loaded by a 
tube made fast ina suitable frame at right angles with the barrel of the 
gun. The tube is open at top, so that the cartriiges are inserted by hand; 
the mouth of the tube corresponds with the charge chamber, and is kept in 
a straight line therewith, each chamber being successively brought to the 
loader until all are charged. A ramrod works in the charging tube for 
ramming home each charge, which is moved by a lever united to the vibrat- 
ing lever.— Not proceeded with. ; . 
2239. W. E. Newton, Chancery-lane, London, “* Machinery for compressing 

powder for cartridges.”—A communication.—Duted 11th August, 1862. 

This invention relates toan arrangement of machinery whereby powder may 
be compressed in moulds, so as to cause the grams to adhere together in the 
form of cartridges. The invention is applicable for making cartridges of all 
sizes, both for rifles and ordnance. The machine consists, principally, of a 
horizontal revolving plate, which carries a series of moulds open at the 
bottom and of suitable shape for forming cartridges. These moulds are 
provided with movable bottoms, and the plate is rotated by means of a 
toothed rack or racks which gear into teeth cut round its periphery. The 
revolving mould plate is placed on a table which has a rising and falling 
motion communicated to it, so as to briug the contents of the moulds 
under stationary plungers, whereby the powder in the moulds will be first 
compressed, aud then discharged from the moulds by being pushed out 
through the bottom. One of these plungers is adjustable by means of a 
screw, so that the extent of its action may be regulated with accuracy by 
setting it to the proper point. It may therefore be adjusted to suit cart- 
ridges of various sizes. Tie mould table is raised and iowered by means of 
a toggle joint worked by a crank which is driven by suitable gearing. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Se. 













2250. R. Gresty, Puckington-stred, Islingtoa, London “ Scarys or eravats. 
—Vated Lith August, 1862. 

In carrying out this invention the inventor proposes covering a piece of 
ecard, buckram, or other suitable stiff material, with any description of satin, 
silk, or other material of which -carfs are ordiuarily composed, and then 
crossing two pieces one Over the other to form the euds thereof, the interior 
being padded. ‘The piece of stiff material is holiowed out at top to fit the 
fron. of the neck, and it is to be about fcur or five inches square, or may be 
oblong, deeper and narrower, to fill up the space or opening of the waistcoat, 
Thus it will appear that, when it is placed on the breast, it only requires a 
piece of elastic material to fasten on to or around the shirt button of the 
neck to keep the cravat up in its position, the top corners thereof passing 
under the corners of the collar; or, in lieu of a piece of elastic, a button, 
buttons, s'uds, or hooks may be attached to the back of the cravat, and 
placed in the buttonho‘e of the shirt f-ont, thereby keeping it always in its 
proper place. —.Vot proceeded with. 


Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Liguting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting- 
Glass, Pottery, Cements, Paint, Paper, Manures, &e. 

2197. J. Hicaix, Manchester, ‘ Substitute for cow dung used in printing 

and dyeing lextile fabrics, de.” — Dated Sth August, 1862. 

The patentee has discovered that certain alkaline salts, namely, the tung- 
states and molybdates, may be ued for neutralising acid pho»phates and 
arseniates without any insoluble compound being precipitated, and, conse- 
quently, without any loss or waste of phosphoricor arsenic acid. The com- 
pound salts thus produced form a convenient substitute for cow dung in the 
dunging process, without the disadvantages found inseparable from the 
old phosphate of lime and suda, 

2199. W. CLark, Chancery-lane, London, ** Improvements in the purijication of 
water and te apparatus employed thereia.”—A conmunication.—Dated 
Sth August, 1862. 

The patentee cluims, First, the improved method of ascertaining the 
proportious of lime necessary for the purification of different calcareous 
waters, by means of the instrument described, and which the patentee terms 
a hydro-calcimeter, by which alone this improved purifying process can be 
rendered generally practicable. Secondly, the application of this improved 
instrument, or hydro-caleimeter, for registering the amount of carbonic acid 
or carbonates, or for measuring the caustic power of different kinds of lime. 
Thirdly, the application of this improved system of puritication for the ex- 
traction and utilisation of precipitate, either natural or contained in other 
matters, such as carbonic acid, or sulphate of lime ; or they may be reduced 
to lime and agam rendered suitable for the purification of water, or for other 
purposes, in the manner described. 

2206. W. G. VALENTINE, Oxjford-street, London, and F. Lavick, Blaina, 
Monmouth, ‘* Improvements mthe generation of combustible gases sor 
lighting aad heating purposes, and in the mode of applying such gases 
to the manufacture of iron, gluss, and other processes in the arts where 
great heat w required.”— Dated 6th August, 18 2. 

This invention consists in an improved mode of obtaining combustible 
gases from the decomposition of water and carbonaceous matters. The 
generation of hydrogen gas by the decomposition of water into its two 
elements, hydrogen and oxygen, has long been known, but great difficulty 
has been hitherto experienced in effecting the desired object in an economical 
and regular manner, and especially in obtaining hydrogen sufficiently 
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carburated to admit of its being usefully employed also for lighting purposes. 
This invention consists in ing steam (either common or superheated 
steam, but by preference the latter) through a mass of incandescent fuel, 
such as coal, coke, or charcoal, by which means the steam will be decomposed 
and the bydrogen will be set free, and a part thereof will combine with a 
small portion of carbon, thereby producing carburated hydrogen, while the 
oxygen will combine with another portion of the carbon and produce carbonic 
oxide together with smaller or larger quantities of carbonic acid, according 
to the manner in which the decomposition of the steam is carried out. This 
gaseous mixture or mixed gases will be found to possess a high degree of 
heating power when burnt with air, and may be employed for various 
heating purposes, such as melting, refining, puddling, and heating iron. 
As the passsage of steam through incandescent carbon will greatly reduce 
its temperature, and will in fact finally extinguish or stop the combustion 
whenever the point is reached where the temperature of the incandescent 
carbon falls below the temperature at which the decomposition of steam by 
carbon into carbonic oxide and hydrogen can take place, it is necessary to 
keep up the temperature by heating the retorts from the outside. 

2212. F. H. M. C. D. C. Ds F. pe Lacombe, Paris, “ Jinprovements in the 
means of lighting towns or other localities. and of ventilating, warming, 
and providing the same with water.”—Dated 7th August, 1862. 

The patentee claims makivg atmospheric air subservient as a means for 
lighting towns or other localities, or the dwellings thereof, by causing the 
said air to pass through or come in contact with any suitable volatile 
liquid hyro-carbon, so as to become sufficiently impregnated with the 
volatile parts of the said hydro-carbon for allowing the air thus impregnated 
to be ignited and burned by suitable burners, provision being made in the 
mains, pipes, or other fittings, by proper branch pipes or other suitable 
means, for allowing to convey into the town or other locality, or the 
dwellings thereof, fresh pure or cool air for ventilating or cooling the same, 
whereas this air if properly heated may also serve for warming the same, 
2220. J. Sinov, Castelsarrazen, Tarn et Garonne, France, ‘* Medicinal pre- 

paration Jor internal and external application.”—Dated 8th August, 
1862. 





The liquid forming the subject of this invention will afford almost im- 
mediate relief in cases of headache, cramps in the stumach, colic, bruises, 
cuts, burus, female complaints, diseases of children, such as worms and 
convulsions, and many other complaints; it will also preserve the hair. 
It is composed of the following parts, culled when at maturity and in 
possess'on of all their aroma, both flower and leaf being used, unless one or 
other be specially indicated :—Meutha viridis, artemisia foliis primatitiris, 
hypericum perforatum, lavender spicata, achiilea mille folium, hypericuia 
juga demonium, plantago arenaria, hyssopus officinalis, thymus serpellum, 
thymus vulgaris, tericrium toliis cordatis vindulatis, artemisia absinthium, 
salvia officinalis, feniculum officinale, anethum feniculum, apium petro- 
selinum. borrago officinalis, Jilium candium, flores sambrici, spirea ulmaria, 
flores tiliw parviflora, flores rosarium centifuliarum, flores citri medice, 
rosmarinus officinalis, verbena officinalis, santonlina, angelica, lytrium 
salicaria, anthemis pyrethrum. Tue inventor places the flowers and leaves 
above enumerated in a glass vase or bottle, mixing them in about equal 
portions. He then dresses them gently down with the hand, and pours 
upon them as much wine or brandy as will cover them; closes the vase or 
bottle, and leaves the whole to macerate and steep at an ordinary temper.- 
ture during thirty days, when he filters and the liquid is ready for use.— 
Not proceeded with. 

2221. F. M. Jenninas, Cork, ‘‘ Composition for coating ships’ bottoms.” —Dated 
8th August, 186 

In carrying out this invention the patentee proposes for coating the 
botioms ef ships, or boats, or buoys, whether of timber, iron, copper, zinc, 
Muntz’s metal or any kind of sheathing or coating over any of those, 
whether or not previously painted, varnished, or otherwise prepared, to 
use paraffine, Japan wax, bees wax, the wax of insects or vegetable waxes, 
spermaceti or paphthaline, or such other hydrocarbons purified or otherwise, 
alone or mixed with tallow fats, steariue or any animal or vegetable fats, 
common rosin or oil, or any of their constituents. Either of these sub- 
stances may be used alone, or they may be used when mixed together in 
any proportions, or one and all of them may be used mixed together with 
petroleum, pitch, tar, asphaltum, resins, gum resins, rosin, sheilac, gutta- 
percha, india-rubber, or other such resinous matters, or any of the oils 
distilled therefrom. With any or all of the above first named substances, 
or their mixtures or combinations with substances afterwards named, he 
may combine or mix creosote, carbolic acid, or any pyrogenous acid, 
alcohol, ether, or organic poisonous matter, or any poisonous metal, metallic 
oxide or salt, or any substance used as paint, either alone or in combination. 
2228. J. Mackintosu, North Bank, Regent's Park, “ Obtaining and applying 

motive power.” —Dated 9th August, 1862, 

This invention consists in the rapid generation of power by the aid of 
oxygenous fuel, composed either of coke, cual, or nitrate of soda, or coke, 
and nitrate of potash. In some cases sulphur may be used, or the chloride 
of potash, and, if desired, put into form with adhesive sub-tances, such as 
mineral or vegetable pitch, resins, paraffine, gutta-percha, caoutchouc, or 
glue. The prepared fuel is put into closed tubes or furnaces, with valves 
for the escape of the gaseous products of the combustion, which may be 
used alone or in combination with steam, air, or other fluids in giving 
inotion to machinery. This oxygenous fuel may be put into ordinary steam 
boilers, which fuel when ignited iustantly produces power to give motion to 
engines, or it may be used for other purposes where power is required as 
an auxiliary.—Not procceded with. : 

2234. A. J. MOREAU, and A. E. RaGon, Bernord-street, Russell-square, Lon- 
don, “Manufacture of gas and coke.” —Dated 9th August, 1862. 

This invention cannot be described withvut reference to the drawings. 

2235. T. Du LA Rug, Westbourne-ferrace, London, “* Manvyucture of pig- 
ments and writing inks.” —Dated Yth August, 1862. 

The patentee claims the grinding carbon, aniline, waste, and other 
pigments with glycerine and gum tragacanth, or other gum, as described. 
Also the use of a solution of salep, and of a solution of gluten or 
glutinous material in vinegar, in the preparation of inks from pigments, as 
described. 

2253. J. Dicksoy, Tollington-road, Holloway, ** Treating zine ores and solu- 
tions of zinc to oblain zinc th refrom.”—Lated 12th Avgust, 162. 

The usual method of obtaining zinc from its ores is, after the preliminary 
sorting and roasting, to expose the said ores mixed with carbonaceous 
matter to a full white heat for many hours, and during that time to slowly 
distil the zinc from the said ores. By the present method the inventor first 
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precipitates metallic zine from aqueous, acid, saline, or alkaline solutions | 


of zine obtained from the said ores of zinc, either by roasting the said ores 
and then adding to them water, or other suitable solvents, or by treating 
the said ores at once with suitable acids, alkalies, or salts, and then trans- 
mitting a current of voltaic electricity obtained from inexpensive sources 
of that power through any of the said svlutions of zinc by means of suit- 
able anodes and cathodes immersed therein, the metalic zine in this case 
being precipitated on the said cathode employed.—Not proceeded with. 

2254. J. Dickson, Tollington-road, Holloway, “ Treating ores wud solutions of 

lead to obtain lead therefrom.”—Dated 12th August, 1862. 

In carrying out this invention according to the first method the inventor 
precipitates metallic lead from aqueous, acid, saline, or alkaline solutions 
of lead obtained from ores of lead, either by roasting the said ores, if they re- 
quire such treatment, and then adding them to aqueous solutions or common 
salt, or to other suitable solvents. Or the solution of lead used is that which 
is the product of voltaic baiteries in which lead has been used as a positive 
pole. The solution of lead obtained is heated to a temperature of 212 dey. 
Fah., and then decomposed by the influence of a current of voltaic ek ctri- 
city derived from inexpensive sources of that power, whereby its metallic 
lead is precipitated or deposited. By the second method he obtains lead 
from its ores, or from chemical compounds of lead which are sufliciently 
rich in lead, by subjecting the said ores or compounds in a state of fusion to 
the action of a current of voltaic electricity, by immersing carbon or other 
suitable anodes and cathodes into the said fused ores or compounds, and 
then respectively connecting the said anodes and cathodes with the negative 
and positive poles ofa voltaic battery.—Not proceeded with. . 


COMPLETE SPECIFICATIONS. 
1967. O. W. Cup, New York, U.S., “ Composition to be used in shaft 
journal bores.”—A communication.—Dated 8th July, 1862. : 
_The nature of this invention consists in a novel composition composed 
either of sulphur and plumbago, or the same and stcatite metallic oxides or 
sulphurets, or various other substances, the whole being capable of being 
fused or reduced to a liquid state, and being run or cast into a box or 
bearing, so as to be used under the journal of a shaft in a similar manner 
to whatis termed ‘ Babbit metal ’’ is generally employed. 
1971. J. M. GLE, Paris, “ An improved calender inkstand.”—Dated 9th 
July, 1862. 
This invention cannot be described without reference to the drawings. 
1990. E. TOWNSEND, Massachusetts, U.S., “ 
making naus and driving such nails int 
communication.— Dated 10th July, 1362. 
r This invention cannot be described without reference to the drawings. 
2006. M. A, F. MENNONs, Paris, ** Vessels mounted as floating batteries." —A 
eae og July, 1362. é j 
us invention consists in the novel combination of fittings or apparatus 
applied to vessels mounted as floating batteries, by means <f which projec. 
tiles may be projected from below the water line of such vessels against a 
corresponding point of the enemy’s ship, the said combination being com- 
posed of the following principal elements :—First, a submarine port-hole 
provided with a movable obturator, so arranged and connected with the 
cannon as to open up when the latter is run into position for firing, and to 
Fee hegeed the action of the recoil immediately after each discharge. 
econ i ly, @ movable diaphragm of strong canvas, or other suitable material, 
Serving as temporary mask to the uncovered port-hole, and giving passage 









A new and useful invention for 
0 the sole of a boot or shoe.”—A 





leading from the port-hole to the deck of the vessel, and pierced at the back 

to admit the barrel of a breech-loading cannon, so arranged as to fill up the 

aperture in which it is set, while sliding freely to and fro immediately before 

and after such discharge. 

2052. O. F. Morr, Massachusetts, U.S.,‘* Apparatus for generating heat 
for culinary or various other purposes.” — Dated 18th July, 1862. 

This invention cannot be described without reference to the drawings. 
2144. R. Tuompson, Boston, U.S., “ Lockstitch sewing machines.”—Dated 

July, 1862. 

This Coountion consists, First, in making the packing box, in which the 
hook revolves, of raw hide, cloth, felt, or other suitable non-metallic sub- 
stance, susceptible of the requisite amount of friction, without the use of 
any lubricator, thereby effectually obviating all liability of ever oiling the 
thread. Secondly, in constructing the removable bobbin case with a start 
upon its outer end, for the purpose of revolving the said case with the hook, 
and also to act as a cast off for the thread when the point of the hook has 
entered the loop formed by the needle. Thirdly, in making the body of 
the said start elastic, and so attaching it to the bobbin case as to spring out 
a little from it, in order that the said case, when placed in the hook, may 
be prevented from working out by the friction of the said elastic start. 
Fourthly, in the use of a spring on one side of the hole in the hook, and a 
screw, passing from the outside of the hook against the said spring, whereby 
the tension of the bobbin thread can be regulated without the removal of 
the bobbin or its case. 

2161. H. Wuits, Hampstead-road, London, “ Shirt collars.”—Dated 30th 
July, 1862. 

This invention cannot bedescribed without reference to the drawings. 

2298. M. A. F. Mennons, Paris, “ Apparatus for the production of sealing 
wax impressions.”"—A communication.— Dated 15th August, 1802. 

This invention cannot be described without reference to the drawings. 

2386. M. A. F. Mennons, Paris, ** Swoke-consuming furnaces." —A cominuni- 
cation.—Dated 8th August, 1862. 

This invention cannot be described without reference to the drawings. 

2387. M. A. F. Mennons, Paris, *‘ Assorting apparatus applicable to the 
numbering of raw silks."—A comunication.— Dated 28th August, 1862. 

This invention cannot be described without reference to the drawimys. 
2536. E. AsTsL, Puris, ** Urinary utensils.”"— Dated 16th September, 18 

This invention cannot be described without reference to the drawings. 
2602. W. CLARK, Chancery-lane, London, ** Signalling.”—A communication. 

—Dated 24th September, 1802. 

This invention relates tu a universal system of signalling. The alphabeti- 
cal transcription of words is replaced by the adoption of suitable siguals, 
whereby the patentee effects the complete separation of words from their 
grammatical elements, such as prepositions, adverbs, or other parts of 
speech ; the sign or signal for every word, such as a verb or substantive, and 
so on, is always the same, whatever may be the character of the word in the 
sentence, this character being indicated by a separate sign or signal, which 
points out the case, gender, number, tense, or the mood, and forms the verbs, 
adjectives, and adverbs, by being added to a substantive. The use of such 
xrammatical signs or signals is reduced toa minimum, One single expres- 
sion is substituted for several synonymous words, the simplest ideas alone 
being classed under signals ; as for the complex ones, they are figared or 
represented by means of two or more signals themselves representing 
simple ideas, The word * barracks,” for iustance may be indicated by means 
of two signals, house and soldier; the grammatical indications and the 
words are represented by one elementary signal, or one of Morse’s characters ; 
or it may be inscribed in one or more tables, each square of whica is repre- 
sented by two signals or characters, one of which points out the column, and 
the other the line upon which it is to be met with in the table. The gram- 
matical indications and some plain words may Occapy part of the table, 








| while various vocabularies corresponding to dispatches of various natures 


will in turn occupy the remainder thereof, the nature of the vocabulary 
being pointed out bya determinative signal preceding the dispatch itself. 
Thus there should be vocabularies of political news and orders, such as con- 
cern war or trade ; the grammatical vocabulary should, at least, be suitably 
adapted fur all kinds of messages. 


Hopvees’ Fire Bricape.—Mr. Lewis M. Becker, Lieutenant of 
Hodges’ Fire Brigade, has made a report to Mr. Hodges of the fires 
attended by his engines during the year 1862. This report has 
been printed, and shows that sixty fires were attended during the 
twelve months. A most interesting feature of the report is a 
description of all the steam fire engines tried at Mr. Hodges’ 
distillery during the year, with the results attained by each. This 
portion of the report is very fully and, apparently, very accurately 
given, and forms a usefui resume for future reference 

Cost or tue ‘names Bawwors.—At the meeting of the Lambeth 
Bridge proprietors the chairman, in the course of bis address, said 
he would just remind the meeting that the cost of London Bridge 
was £2,566,000; Waterloo bridge, £1,000,000 ; Southwark, £800,000 ; 
Old Westminster, £383,000 ; New Westminster, £500,000; Hunger- 
ford, £156,000; Vauxhall, £370,000; and Blackfriars, £290,000, 
Now, what was the cost of Lambeth Bridge? ‘Their capital account 
was not yet finally wound up, but he believed that when the bridge 
should be altogether completed the cost would not exceed, even if 
it should amount to as much as, £45,000. heir chief object had 
been to combine the elements of strength and durability in the 
structure of the bridge with the pecuniary interests of the share- 
holders, and he believed they had succeeded in attaining that object. 
He had called the attention of the meeting to this subject, because 
there was at present before Parliament a bill for the formation 
of a Metropolitan Company, which proposed to build no less 
than five bridges over the River Thames. ‘I'he estimated capital for 
these undertakings was £180,000—a sum fully suflicient, in his 
opinion, for carrying out the entire work. Should ic be accomplished 
easy access to all parts of the metropolis would be obtained at a very 
moderate toll. ‘Che present company, therefore, might be considered 
as having started a new principle, equally beneliciul to themselves 
and to the public. 

Ironworks 1n Amertca.—The manufacture of iron in the United 
States may be divided into three departments—first, the blast 
furnaces using anthracite coal, charcoal, raw or coked bituminous 
coal; second, bloomeries or mountain forges, which turn ore or 
cast iron into blooms or malleable iron; and, third, rolling mills 
corverting these into bar, rod, sheet, and nail-plate iron, and into 
rails. In 1857 the works of these kinds amounted to about 1,131, 
viz., 121 anthracite furnaces, 500 charcoal and coke furnaces, 300 
forges, and 210 rolling mills ; and the entire production of iron was 
about 783,00) tons—a decrease upon the previous year of 73,235 
tons (for in 1856 the total domestic produce of pig and of rolled and 
hammered iron was 836,235 tous). In 1859 there were only eight 
States of the Union destitute of ironworks—Mississippi, Louisiana, 
Florida, Texas, lowa, Minesota, California, and Oregon. ‘The 
remaining 25 are employing 560 furnaces, 389 forges, 210 rolling 
mills ; in all 1,159, producing 810,000 tons—an increase in two years 
of 28 works, and 57,000 tons of iron. In 1856 the Pennsylvania 
ironworks produced 245,484 tons of anthracite iron; in 1857, 
237,518 tons; in 1851, 185,000 tons; and in 1859, 286,342 tons. To 
this may be added the production of charcoal iron, a: ounting to 
33,500 tons. ‘The fall ia the manufacture of 1858 was caused by 
the crisis of the previous year, produced by over speculation in the 
West. The quantity of iron of all kinds, used in every form of 
manufacture in the United States, was calculated, in 1856, to be 
1,330,548 tons. Of this quantity, 817,356 tous were rolled and 
hammered iron, 298,275 tous of which were imported, the remaining 
519,081 tons being domestic produce. The domestic pig-iron pro- 
duced in the same year was 337,154 tons, and of foreign 56,402 tons, 
In 1859 there was a marked increase in the production of Peunsyl- 
vania rolling mills; large orders were received for rails from the 
South and West. The railroads in those parts of the Union had 
originally been mainly constructed of imported rails, of a cheap aud 
inferior quality, which had soon become unfit for use, and it was 
soon discovered to be better policy to pay a high price for more 
durable iron. The larger rolling mills for railway iron in Pennsyl- 
vania are the Cambrian Mills, at Johnstown; the Phenix Iron 
Company, at Phoenixville; the Montour, at Danville; the Lackawanna 
Mills, at Scranton; and the Rough aud Ready, at Danville. The 
production of rails in 1859 was 104,350 tons; in 1858, 65,500 tons; 
in 1857, 70,000 tons; and in 1856, 76,300 tons. During the latter 
part of 1857 the mills were wholly or partially closed. ‘The activity 
of the iron manufacture in Pennsylvania continued during the first 
part of 1860, but since October in that year it has, of course, ex- 
perienced a severe check. Many of the mills that had stopped work 
through the secession movement have again resumed active opera- 
tions, especially those devoted to the rolling of plates. The demand 
upon them for Government iron-plated vessels has been greater than 


to the projectiie at each discharge. Thirdly, a metallic flue or fire chamber | the capacity for such mills to supply. 


THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


A Suape or Improvement in THe Iron Trape: Sheets for Russia 
London Demand: Fewer American Orders—Prorosen Rrra or 
tae Duty on Coat anp Inon in America: The Report Uncon- 
firmed—Pia Inox Trave: No Sales—Inonstone anp Coan 
Traves: Good Demand—Generat Harpware Traps: Jmproved 
Condition—Tue Strike 1x THE Hottow Ware Trave: Meeting 
of Operatives—Ho.ways on THE LOTH INST,—Acrivity IN COVENTRY 
—Sourn Srarrorpsuime Warerworks Company: /falf-yearly 
Meeting —Mr. Hoaaan’s Success t§ Granam’s-10wN — ‘THE 
Haney Bower Exrrosion: Twelve Deaths. 


Scarcety any alteration has taken place in the past week in the 
condition of the iron trade, but, such as it is, the alteration is for the 
better. ‘I'he tone of the trade is, however, cheerful, there being not 
now the foreboding in regard to the future of continental politics 
that last week was perceptible. Further, a few orders for sheets 
have been put in hand for Russia; and the home demand, and in 
particular the London, for most descriptions, is more than main- 
tained. First-class firms experience a growing inquiry for their iron 
in the metropolitan market, the iron to be used up by the different 
manufacturers and contractors there and also for export. 
There is no improvement in the demand from America 
at Al houses, and the orders that were under execution 
at firms of less influence will soon be out of hand. This 
state of things is a natural result of the rapid advance in the 
wice of gold on the other side of the Atlantic. The news brought 
= the telegrams a week ago to the effect that a bill had been intro- 
duced into Congress for the repeal of the duties upon coal and 
“ railroad” iron, has not been referred to in the communications of 
agents in the States. In consequence, not much importance is 
being attached to the report, As compared with a year ago, the 
trade is in a much improved state, but there is an absence of activity 
on every hand. The mills are set in motion on Tuesday morning 
or evening every week, and at not a few works difficulty is experi- 
enced in keeping the mill workmen employed to the following 
Saturday afternoon. 

Nothing is yet being done in pigs, and consumers cannot be 
coaxed into making purchases by the best salesmen in the district, 

The stoue of South Staffordshire is in active demand, and re- 
munerative rates are readily obtained. 

The same may be said of coal, excepting only the description 
which is of very inferior quality, and which is termed * black” coal. 
This description is used somewhat extensively in cases in which it 
is desirable that as little smoke as possible may be emitted, and it is 
sold at a low figure. 

Relative to the general hardware trades, we may remark that the 
reports of the travellers who are now in different parts of the United 
Kingdom are all of a tolerably cheering character, Even in the 
Manchester district some comparatively good orders are forthcoming, 
and the accounts for goods supplied in the past six months are all 
being punctually met. A few of the ironmongers have begun to 
order the goods peculiar to the present season, and if the existing 
very favourable spring weather should continue, there will be great 
briskness experienced in the demand at the different japan works 
for baths and the like. All the patterns of summer goods 
have not at present been sent out, but the travellers who 
have not yet received them will in a few days be able to in- 
troduce them to their customers. The great demand for metal bed- 
steads noticed a few weeks since continues, and the activity is not 
confined to any one description. For articles as well of the first 
class as of the cheap descriptions, the demand is very excellent ; and 
there are few makers, either in Birmingham or the South Stafford- 
shire districts, who are not doing a really good trade. We know 
of one maker in the latter district whois just completing an order for 
no fewer than 2,000 bedsteads for military purposes. ‘The makers of 
hurdles and other descriptions of iron goods required by agricul- 
turists aredoing a prosperous trade. In the staple trades of Wolver- 
hampton some amount of animation is perceptible, and no lack of em- 
ployment is felt for the operatives at the various tin-plate works in 
the town and neighbourhood. The trades of Willenhall continuein 
a favourable condition, and there is apparent a marked improvement 
in the extent of the inquiries for padlocks of every description. We 
adverted a fortuight ago to the large demand for the astonishingly 
cheap padlocks, but the existing demand is felt in regard to all the 
different descriptions of padlocks. At the large works in the neigh- 
bourhood of Wednesbury it is found unnecessary to give the work- 
men partial employment only; the artisans and gunmakers of 
Darlaston are busily engaged; in the staple trade of Welsall and 
West Bromwich an improvement has been experienced ; anda similar 




















remark applies to the operations in the neighbourhood of Dudleyand 
Stourbridge. As intimated last week, the proposed rejoicings on the 
10th inst. is exercising an influence over a certain section of the 
trades in Birmingham ; but, independently of this, improvement in 
this town is no less manifest than in other places noticed. To a few 
branches this remark may not, perhaps, forcibly apply, but a visit to 
the works of most of the leading firms sufliciently evinces its truth, 
At the several rolling mills, as also at the different edge-tool, wire- 
drawing, and tube-making works in the locality, full time is 
maintained. Taking into consideration the season of the year, the 
lamp and chandelier makers have no legitimate cause of complaint ; 
and idleness on the part of the platers and electro platers is un- 
necessary. Upon the fancy trades, as already noticed, an enliven- 
ing influence is being exercised by the proposed rejoicings on 
‘Tuesday next. 

The partial strike in the hollow-ware trade contiures, and judging 
from present appearances no speedy cevsation is probable. A meet- 
ing of the mouilders and other of the operatives now “ out” was held 
in Wolverhampton on Tuesday night last. he attendance was 
numerous. Several speeches were made, all expressive of a deter- 
mination still to continue the strike. The general feeling of the 
meeting seemed fully in accordance with this resolve, and a formal 
resolution embodying the sentiment was proposed and carried 





unanimously. During the proceedings it transpired that, 
though some few of the moulders had repaired to other 
towns, and had there accepted work under new masters, yet 


that none had returned to the masters by whom mf were formerly 
employed; the men at present in work appeared unanimous in 
their resolve still to continue the weekly subscriptions to the fund 
for the support of their less fortunate fellows ; and it was stated that 
on the previous Saturday night a balance of £2 remained after the 
usual weekly allowances had been made. It also appeared that the 
money contributed for this purpose since the commencement of the 
strike amounted to about £2,000. 

The popular rejoicings next week in celebration of the marriage 
of the Prince of Wales wil! materially diminish the amount of work 
that will be done by the operatives engaged in the different indus- 
tries of this district, in which, as elsewhere, the 10th will bea closed 
day. 

The labour market generally is not overstocked, and in the coal 
and iron trades the supply is much under the demand. 

The general adoption of the proposal to wear wedding favours 
manufactured of Coventry ribbon on the 10th inst., has produced 
the results anticipated. ‘The looms of that town, which, till within 
the last few weeks, have been in the majority of instances standing 
idle, are now to a great extent busily at work. The stock of white 
ribbon in the hands of the warehousemen and manufacturers has 
become exhausted. A large uumber of the favours to be worn have 
also been made up in Coventry. One manufacturer, who was the 
first to commence operations, will clear several thousand pounds by 
the speculation. He has received a large order for rosettes to be 
worn by the members of the Queen’s household. : ‘ 

The ordinary half-yearly meeting of the South Staffordshire 
Waterworks Company was held at Walsall on Tuesday last. The 
following was the report of the directors :— 4 y 

“Your directors report that the mains referred to in their last 
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half-year’s report have been laid throughout the entire district 
assigned by Parliament to this company. At the next half-yearly 
meeting the engineers will be prepared to submit a detailed report 
of the whole of the company’s works. Your directors consider the 
progressive income of the company is satisfactory. During the last 
half-year 846 houses and works have been connected , a considerable 
increase in the revenue may, therefore, be reasonably anticipated. 
Your directors recommend that a dividend at the rate of 3 per cent. 
per annum, less income tax, be declared.” 

By the statement of accounts for the half year ending Dec. 31st, 
1862, it was shown that the income of the company had, during that 
period, amounted to a total of £5,882, whilst the expenses in the 
same period had been £2,178 6s. 3d., leaving a balance of profit of 
£3,703 18s, 9d. The chairman of the company, in moving that the 
report and statement of accounts he received and adopted, said, in 
reference to the first paragraph of the report, that the announcement 
there made that mains were now laid throughout the entire district 
assigned to them, could not but be received by the shareholders with 
general satisfaction, as the company was now in a position to 
supply water to any portion of that district without the 
expenditure of any further capital on that head. The reason 
the directors could not lay before them at this meeting 


a detailed report from the engineers was because such report, | 


if presented now, would have been imperfect, and therefore it 
had been thought better to let the matter stand over until the 
next meeting, by which time the engineers would have prepared a 
report, which would fully show all the works of the company 
from the commencement to what, as far as their power went, might 
be said to be the end of it. 
profits resulting from the undertaking would still be inereased. 
After expressing a hope that the item of interest paid on borrowed 





He then expressed his belief that the | 
| before us by our manager, and our engineer has submitted plans 





capital would soon be reduced, the speaker concluded by moving the | 


adoption of the report. The motion was carried. It was resolved 
that the dividend recommended in the report should be made 
payable on the 19th inst. The retiring directors and auditors 
were re-elected, 

We perceive by the Anglo-African, a newspaper published at 
Grahamstown, Cape of Good Hope, that Mr. Hoggar, C. 





premiums, of £50 and £25 respectively, for the first and second best 
plans for conducting the water of the river Kat into Fort Beaufort. 


h., of that | 
tuwn (formerly of Wolverhampton), has been awarded the two first | 


‘The plans include reservoirs for storing water, and the estimate for | 


carrying out the first plan was £6,500 and for the second about 
£6,000. 

The number of deaths caused by the recent boiler explosion at the 
Shelton Bar Ironworks, Hanley, has now been increased to twelve. 
The boiler, which supplied steam to a large Nasmyth’s hammer, was 
upright, 20ft. high, and 9ft. Gin. in diameter. It had originally been 
a flue boiler—the heat entering at the side and passing by a central 
flue to the bottom; but it had been altered so as to become a forcing 
boiler, by enlarging the bottom of the flue into a fire-grate and 
putting a fire-door in at the front. Mr. E. T. Wright, civil engineer, 
who has been frequently called in at inquiries in cases of this nature 
in South Staffordshire, having examined the boiler, has found that 
the internal flue had collapsed, a part of the plate having been 
forced in and folded down; and to the weakness of this large cylin- 
drical internal flue he attributes the accident. There was evidently 
an abundant supply of water. The ordinary working pressure is 
40 1b, which Mr, Wright considers highly dangerous with such « 
construction of the internal flue. Before the accident the hammer 
was standing so that the pressure might have been greater than 
451b. at the time. It is thought by Mr. Wright that the use of 
hydraulic pressure as a test would at once have revealed the danger 
of such a flue. 









NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our ow® Correspondent.) 

Srate or Trape: Sheffiel/—-Nowrnern Mart Shields Steam 
Shipping Company: Whittle Dean Water Company: River Tyne 
Commission : River Wear Commission: Blythe and Tyne Railway: 
Wansbeck Valley Railway—V uv tron Trape—-Liverroon : Mersey 
Docks and Harbour Board: New Steamers—Scorrisn Torws— 
The Hector: Edinburgh and Glasgow Railway: Clyde Shipbuilding— 
Tne Corron Suprry Question. 

Tnereis not much change to notice in the state of business affairs 

at Sheffield, Inthe home agricultural districts the demand for 

steel and iron required in the manufacture of agricultural machines 
is rather more active. The engineers’ and joiners’ tool trades are 
not brisk, as a whole; still some trades are in receipt of average 
orders. ‘The orders from Canada are a little more encouraging, and 
the demand for heavy goods required for British Columbia aud 

California has rather improved. 

With respect to northern matters, we may note that the Shields 
Steam Shipping Company has declared a dividend at the rate of 
10 per cent, per avnum on the paid-up capital of £10,000, after 
increasing the depreciation fund to £875. The annual general 
meeting of the Whittle Dean Water Company was held on Satur- 
day; it was stated that the revenue showed an increase of £348 as 
compared with 1861, while the increase in the working charges 
did not exeeed £32. The dividend for 1862 will amount to 4} per 
cent, per annum upon the capital employed. The new works, 
ordered a year since, have been carried forward with much expedi- 
tion. A 30-in, pipe has been laid from the reservoir at Benwell to 
aw point westward of Lemington, where, by means of a junction 
with the old 24-in. pipe, it has been brought into partial operation, 
and has already produced a beneficial effect upon the supply, beth 
of the high and low service districts. The pipes are cast for the 
remaining portion (about a mile and a quarter), and will be laid 
immediately. The new 24in, pipe from Benwell reservoir to New- 
castle, which is intended for the conveyance of filtered water for 
domestic use, is on the point of being completed. The filters are 
also nearly ready, and both will be brought into operation together 
in the spring. ‘These improvements have required an expenditure 
of £25,998 &s., but when completed the advantages gained will 
much exceed the outlay. The street pipes laid during the past 
year have been :—4-in. pipes, 1,728 yards; 3-in. pipes, 4,995 yards; 
2-in. pipes, 1,314 yards; total, 8,037 yards, 

The River Tyne Commissioners held an adjourned meeting 
yesterday week, at which several matters of interest were discussed. 
With respect to the finances of the commission, it appeared that 
the whole income for 1862 was £43,163. The ordinary anaual expen- 
diture, including dredging, for maintainance, was £17,418, leaving 
# surplus of £25,745 to be carried tonew work's account. The out- 
lay on new works and improvements in 1862 was £67,922, the 
balance of £42,177 having been provided by the exercise of the 
borrowing powers of the commission. The quantity of material 
raised by the dredgers in 1862 was 1,864,544 tons, of which 1,685,172 
tons referred to river dredging, and 179,372 tons to dock dredging. 
The average cost per ton for dredging is under 5d. per ton, being 
4°83. The cost per ton of the material raised by No. 4 dredger is 
slightly under 3d. per ton, being 2°92. The mortgage debt of the 
fund is £158,808 and the unexereised borrowing powers of the com- 
missioners on this account extend to £438,541. ‘The revenue 
received from the Tyne piers fund in 1862 was £15,748, and the 
expenditure was £31,095 (£8,730 on the north pier works, £13,851 
on the south pier works, and £8,514 for interest on debt, salaries, 
and collection of dues) The mortgage debt of the fund is 
£152,360. The expenditure on the piers from the commencement 
to Dee, 31, 1862, was £266,497. The revenue of the Northumber- 
land Dock was £24,663, and the expenditure on ordinary revenue 
account was £23,127, leaving a balance of £1,436. The outlay on 
extraordinary repairs, new works, and improvements, was £10,903. 
Deducting the surplus of £1,436, the excess of expenditure for the 
a was £9,468, making the total capital expenditure on the 
orthumberland Dock to Dec. 31, 1862, £288,679. The question 
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of the final extension of the piers again came up for discussion, 
Mr. Philipson renewing his opposition to the proposal of the com- 


| Tyne Railway Company holds on the even tenour of its way, and 





be open to public competition. By this course, however, it was 
represented that the responsibility of the board would not be 
materially diminished, and on being put to the vote the amend- 
ment was lost by a large majority : the consequence being that the 
recommendations of the committee, which embrace an application 
to the Board of Trade for their sanction to the undertaking, and 
authority to carry it out, were adopted. It is expected that by 
this resolution disagreements, hitherto not uncommon, will be 
obviated, and that the operations will be pushed forward with ex- 
pedition, and, as far as possible, with safety. The subject of the 
proposed telegraphic communication across the river is to undergo 
further consideration. The River Wear Commissioners have 
obtained a loan of £150,000 from the Public Works’ Loan Com- 
missioners for the purposes of the projected extension dock and 
the new breakwater; the first £100,000 is granted at 3} per cent., 
and the remainder at 5 per cent.: the whole being repay- 
able by yearly instalments within fifty years. The executive 
committee of the Wear Commissioners, in a_ report 
issued, express much satisfaction at this result, and add:—“ We 
have to state that, with a view to our extended works, 
ordered an engine to be removed and erected at the Halfway-lhouse 
Quarry, to enable us to obtain the stone and materials we shall 
require from that source with case and rapidity; and for this pur- 
pose also we have authorised the erection of a new steam mortar 
mill. We have also to report that we have agreed with Mr. Young 
for the completion, seaward, of the remainder of the new break- 
water. . . . « The subject of giving increased accommodation 
and encouragement to the import trade has been forcibly brought 











and estimates for a new transit shed, to be erected to the north of the 
present warehouse, for the use of the steam, goods, and other trades; 
and this will enable us to put up another floor in the lower part of 
the present warchouse, and so afford room for an additional quantity 
of 3,000 quarters of grain. To work these efficiently will require a 
new travelling steam crane. ‘The whole cost is estimated as 
follows :—Transit shed, complete, £950; new floor in warehouse, 
complete, £1,050; steam crane, £500; total, £2,500.” The report, 
which recommended that these works should be at once carricd 
out, was, with one or two amendments, adopted. The Blythe and 

















in spite of the depression in trade fully maintains its position. At 
the half yearly meeting the chairman expressed his opinion that the 
company would have tocontribute to a dock, if not to form a dock, 
for the coal of the Northumberland district. Such a dock would 
generally pay them interest for the money expended; and would 
on the other side contribute to the greater facility of those who 
dealt with them. But until the Act expired that the Tyne Com- 
missioners had got to make a dock, there could be no steps taken 
by the company towards that project, unless it was to contribute a 
sum of mony. for a dock to be made by that party or others. There 
was great need for some accommodation. Last week a vessel came 
into the Tyne for a large shipment of coal from the Northum- 


berland Coal Field. The captain had heard such a_ bad 
report that he would not go into the Northumberland 
Dock, but he went to the Jarrow Docks, and thereby the 


Blythe and Tyne lost the carriage of that cargo of coals. In the 
same week another vessel came into the Tyne and loaded in the 
Northumberland Dock ; she struck on a sandbank in going out, and 
part of her cargo had to be discharged before she got out to sea. 
This showed the necessity for greater accommodation than was at 
present ¢fforded. The Wansbeck Valley Railway Company has 
been working a portion of its eastern section during the last few 
months, but the traffic will not admit of a dividend until the line 
is finished to Reedmouth, which will be reached in the course of 
1864. The expenditure to the close of 1862 upon this undertaking 
was about £78,000. The iron trade of the north keeps up well. In 
the South Durham and Cleveland districts the number of blast fur- 
naces in operation is larger than was ever before known, and addi- 
tional furnaces are still talked of. 

The proceedings at the last meeting of the Mersey Docks and 
Harbour Board did not present many features of interest. A rather 
significant letter, however, was read from agents and owners of 
vessels and others employed in the North American trade, urging 
that owing to the depression in the general trade of the country and 
the closing of the cotton ports they had been unable to obtain em- 
ployment for their vessels during the winter, and had been com- 
pelled to keep them in the Brunswick and other docks, where they 
would have to remain until the opening of thetimber ports. Under 
those circumstances they requested a reduction in the charges for 
such vessels to 3d. sterling per register ton per week, to remain in 
force until the dock was more urgently required for the accommo- 
dation of more active business. The chairman said the Canada 
Dock was to be cleared out almost immediately, so that, so far as 
that was concerned, there was an end of the matter, and the Bruns- 
wick Dock, he believed, was pretty full, so that he supposed it might 
be inconvenient to allow it to be filled with vessels at a low rate. 
Mr. Boult said the Birkenhead float was empty, and they might 
have berths there ata half-penny per ton per week for as many 
ships as gentlemen chose tosend. Mr. Brocklebank said although it 
was quite an exceptional case, he really could not see any ground 
for entertaining the application. If they began once to make an 
exception in cases where any particular trade was stopped, there 
would be no end to the applications, and he certainly should main- 
tain the rates now in force. The chairman said a reduction was 
made last year, which was perhaps the groundwork for this applica- 
tion, but he did not see how it could be done in the present year. 
Mr. Graves thought that pratically the vessels would have to go to 
Birkenhead. 

A screw steamship of 2,000 tons is building for Messrs. Wilson, 
Chambers, and Co., of Liverpool, and will form one of the White 
Star fleet, trading to Australia. A steamer of 500 tons register, the 
Loftus, has been launched on the Humber for Messrs. J. Moss and 
Co., of Liverpool. 

We glean a few interesting items of intelligence from Scotland. 
The Hector, steam ram, has been lying alongside the Hogue during 
the last few days for the purpose of having hermasts stepped. Shears 
have been erected on board the Hogue, and the masts, each of which 
weigh about twenty tons, have been brought down from Glasgow in 
lighters, ‘The report just presented to the shareholders in the 
Edinburgh and Glasgow Railway is rather an unsatisfactory document, 
The dividend has sunk to 3 per cent., and a very considerable 
addition has been made to capital account by the absorption of the 
Dumbartonshire. Out of 129 claims for compensation arising out of 
the disastrous Winchburgh accident 82 have been settled amicably. 
A line from Ratho vid (Queensferry to Dunfermline is now being 
promoted in Parliament. An «arrangement existing with the 
Caledonian is to be extended for thirty years; the receipts of the 
compinies, it is proposed, shall be so adjusted as to admit of no 
greater difference than { per cent. in the rate of dividend which 
may be payable on the ordinary shares of each company. Each 
company will thus have a distinct interest in the prosperity of the 

















other. ‘The arrangement, however, seems rather a curious one, 
unless an absolute fusion is contemplated between the two under- 





takings. The screw steamer Alexandra, built and engined by Messrs. 
Henderson, Coulborn and Co., of Renfrew, made an excellent trial 
tripyesterday week. .,'The vessel ran the distance both ways, between 
the Cloch aud Cumbrae lights, at an average speed of 9} knots, with 
290 tons dead weight, and ata mean draught of 8ft. Gin., a result 
which exceeded the expectations of those present, taking into con- 
sideration the large carrying capacityand small power. ‘The Alexandra 
is intended for the coasting trade of Australia, and is expected to be 
the precursor of many more similar craft for the same purpose. She 
will shortly sail for her destination under the command of Captain 
Partridge. Messrs. Henderson, Coulborn and Co. also launched 
from their building-yard on Saturday afternoon, a new screw-steamer 
of 763 tons, named the “ Tirreno,” for Messrs. Accosati, Peirano, 
and Co., of Genoa. Shortly after the launch the vessel was taken 
to the crane berth, in the tidal basin, to receive her machinery, 
which consists of a pair of geared oscillating engines of 150-horse 
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power, nominal Messrs. Henderson, Coulborn and Co. have 
another vessel of the same design to be built on the slip which th 

Tirreno has vacated. Advices have come to hand reporting the loss 
of another steamer belonging to the British India Steam Navigation 
Company, called the Burmah, 777 gross tonnage, which appears to 
have taken place on the 21st of last month, on the coast of Pulicat, 
to the north of Madras. The Burmah was an iron-built steamer, 
2 29ft. long, 29ft. beam, and 26ft. in depth in the hold. Her engines 
were of 16U-horse power. She was built at Port-Glasgow in 1858, 
and was classed A 1 for 12 years. 
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sow, 4th March, 1863. 

There is really a remarkable stillness in Scotch Pig Iron, few transactions 
taking place, and the prices remaining almost unchanged 
x there are sellers of mixed numbers, warrants at 54s., buyers 53s. 9d. 
‘Lhe stock is well and firmly held, but the supply is beyond the demand. 
Exports last week were 11,465 tons against 10,904 tons iu the corresponding 
week of last year. Suaw, TuoMson AND MOORE. 














Tur Standard, Nov. 15, speaking of Benson’s watches in the 
Exhibition, says:—“ It has evidently been Mr. Benson's object to 
render them rivals in point of beauty of decoration to the elegant 
Swiss knicknacks, and at the same tine to preserve the character- 
istics of an English watch—strength, durability, and accuracy. In 
point of decoration his watches are certainly unsurpassed.” 
Chronometer, duplex, lever, horizontal, repeaters, centre seconds, 
keyless, split seconds, and every description of watch, adapted to 
all climates. Benson’s Illustrated Pamphlet on Watches (free by 
post for two stamps) contains a short history of watchmaking, with 
descriptions and prices. It acts as a guide in the purchase ofa 
watch, and enables those who live in Scotland, Ireland, Wales, the 
colonies, India, or any part of the world, to select a watch, and have 
it sent free and safe by post.—J. W. Benson, Prize Medallist, 33 
and 34, Ludgate-hill, London. Established 1749.—[ Advt. | 

Wootwicn.—In consequence of the reduction in the army and 
navy estimates for the present year an additional discharge of a 
large number of workmen will take place at the Royal Arsenal and 
Dockyard. The sum awarded by the estimates for labour at the 
Royal Arsenal will, it is stated, reduce the whele of the departments 
of that establishment to about 3,500 artizans and labourers, being 
about half the number employed a short time since. The Buffalo, 
paddle steam vessel, is now in dock for extensive repairs, and is 
ordered to be brought forward for re-commission. ‘The Lord 
Panmmre, ordnance steam vessel, has been fitted with new boilers. 
The Radamanthus is now shipping boilers and machinery for the 
western yards 

Tue Gauway Susstpy.—Ithas been announced by Lord Palmerston 
that her Majesty’s Government have agreed to renew the subsidy 
for the line of Atlantic steamers from Galway, and the directors have 
consented to send their ships to such ports as the Government may 
determine In consequence of this announcement, a number of 
gentlemen connected with, or interested in, Canadaare taking active 
measures to induce the Government to fix upon a Canadian port on 
the other side of the Atlantic, in preference to New York or Boston, 
and will submit to the noble lord a very strong case in favour of this 
selection, mainly on the ground of the injurious competition which, 
supported by imperial subsidy, will be set up as against lines of 
steamers established between England and Canada and the British 
North American provinces.— Observer. 

Tne Inon Trape or Wates.—The various reports received from 
the iron-making districts of South Wales agree in stating that the 
general aspect of trade is decidedly better than for the past four or 
five weeks, and there are indications that a good spring trade will be 
done in almost every branch of commerce. We do not mean to 
assert that the whole of the ironworks in the South Wales district 
are fully oceupied, or that the forges and mills generally could not 
yield a larger supply should the emergency arise, but, upon the whole 
the iron trade is in asatisfactory state, all things considered, and 
with every prospect that the demand for rails and bars, more par- 
ticularly, will increase rather than diminish during the ensuing 
spring and summer months. Purchasers, generally speaking, have 




















been cautions in their operations, evidently having no desire to 
speculate or to encumber themselves with heavy stocks. On the 
other hand, there lias been a good demand for exportation, Span, 


Portugal, and Italy, still continuing the chic f markets. The 
Aberdare Iron Company, the Dowlais Iron Company, the Llynvi 
Vale Company, the Plymouth Iron Company, W. | shayand Co, 
and other well known firms, have made large consignments 
during the past week. With respect to the coal trade, there has 
been a good demand, and the various collieries are working the 
A larze fleet of coasting vessels are now daily 
expected, being considerably over due, and when these shall arrive 
the trade will be even more brisk than it has been for three or four 
weeks. It will be satisfactory to know that the Vale of Neath 
Railway Company have deposited a bill before the Parliamentary 
Committee of the House of Commons, seeking for powers to 
construct a short line—a mile and a quarter long—at Aberdare, in 
order to connect the line with several collieries in the Dare Valley, 
and which will be the means of developing a large mineral basin 
which is now almost unworked in consequence of there being no 
outlet to the sea. We find from the statistics which were produced 
at the half-yearly meeting of the Vale of Neath Railway, held at 
Paddington, on Friday last, that the quantity of eval and cok 
carried over that line for the half year ending December, 1862, was 
377,698 tons ; of iron ore, iron and general merchandise, 143,708 tons ; 
a total of 521,406 tons. As compared with the corresponding half 
year of 1861 this shows a considerable increase, the quantities then 
being, of coal, 299,963 tons, and of iron, iron ore, and general 
merchandise, 136,853 tons.— Colliery Guardian. 
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Tus invention, by Messrs. Low and Duff, of Dundee, relates to 
the arrangement and construction of apparatus for obtaining a 
variable and adjustable degree of pressure upon rollers and other | 
parts of machinery where pressure is required, This apparatus is, | 
for example, particularly applicable to the pressing rollers of 
machinery for spinning flax, jute, and other fibrous materials, so as | 
to obtain any required degree of pressure thereon. As arranged for 
this purpose a knee piece is attached to or cast in one with the 
“grate,” or serrated bar, which extends over the wooden rollers in | 
front of the drawing rollers. This knee piece is curved in a down- | 
ward direction, and terminates in an eye which is screwed internally. | 
To this eye is fitted a tube screwed externally to correspond to the 
eye, and terminating at one extremity in a hand wheel or crosshead, 
by means of which the tube may be screwed more or less through 
the eye. Inside the tube is placed a series of discs or a piece of 
india-rubber, in front of which is fitted a metal plug which slides 
to and fro in the tube. The end of this plug extends out beyond 
the containing tube, its extremity being hollowed so as to fit the 
arbor or spindle of the contiguous wood roller. By screwing the | 
tube into the eye the end of the sliding plug piece may be caused 
to bear with any required degree of pressure on the wood roller, 
and as this roller drives the drawing roller by frictional contact 
therewith the pressure of the one is imparted to the other. In this 
way any required degree of pressure may be obtained with great 
ease and certainty, at the same time dispensing with the use of 
levers, weights, and other complicated details. ‘This spring pressure 
apparatus may also, with trifling modifications, be arranged for 
obtaining a regulated pressure on the rollers of calendering machines, 
mangles, and other machines of a generally similar kind requiring 
a readily adjustable pressure. 

Fig. 1 is a side elevation in section, and showing one modification 
of the pressure-regulating apparatus as applied to a portion of a 
spinning frame. Fig. 2 is a front elevation, partly in section ; and 
Fig. 3 is aplan of the lower portion. 

_ Pig. 4 is a partially sectional side elevation of another modific®- 
tion of the improvements ; Fig. 5 isa front elevation; and Fig. 6 
a plan corresponding to Fig. 4. 

Referring to the modification shown in Figs. 1, 2, and 3, the 





serrated bar or “grate” A, is of the usual kind, extending over the 
wooden rollers B, which are arranged in front of the drawing | 
rollers C, and are driven by frictional contact with the rollers B. 
The spindles of the rollers B are arranged each to carry a pair of 
rollers, as shown in the front view, Fig. 2, the bearing ends of | 
each spindle being supported on the T-shaped prolongations of the | 
grate A, and between each pair of rollers is fitted the adjustable | 
pressure apparatus. Projecting out from the grate A, between each | 
pair of rollers B, is a stud D, to which is jointed the pendent lever | 
E. The upper part of this lever is bowed, and an eye is formed | 
therein in which the nut F is arranged and supported by two screws | 
G, which pass through the sides of the lever E and enter the nut. 

The internal part of this nut is screwed to receive the tubular 
socket piece H, the outer end of which is squared so that it may be 
turned in either direction by means of a key or spanner. The 
socket piece H is screwed externally so as to have a considerable 
traverse in the nut F,and by means of which it may by tempered 
or adjusted with the greatest nicety. At the inner end of the 
tubular part of the socket is fitted a piece of india-rubber I, or 
other suitable elastic material, and at the outer end of the india- 
rubber is asmall metal disc J. This disc presses against the inner 





ROLLER PRESSERS. 








end of the metal plug K, which slides to and fro in the socket H, 
and is retained therein by the screw L, the point of which presses 
on the reduced portion of the plug. The outer extremity of this 
plug terminates in.a brass bush or presser M, which bears up 
against the spindle of the rollers B. With this arrangement the 
pressure of the bush M may be regulated with great accuracy by an 
intelligent overlooker; but means are also provided so that the 
pressure on the spindles may be adjusted uniformly throughout the 
machine. This is done by means of the prolongation of the lever 
E, which extends down to the rail N beneath. ‘l'o this rail are 
screwed the notched pieces of metal O, which serve as catches for 
regulating the pressure of the lever. The socket H is screwed up 
by hand until the lever E catches in the outer notch P; the end of 
the lever is then moved into the inner notch Q, the distance between 
the two notches giving the required amount of pressure on the 
spindle. It follows, therefore, if the catches O are made uniform, 
that the pressure throughout the series of spindles will be alike 
and exactly in accordance with the amount required, and that this 
pressure may be varied by altering the distance between the notches 
to any extent that may be found necessary. At the same time all 
loose weights or other similar adjuncts are dispensed with, and a 
certainty of action is secured which is unobtainable under the 
ordinary system. 

Figs. 4, 5, and 6, show the improvements applied to spinning 
frames of the ordinary kinds, and adapted with as liitle alteration as 
possible. ‘The stud D and the lever E are of the kind in ordinary use, 
and to the latter is jointed a pin R which enters the socket H, and is 
secured thereto by a screw 8, which prevents it from being with- 
drawn, The socket piece H is made tubular to receive the india- 
rubber I, its inner end is screwed, and through this part passes the 

jug K, which has at its outer end a recess for holding the bush M. 
With this arrangement, by turning the socket H, the pressure on the 
spindle may be regulated in the same manner as in the modification 
before described. The lower part of the lever E extends down below 
the rail N and the catches O, which are fastened to the rail and 
arranged as before described, so that by shifting the lever from one 
notch to the other a uniform amount of pressure isobtained through- 
out the series, and the ordinary weights which are hung to the Jevers 
E are dispensed with, thus avoiding tle accidents and inconvenience 
which arise from the old system of obtaining the necessary degree 
of pressure, 





DAY’S PROJECTILES FOR ORDNANCE AND 
SMALL ARMS. 


Tuts invention, by H. H. Day and others, of New York, U.S., 
consists, first, in a novel construction of elongated shot or projectile 
for penetrating iron-clad vessels, and which is particularly adapted 
to be used in connection with an improved wad or elastic sabot, to 
be applied in rear of the shot, which sabot forms the second head of 
the invention. 

Fig. 1 represents, in axial section, one form of the elastic sabot 
applied to an ordinary elongated shot; Fig. 2 shows, in longi- 
tudinal section, the sabot and projectile represented in Fig. 1, the 
same being in position within a smooth bore cannon, and ready to 
be fired; Fig. 3 is a like section of a “rifled” cannon having in 
position therein another form of sabot, as will be hereinafter de- 
scribed, and an elongated shot, which may be either solid or hollow, 





whose rear end is corrugated or creased instead of having wooden or 
metal pins projecting therefrom, as shown in Fig. 1; Fig.4is section, 
the same as Fig. 3, and showing the effect of the gases upon the sabot 
in the act of “ firing off ;” Fig. 5 is a cross section of Fig. 4 in the 
line x, x; Fig. 6 is a view showing the application of a solid elastic 
wad or sabot to round shot and shell; Fig.7 is a sectional view of 
a vulcanized india-rubber sabot of cylindric form, and solid, but 
having plane-faced ends instead of Caving one end concave, as 
represented in Figs. 3, 4, and 6; Fig. 8 is a vertical longitudinal 
section of an elongated shot having rounded ends, and with an 
elastic vulcanized sabot in the form ofa ring applied thereto, the ring 
and shot bearing the relation which they will hold to each other 
when ready to be discharged from a piece of ordnance; Fig. 9 is a 
plan view of Fig. 8; Fig. 10 represents a cross section of a vul- 
canised india-rubber or vuleanised gutta-percha wad or sabot com- 
posed of an interior disc of vuleanised india-rubber or gutta-percha 
confined between lesser dises, one of which may be of soft or hard 
metal, and the other of wood, or both of which may be either of 
wood or hard or soft metal; Fig. 11is a plan view of Fig. 10; Figs. 12 
are a longitudinal section and plan of the improved projectile for 
penetrating iron or steel-clad structures, its interior filling being 
creased or corrugated as shown, and Fig. 13 is a like view of another 
form of the improved projectile for penetrating iron or steel-clad 
structures. 

In Figs. 1 and 2, A represents an elongated ball, which by pre- 
ference is made of lead, since by its weight it is susceptible of a 
greater momentum in proportion to its bulk than any other, 
although it may be made of any other metal or compounds of metal. 
Great difficulty has been experienced in using leaden projectiles 
with cannon o ving to the melting or softening effect upon the rear 
and sides of the ball by the intense heat, and the cutting action of 
the escaping gases ; but with this application of an elastic sabot 
composed of vuleanised gutta-percha, or a compound of either of 
these materials, such action upon leaden balls is obviated, and hence 
lead may be used without the objections heretofore existing. B is 
a sabot (having its central portion hollow) composed of vulcanised 
rubber, and, by preference, that which is usually preferred for “ car 
springs,” or that which is known as “rag packing,” the composition 
of which is well known to manufacturers of rubber steam ~~ 
An excellent wad or sabot of any of the forms shown can be com- 
posed of one partby weight of india-rubber to from one to two parts 
by weight of the usual scraps out of which “rag packing” is made, 
which will greatly cheapen it. 


Fic.t2. 











As shown in Figs. 1 and 2, the sabot is externally of cylindrical 
shape, with a central cavity ) tapering from front to rear, and closed 
with wooden plugs C, C!. The objects of the cavity bare to in- 
crease the elasticity of the sabot, and reduce its cost. The entire 
sabot is enveloped in a wrapping D of canvas thoroughly impreg- 
nated with rubber; F isa like wrapping surrounding the ball A, so 
as to prevent contact between the metal and the bore of the 
gun, and the wrapping of both sabot and bail may, upon its 
outer surface, be covered with a lubricating material composed of 
tallow and beeswax, or the same may be rubbed over at the time of 
loading the cannon with plumbago or powdered soap stone or 
pwnice stone, or other similar substance in flour, thus preventing 
the adhesion of the wrapping tothe bore of the gun. The cartridge 
in Fig. 2 is represented at G. ‘The lubricated ball and sabot are 
rammed home in the gun with sufficient force to compress 
the sabot and cause it to completely fill the bore. When 
the explosion takes place the sabot will be forced in close contact 
with the ball, and by reason of the inertia of the latter the sabot will 
be still further con.pressed longitudinally and expanded radially in 
all directions, filling the bore and preventing “ windage,” as 
indicated in Figs. 4 and 5. If the plug C' be used, the explosion 
forces it forward into the cavity , causing it to operate as a wedge, 
and thus exert a lateral pressure upon the sabot. It will 
apparent that the interposition of an elastic sabot filling the 
bore between the charge and the ball, will shield the latter from the 
sudden percussive force of the explosion, and that the sabot acting 
as an elastic cushion allows the shot or projectile to start gradually 
from a state of rest, thus affording relief at the breech of the gun 
from the sudden and powerful pressure on such point at the instant 
of explosion, as well as relieving the gun from sudden and violent 
recoil. ‘I'his effect is promoted by the spurs FE, as shown in Figs. 1 
and 2, and by the creases or currugations as shown formed in the 
rear end of the projectile in Figs. 3 and 4, the force required to 
imbed the eaid spurs or corrugations in the substance of the wad or 
sabot being communicated to the projectile bya gradual pressure 
instead of sudden blow. 

A further effect due to the spurs or corrugations is to connect 
the sabot with the projectile, so that any rotation which the former 
may acquire from the rifling of the gun will be effectually commu- 
nicated to the projectile. The sabot in no case is permanently 
attached to the projectile, and is therefore free the moment the 
latter leaves the gun. The projectile, therefore, loses no force in 
disengaging itself from the sabot. If thought advisable, however, 
for sake of convenience, the twomay be united with slight strips of tin 
in the ordinary way of securing balls to wooden wads, in which 
case the projectile will free itself from the wad or sabot on its dis- 
charge without any appreciable diminution of its force. In using 
the sabot, as shown in Figs. 1 and 2, the plug C may be dispensed 
with ; it is, however, beneficial in reducing the quantity of rubber 
required to make the sabot, and if made of sufficient length to extend 
forward, and have a bearing against the rear end of the ball A, all 
tendency of the expanding gases to drive the plug forward out of 
the sabot will be prevented, in which case the sabot itself will be 
forced forward upon the plug, the effect of which will be to 
increase the lateral expansion of the forward end of the sabot. In 
some cases it may be found advisable to form the ball A witha 
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central aperture, as indicated by the dotted lines in Fig. 1. This 
aperture or cavity may be filled with a plug of wood, or by pour- 
ing in plaster of Paris in a heated state, or with other like 
material, the effect of which will be to give stiffness to the ball, 
particularly if made of lead, and also reduce the proportionate 
weight of its rear part. 

When the elastic wad or sabot is made solid it is preferred to have 
it fashioned into the form of a section of a cylinder, with one of its 
faces concave, as atg, g,g,in Fig. 6,in which figure it is repre- 
sented in proper position for use in connection with a spherical 
shot or shell, but when used with an elongated shot or shell, as 
represented in Figs. 3 and 4, the rear end of the projectile may be 
creased or corrugated as indicated in the figures, and the wad or 
sabot inserted in the gun with its concave face in contact with the 
powder orthe cartridge ; when so used, the plane face / of the 
sabot will abut against the points or corrugations é of the projectile 
J, leaving spaces between the wad and the projectile before the ex- 
plosion takes place, as represented in Fig. 3. Upon the powder 
becoming ignited and converted into gas, as at H, Fig. 4, the wad 
or sabot will become compressed, and its diameter increased so as 
to pack its periphery & (see Vig. 5) against the bore and into 
the grooves of the gun, while at the same time the plane face of 
ihe sabot will be forced into the spaces or creases in the rear end of 
the projectile, as clearly shown in Fig. 4, thus causing the projec- 
tile to rotate according to the twist of the rifle grooves x! of the gun. 
When used in connection with hollow elongated projectiles, this 
improved sabot affords this peculiar advantage; to wit, that more 
of the interior of the shell can be utilised for contents of a 
destructive nature, since no portion of the body of the shell is 
occupied by bands “let in” to its main portion for the purpose of 
preventing windage, the use of which uecessarily contracts the space 
available for the insertion of bullets and other missiles, and oft- 
times impedes the flight of the projectile itself. In Figs. 8 and 9 
is shown an elongated shot I, having rounded ends, and a sabot or 
wad of vulcanized elastic material, in the form of a ring 4, in proper 
position thereon to be fired from acannon, Figs. 10 and 11 show 
another form of vulcanised elastic sabot, the same consisting of a 
central disc m of vulcanised rubber material, as above described, and 
clasped between two dises of lesser diameter, one of which m' may 
be of soft metal, such as brass, and the other m? of wood. It is 
obvious that the inclosing dises m! and m? may be either of soft 
or hard metal, or of wood, and still subserve a good purpose ; but it 
is preferred that the dise m! should be of soft metal, and the dise m* 
of wood, the whole held together by ascrew m*, or in any other suitable 
manner. ‘I'he metal disc m! may be notched or creased similar to and 
for the like purpose to the rear end of the projectile J, Figs. 3 and 4. 
For the purpose of penetrating iron or steel-clad structures, the 
improved construction of shot shown at Figs. 12and 13 is employed, 
which shot it is proposed to use in connection with the improved 
sabots. L, Fig. 12, is a cylinder of steel or other hard metal, the 
thickness and length are the same, depending upon the size of the 
bore of the gun from which it is to be tired. The ends n of 
the cylinder are bevelled off upon the inside, so as to present a chisel 
edge, and the interior of the cylinder is filled with lead flush with 
the extremities of the cylinder, the object being to use the heaviest 
known substance among the baser materials for the body of the pro- 
jectile, and to surround it with a hard cutting substance so as to 
cause it to penetrate the sides of iron-cased ships, forts or other 
structures to be battered down. ‘The rear end of the projectile has 
its lead filling creased, to adapt it to be used in connection with the 
improved sabot. A modification of this construction of shot is 
shown at Fig. 13; it consists of a steel cylinder m, having its 
forward end solid, and composed of a series of cutting edges in the 
form of plane-ended punches, as at p, p', and p*, each one of the 
series from p to p? being of increasing diameter, and with its peri- 
meter circular. ‘he interior N of this cylinder is filled with lead 
flush with its rear evd, at which point the lead is creased or corru- 
gated in the same manner and for the same purpose as the rear end 
of the projectile shown in Fig. 12. It is evident that by combining 
lead as the bulk of a projectile with a casing of steel or other very 
hard metal, as described, the most effective shot as to weight will be 
attained with the least amount of bulk to be resisted by the medium 
through which it is designed to pass, and that for this reason alone 
it must constitute a most formidable and destructive weapon. 

















Tue AnGLo-Cuinese Fieer.—-The Anglo-Chinese fleet is making 
considerable progress, and its organisation is so far advanced as to 
admit of two vessels, the Amoy and China, being already dispatched 
for their destination, while another, the Pekin, is soon to follow. 
The Amoy is armed with two pivot and four broadside guns, and 
commanded by Lieut. Arthur Salway, R.N. The China, of like 
armament, is commanded by Lieut. Noel Osborn, R.N., lately serving 
in her Majesty’s ship Trafalgar, both these officers having the 
rank of commander in the Anglo-Chinese fleet. Considerable 
discrimination is used in the selection of officers, the majority 
being borrowed from the Royal Navy, with a few from the 
Royal Naval Reserve and the merchant service. Many are already 
known to Commodore Osborn. Some popular regulations have 
been established in the code drawn up for the government of the 
fleet ; amongst others, a general mess of the officers of all ranks in 
each ship is established, and the office of master abolished : the duty 
of navigating the vessel being performed, as it ought to be, by the 
captain, assisted, should he desire it, by one or more of his officers. 
These regulations have been frequently proposed for the British 
navy, and, should they work well in the present instance, they 
may very likely be adopted at some future time. ‘I'he commodore, 
after despatching the last vessel of his fleet, will proceed to China by 
the overland route, so as to be present in time to hoist his flag in 
the first vessel that arrives. 

Trarric Rerurns.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 28th of February, on 
10,611 miles, to £500,803, and for the corresponding week of last 
year, on 10,217 miles, to £464,805, showing an increase of 394 miles, 
and of £35,998 in the receipts. The gross receipts on the following 
fourteen railways amounted, in the aggregate, on 7,268 miles, to 
£388,423 ; and for the corresponding week of 1862, on 7,032 miles, 
to £304,209, showing an increase of 236 miles, and of £24,214 in 
the receipts. The increase on the Caledonian amounted to £553 ; on 
the Great Eastern to £1,595; onthe Great Northern to £3,319; on the 
Great Western to £1,778 ; on the Lancashire and Yorkshire to £1,220; 
on the London and North-Western to £5,813; on the London, Brigh- 
ton and South Coast to £1,392; on the London and South-Western to 
£1,027 ; on the Manchester, Sheftield, and Lincolnshire to £1,541; 
on the Midland to £2,161; on the North British to £994; on the 
North-Eastern to £2,010; and on the South-Kastern to £912; total, 
£24,315, But from this must be deducted €101, the decrease on the 
Great Southern and Western, leaving the increase, as above, £24,214. 
The goods and mineral traffic on those lines amounted to £226,556, 
and for the corresponding week of 1862 to £208,551, showing an 
increase of £18,000. The rece ipts for passengers, parcels, “ke. 
amounted to £161,867, against £155,658, showing an increase of 
£6,209... The tratlic receipts on sixty-five other lines amounted, on 
3,343 miles, to £112,380, and for the corresponding week of last year, 
on 3,185 miles, to £100,596, showing an increase of 158 miles, and 
of £11,784 in the receipts. ‘The total receipts of the past week show 
an increase of £8,021 as compared with those of the preceding week, 
ending the 21st of February. 

Frencn Commerce.—Returns of the general navigation move- 
meut of France with foreign countries, the colonies, and the 
great fisheries have just been published. They show that 
the movement, taking arrivals and departures together, occupied 
during 1862, 48,027 vessels, measuring together 7,572,642 tons. In 
that number the national flag stands for 20,575 vessels and 3,353,769 














tons, and the foreign for 27,452 vessels and 4,218,873 tons. The 
genera] results of 1862, as compared with 1861, give an increase of 
781 vessels and a decrease of 42,401 tons, and with 1860 an increase 
of 4,490 vessels and 709,599 tons. Inj1862 the French flag increased 
by 344,415 tons, while the foreign decreased by 386,716 tons, 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
February 24th, 1863. 
E. W. Brxsey, F.R.S., F.G.S., President, in the chair. 


Proressor Roscoxzstated that he had been for some littletime, andis 
still, engaged in an interesting examination of the spectrum produced 
by the flame evolved in the manufacture of cast steel by the Bessemer 
process, on the works of Messrs. John Brown and Co., of Sheffield. 

The spectrum of this highly luminous and peculiar flame exhibits, 
during a certain phase of its existence, a complicated but 
most characteristic series of bright lines and dark  absorp- 
tion bands. Amongst the former the sodium, lithium, and 
potassium lines are most conspicuous; but these are accom- 
panied by a number of other, and as yet undetermined bright 
lines; while among the absorption bands those formed by sodium 
vapour and carbonic oxide can be readily distinguished. Professor 
Roscoe expressed his belief that the first practical application of the 
spectrum analysis will prove of the highest importance in the manu- 
facture of cast steel by the Bessemer process, aud he hoped, on a 
future occasion, to be in a position to bring the subject before the 
Society in a more extended form than he was at present able to do. 

A communication was likewise made by Professor Roscoe con- 
cerning “ The Existence of a Crystallisable Carbon Compound and 
Free Sulphur in the Alais Meteorite.” 

Through the kindness of Rt. P. Greg, Esq., of Manchester, I was 
placed in possession of about a gramme and a half of this peculiar 
meteorite, which fell near Alais, in France, on the 15th March, 1806, 
and was examined by Berzelius in 1834. This distinguished 
chemist states* that the Alais meteorite is remarkable as containing 
an organic carbon compound, soluble in water, which turns brown 
on heating, deposits a black carbonaceous mass, and burns without 
residue. In the year 1860 Wohiert discovered the presence of small 
traces of a crystallisable hydrocarbon, soluble in alcohol and ether, 
in two meteorites, one of which fell at Kaba, in Hungary, on the 
15th April, 1857, and the other at Bokkevelde, in South Africa, on 
October 13, 1838. The fact thus undoubtedly proved of the 
existence in these two meteorites of crystallisable carbon compounds, 
which in terrestrial matter are solely the results of vital action, 
rendereda further confirmation of the existence of organic matter 
in the Alais meteorite of special interest. 

In general appearance the small fragments of the meteorite ex- 
perimented upon coincided exactly with the minute descrip- 
tion of the substance given by Berzelius; the white efilor 
escence which covers the surface of the mineral was found 
to consist mainly of small crystals of sulphate of maguesium; 
the only other bodies which could be detected by spectrum analysis 
were soda and lime. Iron was not contained in the soluble salts. 
On extracting 1:0583 gramme of the meteorite with water, 0°1155 
gramme of soluble salts was dissolved, corresponding to 10-91 per 
cent., and thus closely agreeing with Berzelius’ estimation of 10°3 
per cent. 

Ether was found to dissolve from the residue 1°94 per cent. on the 
original, meteorite a substance which on evaporation was deposited 
in distinct crystals. ‘The crystals possessed a peculiar aromatic 
odour, and melted at 114 deg. C., subliming on heating, and leaving 
aslight carbonaceous residue. Under the microscope the crystals 
were seen to be of iwo forms, one acicular, the other rhombic. The 
acicular crystals were difficultly soluble in absolute alcohol, but 
easily soluble in ether, bisulphide of carbon, turpentine, and cold 
nitrie acid, and dissolved in sulphuric acid with formation of'a 
brown colouring matter; the rhombic crystals likewise dissolved in 
ether and bisulphide of carbon, but were unaltered by cold nitric 
and sulphuric acids or turpentine... The ethereal extract gave no 
reaction for sulphuric acid, but, after boiling with nitric acid, a 
copious precipitate of sulphate of barium was deposited. When 
burnt in a stream of dry oxygen gas, 0:0078 grainme of the extract, 
dried at 100 deg. C., yielded 0-010 gramme of sulphurous acid, 
0-008 gramme of carbonic acid, and 0°003 gramme of water. Hence 
the meteorite contained 1-24 per cent. of free sulphur, 0°54 per cent. 
of carbon, and 0-1 per cent. of hydrogen, in a form soluble in ether. 
The meteorite contains a considerable quantity of carbon (pro- 
bably as graphite), which is insoluble in ether. The total percentage 
of carbon found on igniting the meteorite in oxygen amounted to 
3:36 per cent. ; this closely corresponds with the amount found by 
Berzelius, viz., 5°05 per cent. 

From the above it is evident that the Alais meteorite contains at 
least a half per cent. of a hydrocarbon, which is deposited in acicular 
crystals when the mass is treated with ether, together with consi- 
derable quantities (more than one per cent.) of free sulphur, 
erystallising from the ethereal solution in rhombic octohedra. To 
judge by the melting point the hydrocarbon may be analegous to a 
mineral wax called kinlite, discovered by Kraus in the lignite of 
Uznach, which contains an equal number of atoms of carbon and 
hydrogen, and melts at 114 deg. C. 





The Rey. T. P. Kimkan, M.A., F.1S., read a paper “On Maxi- 
mum Groups.” 

A substitution is positive or negative, as it is made by an even or 
by an odd number of transpositions of two letters. 

To every group G of positive substitutions (a positive group G), 
derangements of GP, GQ,.. . . can be added, so as to complete the 
entire group of 4 ILN substitutions, N being the number of letters, 
which is always a positive group. 

A positive group G is a maximum positive group, when no 
derangements of G or of any factor of G can be added to it so as to 
complete a positive group mp order inferior to 4 TIN. 

To every mixed group J, ie., a group containing positive and 
negative substitutions, derangements JP, JQ, .. . can be added so 
as to complete the entire group of the order TIN. 

A mixed group J is a maximum mixed group when no derange- 
ments of J or of any factor of J can be added to it to complete a 
group of an order inferior to TIN. 

To every group H, whether mixed or positive, derangements can 
be added so as to complete the entire group of IZN, which is always 
amixed group if N>2. 

The suspicion expressed in the final paragraph of my memoir 
“On the Theory of Groups” (Memoirs of the Literary and Philo- 
sophical Society of Manchester, 1861), that the effect ot variation of 
exponents in the auxiliary group g (Art. 34) on the number of equi- 
valent groups constructible, would have to be reconsidered, turns 
out to be correct. The groups enumerated in theorem H (Art. 37) 
always exist, but they are not always the whole of the equivalents. 
If the partition of N is 

N= As= A-Aa’, 
A being a prime number, my estimate of the effects of variation of 





exponents is correct for N = A‘A = A?*, whatever prime A 
may be, and also for N = A*A* = 2-2? = 8; but it is defective 
for higher values of N. Il took it for granted that if the auxili- 
ary be 

$3346 6 7 8 

23 86 8 F 

$412785 6 

Saisie. w 

s¢?7 82243 3-4 

65872148 

1a eo ¢ 84.3 2 

S.4. 6%. 43 2% 


no Vuriation of exponents would give different equivalent groups of 
H, by the method of Art. 39, except by taking for unity in (yg) one of 
the seven forms following, 


127345678 123475678 12345 677 8, 
1234567 8 1273475678 12°345 678, 


1234567 8% 
and then affecting every element in (7) with the exponent read over 





* Pogg. Ann. xxxiii., p. 113. 
+ Wien, Acad. Ber, xxxv, 5, ditto xli, 565, 


it in unity. The truth is that (g) is an effective auxiliary if we 
write it thus: 
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which can be proved, asin Art. 39, to be a group equivalent to 
(g), and different as an auxiliary from the preceding eight. Seven 
more auxiliaries can be formed as above from (g’), and thus we can 
construct on (g), not eight only, but sixteen equivalent groups K 
of the 16th order with 16 letters, all having 15 principal substitutions 
of the second order, and all beginning with 
1234567890 abcdef 
214365870 9 ba de f e=4, 
by the method of Art. 39. There are in all 15:13°11-9-7:5:3-1 
equivalent substitutions @: if we employ them all, and with them 
16 variations of each of the 30 equivalents of (y), we shall construct 


L(G30151311975%) =Q 
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different equivalent groups K of 16. Dividing I (16) by this 
number of equivalents, we obtain for the order of the maximum 
modular, made by adding to K all its derived derangements 
(Theorem <A, cor.), 

16:15°14:12°8, 
and this maximum modular has () equivalents. 

This corrects the result of my article 96, and it may be of interest 
as affording, when generalised, as it easily can be, a tactical verifi- 
cation of the very important theorem deduced by M. Jordan from 
a theorem of Galois about a certain determinant, that if 2, be any 
power of a prime number 2, there is a group made with n, letters of 

n(n—1)n?(n?—1)n3(n3—1)...2(n’"—1) 
linear substitutions. Vide M. Jordan’s 7'hése sur le nombre des 
valeurs des fonctions (Journal de l'Ecole Polytechnique, 1861), chap. 
v. Italsoshows that M. Jordan’s group of linear substitutions is a 
maximum modular on the model (7) of the order 2”, having n-—1 
principal substitutions, i.e. consisting of (j) and all its derived de- 
rangements. 

As this treatise of M. Jordan is the only one, so far as I can learn, 
that has appeared in a revised form in the French language since the 
ays of Cauchy, on this difficult subject, it may be worth the while to 
give a little account of it. The memoir, as may be expected from 
the nature of the question, is neither short nor simple, but the aim is 
well defined, and the result is easy both to understand and to evaluate. 
The principal object of the work is to determine the order of a 
transitive group ‘’ made with M letters, which contains a set of 
similar substitutions P,P_P,..., such that the whole of them with 
their powers aud products form an intransitive group =. M. Jordan 
shows that © will contain an intransitive group made up of 








” transitive groups of n letters, and, therefore, n being prime, of the 
nth order; and if there be more than one such group ¥ in T, he 
selects the sous-groupe minimum so coustructible, aud takes its prime 
order n as the modulus of his substitutions. His final result is, that 
M= k-n'vkm’, and that the order of T will always of necessity 
divide, 
r(r+l) kp 
123..k40 2 *G—1)(n?—1)...(n-—1) ; 


and thus, although he has not determined the order of T, nor 
assigned the form of his substitutions when £ > 1 (for he has not at 
all inquired into the degree of his unknown functions of i, the 
(vr + 1) variable which has / values), he conceives that he has ex- 
actly given the superior multiple of any group T, wlich has a set of 
similar substitutions P; P....the whole of which form, with their 
derivatives, an intransitive group >. 

He has, indeed, assigued the superior limit of many such woven 
grouped groups 'T'; but there is a vast number of them whose order 
is out of his limit. Take, for example, the woven grouped group of 
my theorem L (Art. 51), which is made by writing under 12345 the 
long-known group of 60 made with those elements, parallel to the 
same group of 60 made with 67890. Weaving the two sub-groups 
of 60, and then transposing them, or, which is the same thing, 
multiplying by 6789012345, we have a transitive group ‘I’ of 6060-2. 

f we collect the 48 substitutions similar to 1234578906, ie., to 
2345167890, of the fifth order, these determine an intransitive >, 
containing the five powers of 2345178906, and no regular substitu- 
tions but of the fifth order. No other intransitive ¥ is thus con- 
structible. Therefore x = 6 is the order of the sous-groupe minimum 
M = 2:5"! = kn’, and the order of T ought, by M. Jordan’s result, to 
divide 1:2. {a4 }2 = 800. But 60-120 is no divisor of this number. 

We can also construct such a group T of the order 120-240, which 
is no divisor of 800. j 

For another example, write under 123456 the group of 60 posi- 
tive substitutions, selected from the group of 120 of my article 65, 
parallel to the same group made with 7890ab. We havo by weaving 
and grouping, as before, a transitive group T' of the order 60-120, in 
which, if we collect all the substitutions similar to 2653417890ab6 of 
the third order, these determine a derivative intransitive 5, the 
only one constructible, which has regular substitutions of the 
third order, and of no other. Then x = 3 is the order of the sous- 
groupe minimum, M = 4°3!1 = k-nvv, and the order of T should 
divide. 

1-2:3-443-2}4, 
but 60°120 is no divisor of the number. In like manner we can 
construct transitive groups T of the orders, 120-240, 360-720, and 
720-1440. 

We thus easily show that M. Jordan’s limit is defective for such 
transitive groups T made with 2x" = M letters (4 = 2) whatever nr 
may be > 4; and also for higher values of &. 

All the groups T considered by M. Jordan are portions of the 
transitive maximum woven grouped group of my theorem L made 
with 

knve = wl = Aa 
elements of which the order is 
(nr(n" —1)...3°2°1), 1-23 oo 0. 

When M = 2:3"! = ken”, or = 3-2"' = en %y or= 2°22' = envy, M. 
Jordan’s limit coincides with mine. The tactical construction of this 
group is very simple, and requires no aid of analytic formule, or 
numerical computation. 

If we treat M. Jordan’s group of linear substitutions made with 
nv elements, n being prime, by the method of my article (84) (“ Theory 
of Groups”), we easily establish the theorem following, which is pro- 
bably new :— 

Theorem.—If n, be any power > 2 of a prime number 2 >2, 


there is a transitive non-modular group formed with x” — 1 elements 
of (a — 1) nr—l. (ne! — 1) ne—2, (ne 2 — 1) ... n® (n2—1) n (n—1) 
substitutions ; also a transitive group made with nr— 2 elements of 


n—!, (nv) — 1) nr, (nr—2. (n"-2 — 1)... n? (n? — 1) n(n — 1) sub- 
stitutions, which is generally non-modular. 

This theorem might be extended. When xr-=2'=16, there is a 
non-modular group made with 15 of the order 15:14-12:'8, a non- 
modular made with 14 of 14°12°8, and a non-modular made with 12 
of 12°8, which has a derived derangement, making it a modular 
group of 12-82. These are all transitive groups and easily con- 
structed, either with or without the aid of the notation of linear 
substitutions made with 16 letters. We have here the true 
generalisation of the group of 7:4°3-2-1 made with 7 letters, 
about which, with the 3U-valued functions given by it, so much 
labour, far more learned than lucrative, has been spent by MM. Betti, 
Kroneker, Hermite, and myself. 

It is curious that the true analytical expression of these transitive 
groups of n"—1 and n”— 2 letters is obtained by considering them 





as intransitive groups of ar letters. 
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WRINRE RING ~ omer | ’ TIVUR RY PRNERS Supmarine Teveorarn Conupany.—The Submarine Telegraph 
ENGINEERING IN AMERICA. | LOCOMOTIVE EXPENSES. Company, during the half-year ending 31st December last, a 
are shocked to observe t Congress has not specified the | Tq American Railway Times contains the following tables, pre- | mitted 172,881 messages over their wires, against 137,714 for the 
a ter of the Pacific Ra s—a subject not only of vas pared by Mr. Samuel J. Hayes, superintendent of the machine de- | previous six mouths, showing an increase of 35,167 messages. The 
n the gauge of | partme nt of the ll jis Central Railway. The first exhibits the cost } re xipts were £23,427 5s. 6}d., against £18,517 18s. 8}d., or an 
of working the loc ve power upon the Illinois Central | increase of £4,905 10d. The returns of the current half-year 
Railway, for the ‘lusi The second | contrast favourably with those of the corresponding period of 1862 
exhibits the detail the comotives | —the number of messages conveyed for the first six weeks being 
1 the Midland lNailw: through Shef- } 54,680, as cc mpared with 31, , and the receipts being £4,907 13s. 544., 
to Derby, with br birmingham and to Rugby, | ascompared with £4,194 19s. 5d. The proportion of the earnit es be- 
sh,” says the i] imes, “for excellence of manage- | longing to this company, after paying the working expenses and 
. The totals in the Ilinois Central tables | repairs to cables, left a profit of £9,500 16s. 7}d.; and deducting the 
re ex ollars; those of the Midland table in poun interest paid on debentures and loans, and £1,803 18s, 114., being 10 per 
sterling tyes has reduced the mileage expenses in each to | cent. on the gross receipts for the reserve fund, there remains a sum of 
cents, that ‘ parative cost may be at once evident. £5,285 Os. 3}d., equivalent to a dividend of nearly £5 per cent. per 
on share capil il. Following the same course for the 
em . i eer aa | liquidation ol be balance of tl spense account (£2,500 los. | i 
¢ | Sos ¢ | was adopted in the last half-yearly accounts, viz., by 
own— i ¢ i t ire n ntl yur to con- | re © | a Pe reserve fund, £1,8 3 18s. 11d., and the balance, £62 : 
sid people’s own ra } : se of hav- | | half-year’s revenue, amounting together to £2,474 
ing ( ineers, plod ugh of ft is 2 pes anenee | i Vi 2 sum of £5,458 | d at 
i i l, we ad ers clan t -~ | | | of 4 per cent. } nhbum wa a ba 
y trea P pov —can | } i - 8 S5 ; | | £1,219 1 placed to the credit of the reserve fund. T 
to turn a ‘ 1 col i to > su] I of tl | = - | - % iM , Sicily, aud Cape Carbonara, in Bar 
Jar | iz ~ | r l 1 ec fully laid, 
s ly, t ltampering with what is t es i j : ie | . EE Cuina” AND read in 
lerstood ¢ . hi } . sh of | 4 2 | = cont } y:—OUn pren : iaird, 
t in t V ‘ V a | Sars FS } Birkenhead, in a covered shed or 1 yard, two 
Ne ve body to assume the s aml ty v é that Biz & ss | powerful war steamers are in the for the ad 
hey do v in 1 pt to pr i it = bai : ; F | s | J or of China.” * They are 
or i ol \ Oud ——a = | oft u 200ft. 
day last, Mr. I following s nu the Senat — soe | © | long by 3 now nearly 
It w ( i l \ > | >to ~ rs r each will work 
Li im J i ed md rn = = rate of sp d In the 
of tl \ 7 i r wl $v | n > | =OG- z : 1 am is being built, 
t ! \ l sun L havin > oO th is about 150ft 
in wr l to | ou. Bu r gauge \ = see , 30ft., and depth from 16ft. to She is to be partially 
ler, 8 l ra is no: | wn S iron-piat d, like the two others in the annexe, and the 
All ‘ uy ¢ the ' am ' & | > | th are expected to be ready for sea in two 1 hs from 
‘ I V ! l t the Gr = =e | the present tir rhaps sooner. in Bullock, who commanded 
Wes ’ to ‘ been 1 lf ‘ ) | =| the * 290,” i in attendance uperintending their progress. 
i t all tl I 7 2 5 | = Joes this 1old his commission from his Celestial Majesty, 
t { t me | or from J 3? In the yard of Messrs, W. C. Miller and 
‘ : l ’ l t! Sl = . ~. | Son, Liver nearly my leted a wooden screw-propelled 
s] \ i As 8 r Ha = | | ™ | & | vessel, of about 450 to 50 ss She has been constructed upon the 
] } ) of the I r J a ,... |. | plan of the American coasters, be nearly flat bottomed. She is 
have ¢ it ‘ 11 y plished ce ea > | built for fast sailing under canvas, and under steam is expected to run 
( l ( tio}, a ec. Ite 2 |S | fifteen knots hour. She isto bearmed with 9-pounder guns, and is 
s of ) ( .i eves | 7 - ~" | expected to be ready for sea in the course of four weeks. It is com- 
] W r heav 1 > i > OQ > | m I wted that she belongs to the Confederates. Me ° 
( c = <r | 7 mis | Le and Son's yard is the highest up the Mersey. A large 
Ly t . wa } Ss O01 | So 4i¢g | mer i ing built there “for the | ror of China.” 
‘ ear— t ] V > | =) eh WH I’raser, mholm, and Co., of Liverpool » * depositaries,” 
4 » « } i ves, : | c | . ba 5 = they » styl of the Confederate Government, have contracted 
\ - ld « f nd the mo i= - the = for a large v 3,000 tons, whichis to be built at Stockton. 
the i west ] ] re a f , th i t : = | = 1s | Me . Thom Brothers are building, on the Clyde, a powerful 
pi t] l thet Q ndt ! ( . — 4 7 & | armour-clad st ram, “for the Emperor of China,” to be ready for 
t whol | = ed ea on th ril next. She is 4 ! y 45ft. beam, 
it il m ; rent l e | 2 |> a | and I ur-plat . to din, thick. 
cl 1 ‘ ) 3 pro} d— ie | | 3 ae m= js | Here u » of 5U0-horse power ea Mr. Peter Denny, of 
in nd ] of unloadi the f hit f t } seb toes | > = | Dumbarton, has constructed two fine screw-steamers, 
cars of t i way, that may ot Soar , C lying in the Clyde. Report, of a somewhat authe 
to 1 terminu Pacific and reloadi | ' > one of them is partly owned by “ Chinese, 
i ’ c ¢ i 2 in raily man itis | | 2 o by individu at Nassau, New Providence It i ) 
better u than hei economy— im- | ° d she is soon to be employed on the line between 
j ive 1 —\ a 1 wee! ecting | % i § 5% ) and Charleston. Her name is the Virginia. The term 
road In f tte oO « pelt m ! Penn- | | Ss ' ce & ’ is in general use in the building-yard he Clyde and 
ylvani ty « ure, ledt il ; the} >} & | : y to designate the Confederates, and the “ Emperor of 
would n¢ it to the 1 vel v 1 ( it | = c : ! has no other ation in this co ‘tion than to per- 
nor to ] | = P mify Jeti he “Chinese” have been striving very 
" ive ¢ 1 Way F oo % rd to purchase the sister vessel to the Virginia, throu h one of 
t l is pe t I of r Te ms a | their agents in Liverpool; but Mr. Denny built and lost the 
W | } ‘ nity o lline upon | ; | x. [ his, and he re juin ; the “ Celestial "toy Ly cash down before 
} y can ge 1} ( A wi i on - ; - | he parts with h property. The Messrs. Scott, of Greevock, are 
A he ut the t hat Le f this | g | completing a very fine iron screw steamer, which is alleged to be 
State 1 ‘ 70-7 rail, as one of the ¢ ; | intended for the trade between Charleston and Savanuah. ‘wo 
Hi 1 J " I prac 1 l a seated - } ago « fine vessel, of the same cluss as the Virginia, was 
.' e re} by re t rail .y and | « unched from Messrs. Blackwood’s 4 at Port Glasgow, 
ev ! ( en ob! lt 110re | r 1 ! n report says she is intend d for “the Chin 
t one € 1 l fety int <, ¢ -" on l ( the Court of Common leas an 
i ntoit 1 ] ular ¢ is | | E = lon t ufringement of certain patents for 
ne-wl \ ! profe 1 in tor : plough | s substantially My. i Fowler, 
1 wl H es © 3 ‘ 1 Ploug is, and the defendants were Messrs. 
’ I | \ driv rd D y and I’. Howard, the agricultural implement makers, of Bedford. 
17 i ( y nevi 1 1} | | i ars that the original steam plough was invented in 185 by 
who did not2 us, even below a ay ay Messrs. 1 it. Fiskin, school teachers, in Scotland, and con- 
1s L¢ yea « 1} In A l warty, 1} | a a “ | - | a isted of a new and ver peculiar at rement ol the plou hs, and 
y il l, hit t} I t speeds ea ined ssize | ¢ = a - > | : ;. Ps 5 eh ol - | e } Ima thre mode of lifting them a gre was made in the progress 
' : . Ss 3 reduced, moti i¢ | — - - “| es , . | towards perfection. Subsequently it was thought necessary to find 
ri \ V balancin l wo - | : me other means of rai ing or depressing th ploughs, and accord- 
; ; i t of j ( nn | In t o] stions of the M y from whieh ingly a very in ni ee qoussrence was ~~ i by Lap J ‘ bj y 4 
on a . ’ | aboVe figui : derived, the cost of cleaning includes the | COBS'S4Bg Of a screw shaft—in other w rd y aun ¢ idless screw, whic h 
\ s .- 1eers, Who le t Ae s of “cokemen and labourers :” in that of the Ilinoi al, | ad Uy 44 d wheel, and by tur ting Which arOU ud o1 » way 
oy 7 | Hye : mM ; \ t cost of fuel tudes all handling and putting it into th } the } { w raisei, and by turning it in anoth r they we re 
Wit ( ‘ ilit aet < roressl i ¢ \ s of lal 3 ¢ hop or in ve | ressed, Phe loluowing year it 5 k Mr. Fowler that, instead 
i vho. " even ‘ Ss cca il d a ] Midland. « . of vin ’ ver and ax! s, with the p sullar errat sement 
eure, ‘ J . win laries and printit i lec ‘repairs:” on the Illinois | In the centre to them, it bag wuld be preferal b to prac all the 
m t i » ¢ rrass th ( lite, ae ntral, nearly all of il is included in “ repairs,” but print- | P! ughs in one ane, so that both the sets should move together. 
< pelt I 1 by yas cut ¢ r ’ s of 1 ling is char éd to another account. On the Illinois Central, the | his idea he carri lout: the plough at each end of thy frame were 
or refor ( wi t pro a fe l ty neer and through freight engines are not all any mile fixed, and the frame made to move with ay iprocating, or seo-saw 
‘ ‘ | t it ‘ } and | hing « for sta - steam up: on ish roads an motion, on ont aXls. { Lhe m de ol vbrin Ing th ils as 
“? . : ‘ aw owal ‘ miles id every hour an engine is under | follows: -The ploughs being drawn by the mot r to tho 
: ‘ ; ‘ . ; steam 1 not in actual service. Dringing the Illinois Central | headland, it became necessary to lift one set out of the hee and to 
ork 7 sade - —-"€° | jnileage to this system, the total miles run would probably be in- | | others in to cut the next furrow; and all that had to 
ork £ ines. ; a | crease : rcent.: which would make the total miles for five t Was to apply th moving lorce to @& Chain or rope 
~ ” VE and total cost per mile 1843 ¢ . | attached to the bouom of the machine, s00n as that 
Toe Wensn J Phe apy of the docks at | redu ¢ expenses of the Midland Railway to « was effected | th dency 0 as to qnive the 
Cc md t |’ ids ind i} i ig ‘13 | penny is assumed as ¢ il to two cents. ; longh at that end into the it pulled out 
ey y 1 the d ‘ ; i "Shite ; those at the other end, As one er falls, In the 
\ ‘ ‘ ‘ i j ——— | year 1861 it became perfectly manifest to all agricultural implement 
¢ i? makers that Fowler's ploug , following and improved upon 
for ] - ‘ $ Gi h Fiskiu’s, were the very best ploughs that could | devi [t was, 
\ »1 t D Al 1 t v id | therefore. important to all manufacturers of any note that they 
< F | t! | att 1 | should pi s tl privile of making those ploughs; accordingly 
‘ 1 lock, | tiie 1a | as the leadin nilemen In » trade, luciual vi rs. Ulayton, 
l ‘ x j | int int | l, huttlew and Co. Messrs. Ransomes aud Sims, ) rs, James 
: , : The | ‘ of a | - | and Frederick Howard (the defendants), and Mr. Charles Burrell, all 
Taff \ I ( itly |} on ( = & | eminent ricultural implement makers, came to an é igement that 
: V \ i t ‘ Y rto li r n that v hh they would take licenses for inakin those plou lor this pur- 
‘ oad awh ) l they agreed to pay Mr. Fowler no less a sum than £30,000, be- 
? | > ¢ | | itl ides a considerable royally upon ca h plough, for } 1 » to make 
1] } ( { rt nt | . | and 1] Ti i plow hs. Thea weemen were completed In be t., 
port t i | Cardiff | « wl ye armour-plat 1s86l,and) I foward signed the agreement with the other gentle 
( ‘ i ‘ o. | t fety Ithough the interior tu men who were parties toit. In two months alte Mesor lloward 
: ri nt t 1 the r ible hitherto 1 l in up. reft l to carry out t agreement, and had construc ia plough ol 
. iN ure mtel t t 2 . uly pe inted ¢ their own, Wi i h combined both 4 rs, Piskin’s and Mr. Fowler's 
pre the we ' | inal ven by Mr. And u, at t} inventions. Dy so doing it was alle red that the defendants had in- 
! \ ‘ ‘ i I ution 1 his proposal to 1 fringed the existing patents. On their behalf it was contended by 
posit activity evinced insome t ches « trade, ( inly | the application of oil was recorded in this journal. At the head | Sir Fitzroy Kelly that not only was there no resemblance, but the 
ldo nota tto m : | ‘ wi s case | of t factories, as Mr. Anderson now is, we may theref look | defendant’s machine was totally different to the plaintiff's from one 
iu } if hie ited f low forward to a superior class of heavy orduan » being produced; but | end to the other. Moreover, evidence was called to prove that 
1 I 1 | veragt h internal portion of the gun will bea steel tube ora Kriiy } Messrs. Fiskin were not the real inventors of this machine, but that 
v a = £57s. £5 10s., | « r | wards, s¢ loubtful. Ifsteel : tal | their brother William had invented the most notorious parts of it, 
I £51 l ! ) he | can be ] lof su nt and toughn ol Willi s] was a Presbyterian minister, and as he had not 
j l ivity I vail lif It f Y per breech in one mass, a great advantage I it | given his consent when the patent was taken out, therefore the 
to t I tl 1 i e1 li i h to com- | bot t expen and the power of the guns to withstand the patent was nvalid Aftera five days’ trial the jury tou nda verdict for 
t trades of the Swansea | blows of hostile shot upon their exposed portion ; th ld | the plaintiff on all the issues. Lord Chief Justice Erle who pre- 
“ { i ks are well ¢ ryed, | then | coil over it, Which would always render the gun safe | sided at the hearing of the case, declined to deciak te chnical points 
ts tening up as the spring rainst breaking in pieces, and causing destruction to the ship and | raised on behalf ot the defendant; and the probability is they will 
| crew.—Army and Navy Gazette. be argued hereafter before the full Court. 
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R. AND D. NURSE’S ANNEALING POT. 


Tue mode heretofore adopted in the manufacture of annealing 
pots intended to be used for annealing plates or sheets of iron to be 
afterwards coated or covered with tin, or an alloy of tin and lead, 
and termed by tin plate manufacturers “tin plate,” has been to make 
such pots wholly of cast iron, which expands and cracks when in 
the annealing furnace, thereby admitting air into the pot, which 
oxidises the edges of the plates therein, thus rendering such plates 
brittle and difficult to coat with tin, or an alloy of tin and lead ; besides 
which, the pot, when made of cast iron, is very heavy and costly. 
Now the object of this invention by the Messrs. Nurse, of Machen, 
near Newport, Monmouthshire, is to obviate these objections, and 
to make the annealing pot considerably lighter, more durable, and 
less expensive, by employing wrought iron instead of cast iron in 
the manufacture of annealing pots, and also in making the pot 
double, that is to say, as two cases, one fitting into the other. By 
these means the metal will expand and contract without sustaining 
injury, and the air will be effectually excluded from the plates 
therein. 
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Fig. 1 represents a top plan view of the improved annealing pot 
Fig. 2, a section thereof through A, B, at Pig. 1; Fig. 3 an end 
elevation. 

A, A, is a case of wrought iron, about one-eighth part of an inch 
in thickness, formed in one sheet, rivetted at a, a, and left open at 
ove end, as at Fig. t; B is another case of wrought iron, about 
ove-sixteenth part of an inch in thickness; this case is seamed at 
b, b, instead of rivetted. The case B fits loosely in the case A, 
and is employed to exclude the entrance of air to the sheets of metal 
placed therein to be annealed. An annealing pot thus constructed 
will, when in the annealing furnace, expand and contract without 
sustaining any injury, and will weigh only one-fourth of the 
weight of « pot made of cast iron to hold plates of the same size as 
the improved annealing pot above described. The aforesaid wrought 
iron cases may be made of the commonest puddled iron, which is 
found te be quite as durable as the best quality of iron, and very 
much cheaper. The end of the case A, when worn, may easily 
be replaced by another piece of sheet iron, whereas an annealing 
pot made of cast iron, when cracked or worn, cannot be repaired, 
and is consequently useless. 


ONIONS’ PORTABLE FORCES. 

Tunis invention, by J. C. Onions, of Dirmingham, consists in the 
employment of a fan for creating the blast, and in te arrangement 
of the parts. The fan is placed under the hearth and at the back 
end of the forge, and the blast led up into the fuel through a bent 
tuyere or pipe in which the upper part of the fan case is made to 
terminate, and the chest or box for holding tools is placed within 
the frame of the forge, and below the hearth. Motion is communi- 
cated tothe fan by belts passed over pulleys driven by a crank 
handle or by toothed gear, 
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Fig. 1 is a perspective view of a portable forge fitted according to 
the invention. a is the fan set beneath the hearth & of the forge; c 
is the bent pipe or tuyere, extending upwards, as shown, for guiding 
the blast to the hearth. The tuyere is carried through a cistern con- 
taining water, whereby it is kept cool, as shown in the detached 
view, Fig. 2. Quick rotary motion is communicated to the fan a, 
through’ a strap d, passing round a wheel e, which is on a shaft 
carrying a pulley { free to revolve in bearings in the frame g of the 
forge; / is another strap passing round the pulley # and a wheel i 
above, rotary motion being communicated to it through a handle 4, 
" — lis a chest for holding tools placed and secured within 
the frame. 





MERITON’S STEAM ENGINE GOVERNORS. 
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Turse improvements in steam engine governors and speed regu- 
lators for machinery are by ‘'homas Meriton, of Hamburg, and 
relate to that description of governor known as the fly-wheel 
governor, the action of which depends upon what may be termed the 
principle of differential velocities. 

Fig. 1 isa sectional elevation, and Fig. 2 an end view, of marine 
governor; and Fig. 3 is a transverse section showing the relative 
positions of the hollow shaft with spiral guides, cylindrical piece with 
spiral guides, and the ring and short shatt as hereinbefore mentioned. 
Fig. 4 is a separate view, to an enlarged scale, of the hollow shaft and 
cylindrical piece, for the purpose of showing more clearly the arrange- 
ment of spiral guides or double-action inclines. F, F, is the hollow 
or partially hollow shaft, and S*, 8, are the spiral guides or double- 
action inclines cut therein ; His the fly-wheel, with cylindrical piece 
or chamber G, having also spiral guides or double-action inclines 
$1,*S!; D is theshort spindle orshaft working in theinterior or hollow 
shaft J’, and having a pin passing through its end and through the 
hollow shaft, and taking into the ring W, which has two studs K, Kk, 
on its outer surface passing into the guides 8!, *S!, in the cylindrical 
piece or chamber attached to or forming part of fly or momentum 
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wheel. These studs may be forged on to the ring W, so as to form 
one piece therewith, or screwed and secured, as shown; E, E, 
are the bearers or hangers; A the throttle valve, and B, C, the 
| hinged lever arrangement for communicating the travel of the 
| sliding ring W to the valve; P isa pulley for the purpose of driving 
| the shaft F by connection with the motive machinery which is to 
| be regulated. This arrangement of regulating apparatus is con- 
nected by pulleys or gearing with the engine, and upon any increase 
of engine speed the speed of the hollow shaft T will be in excess of 
| that of the fly-wheel H, and the inertia of the wheel, resisting at first 
the change, will cause the one set of inclines S and S! to press upon 
the studs and draw up the ring and also the short shait D, con- 
nected with the valve A, whereby the valve will be closed. There- 
| upon the engine speed, and consequently that of the hollow shaft F, 
will fall below that of the fly-wheel H, which will cause the second 
set of inclines *S and *5! to press upon the studs and return the 
| ring and also the.short shaft D to their original positions, thereby 
reopening the valve without the aid of aspring or a weight, as em- 
ployed in most governors of this description. It will be seen also 
that the use of any sliding sleeve is dispensed with. 











SELWYN’S PAYING-OUT AND 


FIG | 





Tuis invention, by Captain J. H. Selwyn, R.N., has for its 
object improvements in apparatus employed in paying-out and 


raising electric telegraph cables. For these purposes in paying-out | 
and raising electric telegraph cables a buoy is used, which is kept 
constantly at a distance from the machinery or apparatus em- 
ployed for paying-out or raising the telegraph cable, in order 
that, in the event of the telegraph cable breaking, the broken 
end may, after it has left the paying-out or raising machinery, 
have to travel a considerable distance before it can arrive at the 
buoy. By this arrangement time is allowed after the breaking of 
the cable for apparatus which the buoy carries to come into action, 
and prevent the passing away of the broken end of the cable. The 
apparatus above mentioned is suspended from the buoy so as to hang 
at a distance below the surface of the water, and it contains two 
grooved pulleys, which constantly support the cable as it is running 
out, or is being drawn in. The bearings of one of these pulleys are 
movable, so that the pulley can traverse a certain distance. When 
the cable breaks, and the broken part descends into the water and 
sinks, it brings the cable as it comes up to the movable grooved 
pulley above mentioned to a different angle to that at which it pre- 
viously passed to this pulley, and then the drag of the cable will 
cause the said pulley to rise towards a third grooved pulley which 
is situated above the telegraph cable, but somewhat behind the 
rising pulley, and thus the cable will be tightly held between the 
lower and upper pulleys. In order that this result may be obtained, the 
axis of the rising pulley is carried in inclined slots or grooves, 
whilst the bearings of the axis of the upper grooved pulley are fixed 
and stationary. The three pulleys and their axes are carried by a 
suitable frame, which is at its upper end connected to the buoy by a 
short rope or chain. 


Fig. 1 shows a buoy having apparatus suchas is above described 


combined with it; Fig. 2 shows separately on a larger scale the 
grooved pulleys of the apparatus and the telegraph cable in the 
positions they assume when the cable is being laid; Fig. 3 shows 


RAISING TELEGRAPH CABLES. 





the pulleys in the positions they assume when the cable breaks. 
The pulleys are retained between two plates a, and turn on 
pins carried by them; the plates are carried at the lower end of 
an arm or bar a!, which at its upper end is pin-jointed to the 
lower end of the buoy. Attached to the lower eud of the arm 
is a shackle 8, to which a tow line can be attached when it is 
desired to tow the buoy at a distance from a ship or vessel ; ¢, d, 
are the two grooved pulleys on which the cable is supported. The 
bearings of the pulley @ are, as is shown, capable of sliding in 
grooves in the plates a, so that the pulley d can move towards 
a third pulley e; this it will do in the event of a cable breaking by 
reason of the weight of the broken end of the cable. The bearings 
of the pulley e may, as above-stated, be fixed, but in the arrangement 
shown they also are made capable of moving in the grooves in the 
plates a, so that this pulley may, when the pulley d comes towards it, 
be pressed against a curved plate fheld between the plates a} the 
pulley e will thus be prevented from rotating, at the same time the 
cable will be nipped between the rollers d and e, and will also be held 
by the rollers by reason of its passing in a circuitous course between 
them. 


Foreign axp Corontat Jorrixcs.—The advices received by the 
last Indian mail note that the Indian electric telegraph service Is 
about to be thoroughly reformed, and the lines now in use are to be 
superseded by posts and wires of a permanent construction. The 
reform is due to the representations of the Bombay Government.— 
A communication from Ancona states that the new postal service 
between that port and Alexandria in Egypt was inaugurated on the 
1st by the departure of the Brindisi steamer.—The traffic receipts of 
the Great Western Railway of Canada, for the week ending Feb. 20, 
show an increase of £4,435 over those in the corresponding week 
of last year. The increase in the mileage is £12 17s. Id. per 
mile. 
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GRAY’S ARRANGEMENTS FOR CLEANING SHIPS’ 


BOTTOMS. 


Fic. t. 





Tus invention, by James Gray of Glasgow, is for removing shell- | 


fish, seaweed, &c., from the bottoms of iron and other ships either 
when under way or in harbour. The invention is founded on the well 
known fact that when the asteroida, mollusca, and cirrhopoeda 
(which are the kinds of shell-fish usually found upon ships’ bottoms), 
at first attach themselves to the ship’s bottom they are in a soft 
gelatinous state, and can be easily scraped or brushed off, whereas if 
they are allowed to remain a little while they become encased in 
hard shells, and so firmly fixed as to require very considerable force 
to remove them. Similarly seaweeds and other adhering matters are 


much more slightly fixed and more easily removable when only | 


freshly attached than afterwards. The invention consists in taking 
advantage of these circumstances by cleaning the ship’s bottom con- 
tinuously or at short intervals, and in providing conveniently 
available means foraffecting such continuous or intermittent cleaning 
either whilst the ship is sailing or whilst itis in port. 

Fig. 1 is aside elevation of aship or vessel as fitted with a 
modification of the cleaning arrangements. In this example the 
cleaning instrument is a brush A, indicated by dotted lines in Fig 1 
but shown separately to an enlarged scale in back and edge views in 
Fig. 2and3. This brush is drawn along the ship’s bottom and side 
by a rope B, which, starting from a winch on deck at C, passes 
to the stern, and, turning over a pulley at D, descends to a 
puliey E on one side of the stern post F. Turning round this 
pulley E the rope B proceeds to the brush A, and is continued from 
the other side thereof towards the stem G, where it passes round a 
pulley H, and up to a pulley Jat the top of the stem ; the rope then de- 
scendson the other side of the ship,and is arranged to actuate a second 
brush on that side in a similar way, being finally led back from the 
top of the stern to another barrel on the winch at G. The winch is 
shown enlarged in elevation and plan in Figs. 4. and 5. The main 
spindle C of the winch is fitted with two barrels 1, 2, and 
with a central clutch 3, by means of which either of the 
barrels may be put in gear, one being out of gear when 
the other is in gear. When one end of the rope is being wound 
up on one barrel the other end is payed out from the other barrel, 
and the necessary tightness or tension of the rope is maintained by 
the application of a friction strap to the paying-out barrel. 





| 
| 


| directions. 


a weight (or spring) is applied to the strap lever of whichever 
barrel may be paying-out. The winch is worked so as to draw the 
brushes A backwards and forwards from stem to stern, and rice 
versa ; the brushes on the opposite sides always moving in opposite 
The brush A only cleans a narrow strip of the vessel's 
bottom at one traverse, but its line of action is shifted at each 
traverse, so that the entire surface is eventually acted upon. The 
requisite alteration of the line of action is effected by raising 
or lowering the guide pulleys H, E, at the stem and stern, and these 
pulleys are raised or lowered by means of screws J, K, which, with 
their accompanying details, will be best understood from the enlarged 
elevations and sections, Figs. 6, 7, 8,9. Instead of this screw ad- 
justment the stem and stern guide pulleys H, E, may be shifted up 
and down by means of endless ropes or chains L, M, as shown 
in Fig. 10, such endless ropes or chains being passed round 
upper and lower pulleys, and being attached to blocks carrying the 
guide pulleys H, E, and sliding upon or in guides upon the stem and 
stern post. ‘The adjustment is effected by turning the upper pulleys 
of the endless ropes or chains L, M. When the ship or vessel 
is very long, as in Fig. 10, two or more brushes A, A, may 
be used, being made to traverse only one half or other portion of the 
length according to their number. In some cases it may be neces- 
sary to guide the brush rope B at the bilge of the broad or amid- 
ship portions of the vessel to ensure an equal action on every 
part. In such cases the brush rope B may be guided by 
being passed through an eye or through a pulley block N 
adjusted und held in a proper position by means of a rope P led 
from the deck over suitable pulleys, and passing transversely round 
and under the vessel’s bottom through an aperture in the keel and up 
at the other side; or a separate rope on each side may be led down 
to a block attached to the keel and returned up again on the same 
side. With arrangements such as have been described, the ship's 
bottom cau be cleaned at frequent intervals, either in portor when 
the vessel is at sea; but it should be borne in mind that the 
arrangements will be most effective if the adhering shell-fish and 


| seaweeds are not allowed to do more than merely attach themselves. 


In the case of steam vessels, or in that of vessels having steam appa- 


Both | ratus on board for winding and hoisting purposes, the cleaning 


barrels are provided wit friction straps 4 and levers 5, and | details can easily be worked by the steam power. 


WOOD’S SELF-ACTING CROSSING FOR RAILWAYS. 











In the 
rails on either side the crossing point or frog are fixed. In the 
oe invention, by Joseph Wood, of Jersey City, U. S., the ends 
of the rails are made movable, that is, they have a slight motion 


aon “centre or point at the chair, six feet, more or less, distant 
rom the ends of the rails, 

















railway crossings ordinarily employed the ends of the sufficient play is left in the chair, and in the holes through which 


the spikes pass, to allow of the slight motion required. When 
the flange of the carriage-wheel comes in contact with the guard 
rail, the carriage-wheel on the crossing point or frog presses the 
movable rails outwards, to accommodate the curve of the line. The 


The two ends of the rails are | periphery of the wheel thereby obtains a greater bearing, and the 


clipped and bolted together to suit the curve of the line, and crossing points wear longer than the ordinary crossing points. 











The illustration represents in plan a portion of a railway pro- 
vided with the movable self-acting crossing. a and b represent one 
pair of the rails, and c and d represent the other pair of rails. The 
rails aand d are provided respectively with guard rails e and f, of 
the ordinary kind, excepting that they are a little longer. The 
crossing point g is also of the ordinary kind. The ends 
v, c*, of the rails b, c, are not fixed as in the ordinary 
crossing, but are capable of moving simultaneously from the 
position represented to that indicated in dotted lines, and the 
reverse. ‘The said rail ends 6°, c*, are bolted together at h andi; 
the pieces / and i,in which the ends 4%, c*, of the rails }, ¢ are fixed, 
being capable of a lateral motion on the chairs 4, J, by which they 
are supported. The blocks or pieces A, i are capable of moving 
from the positions represented to those indicated in dotted lines, and 
the reverse. ‘The rails b, c,and the ends J, c?, abut against each 
other in the chair m; those parts of the ends J*, c* which are 
supported by the chair m having sufficient play in the said 
chair to permit of the required motion of the ends 6%, c%. When 
bridge rails are used, the ends /*, c*, join the rails D, c, ina chair on 
a transverse sleeper, the holes through which the spikes pass by 
which the said ends J?, c*, are connected to the said sleeper near the 
chair must be sufficiently large to allow of the required play 
necessary for the motion of the ends b*,c?. The ends d*, c*, are 
bolted together by a bolt x, which passes through a hole in the 
point g. The methods described of fastening the movable ends of 
the rails together answer well in practice, but the said ends may be 
fastened together in various other ways with the same effect. When 
a train or engine passes from oto pon the pair of rails a, b, the 
flange of the outer wheel passes between the guard rail ¢ and the rail 
a, while the flange of the inner wheel coming between the end ¢; 
and the point g moves the ends J*, c* into the positions indicated in 
dotted lines, the part b* being brought close to the point g as the 
periphery of the inner wheel passes from the said point g to the 
end ¢? of the rail b. There is thereby provided a broad and firm 
bearing for the wheel as it passes from the point g to the end b* of 
the rail d. 

Suppose a train or engine to be passing from gq to r on the pair 
of rails c, d, if the ends J? and c? were in the positions represented, 
no change would take ~~ in the positions of the said ends 
&,c*; but if the said ends J, c? were in the positions indicated in 
dotted lines, then, as the flange of the outer wheel passes between 
the guard rail / and rail d, the flange of the inner wheel coming 
between the point g and the end 0?, as indicated in dotted lines, the 
flange of the inner wheel would bring the ends 4°, c? into the positions 
represented, and the periphery of the inner wheel on passing from 
g to c? would have a firm and broad bearing. When trains or en- 
gines pass in directions opposite to those described, the flanges of the 
inner wheels act in the way explained on the ends 6°, c*, excepting 
that the flanges commence to act on the ends J, c* at those portions 
of the ends nearest the chair m. 


J. AND E. RANSOM’S MOUNTING OF MILLSTONES, 

Tuesk improvements, by Messrs. Ransom, of Kempston, Beds, 
consist in a method of connecting millstones to the impelling shaft 
or spindle so as readily and conveniently to adjust and preserve 
the parallelism of the stones. For this purpose the centre of the 
mace which impels the runner is mortised to fit on the head 
of the spindle; from this central mass proceed three or more 
equidistant arms extending to the outside of the stone eye, or 
other sufficient length. A flange rises on each side of these arms, 
forming a groove to receive the arms of the centre iron. Screws pass 
through these flanges, their points pressing against the arms of 














the centre iron, and propelling the stone. In the under side of the 
centre iron which carries the runner a hollow is sunk to receive the 
top of the spindle, on which it rests. The arms of the centre iron 
extend beyond the eye into the body of the stone, in which they are 
firmly fixed. A screw passes perpendicularly through each arm, and 
its extremity rests on the corresponding arm of the mace; by means 
of these screws (or by wedges) the parallelism of the runner aud bed 
stone can be adjusted and preserved. 

Fig. 1 is a perspective view of the mace; Fig. 2a plan view of 
the same, with the centre iron in its place; Fig. 3 shows the appa- 
ratus complete in its connection with the millstones. 

A is a mortice in the centre of the mace to receive the head of 
the spindle, which may be either square or round, in the latter case 
being fixed by a key. The three equidistant grooved arms of the 
mace have each of them impelling screws B, B, passing horizontally 
through the flanged sides of the grooves. Opposite to the former are 
tightening screws ©, C, to keep the stone steady and prevent back- 
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lash ; . D, are recesses to receive the feet - ‘the « “ denn; ” E, E, 
are vertical screws passing through the longitudinal arms of the centre 
iron, and bearing upon the floor of the grooves in the mace for the 
purpose of adjusting and maintaining the parallelism of the stones. 
This may be done with wedges, but it is preferred to use screws, as 
shown. ‘I'he extremities of the longitudinal arms /, f, of the centre 
iron, are imbedded in the runner, Gi: ring screw passing per- 
pe sndicularly down the centre iron, its lower end, which is cup 
shape a, resting upon the conical point of the stone spindle H, upon 
which the stone is balanced. 
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THE WOODEN SHIPS OF THE NAVY. 


Ox Thursday week Mr. Cobden addressed the House of Commons 
upon the subject of the “obsolete vessels ” in the navy. He said,— 
Sir, in the terms of the notice I have given, I beg to offer a few 
words on the subject of the great number of obsolete vessels of war 
in the Royal Navy, meaning by “ obsolete ” vessels which have been 
useful in their day, but which circumstances and time have rendered 
useless. I will describe what I mean by obsolete ships of war. In 
the last return presented by the Admiralty to the House it is stated 
that there are 558 wooden steam vessels, 106 of which are line-of- 
battle ships or large frigates; the remainder being 452 vessels of 
lesser dimensions, ranging from corvettes to the smallest gunboats. 
Now, with the smaller class of vessels I do not propose to deal. 
My remarks apply exclusively to the 106 wooden line-of-battle ships 
or large frigates. ‘The smaller vessels, although built of wood, and, 
therefore, liable to destruction from the combustible missiles which 
have rendered obsolete the larger ones, may and must be service- 
able in barbarous and uncivilized regions, and may be used as a 
sort of police of the seas. Of the large vessels of war 66 are wooden 
steam line-of-battle ships, and 40 are large frigates. In speaking of 
the latter vessels let me mention that 35 of them are upwards of 
2,000 tons, and 14 upwards of 3,000. Therefore they average a 
larger tonnage than Nelson’s line-of-battle ship, the Victory, which 
was under 2,200 tons. When I call these large wooden ships obsolete, 
I do not speak on my own authority. Iam not uttering a truism 
that is even new. The circumstances out of which the fact has 
arisen are of no very modern date. They sprang from a discovery 
nearly twenty years old—the discovery of an eminent French 
artillerist, which enabled bomb-shells to be projected horizon- 
tally with all the precision of round shot, instead of, as for- 
merly, in a parabolic direction through the air. As it is neces- 
sary to pin opponents to the point at issue, I beg to say that the 
wooden line-of-battle ships have been rendered obsolete not by the 
adoption of the iron-clad gunboats or vessels of war. No doubt iron- 
clad impenetrable vessels of war have rendered these wooden ships 
additionally and conclusively useless, but they were objectionable and 
open to condemnation before ever an iron-cased gunboat went to 
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sea. I remember in 1849 sitting on a committee to inquire into the 
Ordnance. JHefore thet committee Sir Thomas Hastings, then 


occupying an important position at the head of the gunnery 
establishment, stated that in consequence of the adoption of those 
shells with horizontal motion, if we went into a sea fight with 25 
line-of battle ships, instead of the action lasting ten hours, as such 
events used to do, it would more likely be over in ten minutes, and, 
instead of our coming out of it with all our ships, we should pro- 
bably lose half of them. The American Government, having very 
little money to spend on their navy, have shown much more fore- 
thought than we have. They have never consiructed a line-of- 
battle ship for the last twenty years. They abandoned these ships 
not because iron vessels came into use, but because they found swift 
corvettes and such like to be safer vessels than the large cumbrous 
three-deckers which offered so broad a target to the incendiary 
shots. We have also had two or three expressions of opinion on 
the subject from authorities at home. ‘The hon. and gallant 
member for Harwich, speaking lately on this question, said that a 
shell now acted as a mine, it burst on passing through the side of a 
vessel, and would so shatter it that a line-of-battle ship would 
be nothing better than a slaughter house. Again, the hon. 
and gallant member for Wakefield, who is an authority in 
these matters, has told us of an experiment where shells were tried 
on a brig which was on fire at the twelfth round. It seems, then, 
that half'a broadside sets a vessel in flames beyond the possibility of 
extinetion. Such being the case, other countries, long before we 
took the hint, ceased to build large vessels of war. We have con- 
tinued to build them, and we have now got the number of which 
I have spoken. I do not undertake to blame any one, because we 
have got some line-of-battle ships in hand. Whenever a change 
takes place we must experience some loss in a heavy residue 
of useless articles ; but I have a great grievance to allege against 
the Admiralty of suczessive Governments for having left us 
With 80 enormous a number of useless and obsolete ships of war. 
With whom, then, does the fault lie? It is admitted on all hands to 
be a fault. Will anybody of nautical experience, with a head on 
his shoulders and a reputation to care for, get up and tell me that if 
these 106 large frigates and line-of-battle ships had not been in 
existence one of them would now be regarded as a useful vessel of 
war? If nobody will venture to say so, we may safely conclude 
that these vessels are quite useless. If we had wooden vessels of 
war to oppose to wooden vessels of war, it might be said, “other 
countries have got these line-of-battle ships and it is therefore 
necessary that we should have them too;” but the production of 
iron-clad vessels, and especially of impenetrable gunboats, has 
rendered these line-of-battle ships, not only additionally useless, but 
actually a danger anda snare, because it is now frankly acknow- 
ledged that a single gunboat making its appearance is a sufficient 
justification for any number of these wooden vessels to take to their 
heels and run away. What has happened in America? A blockade 
established by these wooden vessels has been raised by one iron 
gunboat. Another iron vessel, improvised for the occasion, made of 
railway iron, in one of the southern ports, where the people are 
not apt in mechanical contrivances, suddenly made its appearance, 
and in almost a few minutes massacred the whole crew of one 
of the largest wooden frigates in the American navy—a ship 
larger, I believe, than any of our frigates. Nay, more, if another 
iron-clad vessel had not come to the rescue, it is the opinion of the 
best nautical authorities that that single iron-clad would have 
cleared the whole coast of Northern America of wooden vessels. If 
that be so, and nobody will gainsay it, what follows? We have 
1.6 of these large wooden vessels, which in all former times 
would have been regarded as the very mainstay and strength of 
England, but which are now of no advantage to us, which give us 
no strength as against a foreign enemy, and which, indeed, are 
actually a weakness and adanger. If we were at war to-morrow I 
challenge any naval officer cither in this House or out of it to say that 
we would send any one or all of these large wooden ships to oppose 
a single iron-clad vessel that may now be possessed by France 
or the United States. According to Mi. Scott Russell, who 
ought to know, we have probably spent during the last 
eight years about £30,000,000 in the material of wooden 
navy that now quite useless. I take the 106 ships I 
have spoken of «as having cost, with their contingents, 
£20,000,000. I won't say the Admiralty is accountable for the 
whole of this £20,000,000, but I firmly believe that the naval 
administration is fairly responsible for the loss of £10,000,000 of it. 
I believe £10,000,000 has been wasted in the construction of large 
Wooden vessels since other countries have known, and our own 
Government ought to have known, that these line-of-battle ships 
would be useless. Here is an account of the number of English and 
French sailing vessels in the years 1852 and 1838. In 1852 the 
British Government had 299 sailing vessels, and in 1858 it had 296, 
showing a reduction in six years of only 3. The French in 1852 
had 258 sailing vessels, and 144 in 1858, thus having diminished in 
six years their number of ships by 114. The reason for this differ- 
ence was that while our Admiralty were allowing good sailing 
vessels to rot in ordinary they were building new vessels, in order 
to put steam engines into them. But here is another table, still 
more eloquent and instructive. It is an account of the English and 
French vessels of all kinds, bi th sailing ships and steamers, in 1852 
and 18038. In 1852 the British had 475 sailing vessels and steamers, 
and iu 1808 they had 760, beir 1 increase of 258 in six years. The 
French in 1852 had ling vessels and steamers of all kinds, and 
408 in 1858 being an increase in six years of only 28. France had 
been, as I before said, converting her sailing ships into steame 
I have said there are 106 large useless vessels, and I challenge 
any naval authority to show that they are not useless. What is to 
be done with them? What number of those vessels have we in 
commission? I believe we have about forty-seven in commission, 
aud I have formed an estimate, as far as I could, of the number of 
men that are probably employed on board those vessels, or in the 
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contingents ashore necessary to be kept up for manning those ships, 
and Iam sure that 1 am very much under the mark when I say 
that there are 30,000 seamen employed in those useless ships of war. 
Let it again be understood that these ships are not merely useless, 
but they would be positively dangerous to you if employed in time 
of war. I venture to say that a great inventor of artillery, like 
Mr. Whitworth, would desire nothing more than that an enemy 
should give him such a target as a wooden line-of-battle ship 
or huge frigate with 800 or 1,000 men on board, the vessel 
being composed of combustible material, with that number of men 
crowded into the smallest possible amount of space and with 30 or 
40 tons of gunpowder under their feet. What artillerist could desire 
anything better than that an enemy should place himself in such a 
position to be destroyed? You know that all this is true. Can it be 
for the advantage of the country that we should keep 30,000 men in 
those useless vessels? Our ships of war existed for purposes of war, 
but if war broke out could we employ those great wooden ships? | 
say you would not dare to send those wooden ships to the coast of 
America if we were at war there. But that is not all. Your security, 
your honour, your vital interests are bound up in this question. Is 
it fair to your naval officers and seamen that they should be placed in 
such a position that they must be doomed to certain destruction in 
performing their duty, or must accept the dishonourable alternative 
of retreating before the enemy ? 1 am not so technically informed 
as to be able to speak of my own knowledge, but I speak always 
from good authority, and 1 am told that the discipline and ex- 
perience which sailors are getting on board these line-of-battle ships 
is not such as to qualify them for the duties they wou!d have to per- 
form in case of war in another class of ships. ln no point of view can 
I see that it is for the interest of the country that these enormous 
ships should be kept manned in this way. If they are useless, if 
they are dangerous, then, is there not the financial aspect of the 
country to be considered? Is the country in such a state as to be 
inclined to look on calmly and contentedly while this House is worse 
than wasting millions of money, expending it in a manner which 
imperils our honour and our safety ? Will that meet the approbation 
of the country, and is not something more due to our constituents ? 

Lord C, Paget, after a few remarks on another subject, said, I 
now turn to the remarks which fell from my hon. friend the 





member for Rochdale. 1 am prepared for an annual scolding from | 


him. It generally comes in the month of June. ‘his year it has 
come earher; but the season itself is somewhat earlier. My hon. 
friend has spoken of the opinions which I hold. The opinions | 
hold are those which I have always held. For a great many years 
1 have been of opinion that line of-battle ships are not vessels 
destined to play any great part in any fature war; and | have stated 
that opinion to this House. My hon. friend now takes me to task 
because, holding that opinion, I am a member of a Government 
which has gone on with the construction of line-of-battle ships. 
Now, let me state, in passing, that my hon. friend is utterly and 
entirely mistaken in his views as to what has been done by the 
Government in covering wooden ships with plate armour. ‘There 
were some of those ships in progress of construction which it was 
thought advisable to cover with armour plates, with the view of 
giving the country an additional number of armour-clad vessels 
without so heavy an additional expense as we should otherwise 
have had toincur. I have been trying to discover in the admirable 
speech of my hon. friend—for every speech he makes in this House 
is always thrilling and striking—any recommendation as to how we 
should improve matters; but | have been trying in vain. Does he 
want us to reduce the number of men? After going into a state- 
ment of the number of iron-plated ships and ships of the line now 
in the British navy, he said he did not know what to advise; but 
then he added, “ Reduce your men.” He says we might reduce the 
number of our men because we had 30,000 men in ships which we 
could not dare to take into action. This broad statement of my 
hon. friend was listened to with some surprise in this House, and, 
no doubt, it will attract considerable attention out of doors; and I 
would ask him to be a little more careful before he does make such 
statements. I understand the doctrine of my hon. friend and of a 
noble lord in another place to be this,—that our iron-plated ships 
will not require so many men as the ordinary ships of war; bat my 
hon. friend is mistaken in supposing that we have 30,000 men in 
the large vessels to which he referred. ‘The number in first-rates is 
1,086; in second-rates, 5,790; in third-rates, 2,300—giving a total 
of 9,176, instead of 30,000, And I can tell the House this, that 
whether you have armour-plated ships or ships of another des- 
cription, the number of men will be very little affected, because the 
great mass of your men are employed in small ships on distant 
stations, protecting your colonies and looking after your commerce, 
and therefore what you have in those heavy ships is really a very 
small portion of the whole number of men employed. But my hon. 
friend says, “ Why do you not take the example of the Americans ?” 
Now, Sir, if my hon. friend knows America as well as he professes 
to know it, he ought to be perfectly well aware that the Americans 
were the very last to take up the armour-plated vessels. Instead of 
being an example to us, the United States resisted the armour-plated 
vessels ; and it was not till they saw that the South were building 
them that they commenced to adopt them. It has been said that 
the Americans never built line-of-battle ships; but they built 
frigates which were men-of-war in disguise. ‘These ships were 
called frigates, and the object of so styling them was that in case of 
war against, say, this country, the Americans might be in a position 
to say that one of these frigates had been able to cope with a British 
line-of-battle ship. That was what they said in former wars. It 
is not my business to defend the Government in which my hon. 
friend opposite (Sir J. Pakington) was at the head of the Admiralty ; 
but I think it right to tell my hon. friend the member for Rochdale 
that he is under an erroneous impression when he says the com- 
mittee of 1858 did not recommend the construction of large ships. 
My hon friend says that committee told you the French were doing 
nothing, that there was no necessity for exertion on your part, and 
that if the Government had taken up the report of that committee, 
and acted on it, they would not have put the country to expense. 
Now, here is a paragraph iv that report which states,— 

“It will be seen that France, since 1852, has increased her steam 
line-of-battle ships from 2 to 40, of which there are five build- 
ing and four converting, and that this has been effected by the con- 
version of 26 sailing ships and the building of 14 screw ships. Eng- 
land in the same time has increased her line-of-battle screw steamers 
from 17 to 50, of which there are 10 building and 7 converting. 
This has been effected by the conversion of 2/ sailing ships, and the 
building of 23 as screw ships.” 

From that statement it appears that while France had increased 
the number of her line-of-battle ships from 2 to 40, England had 
increased hers from 17 to 50, I ask is that a statement which 
would justify any Government in not undertaking the construction 


of large ships? But the next paragraph states : 











“The addition, therefore, to the French navy in steam line-of | 


battle ships, complete, building, and converting, is 38, and of England 
33, since 1852. France has at present four iron-sided ships (/r¢gates 
blindées) in course of construction, as before stated. The steam 
frigates of France, screw and paddle, have been increased from 21] to 
46; and England has increased her steam frigates, screw and paddle, 
from 25 to 34, and her blockships of 60 guns each from four to nine. 
It is necessary that we should notice this superiority in steam frigates 
on the part of France over Great Britain, which, in the event of 
hostilities, might form a serious detriment to this country, especially 
in relation to the interruption of commerce.” 

I say that any Ministry who did not act on that statement, and 
did not at once set about putting the country in the position she 
ought to occupy in respect of her navy, would deserve to be sent to 
the ‘Tower or to that penitentiary into which my hon. friend wants 
to put me, I maintain, therefore, that the Government of that day, 
as well as the present Government, were right in making great ex- 
ertions towards putting the navy in an efficient state. As to what 





my hon. friend has said on the subject of our delay in the adoption 
of iron-plated vessels, I must remind him that I came down to the 
House for several years in succession, and lifted my voice in favour 
of armour-plated vessels, but all that time my hon. friend was silent. 








Posiic Paintine AND Srationery.—Mr. M‘Cuilloch’s annual re- 
port to the Treasury states that the printing now going forward is 
immense. At the end of November 1,724 pages were in type for 
the commission on the sanitary state of the Indian army, 880 pages 
for the commission on public schools, 490 for the commission on 
mines, 165 for the children’s employment commission, and some of 
these reports are illustrated by numerous plates, so that their 
aggregate cost will be very great indeed. These are but a portion 
of the commissions sitting. 

Iron ox Woop ?—A statement has been presented to the Admiralty 
by Rear-Admiral Robinson, Controller of the Navy, on the relative 
advantages of iron and wood, and cost of these materials, in the 
construction of ships for her Majesty's navy. The admiral says :— 
* Taking it for granted that it is essential for this country to possess 
a number of ships armour-plated, equal to that of any other power, 
the first consideration must be with regard to such ships as we 
require, whether they shall be of wood or iron. There are two 
important points involved in this consideration—1. The nature of 
the material. lIron possesses these advantages over wood :—An 
iron ship can be built of larger dimensions than a wooden ship, 
with no loss of strength. An iron ship has more rigidity and 
strength of structure, as a whole, than a wooden ship, though 
locally weak and liable to be penetrated by blows, which would fall 
harmlessly on awoodenship. An ironship has much greaterdurability 
in certain parts of the structure—indeed, in all parts where no wood 
is in contact with the iron—than a wooden ship; and after a lapse 
of years the iron frame would have suffered next to nothing as com- 
pared with a wooden ship. But against these advantages must be 
set the serious local weakness of the comparatively thin plates of 
which the bottom of an iron ship is necessarily composed; the 
danger, consequently, of getting on rocks in such ships; and the 
necessity which this weakness entails of constructing double 
bottoms, thwartship bulkheads, water-tight compartments, sluice- 
doors, &c , and various other complicated arrangements, which add 
both to the weight and cost of an iron ship; the rapidity with 
which the bottom of an iron ship gets foul, and the immense loss 
of all the ship’s qualities that follows from the adhesion of 
marine zoophytes. No practical remedy has been found for 
this serious disadvantage; repeated docking and cleaning is the 
only palliative. Add to this the extreme uncertainty as to the 
quality of the material used—in fact, the small quantity of real 
good iron of the best ship-building qualities that can be 
found in the market ; the prodigious ravages caused by the splinters 
of iron when the plates are broken and smashed by shot; and the 
far great r facility with which iron shipsecan be pierced below their 
armour plating by submarine guns than wooden ships. Lastly, as 
the progress that may be made by artillery and all destructiveagents 
of warfare is quite without a limit, the immense price paid in an 
iron ship for durability may not be an advantage, as new forms for 
ships of war may, before long, be absolutely requisite. The iron 
ship of to-day, for which so large a price has been paid, may not be 
the weapon we require to-morrow. It may prove, therefore, wiser 
and more economical to supply the wants of the moment by a 
cheaper and less durable structure, which, at least, is of the same 
quality as those with which we may have to contend. The most 
able designer of war ships in Europe, whose success has been so 
remarkable, M. Dupuy de L’Ome, is of this opinion, and constructs 
the ships that are to form the French line of-battle of wood, in 
preference to iron. 2. The second point to be considered in 
this question is,—where and how the ships, whether of wood 
or iron, shall be constructed. If iron is the material preferred, we 
have the choice of either incurring a large outlay in our dockyards 
for the requisite plant, or of building by contract. In one dock- 
yard only (Chatham) we can build in iron without any fresh 
expense. If, therefore, we take the other alternative, and build by 
contract, the following serious disadvantages attend upon our doing 
so. ‘The first practical fact that comes before us is that in no one 
instance have the contractors kept to their agreements with the 
Government, either as to time or cost. There is no prospect that 
more than one ont of the four iron ships last ordered will be 
delivered till many months after the periods agreed upon. It is not 
one contractor or one iron shipbuilder, but all, who have failed in 
their agreements, and this clearly indicates the great uncertainty 
attending this mode of construction, T'wo other difficulties present 
themselves,—1. The general slovenliness of the work performed by 
iron shipbuilders, rendering the presence of an Admiralty Inspector 
necessary on the premises wherever the contract ships are build- 
ing, and leading to many difliculties between the contractors and 
the Admiralty ; and, 2. The great temptations that beset the 
contractors, owing to the cost and difliculty of procuring good 
iron, to use inferior and cheaper material. Again, after a contract 
is signed no alteration or improvement, however great, can 
be made without submitting to any terms the contractor chooses to 
enforce. Strikes of workmen, strikes of colliers, disputes in trades, 
all interfere with the progress of the work, andalways tothe prejudice 
of the Government. But if wood be the material selected, the place 
of building will be our own dockyard, with ali the plant, appliances 
and materials already at hand. No more money will be required 
than what already appears in the Navy Estimates, whereas if the 
ships are built of iron by contract the whole of the money required 
to do so must be voted separately, and in addition to the ordinary 
Navy Estimates; and the increase of the total charge to the country 
could only be diminished in a very small degree, if at all, by 
the discharge of a limited number of workmen from some of 
the yards, who in such a case are entitled to pensions or 
gratituities, for it would still be necessary to retain that large 
portion of workmen who are employed in repairs, fitting and 
refitting ships, and in building the smaller classes which 
are essential for the protection of our trade in the distant corners of 
the globe. In every way, therefore, the system of building by 
contract armour-plated iron ships would be more expensive than 
building armour-plated ships of wood in our dockyards. The 
wooden ship, though in some respects inferior in rigidity to the 
iron, and not quite so strong, as a whole, is yet, if we may believe 
the detailed accounts we have received of such ships as the Gloire 
Normandie, Magenta, and Solferino, perfectly sufficient for the 
weight it has to bear. Very bad weather has had no effect upon 
the Gloire, a wooden ship plated from stem to stern, and therefore 
far more heavily loaded aud more severely tried than any of our 
iron armour-plated ships have yet been ; none of these ships having 
armour plates at their extremities. Great addition to the strength 
of the wooden structure is given by iron beams, iron decks, filling 
in between the timbers, diagonal bracing, &c.; and, taking 
all the circumstances into consideration, it seems decidedly 
preferable, at the present time, to build these ships in our dockyards 
of wood rather than in private yards and of iron, As a comparison 
the probable cost of the Hector and Valiant, armour-plated ships, 
has been taken; though, being only partially armour-plated, and 
the accounts not yet completed, an addition must be made to com- 
pare these with the wooden ships proposed to be built :—Cost of a 
ship of 4,063 tons, iron and partially armour-plated, if built by con- 
tract, £206,000 ; add (estimate), if wholly plated, £8,000—£214,000 
Cost of a wooden ship of £4,200 tons, and of greater strength than 
those now building, wholly armour-plated, for wages and materials 
(estimated), £170,000; add, as in the case of private firms, for general 
charges, incidental to the above, 10 per cent., £17,000—cost of the 
wooden ship built in the dockyard, £187,000. The cost of build- 
ing the Royal Oak, as furnished by the accountant of Chatham doch- 
yard, for labour and materials, with 2 per cent. added, is £151,970, 
including the value of materials already provided before the con- 
version commenced ; adding to this 10 per cent. for general charges, 
as a private builder would do, the cost of the Royal Oak for building 
amounts to about £168,000, subject to any corrections arising from 
the auditing the accounts when they are completed. The time re- 
quired to build the ironship by coutract has been twenty-five months 
(inthe case of the Hector). ‘T'o build the wooden ship leisurely aud to 
the best advantage would take about as long ; but if as much pressed 
as the contractors have been for the Hector, and if the workmen 
were entirely uninterrupted, the period might be shortened to twenty- 
one months.” 
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AND SUMMERS’ SHEER 
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‘Tne illustration represents the new arrangements of Messrs. Day 
and Summers, of Southampton, in the construction of sheer legs, 
whereby the back Jeg is made to act as a guy to the front legs when 
they overhang the wharf, as well as a prop to them when they are 
drawn inwards. This plan simplifies the machinery, and renders 
the working of sheer legs more rapid than those of the usual con- 
struction, besides reducing their cost. It will be seen that the mode 
of effecting the sliding movement of the back leg is that of a long 
wrought iron screw. 

Two sets of sheer legs on this plan have been already constructed, 
viz., one of 50 tons by Mr. Ferber, engineer,at Hamburg, and those 
lately erected for the Southampton Dock Company. 


The Southampton Dock sheers were manufactured by Messrs. | 


Day and Co., Southampton, under the superintendence of 
Alfred Giles, Esq., the engineer of the Southampton Dock Com- 
many, and are of the following dimensions:—Length of front 
egs, 110ft.; diameter at ends, 20in.; diameter at middle, 40in. ; 
length of back leg, 138ft. 6in.; length of wrought iron screw, 
48ft. 3in.; diameter of ditto, 84in. 

The main purchase blocks which were used for lifting the proving 


weight of 100 tons consist of a pair of four-sheave blocks with 1 in. | 


chain falls, the rate of hoist being from 3ft. to 4ft. per minute. ‘I'he 
chain falls lead from the bottom block toa leading sheave suspended 
from the main pin at the top of the sheers by a chain pennant, then 
downwards to the pulley at the bottom of one of the front legs, 
through a tunnel under the railway to the barrel. 

The wharf is thus clear of any impediment to traffic. The light 
purchase, or whip, consists of a two-sheave block aloft, suspended by 
« chain pennant to main pin, and a single-sheave block below. The 
falls of these blocks are likewise 1}in. and were proved to 20 tons. 
The rate of hoist for the whip is from 12ft. to 2Uft. per minute. 

The application of the long screw to these sheers has been very 
successful, and gives the man in charge of them the greatest facility 


in regulating the in or out motion, which is at the rate of about 12ft. | 


per minute. 


Figs. 1 and 2 are elevations, and Fig. 3 is a plan, showing the | 


general arrangement of the Southampton Dock sheers. 

Fig. 4 represents a section to an enlarged scale, showing the 
trough or groove which carries the long screw B, and the bottom 
end of the back leg. A, A, show the wrought iron top plates which 
hold down the back leg C. ‘hese plates are made very stout at 
the end of the groove next the front legs, to withstand the pull 
on them when the sheers overhang the water. ‘The plates at the 
other end are much thinner, as the strain is then downwards. 
D, D, is a wrought iron cross head which is connected to the back 
leg by the two side straps E, E, the brass nut for the long screw 
passes through its centre, and it has guide plates bolted to its ends 











pressure horizontal engines, with cylinders 12in. diameter and din. 
stroke, fitted with link motion. The extreme simplicity of the 
machinery confines the attention of the man in charge to the clutch 
| levers of the hoisting barrel and the pinion for working the long 
screw, the link motion enabling him to move either at the instant 
the signal is given. 

We may add that the long screw was cut in an ordinary screwing 
lathe, by doing one half first, and then turning it end forend. The 
| screw is prevented from sagging with its own weight by a 
| pendulum support, which rights itself after the back leg has 
passed. 
! 











| . 
Locomotives rox Crry Streer Roavs.—It seems likely, after an 


| experience and trial of some ten or twelve years, that locomotives or 
| “dummy” engines for drawing street cars will in some degree be 
adopted. There are many horse railroads, so called, where steam 
could be far better employed than any other power. In some 
localities it may not be thought discreet to employ steam; but once 
introduced, and the advantages shown by actual use, we have no 
doubt that steam will be used on a large majority of all the street 
roads in the country. On the Jersey City and Bergen Point Road, 
| a line of about four miles iv length, a combined steam engine and 

passenger car has been adopted with good results. Each car is 

26ft. Yin. in extreme length and 7ft. 9in. in width. ‘The seats extend 
| the sides, leaving a wide space in the middle,and itis heated by steam 
| pipes running under the centre of the floor. At the front end the en- 
| gine-room is partitioned off fromthe passengerapartment. ‘The machi- 





nery, consisting of two small inverted cylinders, each 5}in. in dia- | 
meter and l0in. stroke, is yoked to the pinion that gears into the 


driving wheel, and the tubular boiler, 27in. in diameter, is situated 
at the other end of the engine-room, leaving an ample space between 
for the engineer and brakesman. ‘lhe water tank is underneath the 
seats, and thus all the mechanism, boiler and adjuncts, are compacted 
| ina very small space. An improved truck enables the car to turn 
| curves of 60ft. with ease, although the wheels are situated 13ft. 
| apart. At Bergen Hill the grade is about 200ft., yet this steam car 
ascends it easily, and upon a level it can run at the rate of 16 miles 
an hour, ‘The engine is easily controlled in stopping, starting, 
| going slow or fast, backward or forward. At a speed of six 
miles an hour the car can be stopped within a space of S8ft. 
without the least vibration. These engines make no noise 
from exhaust steam, neither do they smoke. 
steam cars are now in use on this road. Mr. Smith, the accom- 
plished superintendent of the Hudson River Railway, has perfected 
a dummy engine for hauling cars over the track in the streets of 
| New York. A few days since a trial of its merits was witnessed 
by a large number of prominent men interested in the subject. 
| They were shown a train of five cars loaded with passengers taken 
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close tothe ground. A surface condenser receives the exhaust steam, 
so that there is no escape. This engine has the power of fifty horses, 
and can travel fifteen miles an hour. ‘he dummy engine is nota 
complicated nor a costly piece of machinery. It is not difficult to 
manage, nor liable to iujury with fair usage. It makes no noise to 
disturb the iniabitants in the streets through which it runs—it emits 
no smoke to offend the eye, and no fire to endanger life and pro- 
perty. It starts and stops easier and quicker than the best managed 
cars on our railroad avenues. ‘The steam car on the Bergen Point 
road, referred to above, consumes only eight pounds of coal per mile 
—in other words, it can travel a distance of seventy miles at a cost 
of 1 dol. forcoal. It can do the work of eight horses, whose feed 
and care would cost about 4 dols. per day. The engine and car, 
which accommodates eighteen passengers, cost 3,500 dols.—eight 
good horses would cost more than that amount. ‘The horses depre- 
ciate in value 25 per cent. per annum, but the engine will last ten 
years, and it will cost less to keep it in repair than it will to pay for 
the shoeing of the horses. The greatest objection to the use of 
steam on city roads is the liability to frighten horses, but we under- 
stand that in this case it has been overrated. But very few horses 
have been the least startled by these cars, and the most sensitive of 
animals can easily be trained to work or travel alongside of the 
dummy without manifesting any symptoms of fear. We look for- 
ward with contidence to an early arrival of the time when a large 
part of the most severe work now done by horse-power will be done 
by steam, and these useful animals will be kept more for the lighter 
work of the carriage and the saddle. Every man should own a 
horse and know how to ride it well. —Ameri an Railway Times. 

Tue Fiscarv.—Amongst the good appointments recently made by 
the Duke of Somerset is that of Commander KR. A. E. Scott to the 
Fisgard. We have from time to time recorded various lectures of 
Commander Scott on maritime warfare, and the Ordnance Com- 
mittee have selected his system of rifling naval guns for more 
extended and careful trial with a very powerful gun. There has 
been hitherto far too little regard paid to science in the navy, and we 
have had to express our fears of the disadvantage the old routine 
was entailing upon the service. We regard the attention which the 
Duke of Somerset is now bestowing upon the careful training of 
the younger officers as an earnest of a better appreciation of the 
greatly increased efficiency that must result from the encouragement 
of scientific and professional attainments. —Army and Navy Gazette. 

Tre Great Russtan Raiway.—(From our Correspondent.) —The 
report of the council of administration of the Great Russian Railway 
Company for 1861-2, which has just come into my hands, is a very 
bulky document, the report proper extending over 105 pages, 
while several very bulky tables follow. The undertaking, upon 
which about £25,000,000 have been expended, on the faith of a 


| 5 per cent. guarantee by the Russian Government, appears to be 


for working in the groove. The pull and thrust of this long screw | from the lower depdt on Thirtieth-street. The dummy started the | 
is taken on collars iv the main plummer block, as in the screw shaft | whole train much easier than four horses start a single car, and | 


of a marine engine. 

Fig. 5 is an enlarged view, showing a section through the hoisting 
barrel, with the worm shaft, which is connected with or disengaged 
from the engine crank shaft by the clutch A. This worm is cut out 
of the solid shaft, and its lower half works in a bath of oil. A 
screw plug B allows this oil to be run out at intervals when it 
requires to be changed. The thrust or pull of the worm is received 
by the collars C. 

The motive power of these sheers consists of a pair of high- 


it was stopped quicker to take up passengers than is usual 
with horses; and all this without any abrupt jar to discom- 


| 
| 


pose the firm stand of those who could not procure seats. The | 


cylinder of the dummy is 12in. diameter, with a ldin. stroke. The 
engine is geared up 2}to 1 on a friction wheel, and at a speed of six 
miles an hour makes 125 revolutions ina minute. The driving wheel 
is connected with the roller by rods. The water is received in tanks 
which form the frame of the engine. The steam is made in an 
upright tubular boiler, 48in. in diameter, and the fire under it is 


making good progress, the traffic having doubled in 1862 as com- 
pared with 1861. ‘he extent of railway pow at work is 1,010 miles. 
Last year seventy-five mixed locomotives, forty-nine goods loco- 
motives, and thirteen locomotives to be used at stations were ordered 
by the company ; and, at the close of 1862, it was calculated that 
the company had 322 engines, of which 220 were employed on the 
St. Petersburg and Warsaw, and 102 on the Nijni-Novgorod line. 
The company has constructed a good deal of its plant, and many 
of its turntables, switches, &c., at its Leuchtenberg works, and 
fitting and repairing shops on a great scale were last year brought 
into operation at St. Petersburg. 
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TO CORRESPONDENTS. 

Notice.—A SprctaL EDITION of THE ENGINEER is 
published for FoREIGN CrRcuLaTION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*." Covers for binding the volume can be had from the publisher 
price 23. 6d. each. 

E. P. (Dudley).— We are unable to edvise you in the matter. 

R. A. P. (St. Helier).— We shall be glad to asford you space for a letier on 
the subject. : 

T. W.—Messrs. Atchley and Co., of 106, Great Russell-street, publish a work 
on estimates and specifications. . ’ 

Bakivm.— We should not think of answering such a question as which of two 
makers of machine tools is ** the best.” . 

D. K—The appearance: of your letter would neither vindicate your cause 
nor advance the subject under discussion. 

D. D. M.—The Liverpool and Manchester Railway was the first worked by 
locomotives which was opened for passenger tresic. 





FRICTION COUPLINGS. 
(To the Editor of The Engineer.) 

S1r,—I shall esteem it a favour if you or any of your correspondents would 
let me know the proper taper for a conical clutch to get the maximum of 
bite without fastening itself against being released. Also the smallest 
clutch to transmit the whole power of a 9-horse engine (clutch shaft run- 
ning at same speed as fly-wheel shaft of engine). H, W. 

MEETINGS NEXT WEEK. 

InsTiITUTION oF Civi, En@incers - Tuesday, March 17th, at 8 p.m., 
discussion upon “ The Perennial and Flood Waters of the Upper Thames ;” 
and, if time permits, “ Description of the Lydgate and Buckhorn Weston 
Railway Tunnels,” by Mr. J.G. Fraser, M. Inst. C.E. 

Society or Arrs.—Wednesday, 8 p.m., ‘On the Suppression and Ex- 
tinction of Fires,” by C. B. King. 





Tue ENGINeer can be had, by order, from any newsagent mm town or country 
and at the varwus railicay stations; or it can, if preferred, be supplied 
direct from the opice on the following ters (paid in advance 

Half-yearly (including double number), lis. Od. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tur ENGINEER is registered for transmission abroad. 

Advertiscnents cannot Le guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in eoch week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sirpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. Ail 
single advertisements from the country must be accompanied by stamps in 
payinent. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the , wblisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of THE ENGINEER, 163, 
Strand, London, W.C. 
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THE ROYAL MARRIAGE. 

No welcome could have been heartier than that which 
the people of our land have given to the Princess of Den- 
mark, and no rejoicings more genuine than those which 
have followed the marriage of the heir to the throne of 
England. Yhe memorable gladness of this week has 
broken through a cloud of national cares and anxieties, as 
the broad and genial sunshine, which has for once and so 
fittingly illumined this otherwise inclement season, was 
welcome after many weeks of winter. ‘The remembrance 
of the sore bereavement of our beloved Queen, whose 
happiness is so dear to every Englishman’s heart, the 
almost constant, and at times imminent, risk of our being 
forced into war with one nation or another, the distress in 
the manufacturing districts, and the wide-spread dis- 
turbance of our commerce, had, together, saddened 
and darkened our every expression of national feeling. 
But we now have cause for hope, if not for satisfac- 
tion. In the marriage of the Prince of Wales, and in 
the worth of his fair bride, whose sweet Scandinavian 
beauty has won the hearts of us all, we have the 
best assurance of much and prolonged happiness in the 
royal family. With careful yet firm statesmanship we 
may still hope to 1emain at peace with other nations. 
Thanks, also, to the enlightened commercial policy of the 
Emperor of the French and of a few other rulers, and to 
the growth of our colonies, we are surely, although slowly, 
recovering our usual trade, and already, too, the condition 
of our manufacturing interests affords good ground for the 
hope of their early restoration to comparative prosperity. 

We may, too, takea deeper view, and one which is likely 
to strengthen our hope in our national welfare and 
happiness. We do not want for proofs that our Sovereign 
rules in the affections of her people,and that the popularity 
of the Prince of Wales is quite distinct from the homage 
which might be oifered him as the heir to imperial au- 
thority. Englishmen now acknowledge no “ divine right 
of kings,” however the formula “ Det gratia” may be 
accepted in state phrase, and yet the men of no nation 
better comprehend the necessity for a regal head in every 
system of government, not as representing personal 
dominion, but as individualising the majesty of the people 
themselves. Our loyalty not only encompasses the person 
of the sovereign, but it is inspired by a conviction, or, to go 
further, a faith, in the necessity for sovereignty. Men 
must become much more nearly perfect than they are 
before they can dispense with kings, for the experience of 
all time has shown that, whatever may be trusted to 
those who have ancestral honour and permanent interests 
to protect, the mass of mankind are not yet qualified to 
govern themselves. ‘There can be no society without order, 
and order means authority. And yet that authority which 
is symbolised by the imperial sceptre of a king or queen of 
this realm, is, in truth, the authority of a nation of men 
who, whatever may be the forms of their government, 
really do govern themselves, but through the medium of 
those among them who, from superior birth and education, 
are best qualified to protect the common interests, and thus 
to secure the common happiness of all. It is in unmea- 


sured devotion to this system of government that our 
national security lies. No men have less to fear from 
despotism than ourselves, and no people are, upon the other 
hand, more secure from the dangers of popular licence. 
England can never be what France was before or during 
nor yet what France is now, in all that 


the Revolution, 


concerns liberty of speech and the rights of the subject. 
Nor while the time-tried patriotism of Englishmen yet 
endures, while no one among us prostitutes himself to an 
unworthy ambition of power, and while our society is 
knitted, as it now is, by ties of respect, deference, and 
mutual kindness, and by a common devotion to the throne 
emblematical of all our power — never while we thus 
remain can our land present the wretched spectacle now 
afforded by American strife. 

The joyous events of the past week will long live in 
history. They were not, indeed, sigualised by imperial 
pageantry of the kind before which ancient Rome was 
wont to bow down, but we know that 

Where least of state there most of love is shown ; 
and our future king must have owned to this truth when 
nearly all the dwellers in the greatest and proudest city in 
the world came forth, but the other day, to do honour to 
himself and the princess of his choice. Not the power of 
all the Caesars, nor of the greatest of the Persian kings, 
could have commanded such welcome. Surrounded by a 
united, powerful, and loyal people, themselves skilled in 
turning every latent good of nature into national wealth, 
inured to hardy effort, and fired with that spirit of intelli- 
gent liberty against which all that despotism might ever 
dare would be in vain, this Prince of England, for such he 
is, might well repose proudly in the affection and trusty 
care of these his future subjects. And when, in the course 
of nature, he shall reign over this land, we may hope with 
reason that he will wisely exercise his power, and that the 
good teaching of his noble father will never be lost upon 
him. Looking forward to the prospect of a long and 
glorious succession, we may hope, too,.that each succeeding 


ruler will, in turn, be as much beloved, and that each will | 


know how best to advance the prosperity and happiness of 
our common country, 
METROPOLITAN RAILWAYS. 


“How are we to ride through the metropolis ?” is a 
problem to which every day adds fresh importance. With 


a population of three ‘millions, with whom means of fre- | 


quent and rapid intercommunication are in constantly 
increasing demand, the question is already pressing closely 
upon us, and its solution is likely to afford abundant scope 
for the exercise of inventive and professional talent. We 
must avail ourselves of one of three systems of communi- 
cation :—to wit: overhouse, street level, or underground. 
Of overhouse railways we have examples in the Green- 
wich, the Blackwall, the South-Western, the Chatham and 
Dover, and the Charing Cross lines, all very costly, and 
objectionable, moreover, from their interference with the 
light, prospect, and natural circulation of air in the neigh- 
bourhoods through which they pass. ‘To provide London 
with, say a hundred miles of such lines, at a cost of half a 
million or so a mile, would be out of the question, to 
say nothing of the positive nuisance which these 
lines would create if actually constructed and at 
work. Mr. Barlow's proposed system of suspended 
railways, in 1,000ft. spans, may be open to rather less 
objection, but that, too, would be costly and un- 
sightly. As for rails at the street level, a trial of 
Mr. 'Train’s tramways seems to have settled the minds of 
the more influential portion of our population against 
them, Although we believe that exaggerated and ima- 
ginary objections have been raised against the tramway 
system, it cannot now be considered as adapted to the 
demands of our metropolitan traffic. 1t is whelly incom- 
patible with anything like speed, to begin with; it would 
certainly interfere with the movements of ordinary carriages 
in the streets; and it must be owned that it is always 
more or less dangerous. 

We next dive underground, and find the Metropolitan 
Railway; capacious, no doubt, and admitting of rapi 


communication, without interfering with the light, air, or | 


traffic aboveground. Yet the extension of a great system 


of full-sized railway tunnels under nearly all parts of | 


London would be uot only attended with great expense, 


but with great danger to many of our finest buildings. | 
Passengers are compelled, too, to descend to a considerable | 


depth to reach the trains, and the air of the tunnel is 
almost of necessity foul. The locomotive power now em- 
ployed in the tunnel is very much more expensive than 
tixed engine power, capable, under a different system, of 
performing the same work; and, furthermore, at least 
one-half of all the locomotive power is absorbed in the 
movement of the engine and tender alone. Even tank 
engines, suited for the working of the underground rail- 
way, can hardly weigh less than 30 tons, and the 
resistances of this weight are quite equal to those of a full 
passenger train. 

The underground system plainly affords good oppor- 
tunity for the adoption of atmospheric traction. ‘The 








joint along the tube was one of the great evils of the old 
atmospheric railway, and it seems reasonable, therefore, 
while the whole line is being made within an inclosed space, 
to adopt this enclosure for the purposes of the atmospheric 
tube itself, the carriages running within the tube instead of 
above it. There can be no possible objection, so far as we 
can see, to this plan. Within a tube 100in. in diameter an 
excellent and permanent railway might be laid, and com- 
modious carriages admitted. On a level, an exhaustion of 
air from one end of a train, to the extent of only 2o0z. per 
square inch, would give an available tractive force of nearly 
1,000 lb., sufficient to take a train of 20 tons at any required 
speed up to 75 miles an hour, it that were desired, or could 
be {prudently maintained. ‘The impossibility of collisions, 
the absence of smoke, steam, and offensive gases, the 
constant circulation of air through the carriages, and the 
facility with which the whole arrangement might be 
constructed and put down, would give it a vast advantage 
over the full-sized tunnel with the trains worked by loco- 
motive engines. Although the carriages would be entered 
and quitted at the sides, they would be made to open, when 
required, at the ends, so that, should a train for once 
lodge in any part of the atmospheric tube, the passengers 
could at once alight and walk back to the nearest station, 
the exhausting apparatus in front still keeping up a good 
circulation of air. 


The exhausting apparatus employed for the Pneumatic 
Despatch isa large centrifugal fan or air pump, but for 
economical working on a large scale engines much like 
those employed for blowing blast furnaces might be found 
best. With a very light load on the pistons these might 
easily be worked, with 150-in. exhausting cylinders, at the 
rate of 400ft. per minute. It is not impossible either that 
steam might economically admitted direct into large 
exhausters or receivers, so as to expel the air, and by su 
seq uent condensation a vacuum would be produced which, 
on the admission of air from the tube, would produce the 
requisite rarefaction in a space at least 100 times larger 
than the capacity of the exhauster itself. 

Before the railway projectors carry through their 
schemes now before Parliament we trust the atmospheric 
system will receive due attention, and we look with con- 
| fidence to the working of the Pneumatic Post, imperfect 

as that work is in its present structure, to demonstrate the 
practicability and expediency of an underground railway 
| system upon the same general principle. 
| 





THE STRENGTH OF IRON, 


WuoEVeER would undertake, carry out, and publish the 
results of a series of thorough experiments upon the 
strength, and especially the elastic limit, of the various 
descriptions of iron employed in large structures, would 
deserve well of the public and of our profession. Mr. 
Kirkaldy’s extensive series of experiments serve to show us 
all the more clearly how much is still required. There is 
abundant reason for believing that, as a rule, we are in the 
habit of over-estimating the strength of iron. We are too 
much disposed, where the security of a structure is con- 
cerned, to refer to the strength of “ good iron” without 
| ascertaining whether the particular quality employed at all 
approaches the standard. We are inclined, too, to adopt 
average strength, where, in many situations, we must 
trust wholly to the minimum strength. In almost all cases, 
too, we adopt, as the strength of any kind of iron, the 
breaking weight of a small trial bar, without considering 
how far a larger mass may fail to attain this strength. 
We have just referred to Mr. Kirkaldy’s experiments, 
and we muy here observe that, carefully as they were 
conducted, they were made under circumstances which 
were likely to give higher results than can be safely 
counted upon in practice. For they were, toa large extent, 
made upon the class of irons employed by first-class firms 
of mechanical engineers, like Messrs. Napiers, and which 
irons are more or less superior to the brands commonly 
employed for bridges and iron ships. . They were, too, 
generally made upon bars of small section, which are 
almost invariably stronger than large bars made at the 
same works. It would, of course, have required a testing 
machine of great strength to break bars of large dimen- 
sions, but the results obtained with specimens cut from a 
hammered crank shaft of moderate size show what might 
have been expected from heavy bars. In the case of one 
crank, the greatest strength of the hammered iron, strained 
in the direction of the grain, was under 20 tons, while 
broken across the grain the strength varied from about 
18 tons,as the maximum, down to 14} tons only per 
square inch, Mr. Mallet, as is well known, has found the 
strength of portions of other large forgings to be even 
very much less than 14} tons. The strength of a ham- 
mered armour plate, Mr. Kirkaldy found, was, in one 
direction, but from 18} tons to 154 tons per square 
jinch. In the next place, all Mr. Kirkaldy’s specimens 
were too short to afford an actual measure of the strength 
| of lenger bars. For all bars and plates vary, more or less 
| in quality at every point, and a difference of as much as 
20 per cent. in strength will occasionally be found in the 





| 


d | same bar when cut up into short lengths and broken. In 


nearly all Mr. Kirkaldy’s tables the average strength of a 
| number of short specimens is given, and many would be 
| disposed to accept this average as the measure of the 
strength of the iron. Yet in nearly all the tables the 
| variation in the strength of different samples amounts to 
,from 20 to 50 per cent., one or more being considerably 
weaker than the average. ‘There is every probability, 
therefore, that, if bars of 10ft. or greater length had been 
tested, nearly every one would have been found to contain 
one of the weaker spots; so that the average strength of 
the whole might be from 1 ton to 3 tons per square 
inch below that obtained from short specimens, Even in 
Lowmoor plates there was a variation of strength in about 
a dozen specimens only of 22 per cent. One Farnley 
plate broke, when strained at right angles to the grain, 
with 40,541 lb. per square inch; while another, broken in 
the direction of the grain, bore 62,544 lb., or 54 per cent. more 
than in the first instance. Glasgow “ ship” plates, broken 
lengthwise, bore a maximum strain of 53,370 1b., and a 
minimum strain of 37,474 1b. When broken crosswise, the 
strength varied from but 32,450lb. to 49,842 ]b., the 
greatest longitudinal strength being 64 per cent. greater 
| than the minimum transverse strength, the greatest longi- 
| tudinal strength being also 42 per cent, more than the least 
| strength in the same direction. Glasgow “best best” 
| plates varied from 38,605 lb. per square inch to 57,804 Ib. 
| when broken lengthwise, the last-named strain being 
50 per cent. greater than the first, while, when broken 
crosswise the strength ran from 37,237 1b. to 49,083 lb. 
The variation in the strength of a considerable number of 
Consett * best best” plates was nearly as great. 

jven the large number of specimens tested by Mr. 
Kirkaldy was not, we may reasonably suppose, sufficient 
to disclose the weakest section to be found in the irons of 
commerce. We can point to no other experiments so ex- 
tensive as his, but even these we think are insufficient. 
With proper apparatus for testing some thousands of 
large and long bars, and thick plates, of the quali- 
ties commonly employed in large structures, we do 
not doubt that a much greater irregularity of strength 
and a considerably lower average than has been 
yet accepted would be disclosed. Such experiments 
should conducted progressively, so as to know 
the elastic limits of each specimen; and this, we appre- 
'hend, would be even more variable than the breaking 
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weight. We may trust that some one having leisure, and 
possessing sufficient means, will yet undertake a conclusive 
series of experiments to determine the points we have 
raised. 
LITERATU 2E. 
chet-Book of Useful Formula and Memoranda for Civil 
and Mechanical Engineers. By Gutt¥orp L. Mo.eswortn, 

Member of the Institution of Civil Lngiveers, Principal 

Resident Engineer o! the Ceylon Railway. London : E. and F, 

N. Spon, 16, Bucklersbury. 

THIs is, indeed, a pocket-book, measuring Jin. by 3in,, fin. 
thick (yet containing 220 pages), made to open after the 
manner of memo: -andum- books, so as to be conveniently 
held in one hand, and having the elastic band now common 
to the true pocket-book. 

So much for externals. The contents of Mr. Moles- 
worth’s book are in refreshing contrast with those of the 
ordinary works of this class. They are, at the same time, 
wonderfully condensed; and thus nearly, or quite, 500 
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418. Joan Burcntey Watts, Birmingham, ‘‘ Improvements in the manu- 
facture of m«tchets and swords,” 

420. KICHAKD ARCHIBALD BroomaN, Fleet-street, London, ‘‘An improved 
cover or protection for steel and other metal springs, ribands, and 
hoops.”—A communication from Eugene Lange, Paris. 

Joun Harrington Haywoop and WiLLIAM VERNON, Nottingham, 

Improvements in packing bonnet fronts, rouches, and other similar 
articles, 

424. Witniam Natper, Wantage, Berkshire, ‘‘ Improvements in rotary 
screens and in the machinery or apparatus employed in the manufacture 
of such screens.”—Petitions rec rded Lith February, 1863. 

426. Tuomas WiLtson SALMON, , Mile End Old Town, London, **TImprove- 

















distinct subjects are summarised in a very bricf space. 
The formule and memoranda apply to surveying, levelling, | 
setting out curves, and various problems dependent upon 
railway curves, earthwork, blasting, retaining walls, dams, 
brickwork, mortars and cements, plastering, railway cul- 








verts, arches, bridges, beams and girders (the last re- 
ceiving considerable space at the author’s hands), floor- 
ing, roofs, walls, pile-driving, railways (at considerable 
length), resistances of trains, roads, canals, water- 
works, sewers, drainage, ventilation, warm- 
ing, light, sound, heat statics and dynamics, me- 
chanics, millwork (including the teeth of wheels at 
some length), belting, friction, screws, shrinkage of cast- 
ings, alloys, fluxes, workshop recipes (very useful), tem- 
perature and volume of steam, steam expansion, boilers, 
fuel, horse power, the steam engine (with a great numbe Y | 
of rules), locomotives, water wheels, turbines, “steam vessels, | 
screw propellers, tonnage, blowing engines, fans, centri- | 
fugal pumps, dynamomcters, ironworks, boring and 
turning, dredging machines, corn mills, wood-working 
machinery, mining machinery, winding engines, cranes, 
&e., besides an appendix containing a useful series of 
tables of weights and measures, logarithms, squares and 
cubes, areas and circumferences of circles, &c. 

We have looked very carefully through this work, and 
although we have detected a very few imperfections, it is 
altogether superior to any other of the so-callea “ pocket- 
books” known to our profession. Its portability is a 
great recommendation, while the exceedingly low price at 
which it is published (4s. Gd.), places it within the reach 
of all. 


gasworks, 


THE PATENT J OURNAL. 


Ccendensed from the Journal of the Commissioners of Patents 





Grants of Provisional Protection for Six Months, 

2851. Joun Tuomas Stroup, Birminghem, “ Improvements in lamps for 
general and special purposes and in parts connected with the same.”— 
Petition recorded 23rd October, 1862. 

30.9. Hesry Buraiper, Grenville-street, Brunswick-square, London, “ Im 
provements in apparatus for extinguishing fires, applicable also for venti- 
lating and fumigating, and for supplying, delivering, and distributing 
Buids,"— Petition recorded Lith November, 1862 

3469 WiLLiaAM BiLLiInauuKstT and JOSEP s Rrava, Rochester, New York, 
U.S., * Au unproved portable battery.” —Petition recorded 29th Deceuber, 





Westhoughton, Lancashire, ‘Improvements in 
—Petition recorded th January, 1863. 
Waterloo lron Works, near Andover, Hants, 
"— Petition recorded 9th 


J AMES ECKERSLEY, 
eam for weaving.’ 
3. WILLIAM ‘Tasker, jun., 
“Tmprovements in the construction of harrows. 
January, U63. 

165. Brrrram VAN DER MARK, Great John-strect, Manchester, “ A new 
and improved muysical strument of the harmonica class.”—Petition 
recorded 19th January, 1803. 

230. ALF«kD Leonoke Lierour, Paris, and Joserm Bricirrs Rorsin, Rue de 
Salbonville, Neuilly, Paris, ‘* ‘Tmprove ments in gyunastical apparatus,” — 
—Petition recorde/ 26th January, 1863. 

285. Joun Liaurvoot, Accrington, Lancashire, and Freperick TRACHSEL, 
Manchester, mprovements in machmery or apparatus used in the 
process of distillation.” — Petition recorded 3lst January, 1863 

320. CHARLES FAULKNER, Davin FAULKNER, and JAMES FAIKLE Birraing- 
ham, and WILLIAM CHARLES stirF, Edgbasten, near Birmingham, ‘* Im- 
provements in the manufacture of gun bariels.”"—Petition recorded Ath 
February, 

847. CLAUDE Pantcot and ANTONINE Grivet, Boulevart St. Martin, Paris, 
* Improvements in locks.”—Petition recorded 7th February, 1863. 

379. FREDERICK OrrentteiM, Strand, London, ** An improved plastic com- 
pound for dental purposes, to be used instead of wax, gutta-percha, or 
resinous gums, in taking the impression of the mouth.’ "Partly a” com- 
munication from Edouard Billard, Paris —Pelition recorded 12th Febr uary, 
1864. 

38s. Janez Jones, Liverpool, ‘ Improvements in the manufacture of lead, 
tin, and other inetals, or amalgamation of metals of a like fusible nature 
into sheets of any required thickness and length, and also coating one or 
both sides of pipes and sheets of lead and other metal or amalgamation of 
metals With tin or other substances, and in the apparatus connectec there- 
with.” 

390. James Borrerrson, Levenbank Printworks, Dumbactonshire, N.B., 
“ Improvements im apparatus or means for printing woven fabrics by 
blocks 

3 WiLLIAM JORERTSON, 

spinning and do tbling.’ 

803. Groner Winetey and SamMurn Morris, Dukinfield, Cheshire, ‘‘Im- 
provements in machines for spinning -_ doublit 

304. Oxiver Hicks Hopar, Shoreditch, London, “ Improvements in hat 
brims, in the manufacture of bat brims, and in the apparatus or nia- 
chinery used in such manufacture.” 

396, SAMUEL Wurttaker, Craidock-street, Haverstock-hill, Middlesex, 
“ Improvements in indicating the positions or con vitious of railway signals 
and points, and in the apparatus employed therein.”—VPetitions recorded 

sth February, 303. 

8S. ROWLAND Baat uky, Blackburn, Laneashire, “Tmprovements in the 

construction of creels for warping machines, and other machines to which 

applied. 
































Manchester, “ Improvements in machines for 


















creels a 
400, WiLkiaM Cakne PAUL and ALFRED THOMAS Suore, Queen’s-road, Bays- 

water, London, “Improvements in the mode of constructing: spring 

mattresses and other such articles for sitting and reciiming upon.” 

401. JOUN SACHEVERELL Gisborng, Birkenhead, Cheshire, “and WILLIAM 
Simrson, Liverpool, ** Improvements in means for rendering ships’ and 
other compasses insensible to local attraction.” 

402, Henri Dempinskit, Rue de l'Oratoire du Roule, Paris, ‘‘ A new motive 
apparatus and proce Sees proper for giving to it a continuous motion and 
unlimited strength.’ 

404, WILLIAM Woop, 
ments in cutting or producing 
nected therewith,” 

406. Joun Henry WaALsu, Kensington, London, “ Improvements in 
breech-loading tire-arms, and in the cartridge cases to be used therewith.’ 
408. WinntaM CLARK, Chancery-lane, London, ‘* lmprovements in the 
method of and apparatus for separating the fibres of straw, wood, and 
other vegetable substances, and extracting the gummy and colouring 
matters therefrom, to render them fit for paper stock, or for other pur- 

poses.”—A communication from Azel Storrs Lymann, New York, U.S. 

410, James Hie@ins and Henny lHiee@ins, Salford, Lancashire, Improve- 
ments in carding engines and in apparatus connected therewith,” 

412. Joun Moraax, Stephen’s Grecn North, Dublin, ‘‘ Improvements in 
embalming and preserving from decay human bodies and bodies of other 
animals, also pickling, curing, and flavouring animal bodies.”—Petitions 
recorded 14th February, 1863. 

416. CHARLES DENTON ABEL, 








Ashton-under-Lyne, Lancashire, ‘‘ Certain improve- 
screws or threads, and in apparatus con- 











Southampton-buildings, Chancery-lane, 


London, “An impreved omnibus.”"— A communication from Justin 





Francois Audineau, Bordeaux, France. 


wents in washing machines.’ 

123, WILLIAM THOMAS Dina, ituli, “An improvement ia brewing 

430. Jostan Gimson, Leicester, “ Improvements in presses for punching or 
cutting out leat her and other substances.” 

$32. JAMES DURANT, Sussex-street, St. Pancras, London, “Improvements in 
c ~~ y tops.” 





Patents on which the stamp Duty of £100 has been Paid. 
609. GrorGe Rees, Clerkenwell, London.—Dated 13th March, 1856. 
8¥3. ALFRED Vincent Newron, Chaucery-lane, London.—A communication, 
—Dated 14th April, 1856. 
626, Rosert WALTER WINFIELD, Birmingham, and JouN Simms, Fleet- 
street, London, and Tuomas Lioyp, King’s Norton, Worcestershire, —Dated 
15th March, 1556. 


Notices to Proceed. 

2851. Joun Tuomas Stroup, Birmingham, ‘‘ Improvements in laps form 
general and special purposes, and in parts connected with the same.”— 
—Petition recorded 237 October, 1862. 

2889. ‘1110MAS PILGRIM, Carlisle-terrace, Fairfield-road, Bow, London, * An 
improvement in locks, bolts, latches, and ovher fastenings.’ 

2893. Gustav LINDEMANN, Salford, Lancashire, ‘‘ Improvements in the 
manufacture of bricks, tiles, slabs, and other articles of earthenware or 
other plastic material, and in the machinery or apparatus conn ct.d there- 








JAMES WaKEMAN Lanz, Caledonian-road, London, ‘‘ Improvements in | 


"genuine gs for studs, sleeve fasteners, solitaires, bracelets, brooches, an¢ 
other ues.” 

436. Henry T MLINSON, Rotherham, Yorkshire, ‘‘ Improvements in stoves 
or fire-places for warming apartuments.”—Petitions recorded lith February, 
1865. 

438. Epwarp Strawson, Royal Arcade, New Oxford-street, London, ** Im- 
provements in the manufacture of buttons, which may be instantaneously 
attached without sewir 

439. Geonen Kennepy Geye.in, Chenies-strect, London, ‘* An improved 

ate whereby the perfect combustion of the various compounds of coal is 










produced.” 

440. Micurn Sirerist, Ewell, Surrey, “ An improved atmospheric brake or 
break.” 

442. Joun Faeperick Spencer, Newcastle-upon-Tyne, ‘ Improvements in 
apparatus for regulating and working the valves of steam and other 
engines.” 

Francis Jounston and Rovert Hratiey, Blackburn, Lancashire, 

u improvements in looms for weaving.” 

446, George TOMLINSON BousFiRLD, Loughborough Park, Brixton, Surrey 

“Improvements in breech-loading jire-arms.”"—A communication from 

Isaac Hartshorn, Providence, Rhods Island, U.S.—Petition recorded sth 















, LAND, Hyde Chestershire, and Joun CHARLES DICKINSON, 
Blackburn, Lancasiire, * Certain improvements in machinery or appara- 
tus for warping or beaming yarns or threads.” 

154. Lovis AUGUSTE PouGuT, Rue St. Sébastien, Paris, 
the manufacture of oil lumps.” 

456 JEAN Joseru Bapart, Bishops sgate-street, London, “ Improvements in 
the preparation of cotton seed cake 

453. NATHAN THompson, Abbey-gardens, St. John’s Wood, Londo 
provements in apparatus for stopping bo ttles, ji ATs, aud other v 
in tools oye producing parts of such apparatus.”—Pctitions recorded 10th 
February, 1863. 

462. C mp Ar BILLINGSLEY, Manchester, ‘Improvements in saddlery, 
harness, driving straps, and similar articles.” I 

164. CHARLES WILLIAM SIEMENS, Great George-street, Westminster,‘ 
provements in insulating a:.d supporting telegraph line wires.” 

466, Ricuarp Leu, G chureh-street, London, ** Improvements in 
armour plating or protec ting ships and vessels.” 

470. WinLiaM Husbanp, Hayle, Cornwall, and Joseri Quick, Sumner- 
street, Southwar Surrey, fe Improvements in apparatus for raising 

yage and water.”—FPetitions recorded 20th February, 1863. 

472. Roert Tuomrson, Wigan, Lancashire, ‘* Improvements in apparatus 
for moulding.” ‘i 
474, FRANCOIS JULES MANCEAUS, Paris, “Improvements in fire-arms, or in 

transiorming arms of large calibre into arms of smaller calibre.” 

476. Rorert VALENTINE DopwKLL, Manchester, “‘ An improved method of 
preventing the destruction of plants by insects and certain description of 
animals, und in the means for effecting the same.’ 

478. ALBERT C EILEUR, Shawbury Vilas, Camden-road, London, “ Improve- 
ments in apparatus for taking photographic impressions or likenesses by 
means of the camera, 

480. i; ERBERT MACKINDER, Mere-hall, Lincoln, “ Improvements in appara- 
tus for separating potatoes into different sizes.” : 
482. AnTHony DuGpaLE, Rue de Corcelles, Paris, ‘ Improvements in 

throttle valves.” — Petitions recorded 21st Febvuary, 1863. 

486. Epwarp Tomas Hvaues, Chancery-lane, London, ‘* Improvements in 
the process of cleaning organic matter.”—A communication from Frangois 
Théophile Moison, Rue Gaillon, Paris. 

488. Richard ARCHIBALD Broomay, Fleet-street, London, ‘* Improvements 
in dressing millstones, in ornamenting or engraving on glass, pottery, and 
other similar substances, and in materials employ ed therein.”—A_ com- 
munication from Cyprien Marie Tessié du Mutay and Charles Raphael 
Maréchal, Metz, France. 

480. Joun Davis Wetcu and ALFRED Puirren Weicu, Gutter-lane, London, 
“Improvements in machinery for blocking and pressing hats and bon- 
nets.” 

92 Thomas Ricuiards Harpine, Leeds, ‘‘ Improvements in machinery for 

carding and combing flax, wool, cotton, and other fibrous substances.’ 

494. Joun Tatuam, Rochdale, Lancashire, “ Improvements in maciunery 
or apparatus for preparing cotton aud Other fibrous materials for spin- 
ning. Petitions recorded 23rd Februars, 1863. 

500, Joun Hawrnorn, Burslem, Staffords hire, *‘ Certain improvements in 
handle. for a drawers, and other means of enclosure.” 

504. Josian Le-Burr, Bury St. Edmund;, Suffols, ‘Improvements in 
machinery for dressiug grain.” 

506. Davip BANNisteR CuATTERTON, Cheshire, “ Improved brick-making 
machinery.” 

508. Hven Row spy WILLson, Montague-place, Russell-square, London, 
** Improvements in the construction of war aud merchant ships.’ 

510. August Junaer, Hamburg, ‘‘ An improved life-presersing garment.” 

512. Ropert WittiamM Tuomson, Edinburgh, Mid Lothian, N.B., ‘° lmprove- 
ments in obtaining aud applying motive power, which improvements or 
parts thereof are applicable tor raising, forcing, and measuring fluids.” 

514. WiLLiaAM Ciark, Chancery-laze, London, *‘ Improvements in sewing 
machines.”—A communication from Frederick William Grote and Claus 
Ortgiers Tietjen, New York S.—Pevitiens recorded 2Ath February, 136 

516. Hexry Witpe, Manchester, “ Improvements in electvo-maguetic 
telegraphs.” 

620. Joserit Fitter, 
the construction of castors for tables, 

articles.” 

. Epwarp Brown Witson, Parliament-street, Westminster, *‘ An im- 
provement or improvements in the manufacture of au alloy or alloys of 
titanium and iron.” 

5 24. SeNJAMIN LAWRENCE and WILLIAM NIBLErt, Ne ‘wport, Monmouthshire, 

* Improve: nents in apparatus for regulating the flow of gas for purposes 
of iumination.,’ 

530. WituiaM Hupson and Curistoruer CATLow, 
* Improvements in looms for wea. ing.” 

534. GkorGe TOMKINS, Morriston, Glamorganshire, “ Improvements in the 
manufacture of tinand terne plates, and in bees apparatus to be employed 
therein.”"—Petetwns recorded 25th February, 1863. 

536. Lexy WALTER Brown, Waltham Gree shi ldlesex, “Improvements in 
window frames and in glazing windows 

538. Groree Henry Linury, Dalston, Middlesex, “ Improvements in appa- 
ratus for connecting and securing together planks of wood, applicable to 
the building and caulking of ships and other vessels,” 

542. James Yates, Rotherham, Yorkshire, ‘ Im] rovements in the manu- 
facture of armour plates or blocks for defensive purpose we 

44. WILLIAM AKK, Chancery-lan London, Improvements in the 
manufacture of buttons, and ins atus for the s ame."—A communica- 
tion from - _ Auguste Feldtrappe and René Dutfoy, boulevart St. 
Martin, 

546. JAMES Hus by, Old Broad-street, London, ‘* Improvements in furnaces 
and apparatus for manufacturing oxide of zine or zine white."—A com- 
munication from Heinrich Feisch, Witten, Westphalia, Prussia. 

M48. PRepenick LeNRY Twit Dean-street, Soho, “* Improve 
ments in book slides or Lolders."—Petitions recorded 20th February, 1863" 
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3irmingham, ‘An improvement or improvements in 
chairs, and other furniture, or other 
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Burnley, Lancashire, 

































Patents on which the Stamp Duty of £50 has been Paid 

sos, Avaust Penrzuy, Glasgow, Lanarkshire, N.B.—A communication.— 
Dated 20th Mareh, 1800. 

600. JouNn Henry Jounson, Lincol: 
—Dated Sth March, 1860. 

699. WILLIAM WEILD, Manchester.—Dated 16th March, 1860. 

602. Tuomas Woopuovse Asuby and Joun Covisoy, Stamford, Lincoln- 
shire—Dated 5th March, 1800, 

644. Winuiam Epwarp Newron, Chancery-lane, London.—A communica- 
tion.— Dated 9th Mareh, Is6 

ss0. W og CLARK, Chancery- lane, London.—A communication.—Dated 

7th April, 1860. 

617. houmne birt, Bath, Somersetshire.—Dated 6th March, 1860. 

625. Joun Iwnay, Bridge-road, Lambeth, and J ames CorgLanD, Marlborough- 
place, Kennington, surrey. ” Dated 7th March, 1860. 

636. GEORGE SP.LLER, Upper Southwicx-street, Londor,— Dated Sth March, 
1860 

640. CATHERINE SuELpoN, St. George’s-place, Great Hampton-row, Birming- 
ham.—Dated 9th March, Lsdo. 

650. James Happen Youna, Great College-street, Camden Town, London, 
—Dated 10th March, 1860. 

776. JouN MonzY CaRTER, Somerset-house, Moumouth.— 
1360. 








-inn-field, London. —A communication. 
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with.” 

289, Joun Howik, Hurlford. Ayrshire, N.B., ‘ Improvements in machinery 
or apparatus for regulating the supply of solid or liquid bodies to mills or 
other apparatus used in mixing or preparing plastic matters.”—Petitions 
recorded 27th -aptacogy 1862. 

sk, Chancery-lane, Londen, “Tmprovements in appara- 
tus for ascertaining and recordiug the speed and distance travelled by 
vehicles, the flow and quantity ot water, = other analogous purposes.”— 
A communication from Mr. Pierre Pradei, Boulevart St. Martin, Paris. 

2916. WARKDLE EasTLAND Evans, New bon-ieiene, swater, London, 

“Improvements in apparatus for playing organs, hurmoniums, pianos, 

and other similar keyed instrumynts, and also improvements in reed 

musical instruments.” 

2918. WILLIAM Epwarp GrepGr, Wellington-street, Strand, London, “ Im- 

provements in looms for weaving.”—A communication trom Eug 

, Cote-de-Chamborand, France. — Petitions recorded 2th Ge to cr 
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2926. HENR Y Eastwoop, Eiland, Yorkshire, “ Improvements in bvilers and 







EGORY, Manchester, ‘Improvements in presses for 

seeds, iruits, hops, and other substances.” —/titious recorded 80th 

1862. 

g& Dickinson and Epwarp Cooks, Smethwick, Staffords 9 

vemeuts in the construction and ornam ion of metallic bed- 

is, couches, and children’s cots.” Ud3ist October, 1862. 

2955. JOsEPi W ALTER T AYLOK, Newsome, near Huddersiield, Yorkshire, ** Im- 
provements in scouring or cleansing woollen, worsted, and cotton fabrics, 
and other fibrous materals, aud in the means or apparatus employed 
therein. , 

2958. STEVENS, Hunter-street, Brunswick-square, “ Improve- 

1ents in iron shelves, stands, and racks.”— Petitions recorded lst Novem- 

» 1862. 

Feuix Tussaup, Marylebone-road, London, ‘‘An improve d machine 
for cutting metal, also applicable to cutti: r substs unces 

2963. JAMES. AVE, Loulton-le-Moors, L re, “* lmprovemer its in 
the valves ot steam hammers and steam, hydraulic, and gas engines, 

2008. EpwarpD Humpnrys, Deptford, Kent, “ limprovements in the con- 
struction of centrifugal pumps.” 

2969. WituiaM Cuark, Chancery-lane, London, ‘* Improvements in castors, 
and in the manufacture of the same.”—A communication irom Madame 
Ursule Antoninette Chapelon Berdet, Rue Richepause, and Auguste 
Pinaire, Rue de la Perle, Paris. 

2970, Tuomas OFFEN CLARK, Clapham Common, Surrey, “ An improved 
portable spring-bottom bedstead.” —A communics stion from Joseph 
Moiroux, Rue St. Elizabeth, Lyons, France. 

2973, RICHARD ARCHIBALD BRooMAN, kr leet-street, London, “‘Tmprovem ents 
in machinery for moulding and compressing artiliciai fuel, peat, bricks, 
tiles, and other substances."—A communication from Jean Baptiste 
Defrasne, La V sees Paris. 

tY STALLARD, Mark-lane, London, ‘* Improvements in 
— Petitions recorded "3rd Novenber, 1362. 
Rue des Tours elles, Paris, “A new or ee 
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1 yo 

o1s De RAND, Paris, ** "An improved cotton gin.” 

2 WILLIAM kan TER, Buckland-crescent, St. Jolim’s Wood, Lon- 
don, “Improvements in dyeing.” —A communication from Edward 
Reuter, Paris, 

2984. Kicuanp ARCHIBALD Brooman, Fieet-street, London. ‘‘ Improve- 
ments in the manufacture of fringes, and in machinery ewployed therein.’ 
—A commanication from Bariielemy Donnet, Paris. 

2985. JoserH Suirt and CuARLES Brices, Tamworth, Staffordshire, ** Im- 
provements in apparatus for condensing the steam of high-pressure steam 
engines.” 

2083. AkTUUR WALL, Canton-street, East India-road, Poplar, 

Improved processes for purifying lead, and extracting and 
silver therefrom, and in machine:y for those purposes. 
corded Ath November, 1862. 

2993. KIcHARD Ak CUIBALD Booman, Fleet-street, London, “ Improvements 
in commodes or water closcts.”—A communication trom Jean Louis de 
Waroquier, Paris. 

2094, RicuAnd ARCHIBALD BROoMAN, Fleet-street, London, *‘ Improvements 
in taps or cocks.’—A communication from Jean Louis de Warequier, 

aris 


Mid le 





"— Petitions i 


ris. 

2095 RicitARD ARCIIBALD BROOMAN, Fleet-street, London, ‘‘ Improve- 
nents in spinning frames.”—aA communication from Frederick lietzei, 
Bale, Switzerland. 

2996. CLirron SHIELD, Newcastle-upon-Tyne, 
manufacture of malieable cast iron.” 

2993. JOHN Pérrik, jun., Rochdale, Lancashire, and JAMES TEAL, Sowerby, 
Yorkshire, ** Improvements in machinery or apparatus tor w ashing wool 
and other tibrous materials."—Petitions recorded 5th Noveinber, is 

3006. Henry GRIFFIN, Silvertown, Essex, * An improved method of secur- 
ing india-rubver cylinders or roliers and blocks upon spinules and other 
bodies on which they are to be mounted.” 

3008. JOUN ALEXANDER FULLAKTON, Manchester, ‘‘ Improvements in ma- 
chinery or apparatus for painting and coating hoop iron and other strips, 
bars, rods, or other such articles of metal, wood, or other material.”— 
—Petitions recorded 6th November, 1862. 

3016. Henry Kitsiiaw, Hasiingden, and Epwarp Lorp, Rawtenstall, Lan- 
cashire, ** Certain improvements in power looms for weaving 

3021. Epwarbd SoONsTADT, Stewart-place, Alired-street, South, Notting- 

ham, ** Improvements in the manufacture of the metal magne um.’ 

3022. GEORGE Kent, High Holborn, London, and EpWARD Paice Grirrirus, 

High- -sireet, Camberwell, Surrey, “‘ Improvements in apparatus tor 

reducing cocoa berries and other veget tavle and animal substances to 

powder or pulp, and for mashing potatoes.”—Petitions recorded 8th Now mn- 

ber » 1862. 

7. JeAN Baptiste Lavoine, St. Pierre, near Calais, France, “A 

kitchen range acapted for cooking, Warming the apartments, and gene- 

i ts lor the use of private families, hotels, or genulemen’s country 


“Improvements in the 
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AMUEL BARRISFORD and WILLIAM AINSWOK ru, Stockport, Cheshire, 
** Certain improvements in iooms for weaving 

2032. WILLIAM EDWARD Newton, Chancery- lane, London, “ Improvements 
in the tre atment of maize, or Indian corn, preparatory .to grinding the 
same into flour.’"—A communication from Victor Pierre Celestin Baud, 

Rue St. Sébastien, Paris. 

3034. THoMAS GoULsToN Guis.Lty, Hatton rden, Lond 
in the treatment of certain foreign plants, and in the application of the 
fibres derived therefrom.” —#et itions recorded 10th Novew yer, 162. 

3048, FREDERICK Joseri CLOWeEs, Southwark Bri ; 
sage went in obtaining rotary motion.”—Pelitiwa rece 
L ¥ 











“Tmprovements 












Newcastle-on-Tyne, Northumberland, 
ing armour plat bonised 


k November, 1862. 


$055. "Groner Wicurwick Rexvet L, 
An imp: roved iit thed of strengthe 
iron or steel.”—Petition recorded 
3067, EDWARD Brown WILSON, Parliament-street, Westminster, “ Improve- 
ments m tue methed of conveying air, steam, gases, and fluids to oseillat- 
ing or vibrating cylinders and vessels, and in t upparatus employed 
therein.” —-Petiuion recorded Lath November, iso. 
3000, CuaRLes LitrLenoy, Straffan, Kildare, Ireland, 
implements for cultivating land.”"—Petition recorded 1ith November, | 
3146. ALFRED VINCENT NEWTON, ry-lane, m, “* Improvemet 
in machinery for cutting corks."—A communication from Isaac G¢ 
speed, Norwich, Connecticut, U.S.—Petition rnd November, 










3 made of car 














* Improvements in 
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“Improvements in the 








t CLARK, Chancery-lane, London, 
btai vacuum or partial vacuum as appiied in the imanu- 
facture of paper.” —A communication from Désiré Mathurin Legat, 


enber, 1562. 


Bouievart St. Martin, Paris.—Pettion recorded 24t/ 














8251. Riciarp DuadaLe Kay, Acc ington, Lancas lmiprovements in 
the manufacture or tnishing of endless m e bis ts, or en lap- 
pings for printing purposes.” ~ Petité recorded 4th December, ‘62 

3358. JosEru JAMES LEMON, New Compton-strect, Soho, — id n, “hn- 
provements in book trays or holders.”—Petition recorded With December, 


Is62. 

3416. Epwarp Rorert Dany, Nottingham, “ Improvements in goffering 
apparatus.”"— Petition recor 22nd December, 1802. 

113. Joun Boye Kock, Pilton, near Barnstaple, Devonshire, ‘‘ Improve- 
ments in apparatus for saving life and property from fire and other danger 
_in buildings and mines.”— Petition recorded 13th January, 1563. 

. WILLIAM CLARK, Chancery- lane, London, “ Improvements in looms fo: 
“ weaving textile fabrics.”—A communication from Andrew Naudair, West- 
farms, Westchester, James Peacock, Morrisania, Westchester, and W illiam 
Henry Walton, New York, U.S.—Peti:ion recorded 20th January, 1863. 



































Mancn 13, 1863. THE ENGINEER. 


















232. HENRY HENSON HeENsON, Parliament-street, Westminster, ‘‘ Improve- | disengaged ends of the pendant catches (which act as stops to the shuttle- 
ments in fabries for covering a. —_ roofs, and other surfaces or | box levers, and maintain the shuttle-boxes in their different positions), and 
objects, which ries are »p applic vble to the manufacture of | press the caiches to a different position on the box lever, so as to = the 

erproof arcicles Brees 4 tition recorde January, 1363. shattle-box required to come into line with the open shed. The reversing 

257. Joun Henay Jounson, Lincoin’s-inn-fields, Lonaon, ** Improvements | motion is obts sined by the agency of two right-sided star wheels rae a small 
in the manufacture o f braid, and in machinery or apparatus en Cross § supported in the top rails of the loom. these star wheels are 
therein "—A communi¢ ation from Thomas James Sloan, Paris.— different in size. On the top of a shaft (driven from the main shaft by 


toothed wheels equa! in size) are two circular surfaces to correspo.d with 
the star wheels, and as the one or the other is in position, a back or forward 
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1ent-st 





sa Improve- 

















































































Ss, Steam, or fi er fi Ss, tion is given > che ° . 
, Steam, or fl ul other furn a motion is given to the chain box their other elements are transferred to the carbon or other cathode 
: equiring 1c 1 inthe apparatus employed in the said decomposition cell. To separate the products of the 
em at suid vo 71 t ] ear . > 
. 1 . “ s . . ,pPTOMT rMIpY ui ltaie dec on the inventor «employs a perous medium or 
$95. H ’ I mprove- Ciass 4.—AGRICUL LTURE. mediums, althongh in :ome instances he can dispense with porous meciums, 
m S im treat nic or carbolic 7. 7... 3° . , . a , , + t 1 } > decompositic > ‘ » 
Sana, 8 ied rate le ee Including Agricultural Engines, Windlasses, Implements, Flour In effecting the said voltae decomposition of the materials allud.d to, he 
- HWitec ANG, . ¢ Wil ge. adds to the ney tive compartment of the said de composilion ceil any sul- 
447. Amy rovements in | 2 J. Lanoram, A lion, Hu ti dona ~~ 4 s for dri abe acid, oxide, salt, or substance which will assi t the evolution of the 
47. I I provements 22 ‘ sANi » Aunboiton, untingdonshire, A aius Jor drwirg | ohjorine at the anode sloy » " an a tar \ sh he 
ppat i Th » Joseph Atkin agrieu u machi "—Duted izth August, 1862 chiorine at the anode employed, Some of the said substances, which he 
ap} r mi . epa Aten f 7 . . ’ . adds to the said neyative « mupartment, are either nitric, ulirous, l= 
son i aroli sth j In carrying out this invention theinventor proposes to ¢ ucta strong | ves a gatar . Je 
. Yl, ’ - I phurous, er sulphuric acid, or oii of vitriol, sesquichloride vf iron. sulphat« 
1st | framework, and to arrange in the centre of the same, ip suita bear > ahloni ta . . } “et a 2 “0 } 
cer * the aes oe “yes j “peer sayete temas | or chloride of copper, peroxide of iron or of ¢ per. Or he obtains oxygen 
—_—_—_— | SORE CURES, SS CEOS Cy Se ween oe nes Wen © Se | either by the voltaic decomposition of acids and salts which do not coutain 
. a: os P Zonta 1, into and underneath which « small bevel toothed | hy ric l " . ' 
Andy f i \ ’ - an interestin | yy) eee " , . ine ydrochloric acid, or by the decomposition of aikalies in the said decompo- 
- 1 4 whe ached to a horizoutal shait workir earings iu the sition.—A ecceted } 
opp ; ‘ \ al hey parcicwlars IM | frame rough the sides thereof to some distance, in order that - : 
wri 0 ion ’ He sald Oflice of the | jt y be workeu by a “ee travelling in a circle, and turning by means of » J. Di g » “Obtaining sodin vom 
Comn ‘ 1 twe ‘ e date of the Gazette | i machinery a shaft anu ¢ wheel ee nT | i lugust, 1802 
(and of the J ee | sponding wheel on the outer extremity the hori Uhi nan by subj ty umon salt to the 
a } vertic wit im the apparatus is furni 1 at its upper action Of a < ppli d thereto in uitable vessels, 
—_ ane | zontel bevel toothed wheel, into w hich four or more ver t by means of ¢ tes nd eathodes imunet dthovein, 
: u ins sae Weeds Ccia | wy and operate si passing through bear- | OF the Invent t nent cau or anhydrous soda or 
3 | st rds of th {cs having driving | 5¥ituble salts of soda, when fused in suitable vessels. —Not proceeded / 
1°7 3 : 3, ° 9129, 4d.; ) i, 4d. 2122, 4 2153, | pulley mm, trom which str + may coi UNCcAale 227 J. Peters, Rochester, K , ** Hyd ic cement.”"—Dated 13th August, 
10d. : 2.24 } l 29 Z 29 lL; 104, ; | mou ural machines arrang uity to tl tus, isc? 
21.40. ¢ > 21 2, 4d. 3: v4d.: 2i4k Ls 2 , zs. Gi. 3 2146, | A ¢ yustracted work, so as to enclose the a - his invention relates toa certain compound forn king hydraulic cement, 
, 1d S. 4d. : 2149, 4d ’, 151, Sd 152, 44 , | ratu it from the weather, leaving only the dri pulley and cor sin burnin in a kiln grey stone co f about 16 per cent, of 
4} y dd. 5 , Gd eXpos. é y ecded with clay, and per ecnt. of carbonate of lime, ts of hs from 
sd a) - sted, Sil —_—- | the sea beach, or any other like stones contaiz uty ilica 
1 1.; 2 8.5 2170, 1 Chass 6 BUILDING Nr ” } and 10 percent, of clay. When burnt, they are pulveriz nd to a 
d. 1 i : 76, 4d. 3 2177, 4A5D Os > ad NG.— NONE, | fine soft powder, which forms a cement ready for use. When water is added 
8d. :2 ‘ ( MS4, 4 —_——— } on using this cement, the lime and silica ¢ and become extremely 
» 1 ) ’ 2c TW | d.—2 d th 
Is. 10d.5 2189, 4d. 5 21 Md. 3 2 Crass 6.—FIRE-AR} 1S | , ; ' 
. > , . vy vy y 22 L. D. Vexstraut and E. M,. Onivirn, Paris, “ Manufacturing 
*.* S i 18 it rw. Including Guns, Swords, Cannons, S Shelis, Gunpowder, Imple- | ; : sa 13th Avauet testes nigh erent 
eel i 2 ! Pos ‘ 1 : ; ¢ ments of War or De pjence, J rw Gun Carri tes, GC. The paten claims, First, the formation of carbonate of soda by trans- 
l ott r ine an ihe 2274. Tt Wo h, ** Fastening a lates of ships."—Dated | torming yhuret of sodium into bicarbonate of soda, whatever may be 
Post-otl ys igh ori, to Mr. . ’ r ih 
Ob ’ | 13th August, 2, the mar in which the sulphuret of sodium is obtained, as described ; 
i ” — | In fastening the armour plates of ships the inventor prefers to form the | Secondly, the e1 yment of lime or other oxidated agent capable of 
x 7 ICs | plates with two longitudinal ribs throughout their length, such ribs to be ; &uswe 5 Star uposes; Third.y, the ment of furnace and 
mQ > . + . e , . ‘ , we ¢ ; 
: > SPU CAT | some little disvance from the edges of the plate, and of ubvout four i other tus represented in the drawing; ily, the formation of 
The fe ’ tions a rade from ct soressly for | breadth, snd one or two inches in thickness, that is to say, they curbor f potash da by transformit hurets of potassium 
SHE LNG! » at lie Office of her Buje Conrine sioners of P stents. | ubout two inches from the back surface of t hese and sodium into bicarbonates of similar bases ; Fifthly, the preparation of 
* bores holes for the reception of the bo!t ends « heads ; tl hole sulphurets of potassium and sodium by the decomposition of suiphuret of 
a | bored from the inside, and sunk to about the thickness of the rib, do not | bari > Sixthly, the manufacture of sulphate and carbonate of baryta in a 
CLass 1.—PRD ° | euter the general substance of the plate, or ct from its strength. The | SWMliar manner; Seventhly, the application of a gas apparatus of any 
- | plates ey: be of three, four, or five inches, or of other suitable thickness, iitable form ior producing the combustion of the hydrosulphurie acid, 
Sneludi: J Fixed Steam othe ain rhe holes so bored I} dercuts, that is to sa) “e stoa conical | and for transforming it int » suiphurie acid ; Kighthly, the use of steam for 
Wills. G . d Dement 1€ sLape V hich ng ane head or end : lo assume, Instead of quickening the reaction N ine Aah rc entire ay ut wx, Which may be of 
’ ’ ’ | ribs being formed on > pla tes, bosses or ’8$ pieces may be welded y suitabic form and arrange nent, for the trans forma ton of the sulphures 
and removing in- | On in the positions requir ired fur the bolts, or the undercut holes or recesses | of barium into carbonate, and also for producing the combustion of the 






may be made in the body of the plate itself ; but this somewhat weakens 
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plaster of paris, clay, or other materials, according to the circumstances 
under which it is to be used. 
2260. J. Dickson, Tollangton-road, Holloway, “ Manufacture of chlorine Jor 
purposes.” Lith 162 
In the manufact ire of chlorme according tw this invention, s queous solu- 
tion of chlori sodium — common salt—sea water, hyd:ochlorie acid, the 
chivrides of iron and other suitable chlorides, are xa ed and subjected in a 
decomposition cell to ‘he influence of a current of voitaic electrici(y, whereby 
they are resolved into carbon at the carbon or other anode employed, while 


WV 8. Date duvyuat, 
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hydrosulphuric acid, in ord 


ur 


r to transform it into sulphuric acid ; and also 




































matters, and are | the plate, which it is better to avoid. In this ease he sinks the holes about | the varions moditications and improvements therein necessary for producing 
of the oak and | Ijin. or in depth, The ship’s side being prepared to receive the | the desired result 
ireduced to the | riobed plates, that is, with grooves into which the ribs fit, the bolts are ——— 
i to a dep-ity of | driven through from the inside, the bolt being a red of iron fitted with a . . 
. we - . we a & ; nl au Wb wT 
15 to 50 per cent ) | serew or other means of fastening inside the ship, while the head part has CLASS 9.—ELEC rRi¢ ITY. 
ntine, cross saw cuts ma ie in it, but which otherwi e is of the f rm of the round Inclu lectr ic, 4 ae tic . and EB Mectro- Magnetic Apperatus, 
RaYMES?T. R P bar of which it is formed. For inserting the bolt the point of a cross pet r 
RA tT. Rayment- d Bye . . , ty. ~ tri {App watus, Galvanic Batteries, gc. 
steduc and for | Wedge is inserted in the saw cuts and fixed there by a smail pin ; the boltis 
" then driven through the ship's side iuto the recess or hole in the plate, the | 2288 4% FENTON, Quecn’s Ferry, Lancashire, and W. Srvunns, Liver pe 
niion the inventors) use in the fur . | cross wedge retains its position until it comes in contact with the bottom of elenvaph wires."—Dated ith August, 1262. ’ 
ration of steam a nove Ifo n of | the hole, where it stops, and the bolt is fur ther driven home, so that the cross This. invention consists in first covering the wires witha thin cover- 
ut in moti nf : of rapidly Wedge opens out the saw cuts and swells the end of the tolt out to fill the ing of copper by immersing them in a bath containing a solution of copper, 
ker that m wimed upe nt hew, or enlarged internal form of the hole, and, assuming a conical form therein, it | OF in any other convenicut way, a afterwards applying a coating or coat- 
se in conuection With stationary bars | C®#¥net again be withdrawn, as any force applied to draw it out brings the | Ings of usph alte, black varni-h, or of any other like suitable non-conductive 
picker so arranged as to enable the clinker se be wedge with it, and so keeps the boit end of the enlarged conical form it has | Suostance or substances.—Not proceeded with, 
. to maintain a the rough and clear | sumed. The bolt so inserted and tixed m the plate is then screwed up by 
ae vas hey | its nut, or otherwise fixed, and 50 on the several boits are inserted through- | 7 
ya draugut through the bars they ’ ° ~ “ : 23 Che y is 
engine in such manner as todo away | Ot the area of the plates. The projecting ribs or bosses when made on t CLass 10,—MISCELLANEOUS 
tendant upon the y blast pipe | Plate remove all its weight frou the bolts, which in that case have no other Including ail Patents not found under the preceding heads. 
m Pie flan ! s of combustion upon leaving tt strain than that necessary to hold the plate against the ship's side. : 
ru ed made to p between an arrangement | !-tead of a cross wedge a single wedge might be used, but would not beso | <4 Ww. Ahk, Cha ve, London, “ Manuf ieture of fishing and other 
i ough whi feed water circulates before entering the | ¥ adapted for the purpose required. ‘Tne plates, fitted and secured | ets.” -A communir ion. ited Bath Jul yy Iob2. : . 
For regulatin flow of steam f boiler, as also for regulat- | according to this inveution, may ve further tongued and grooved together | | The patentee claims the improved machinery for the manufacture of 
th to i for wer off.” ty eante asin ordinary.—.\oi proceeded wit fishing and other nets as described and represented in the drawings), 
‘ ui iol vl te ya 1 tl ientors . . . . . “ 
4 , 7 “Pp which consists i uc r ber 2 cing 8, 0 4 ’ 
ne yb set fast when its parts are | 2251. J. Irvine, P¢ », and J, W. Hann, Beckbury, Salop, “ Ril Bp acc eas reducing the number we the working parts, so as t 
1 cause of ure inconvenic ne ordinary taps or hat ' Ve” . | re their action more direct, and permitting of greatly increasing the 
\ ? : ‘ " . . 4 z . . ' } speed at which the machine is fe wel ger pt ducing the labour, and conse 
COs. Vol p i / This invention is carried out as follows:—A trough of wood lined with - : hye “ 
j } quently the cost, at least one third. He aisoclaims the fri-tion mechanism 
nanny imdia-rabber is tixed on a ball and socket joint, Which ball an di socket joint * “ 
: : ¢ us, and for the purposes, described, 
is mounted on a verti , the rack sliding .na hollow pillar or uprigat | : 
fixed on the b of the istrument The trou wh of wood is of a shape | 2113. P. Ropextson, Glasgow, “ Producing brushing or frictional surfaces." — 
Including Raileay er to receive and support the rifle from the lower band to the trigger | Dated 2th July, V62 
EPR lf ; and the rifle is fixed in the said trough by means of a screw on one | his invention relates to the production of brushing or frictional surfaces 
Crenery GR e, which scre ries at its end a spring which, by the action of the | Of vuleanised or manufactured rubber in an improved manner, and it eon- 
ne jc. screw, is made to press against the ri and bind it tightiy on t | sists in moulaing the rubber in sheets of convenient size, the moulds being 











The bail and socke 





















































































yw, J oln's-inn- I her vehi ” jvint is provided with a clamp screw for tixi 
A Bh Au i ’ required position, and the rack which carries the ball and socket 
on rel improvements in carts and other vehicles, trough is raised and lowered by means of a pinion in the pillar or 
w of n ing t 1 cap e of wetchn their own lo: which pinion is worked by a handle on its axi The rack is also provided 
his invention the body he veh ade independ | With a clamp screw, 50 as to fix itin the required position, as well asa 
vuch we 4 ' ’ i with it when pawl or click which engages in the teeth of the rack, and prevents the 
ul." rus the ira there i | descent of the rack atter it has been lifted by the pinion The said 
nt, a nsvel , to whieh ked lever |} pail orchck can be disengaged from the rack vy pressing on a thumb plate 
t its fore end pr ducing tl cess of We it is required to er tie said rac The jaliar or upright i 
one t n ba F i front of h connected to the base or platform by strong iron stays and bolts, and the 
th : ne serew ito the frame rem platfor s made to fold up and form a box in which the pillar and othe 
the body ne tral b en the operation of w hing is to take p fittings can b cked In using this new or improved rest, the ri 5 
the § re lowered, and the body of the vehicle is then thrown upon | placed in the trough by means of the screw and spring b fore described, 
the to ver, Whicu as bei mevtioned on the weighing apparatus | The e evation and direction | f the rifle are adjustcd by mea of the ball 
tila : ocket joint, Which is fixed by its clamp serew, ana the rifle is rawed or 
lowered to the required heignt of the shoulder of the hooter by means of 
CLass 3.—FABRICS the pinion and rack amd the rack afterwards fixed by its serew. ‘I rifl 
— es 2 may be fixed and adjusted in the rifle rest in a few secon Nol proceede 
fneluding Machinery anc | woh, 
facturing, —_— 
ri and We Cass 7.—FURNITURE AND CLOTHING. 
. Wu, uri, nee ‘ L000 a ? a — i/( t th . + 
A #, Is ‘ ‘ ‘ Including Cooking Utensils, Upholste ry, Ornaments, Musical Instru- 
Th of this invention ‘ ed, First, b 1 taking- ments, Lamps, Manufuctured Articles of Dress, 
ne tome ea rg ges ben 1 ks to the W. L. BovLE, Brsthourne-tervace, London, * reement 
~ t it - I i ¢ I , tL positive ructe ‘ and fe Oo * the a 0 ix and 
ree o : ue . y " i a place ; couches, and beds invalids.” —Dated Usth August, 1862 
a we . ver, v pen W Hrec-rourths | Tn adapting the First part of this invention to dentists’ chairs, the 
; . itiantatad taints pat n 1@ back to the body of the chair by hinges at or near its 
2291. J. ihe ,A . ‘A ¢c ting lowe i he connects the back to the arms by means of straps of 
’ vel | leati ! hains at both sides of the chair. These straps or chains are 
‘ j i — 14th August, to be fastened by one of their ends to the arms of the chair, and by their 
In cur riee € a roller or series of | Other ends to spring rollers, orto a roller shaft concealed in the back of 
I ! ‘ i , reve n cont there h, | the chair at about the middle of its height Upon this roiler shaft is placed 
t - ‘ l ( r tacref nn th a notched or ratchet wheel, ¢ pawi taking into it, so as to hold 
car i Pit i i uv t i roller it in any desired position t is also attached to the back of 
at t i ck of 1 eam, and een. | the chair | i or hinges of novel construction provided with asp: ing 
nected “ t ‘ fs « ne th catch, whereby the head 1 may be retained in any desired position. The 
i i ) I i th 1 i n carries a | Second part of the invention relates to a system of jointed rods or lever 
m0 ’ t n i ni ] | together with serewed shait with right and Jeft handed threads or other 
} ’ ! 1 1 ( t »¥ the | mechanical means for working the levers, and thereby raising or lowering 
‘ , < >] us t the seat of ¢ r the fran of couches or beds in a peri vertical line 
1 el Z4 r t levers rl rranzgement of levers and right and left handed screws may also be 
‘ i is xt ipward, | applied for raising mes of couches and beds for the use of invalids. 
t t r rs \ : th ri rm in | The Third wt of the invention relates to footstools, and consists in a 
mo and revo r beam, but v the carriag simple method of ng their altituie and inclination, to end the 
J “ft 1 the t ner « vers uy heir « cony th iootstools conmposed of two halves of a box of any suitable shape, bu 
Rial oft I l cay v 1 me Within the other. A t given tu the inner 
2 1, Car i Ma :, 1 ry, tor by the pressure of springs co it, whenever the 
+6] 7 ’ x62. ’ “"* | ends of « i spring rs or pawl from a rack or ratchet 
T ‘ oft rist F he « . ‘ pa for | ** ed to the mosicde the upper he invention canno 
\ powe t ° them a is | be tally desciibed withuut reference 
i the « i i. iis 2 patent cause the 
es a nded to , d > th ’ . ’ 
iba se dsitiee Shell, suk eeeraiieaie Crass 8.—CHEMICAL. 
a oes fall ar own the boxes from | Including Special Chemical and Pharmaceutical Preparations, Fuel, 
se - ne eg Ae The HULwe-DOXxeS | aud Lighting Materials, Preparation and Preservation of Food, 
to uir of ¢ ods. and by their) | Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, | 
» those rods, The catches of ‘thes | Glass, Pottery, Cements, Paint, Paper, Manures, &c. 
tng from the sides of the shuttle-b | 9958. C. M. WeEstTMAcoTT, Noble-sireet, London, “ Cemen ed 
ed, don their de nt to rock the evers and elevat August, 1862 
cai epider” Blscdbangd. 1 that no su hall take For the purposes of this invention lime is combined with unburnt lime- 
dees prictes welche ~ on —— ) brow ght forward by aspr | chalk suitably ground or reduced to powder. The proportions may 
end and on & ht hand will min. fe ote entric : wo hooks on their upper be 1 varied, but when using very g od lime it is preferred to use at the rate 
means the hooks San the bap ok any y th pins of the box levers. By this of two iicasures of unburnt chalk or limestone to one measure of 
-s 1¢ ieft-hand side of these rods are brought over the | lime. This compound may be employed alone or combined with sand, 





shaped so as to 
} points or pius, whi 
SUTTACE 


xluce on one side of the sheet a series of short pr 
h points or pins form the actual brushing or 





jecting 
frictional 





} 2114. W. CLank, Chancery-la “ Apparatus for decanting wine.” — 
| A communication. —D ted Tug 
This invention cannot be described without reference to the drawings. 
2100. J. Leercu, St Marylebone, and B. Maturw St. James’, London, 
* Protecting the surfaces of ivon or other metal work From oxidation, 
crustations, or accumulutiona of an kind, more ¢ cially ia the 
} cases of ships’ bottoms, steam boilers, and machinery."—Detet Ath July, 
Is 
This invention isintended to be applied chiefly to metal ships, or to metal 








plates to be employed in the construction of ship-, but itis applicable to metals 
and metallic suifaces generally, The invention consists in protecting iron hy 
means axe or vilreous compound, or by means of giass, app ted sub- 
stantially in manner hereafter stated. The invention is carried into effect 
in the First place as follows :—The iron is subjected to the action of dilute 
acid, and ceansed by scouring. it is then placed in a furwace or other- 








wise heated tv say a dull red heat. If in the state of plates, or other suit- 
bic foru’, the iron is dipped in a bath of, or is coated with, soluble glass, a 
silicate of potash or soda, or of both potash and soda, Any soluble ¢lass 











may be used, but the patentees prefer that which is le-s basic in character. 
The plate is then returned to the furnace, where it is exposed to such heat 
as Will not injuriously affect it, but will cause the material upon its surface 

to vitrify and form a thin coating of glass (now become a double or more 

| complex silicate), and to closely adhe to, or even to impregnate, the 
} metal. This dip ping or coating and exposure in the furnace may be repeated 
| as often a y be thought necessary. In some ca es they apply the heat 
means of a blow pipe or blast furnace, or otherwise, and pay the soluble 
glass over the heated surface, and again apply he to cause vitrifaction as 
before. In order, in some cases, to harden and improve the qualities of the 
vitreous coating, they add to the bath of soluble glass, or combine with the 








soluble gles, so as to form a paste of greater or less consistence, all or any of 
the following ingredients Silica, lime, alumina, baryta, talc, manganese, or 
other materials used in the ordinary manufacture of viass, enamels, or 
| glazes, in proportions varying according to the properties to be imparted 


For instance, if colour be vesired, they add ochre, manganese, cobalt, or other 








| colouring matter, Sometimes th y add silica, or the other ingredvents, while 
| the glass on the surface of the metal is in a state of fusion ; or they apply 
on the soluble glass, when the metal has been coated with it, harder glass, 
or tae ingredients for forming harder glass. Sometimes they prepare the 
| plates or other metal surfaces by first covering them with simple soluble 
| wiass Vitrified, as b fore describe i, as subsequent covering being composed of 











the soluble giass, combined with the ingredients before named, for improving 
the qualities of the glass ; or, in order to increase the resi ed aps gy vont 
the vitreous ¢ ny, they cause it to assume a hard semivitreous or devitri 
fied condition or state similar to that known as = ere s Porcelain,” by 
either ¢ ng it slowly from the melted state, or, when ingredients have 
been added which render the mixture less fusible, keeping the coated plate 

ibjected for a comparatively longer period to a heat below that at which 
perfect fusion of the vitreous materials would take place, and at the same 
time below t rature at which injury would accrue to the iron. 
Soluble glass i cessary to the production of glass in the devitritied 
conditions above named ; r instance, bottle w the ingredients 





used in its manufac ture, 
conditions upon the mets 
l 


may be brought in manner above stated into such 
surface. If desired, they afterwards smoothe or 


Nic 








p ve SUI manner in which the Second part of the invention 
is performed i :—The patentees fix glass upon metal surfaces with 
che interposition between the metal and the glass of a composition, which not 





a cementing medium, but ajsv acts as a soft cushion for tt 
he composition the patentees prefer is composed of gutta-perchi 
coal tar, and resin, but any other suitable material — be used. The com- 
position may be applied to the iron, or to the glass, or to both. Supposing 

uve been applied to the metal, they heat the coating and apply thereon 
sheets or plates of glass, previously bent or shaped to correspond with the 
form of the metal vo be coated ; and in some cases fashioned at back with 
corrugated or other indented or rough surfaces, and having their sides by 
preference bevelled or cut to overlap each other. The plates or sheets of 
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~ are pierced at intervals for the reception of screws or bolts, which have 
en previously protected by means of glass, or of a glaze, as hereinbefore 
described. The pilates or sheets of glass are embedded in the adhesive 
backing above referred to. In order to admit of the plates being screwed 
or bolted home, they fill the apertures for the reception of the screws or 
bolts with the soft adhesive composition, in order to form a bed for the 
inner or under part of the screw or bolt heads to rest upon without coming 
in contact with the sheets or plates of glass. They either fill up the inter- 
stices between the plates with glass or vitreous compound, fused under the 
blow pipe, or they stop them up with cement, or some composition similar 
to that in which the sheets or plates are imbedded. 

2118. E. Comrort, Grosvenor Park, Camberwell, Surrey, “* Watch protectors.” 

—Dated 2th July, 1862. 

In carrying out this invention the inventor proposes to attach a loose 
ring to a small metallic compound ring and bar; the loose ring is allowed 
to enter the waistcoat through a small opening in the lining, and the bar 
remains behind and outside the pocket. The watch chain or guard is to be 
passed through the loose ring, and the other end is to be placed round the 
neck, or through the buttonhole of the vest. When an endeavour is made 
to withdraw the watch by pulling the chain or guard, the bow of the watch 
is dragged aguinst the ring, and, consequeutly, prevented from being drawn 
any further. The wearer, however, by taking hold of the bow of the watch, 
can always withdraw it.— Not proceeded with. 

2119. A. Lauouse, Lupus-street, Pimlico, London, “Construction of railway 
wheels.” —~— Dated 25th July, 1862, 

Ti.is invention cannot be described without reference to the drawings. 

2120. E. Tysaun, Riding House-street, Portland-place, London, “‘ Forks."— 
Dated 25th July, 1862. 

Tie object of this invention is to construct dinner and dessert forks in such 
an.wner that, without producing any material change in the appearance 
of euch forks, they will, when in use, be enabled to carry up to the mouth 
together with the viands a supply of gravy, sauce, or juice, as the case may 
be. The prongs are made of the usual proportions, and of such configura- | 
tion that, when looking at the back of the fork, it will present the usual 
appeirance of a dinner or dessert fork. The inner face or front of the prongs 
are indented with channels or gruoves which increase in depth from the 
poin supwards, until they are stopped at or near the roots of the prongs. 
The: e grooved prongs, while the fork is used for carrying food to the mouth, 
act us narrow scoops for taking up any liquid matters that may be applied to 
the viands, 

2121. T. SacarR and J. Rociurr, Burnley, Lancashire, “ Improvements in 
moulding.” —DLated th July, 1862 

This invention 1s applicable to that description of moulding known as 
plate moulding, and consists in certain improvements in the mode of con- 
structing the parting plates for producing the moulds requisite in casting 
iron, brass, and other metals, The invention cannot be described without 
reference to the drawings. 

2125. 7, Loxo, Notting Hill, London, “Manufacture of open metal work.” — 
Dated 26th July, 1862. 

According to this invention it is proposed to make open metal work, or 
trellis or lattice work, by making a number of slits in a flat sheet of metal, 
such slits being made in straight or curved lines or rows, the slits in each 
line or row being madeto break joint with the adjoining lines or rows, a 
smaller portion of the metal being left intact or uncut between the ends of 
the several slits. The sheet having been thus slit is now stretched out, so 
as to open the slits, whereupon a perfectly formed trellis having hexagonal | 
openings will be produced. In order to form a finish to and strengthen the 
edges of this open metal work, it is proposed to turn up the edges of the 
plate before it is stretched, and to insert therein a length of wire, which, | 
when the metal is stretched, will remain threaded through each of the end | 
tongues of the metal work.—Not proceeded with, | 

| 








2126. R. Low and W. Durr, Dundee, “ Producing an adjustable pressure o 
certain parts of machinery.” —Dated 26th July, 1362. 

This invention relates to the arrangement and construction of apparatus 
for obtaining a variable and acjustable degree of pressure upon rollers and 
other parts of machinery where pressure is required. This apparatus is, for 
example, particularly applicable to the pressing rollers of machinery for 
spinning tlax, jute, and other fibrous materials, so as to obtain any required 
degree of pressure thereon, As arranged for this purpose a knee piece is 
attached to or cast in one with the grate or serrated bar which extends over 
the wooden rollers in front of the drawing rollers. This knee piece is 
curved in a downward direction, and terminates in an eye which is screwed 
interaally. ‘lo this eye is fitted a tube, screwed externally to correspond 
to the eye, and terminating at one extremity in a hand wheel or cross head, 
by means of which the tube may be screwed more or less through the eye. 
Inside the tube is placed a series of dises, or a piece of india rubber, in front 
of which is fitted a metal plug which slides to and fro in the tube. The end 
of this plug extends out beyond the containing tube, its extremity being | 
hollowed so as to fit the arbor or spindle of the contiguous woed roller. By | 
screwing the tube into the eye, the end of the sliding plug piece may be 
caused to tear with any required degree of pressure on the wood roller, and 
as this roller drives the drawing roiler by frictional contact therewith, the 
pressure of the one is imparted to the other. In this way any required 
degree of pressure may be obtained with great ease and certainty, at the 
same time disp. nsing with the use of levers, weights, and other complicated 


details. 
2128. H. Bo.uinaer, Stockton-on-Tees, * Machines en ployed in shipbuilding.” 
—Dated sth July, Ws62. 

This invention consists, First, in an improved cutting machine for cutting 
off the ends of angle iron or other shaped bars, but chiefly intended for 
cutting off the curvedends of ships’ frames, Secondly, in an improved 
blowing machine for working blastand other furnaces, Thirdly, inimprove- 
ments in rivetting machines for rivetting the beams and ribs of ships, and 
other parts which: can be rivetted up before putting them in their places ; ; 
and also for rivetting marine and other boilers, bridges, and metal girders. 
Fourthly, in an improved universal slotting and drilling machine, either 
portable or stationay. And, Fifthly, in an improved double acting 
shaping machine, with revolving cutters to be used in constructing vessels, 
and also the machines before mentioned. 


2129. C. W. Eppy, Warwick-terrace, Belgrave-road, London, “ Impeding the | 
entrawe of ships and vessels, and in particular of screw ships, into 
channels.” — Dated 2th July, 1862. 

In carrying out this invention the inventor constructs several nets of 
rope, and in particular some of coir or Manilla rope, or of other light 
material, which will float horizontally on, or a little below, the surface of 
the water, without the aid ef buoys, or at least with but little aid from 
them. He places these nets across or partially acroos the channel to be 
impeded, where they may be secured by anchors or other fasteners. 
And he proposes that, when the nets are required to be of considerable 
length, they may be manufactured in squares, which may be towed 
separately to their proper positions, and there laced together, the whole 
thus forming one net or system of network.—Not proceeded with. 

2183. 'T. A. Favnicnon, St. Symphorien de Lay, France, * An apparatus for 
the spedy aud eonomical heating of baxing ovens, and alse for using 
their excess of heat.” — Dated 28th July, Us62. 7 

This invention cannot be described without reference to the drawings. 
2185. T. Cook, Manor-place, Walworth, Surrey, “ Appacatus enployed in 

the manufacture of envelopes.” — Dated 28th July, 1862. 

For the purposes of this invention a sliding table is used, carrying two 
die boxes, and the sliding table is arranged and worked in such manner as 
to be moved to and fro upon a stationary table, in order to bring the two 
die boxes alternately under a plunger. The plunger descends twice into 
each die box ; at the first descent it creases the envelope paper by pressing it 
into the die box, and at the second it folds in the flaps, After the paper 
has been creased, the flaps are folded inwards by means of levers or instru- 
ments working inside the plunger. When the plunger is at the top of the 
stroke the levers project below the plunger and extend beyond its sides, so 
that, in the second descent of the plunger, they catch the ends of the flaps 
of the envelope paper, Which are projecting above the die bo:’, and carry 
them inwards under the plunger, which then completes the fciding of the 
envelope. After the plunger has risen for the second time, the sliding table 
is moved a distance equal to that requircd to bring the other die box 
(covered by a piece of envelope paper) under the plunger. This movement 
of the sliding table also brings the die box in which an envelope has just 
been completed into a position beyond the stationary table, which enables 
it to discharge such envelope into a proper receiver. A fresh piece of 
envelope paper is then placed over this die box, which will in turn be 
carried by the die box under the plunger when the sliding table is again 
moved. By these means envelope paper will be folded in the die boxes when 
they are aiternately brought under the plunger. 











2146. J. MAckENzIE, Arundel-square, Islington, London, * Shaping machine 
Sor curvilivear surfaces.”"—Dated 29th July, 1862. 

This machine has the ordinary frame used for planing and shaping ma- 
chines, The cutters are fixed on the cutter block in the usual manner ; the 
latter—that the cutter block—is mounted upon an axle or spindle, either 
by being keyed to it, or forged solid with it, which is driven by bevel gear- 
ing. This bevel gearing is in this case of great importance, as it allows of | 
the spindle and cutter block having an anzular motion ina vertical plane 
given to it (this angular motion isthe improvement claimed) ‘Ihe inventor 
gives this angular motion to the well-known boring and shaping spindle 
and cutter by making it move round an axis in the body of the frame, 
which axis being in a line with that of the shaft carrying the driv ing bevel 
wheel the gearing cannot be interfered with, although the spindle should be 
made to move round a circle. The angular motion is regulated by the 
Well-known quadrant and endless screw so much used in other similar cases. 
In fact the inventor takes the ordinary boring machine with its traversing 
saddle, and causes its spindle to take an angular motion in the manner 
described, instead of always remaining vertical as now made. The ordinary 
machine, with its cutter block always vertical, can only plane at one angle, 











h by this imp t the metal can be shaped to any angle varying 
or uniform —Not proceeded with. 
2147. A. BovLk and T. Warwick, Birmingham, “ Manufacture of the ribs 

and stretchers of umbrellas and parasols.”—Dated 29th July, 1862. 

These improvements in the manufacture of the ribs of umbrellas and 

rasols are effected by means of rolls, in grooves in the peripheries or 
cylindrical surfaces of which suitably formed dies are inserted. The im- 
provements in the fact of the hers of umbrellas and parasols 
may be effected either by the use of dies fixed in rolls, or partly by the use 
of uies worked in a stamp or press, In making umbrella or parasol ribs the 
patentees employ a pair of rolls, the circumference of each of which is equal 
to the length of the rib to be manufactured, or equal to the length of 
two of the said ribs. When they employ the smaller rolls they insert in the 
grooves in the cylindrical surfaces of the rolls a pair of dies for flattening 
the notch end, and making the impression for the hole. They also insert 
another pair of dies at the proper distance from the former, for making the 
impression for the stretcher joint. When they employ the larger 
rolls they arrange the dies in the rolls so as to make the tip 
ends of two ribs together, and the top or runner ends together. 
The pair of rolls are geared together, and are adjusted at such a 
distance from each other that they slightly flatten the wire through its whole 
length, and thereby strengthen the rib laterally. By introducing the end 
of a cvil of wire between the rolls, and giving the said rolls a rotary motion, 
the wire is drawn through the said rolls—the several pair of dies acting in 
succession, and giving the required figure to the different parts of the wire 
to convert it into umbrella or parasol ribs. Each pair of dies acts separately 
and only when they are opposite each other, or in a line with the centre of 
the roils. In making the stretchers of umbrellas and parasols according to 
this invention, they flatten the wire at that part which is to be converted 
into the fork of the stretcher. They prefer to effect this, and to form 
the runner ends, by means of two pairs of rolls in which properly shaped 
dies are inserted. The construction and action of these rolls are in all 
essential respects simiiar to those of the rolls hereinbefore described with 
reference to umbrella and parasol ribs. As the wire passes from the rolls it 





| is separated into lengths, each of which consists of two stretchers joined at 


the flattened part from which the stretcher forks are to be made. The 

flattened part of the double stretcher is cut out and slit at a press into the 

form of two flattened forks presented to each other end to end, being at 
the same time separated. By bending up the flattened and slit ends the 
stretcher forks are formed. 

2148. E. T. Huaues, Chancery lane, London, * An inproved process of 
refining the slag rom blost, pwidling, and other furnaces, and the 
employment of the refined material for mortar, stones, siahs, ornaments, 
&e.”"—A communication.— Dated 29th July, 1862. 

The patentee claims, Fir-t, the improved system of changing the slag 
flowing in a glowing condition out of blast, puddling, and other furnaces, by 
a rapid and complete covering with water, or any othersteam-developing 
fluid. Secondly, the application of the slag prepared for the manufacture of 
mortar, and also, with the admixture of lime or cement, for the manufac- 
ture of bricks, stones, slabs, ornaments, and other such like articles. 

2150. J. Norris, Great Russell-street, Bloomsbury, London, ‘* Ovens."— 
Dated 29th July, 1862. 

For the purposes of this invention, at the lower part of, and supported 
within the chamber of, the oven (which may be formed of brick work or 
other suitable material, with air spaces to prevent radiation of heat), a narrow 
space or chamber is formed, the upper surface of which constitutes the 
bottom of the oven, and encloses the upper part of the furnace or fire-place, 
formed by deepening the lower part of the narrow chamber near the centre 
to receive the fuel for the purpose of heating the oven. This chamber is 
made, by preference, of cast iron, either in one piece or cast in plates, 
tubes, or other suitable forms, and the part in contact with the fire may 
be protected by fire bricks or tiles. At the ends, centre, or other part of 
the upper surface of the chamber, over the furnace or fire-place, narrow 
slots or openings arr formed from or near the front towards the back of the 
oven. These openings communicate with passages or flues which rise up 


| and are continued over the top of the oven, forming a narrow chamber or 


flue at the upper part thereof, from which the heat and products of com- 
bustion pass away by a suitable flue, regulated by a damper, which flue, if 
desired, may be arranged to impart heat to water, or for other purposes, 
Thus it will be seen that the flues which rise from the closed chambers over 
the fire-place or furnace form the oven into two or more compartments, in 
which the articles to be baked, cooked, heated, or dried may be placed upon 
shelves or otherwise. A narrow air space is k ft beetwen the flues forming 
the oven, as above described, and the inner sides of the chamber in which 
it is supported : suitable apertures being arranged for the introdaction of air 
when required, Where several ovens of large dimensions are required to be 
fixed in one ‘‘setting,” two or more fire-places may be employed tor 
heating the same if desired. 


2151. C. T. Buroess, Brentford, Essex, ** Stand for beer and other casks.” — 
Dated 29th July, 1852. 

This invention consists in constructing a stand for beer and other casks 
in which the cask is made to tilt gradually forward with the decrease of the 
liquid in the cask. The stand consists of two parts:—The first is a piller 
or frame for supporting a cradle in which the cask is placed. This cradle 
is a semicircular frame with flanges projecting from the upper and outer 
sides. The bearing surface of these flanges is curved or cam shaped, and 
the flanges rest upon flat surfaces on the top of the frames. A bar projects 
forward from the semicircular frame, which is bent up at front to receive 
one of the ends of the casks. In some cases, however, the pat: ntee dis- 
penses with the projecting bar. 

2152. G. Waupir, Linlithgow, “Colour printing.”—Dated 20th July, 1862. 

This invention relates to a new system of colour printing, which is 
applicable to letterpress printing, lithography, calico printing, and to 
the printing of paper hangings. Under one modification, as applied 
to letter press print‘ng, as, for example, show bills, or other work 
printed in straight lines, the several lines of type or ornament may 
be inked at one operation with inks of various colours, and so 
produce with one printing an impressionin several colours, which, in 
the ordinary way, would require several impressions in succession to pro- 
duce. According to this modification the inking table over which the inking 
roller is passed is divided into longitudinal division, and the roller is guided 
by end flanges, so that the same part of the periphery of the inking roller 
always passes over the same division of the table. The divisions of the 
table are made to correspond to the width of the surfaces of the lines to be 
printed, or any other convenient width, and they are separated by grooves 
or spaces, so that the different colours cannot get mixed on the table or run 
together,.— Not procecded with. 

2154. E. B. Ciark, St. Ewe, Cornwall, “ Manufucture of candks.” — Dated 
29h July, 1262. 

In carrying out this invention the inventor proposes, instead of the ordinary 
mode of dipping, to place the tallow, or other material suitable for the 
manufacture of candles, ina cold or partly cold state within a covered trough 
or receptacle, placed upon a suitable framing ; one end of this trough or 
receptacle is open, and is provided with a corresponding block, across which 
is a series of holes, to which are secured polished metal dies of the required 
diameter of the cancle. A bar is placed behind and across the block within 
the trough, in the front of which bar wires are fixed, which pass through 
the centres of the dies. About the middle of the trough, and fitting closely 
thereto, is placed a plunger, which is caused to move towards the dies by 
means of racks and pinions attached to the back of the plunger within the 
opposite end of the trough ; thus, when motion is imparted to the pinions 
by winch handles outside the trough, the tallow or other material contained 
therein is forced against the dies, and in passing through them is formed by 





means of the centre wires into hollow candles or tubes, which are then to be | 


cut off at certain distances, as required, by a cutter or cutters working in 

front of the dies, orina groove formed in the block near tie mouth of the 

dies. The wicks of such candles are to be drawn through ina dry or 

partially dry state by means of wires,—Not proceeded with. 

2157. F.C. Waruicn, New Crase, Kent, “ Machinery for dressing and 
shaping stone.”—A communication.—Dated 30th July, es. 

This invention cannot be described without reference to the drawings. 
2162. W. WANKLYN, Burv, *‘ Apparatus for opening and condiiioning East 
Indian and other tightly compressed cottons.’ —Dated 20th July, 1862. 

This invention consists in improved apparatus for opening and condition- 
ing, or bringing into a condition suited for the processes of preparation and 
spinning, East Indian and other cottons that have been tightly packed in 
compressed bales. In performing the invention the patentee makes use of 
a steaming chamber The chamber which he employs by preference is 
supported by trunnions, and has a perforated false bottom, and a steam 
tight lid, which is suspended to a chain or cord and counterbalanced. 
Steam is admitted to the chamber bya pipe in which is a tap, and the steam 
should be at a high pressure. He also employs a syphon, or other suitable 
apparatus, to the steam pipe, to prevent the water of condensation entering 
the chamber with the steam, which he prefers to use in as dry a state as 
possible. The cotton when taken out of the bale is placed in the chamber, 
and when full, or nearly so, the lid is put on, and steam is admitted. As 
soon as the steam has had time to penetrate and heat the cotton, the lid 
is removed, and the steam chamber is swivelled partly round on its 
trunnions to allow the bottom to be worked into a truck or other carriage, 
in which it is removed to the room in which the subsequent operation is 
to be performed. A tap is inverted in the steam chamber under the false 
bottom to discharge the water that may have accumulated there. 


21¢4. G. H. Birkerck, Southampton-buildings, Chancery-lane, Loudon, 
“ Preserving timber.”—A communication.—Lated 30th July, ls62. 

This invention consists in impregnating timber with certain materials to 
preserve it from decay or dry rot. and also to prevent its injury or destruc- 
tion by the “teredo navalis ” insects, or other causes. For this purpose a 
compound resembling soap is prepared by combining a solution of sulphur 
or metallic oxides, or both, combined with fatty acids, which are insoluble 
in water, but are readily dissolved in rough naphtha, or in American or 





Canadian petroleum in the state in which it is obtained from the oil wells 
of those countries. The method which is preferred of preparing the com- 
pound consists in boiling ‘‘claine” or ‘* magaric acids” (residual products 
obtained from the manufacture of stearine or other similar description of 
candles) with a metallic oxide, which may be that of iron, copper, zine, or 
lead. A little water is introduced into the vessel in which the mixture is 
boiled to form the salts, in order to prevent the decomposition of the fatty 
matters. The formation of the soapy compound is readily and quickly 
accomplished in an open metal vessel, the mass being constantly stirred or 
kept in motion in any convenient manner. The soapy compound thus pre- 
pared is then dissolved in rough naphtha or petroleum in a closed boiler (by 
preference of wrought iron or copper) provided with a bent tube or worm 
connected with an ordinary condensing apparatus, so that the fine naphtha, 
which is distilled over by boiling the soap into the rough naphtha or 
petroleum, is thus preserved, and is a valuable product resulting from the 
process. The solution thus prepared may be forced into the wood by 
pressure in various ways, as is well understood in impregnating timber 
with other solutions ; or the timber may be impregnated by boiling it in the 
solution contained in a closed boiler. 

2165, W. CLARK, Chancery-lane, London, ** Gas burners.”—A communication, 

—Dated 30th July, 1262. 

This invention relates to the application of a small cap or thimble of wire 
gauze to gas burners, especially those termed fish-tail burners, whereby to 
increase the lighting power for a given quantity of gas consumed, and, 
consequently, lead to great economy in its consumption. This cap will be 
found very efficacious, as it introduces a metallic body into the centre of the 
flame, which thus becomes heated while it further counterbalances or regu- 
lates the initial pressure of the gas. 

2186. T, Hout and F. L. Stott, Rochdale, ‘* Compositions for protecting 
polished surfaces of iron and s'eel.”—Dated 20th July, 1862. 

This invention consists in a combination of lime, oils, and fatty matters, 
camphor, and a solvent of camphor. The inventors prefer to use forty 
partsof lime, fifty-four parts of lard, mutton suet, or beef fat, one part of 
oil of cloves, four parts of camphor, and one part of turpentine.—Not 
proceeded with. 

2169. J. W. WooprorD, Walworth, “ Machinery for raising or forcing water.” 
—Dated 30th July, 1862. 

For the pu: poses of this invention a vertical shaft is used, which turns 
in suitable bearings above the case or cylinder hereafter mentioned. The 
lower end of the shaft is hollow, and it steps on to an “pright fixed conical 
bearing by which the shaft is supported. The shaft receives motion from a 
steam-engine or other pewer by a strap which acts ona drum or pulley on 
the shaft, such drum or pulley being arranged to be fixed in any required 
part of the shaft. At its lower end the shaft passes through a fixed case 
or cylinder, which has one, two, or more tangential outlets with rising pipes 
fixed thereto ; when two tangential outlets are used they are formed at 
opposite sides of the case or cylinder. On the lower end of the shaft are 
fixed two bent orcurved arms, to which bent or curved plates or blades 
are fixed. ‘These arms and the blades are curved back from where they 
spring from, or are affixed to the upright shaft. The upper cover of the 
case or cylinder is close, except where the shaft passes through it, whilst in 
the under cover there is a central opening for the passage of water into the 
interior of the case or cylinder. In constructing framing for this machine 
four vertical angle irons are used, fixed at the four angles of the base plate 
to which the case or cylinder is affixed, and these angle irons are framed or 
stayed together at intervals, In order that such framing may be convenient 
for fixing and unfixing in places where the machine is to be used, itis 
preferred that the uprightangle irons should be made of convenient lengths, 
and be arranged and formed conveniently for the ends thereof going 
together, and being fixed readily by screw bolts and nuts or otherwise. 
2171. W. Weitp, Manchester, “* Machines for cutting, shaping, rolling, 

drilling, screwing, milling, and jluting metals.”"—Dated 31st July, 
13862, 
The First part of this invention consists in the arrangement of machinery 
for cutting, shaping, and rolling combined in one machine. Thiscompound 
i is more especially adapted for the manufacture of fire-box stays or 
bolts for locomotives and other boilers, The Second part of the invention 
relates to an improved arrang t of inery for screwing such staysina 
most perfect and rapid manner, and it consists in giving rotary motion to 
three steel screwed rollers placed near to each other, and revolving in one 
direction. Thirdly, in the arrangement and construction of a drilling 
machine, with one or more drilling heads on one bed; each head has a 
separate and independent motion in a horizontal and lateral direction, and 
also an independent rotary and vertical section of the drill. Fourthly, in 
certain adaptations and modifications of a hi for facturing 
rollers for spinning, for which Jetters patent were granted to the present 
patentee, bearing date the 20:h of September 1859 (No. 2139), and it 
consists in applying the method of milling flutes in rojlers for spinning to 
milling or roughening the surface of rollers to be used as self-acting temples, 
and the taking-up rollers in weaving. Fifthly, in a new method of fluting 
rollers for preparing and spinning. The invention cannot be described 
without reference to the drawings. 
2175. A. V. Newton, Chancery-lane, London, ** Machinery for planing 
metal."—A comimunice tion. —Dated 3ist July, 1862. 

This invention consists in furnishing the table of the machine with a rack 
of an ordinpry construction, and in operating this rack by a worm or screw, 
which enables the driving shaft to cross the bed diagonally, passing out ina 
position nearenough to the upright which carries the slide rest and cutting 
tool to enable the driving belts to be within reach of the operator. And it 
also consists in a peculiar mode of transmitting and arresting motion by 
means of a ratchet, which must be the driver, and a double pawl attached 
to the object to be driven, so that, while retained in gear with the ratchet, 
motion will be imparted to the object to be driven, until, by the interposition 
of a suitable stop, the continuous motion of the ratchet will lift the pawl out 
ofgear. And itfurther consists in providing this pawl with a suitable 
projection having upon it a friction pad which shall always be in contact with 
the driver, so that when the motion of the driver is reversed the friction 
pad will reverse the position of the pawl, and cause it to present its other 
end tothe ratchet, which is thus enabled to move it in the opposite direction, 
until the pawl is again lifted out of gear by the interposition of a suitable 
stop as before. And it also consists in controlling the position of the two 
belts which impart motion to the machine in opposite directions by means 
of the segment of an internal and external wheel working about a common 
centre, and having one tooth on each gearing into a corresponding tooth 
on each belt shifter, in such a manner that a full movement of the segment 
in cither direction will operate the belt shifters, but not at the same time, 
one being arranged to complete its movement before the other commences ; 
and upon reversing the motion of the segments the movements of the shifters 
will take place as before, but in the reverse order, that is, the shifter which 
completed its movement last will commence and complete its movement 
first whenever the segments are moved in the opposite direction. 

2176. W. E. Newton, Chancery-lane, London, “* Lubricating coimpounds.”— 
A conmunication.—Dated 31st July, 1862. 

This invention consists in the production of a lubricating compound or 
fluid composed of coal oil obtained in a natural state, or simply by artificial 
distillation, combined with caoutchouc, and with or without the addition 
of water. 

2177. J. List, Carisbrooke, “ An improved means of and instruments for 
obtaining distances and heights, and distances between distant objects, with- 
out computation.”—Dateld lst August, 1862. 

This invention consists of, First, an instrument made of wood and brass, 
with hinges to fold into a suitable size for carrying in the pocket. When 
in use it is opened out in the form of a square ; it is provided with two small 
fore-ights, and a back sight hinged to a movable slide ; asmall stand with 
asocket connects it to a rifle when piled or acommon tripod. For taking 
the quantity of an angle aline of tangent divisions (the radius being twenty 
inches) is marked on the sliding part, and also above it on the fixed part; 
on the other or lower part there are proportional divisions with numbers 
to indicate at sight the distance of an object. There is also a table of 
figures for giving the height or distance between two objects at a distance 
according to the number of degrees and minutes subtended in the obser- 
vation. An extended scale is also provided to show more accurately the 
long distances. Secondly, the instruments in the form of a drawing board 
or table top, is applicable for the use of ships of war, and is made to ship 
and uuship for putting away when not required, and is provided with 
bearings for a telescope, in addition to the other sights, so that the common 
sights and telescope can be used at pleasure.—Not proceeded with. 














! 2178. J. SincLairn, Glasgow, ** Ventilating.” —Dated lst August, 1862. 


A modification of these improved arrangements, suitable for a dwelling 
house, for example, comprises in the first place apparatus for admitting 
fresh air {rom without into the hall or lobby. Provision for this may be 
made by an opeuing in any ;art of the wall; it is, however, most conve- 
nient to contrive this at the top of the door, For this purpose a recess may 
be cut or furmed in the lintel to receive an air duct of a rectangular or other 
convenient form ; or the duct may project downwards from the lintel, and 
a recess be cut out of the top edge of the door to fit it ; or, again, it may be 
fixed to the top of the door. The outer end of the air duct is open for the 
air to enter, and at the inner end it communicates with a shallow vertical 
box, the side or sides of which are perforated to cause the air to enter ina 
diffused condition, and without perceptible draught. Similar apparatus 
for the ingress of air is provided at the doors of the various rooms commu- 
nicating with the hall or lobby, The modification of the improved arrange- 
ments suitable for ventilating potatoe mounds, corn ricks, and the like, 
comprises apparatus, made by preference in sections or lengths, which can 
be combined to suit various sizes of mounds or ricks A _ section of the 
apparatus consists of a rectangular box of convenient length, div.ded by a 
partition into two ducts. The bottom duct is for the egress of vapour or 
vitiated air, which enters it by perforations in the bottom and sides and 
leaves it at either end. The upper duct is for the inlet of fresh air, which 
enters at either end, and is diffused amongst the vegetal lesor grain through 
perforations in the top and sides,—Not proceeded with, 
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2179. D. T. Lee, Birmingham, “ Ornamenting surfaces of wocd and of papier 
méché.”—Dated 1st August, 1862. 

In ornamenting a surface of wood according to this invention, the inven- 
tor takes a piece of veneer, and by means of the process called saw piercing, 
or fret cutting, he cuts or pierces in the said veneer all those parts of the 
ornament which on the surface to be ornamented are to be sunken or de- 
pressed. He attaches the pierced veneer by means of glue to the surface to 
be ornamented, and afterwards polishes the surface of the veneer. There is 
thns produced an ornament on the surface of the wood which has the 
appearance of a carving on a flat or plane surface. The surface to which 
the pierced veneer is glued or attached may be matted or wrought before or 
after the veneer is affixed to it, so as thereby to produce a closer resemblance 
to carving from the flat. In ornamenting surfaces of papier maché he pro- 
ceeds in the manner described with reference to wood, excepting that he 
attaches pierced veneers of papier maché to the papier miché to orna- 
mented, and finishes the ornamental surface by the processes ordinarily em- 
ployed for finishing surfaces of papier maché.—Not proceded with, 

2182. J. C. Onions, Birmingham, “ Portable forges.”—Dated lst August, 
1962. 

This invention consists in the employment of a fan for creating the blast, 
and in the arrangement of the parts hereafter described. The patentee 
places the fan under the hearth, and at the back end of the forge, and leads 
the blast up into the fuel through a bent tuyere or pipe, in which the upper 
part of the fan case is made toterminate. He places the chest or box for 
holding tools within the frame of the forge, and below the hearth. He 
gives motion to the fan by belts passed over pulleys driven by a crank 
nardle, or by toothed gear. 

2183. R. Nurse, Machen, near Newport, and D. Nurse, Ponti nister, Mon- 
mouth, “An improved oxnnealing pot.”— Dated lst August, 1862. 

This invention consists in employing wrought iron instead of cast iron in 
the manufacture of annealing pots, and also in making the pot double, that 
1s to say, as two cases, one fitting into the other. By these means the 
metal will expand and contract without sustaining injury, and the air will 
be effectually excluded from the plates therein. 


v1s4. J. E. Marsn, Birmingham, “ Metal rivets used in joining or securing 
together parts of boots, shoes, dc.” —Dated 1st August, 1862. 

In carrying out this invention the patentee makes the points of the rivets 
flat, with two sides only, or what are termed chisel pointed, or as nearly op- 
proaching this form as possible. Thus made the point has sufficient strength 
to allow of its being clenched. The improvements in machinery for making 
these rivets consist in the alteration of the cutters, which require to be sunk 
to the form necessary to produce the flat point. 

2185. C. H. PLevens, Dunstan Hall, Deby, and A. Riper, Rotherham, York, 
** Improvements in the const: uction of colliery wagons, tubs, or corves, and 
in apparatus Jor tipping or discherging the same.” —Dated let August, 
1862. 

This invention consists in the employment of an end door hung and 
fastened in a peculiar manner, which allows the door, by a self-acting ar- 
rangement, to be raised and released from its lower fastenings, the pressure 
of the coal against the door causing it to swing outwards, and the door 
being at the same time raised, as above stated, the free discharge of even 
the largest coal is obtained. 

2191. E. B. Witsox, Purliament-stret, London, aud M. Picarn, Lyons, 
“ Manufacture of iron and steel.” —Lated 2nd August, 1862. 

The object of this invention is to run molten iron or steel directly from a 
converting vessel, mounted on trunnions (or otherwise capable of a rotating 
motion), in which it has been produced, into moulds, or into receivers placed 
over the moulds, The form of the receivers is such as will admit of the 
metal entering the moulds under a very slight pressure, and is so arranged 
as to facilitate the removal cf the scoria floating on the surface of the metal. 
—Not proceeded with. 

2193. G. CoLes, Gresham-street West, London, J. A. JAQUES, and J. A. FAN- 
SHAWE, Tottenham, ** Grinving and polishing tools and surjuces.”—Dated 
2nd August, 1862 

This invention relates, in the First place, to a mode of producing such 
articles by a combination of puiverised gritty or cutting ingredients, with 
a preparation of oxidised or other oil and sulphur, with or without the 
addition of resinous, gummy, mucilagivous, or albuminous matters. In 
carrying out this part of the imvention the patentees use either emery, pul- 
verised glass, fine granulated iron, or fine iron or steel filings or borings, or 
other bard cutting substances reduced to a finely-divided state ; and they 
mix these sub s in cx ination with any suitable oil and resin- 
ous, bituminous, or gummy matter, or mucilaginous or albuminous matter 
(in some cases with the addition of sulphur or sulphnrets), taking care that 
all the ingredients be well mixed or incorporated, +o that the whole mass 
may be brought as near as possible to a homogeneous state. Secondly, in 
combining fine stecl or other hard wire with any suitable plastic material, 
such as that above-mentioned, so as to produce a cutting surface lke a file 
or rasp. 

2196. J. Tuomas, Poland-street, Oxford-street, London, 
screw wrench.”— Dated ith August, 1862. 

This invention cannot be described without reference to the drawings. 


2194. A. D. and E. M. Denny, Waterford, “‘ Bacon.”—Dated 4th August, 
1862 





** Self-adjusting 


862. 

This invention relates to the mode of keeping the pickling liquor used 
for curing becon at an even temperature, without emptying the vessel in 
which it is contained, and thus avoiding exposure of the meat or dead car- 
cases of the pigs to atmospheric influences ; also the bacon is more evenly 
cured than by the process now adopted, by which it is subjected to many 
variations of temperature. The invention consists in drawing off the liquor 
at or near the bottom of the vessel containing the meat, and passing it 
through layers of ice, or ice and salt, or, if preferred, through a coil of 
pipes placed in a refrigerator or in ice. The liquor being thus reduced in 
temperature it is run on at the top of the vessel, thus keeping up a circu- 
lating current of cool pickle through the pickling vessel. This current is 
continued until the proper temperature is obtained. The taking off and 
running on of the liquor may be done by pumps or other suitable contriv- 
ance 





2201. J. R. Nicnouu, Streatham, Surrey, ‘Means of and apparatus for 
utilising and disposing of the sewage of towns and villages.”—Dated 5th 
August, 1862. 

In carrying out this invention the inventor proposes to employ the 
natural porosity of the soil—where such is available—for disposing of the 
fluid portion by filtration, having previously brought the sewage to the proper 
condition for filtering rapidly through the soil. He lengthens the sewer or 
sewers which have been or may be formed by the addition of two, three, four, 
or more broad diverging channels, which from their extended surf e will 
cause a sluggish flow of the sewage. Each of these diverging channels he 
tits with sluice valves, which permit of the discharge, at suitable periods, of 
the sewage into removable tanks. Before escaping from these tauks the 
fluid will have to pass through a filtering sieve or strainer, and continue its 
onward course in the sewer ; or it may, if need be, be passed through a 
second and finer strainer. The sewage flowing very slowly through the 
tanks will leave a continually accumwating deposit in them, and when any 
one of them is full its sluice valve is to be closed. A heavy lid fitting into 
the tank, or other pressure, may be applied for expressing the remaining 
fluid from the tank, suitable pe:ferations being made therein for admitting 
of the discharge of the fluid. The filled tank is now to be removed and 
another substituted in its place, to restore the communication between the 
detached parts of the sewer.—Not proceeded with. 

2203. W. W. Burpon, Newcastle-on-Tyne, ** Reducing wood jibres to pulp.” — 
Dated 6th August, 1X62. 

This invention consists in the use of fixed stones, rasps, or other like 
reducing agents, and in passing blocks or picces of wood across the grain or 
fibre thereof, over and upon such stones or reducing agents. The patentee 
employs water to assist the reduction of the fibre, and to carry off the 
pulpy mass ; or he reduces the wood to pulp by rubbing stones upon wood 
ucross the grain thereof. In some cases he finds it advantageous to sotten 
the wood by steam, or by boiling in water, or in an alkaline solution. 

2205. M. C. Sintpatpl, South-street, Greenwich, “* Manvyacture of chains.”— 
Dated 6th August, 1862. 

For the purposes of this invention the links are cast of suitable metal, 
and the succeeding links are in the act of casting caused to link one within 
the other. A series of metal moulds are employed, and they are formed, 
arranged, and connected together to produce alternately the horizontal and 
vertical links. Each mould is by preference formed to have a singie link 
cast therein, and the series of mouids are placed or connected together in 
such manner that the melted metal run into one mould does not enter or 
mix with the metal which is run into the other mould or moulds used 
therewith ; on the contrary, the succeeding links of a chain, whether cast 
in succession or simultaneously in a series of moulds,are separate castings, 
and are, by the act of casting, linked one in another. In this manner may 
any desired number of moulds be used. und each have a link cast therein, 
and by reason of the forms of the moulds, and their being used together, 
the succeeding links will, when cast, be linked into each other.—Net pro- 
ceeded with 
2207. F. NacnemM, Mile-end-road, London, “ Ornomenting of boots, shoes, and 

goloshes.”— Dated 6th August, 1862. ‘ 

This invention relates to the ornamenting of the uppers or parts of the 
uppers of dress boots and shoes, and also goloshes when formed of 
enamelled leather. The ornament which the inventor proposes to adopt 
may consist of any appropriate device, the effect being obtained by remov- 
ing the gloss from the leather at the part where the ornament occurs, the 
glossy surface remaining to form the background. ‘This duiling of the 
surface may be effected in various ways.—Not proceeded with. 

2209. M. A. F. MENNon, Paris, “ Self-inking hand stamp."—A communica- 
tion.— Dated 7th August, 1862. 


This invention consists in a self-inking stamp combining the stamp, or 


die, and the inking pad. ‘The die turns on itself in raising or descending the 





interior of the apparatus, and thus presents its face alternately to the inking 
pad, and to the article which is to receive the impression. The inking pad 
and ink reservoir are placed in the upper part of the interior of the appa- 
ratus, but so that the hand of the operator is not in immediate contact with 
the part in which they are contain The invention cannot be fully 
described without reference to the drawings. 





COMPLETE SPECIFICATIONS. 


2656. G. Hasetine, Fleet-street, London, “ Warming and ventilating build- 
ings.”— A communicetion.— Dated 1s* October, 1>62. 

This invention consista, mainly, in an arrangement for warming to a 
moderate and pleasant degree the floor and lower part of the walls, when 
necessary, in connection with an arrang for the admission and general 
diffusion at or near the floor of air warmed only to the temperature at 
which it is wanted for respiration (say fifty or fifty-five degrees, more or 
less), by being made to pass in contact with a very large non-metall c 
warming surface, kept at a moderate temperature, a temperature not higher 
than that to which nature warms the earth's surface insummer. This fresh 
air, being admitted at a temperature a little lower than the general temper- 
ature of the air in the room, will remain in the lower part of the room, 
where it is wanted for respiration, and not ascend at once to the ceiling 
(where it can neither be heaved nor serve for warming), as is the case with 
highly heated air from steam pipes and hot water pipes, as well as from 
furnaces and stoves, thus wasting the heat upon the ceiling and upper parts 
of the room, and forcing the foul air (which should be the lightest air in the 
room and rise uppermost) downward to be inhaled. 

2612. M. A. F. Mennoys, Paris, “ Construction of chair setirs."—A conmu- 
nication.— Dated 25th September, 1362. 

This invention caunot be described without reference to the drawings. 

2872. J. CARPENDALR, Shefield, ‘* Producing raised chasing on Britannia and 
other compressible metals.” —Dated 25th October, 1862. 

This invention consists of a mechanical contrivance by which the mode of 
producing raised chasing by mere manual pressure, hitherto partially 
rcsorted to, is superseded, and the use of steel plates or dies, with the 
negative of the ornament to be impressed on the metal engraved or cut 
therein, is made practically available. The first motion from the driving 
shaft is applied to drums in the usual manner, on the axis of which is 
fixed a dise of wood or other material, in which the teel plate or die is em- 
bedded. Parallel to the face of this disc a slotted guide is placed, in which 
a block containing the pressing tool is fixed ; the block is moved iu the 
slotted guide by a screw with a crank handle, and another screw acts upon 
the head of the pressing tool, Upon the face of the steel plate, cut or 
engraved with an appropriate design, the metal to be operated upon is fixed, 
and the pressing tool screwed upon it with such amount of pressure as 
may be necessary to produce a true positive impress of the design cut in 
such plate or die. 

3061. F. S. Rircni, Brookline, Massachusetts, U.S. “ Mariner's compass.” 
—Dated 13th November, 1862 

The object of this invention is not only to dispose of a mariner’s compass 
out of, or more cr less beyond the, attractive influence of iron on or about 
the deck or other part ofa ship or navigable vessel, but to enable the move- 
ments or operations of the compass card, or the magnet or magnets of the 
compass, to be easily read or indicated, either at, near, or below the deck, 
or at avy convenient distance below the compass, The invention is applic- 
able to liquid compasses, and particularly to such as are provided with an 
air vessel combined with a magnet, or the same and its card, in manner so 
as not only to encompass the magnet and insulate it from the surrounding 
liquid. but also to buoy up the magnet or magnets and card, in order to 
remove more or less of the weight thereof from the supporting pivot or 
bearing. The nature of the invention consists in the combination of an 
auxiliary annular air vessel orindicator, and a connecting rod or mechanical 
equivalents therefor, with the magnet or magnets on the same and its or 
their buoyant air vessel, the whole being arranged in acase or vessel to con- 
tain water or other proper fluid, and so as to operate togethersubstantially as 
specified. And the nature of thisinvention further consists in the combination 
of either or both of the buoyant air vessels with their shaft by means of 
gimballs or their mechanical equivalents. And the nature of this invention 
turther consists in the combination of an auxiliary buoyant chamber, or its 
equivalent, with the said connecting rod, or connector, the magnet, or the 
same and its buoyant case, and the auxiliary case or indicator, as arranged 
within a vessel or case containing a liquid, and so as to operate therein sub- 
stantially as specified. And the nature of the invention farther consists in a 
peculiar arrangement of the cardinal divisions or indications with respect to 
the float or indicator, when made either circular or cylindrical in form, or as 
an annulus, substantially as described. 

3298. W. E. Geper, Wellington-street, Strand, London, ** Construction of 
clocks or time keepers."—A communication.—Dated 29th November, 1862. 

This invention consists, First, in the establishment of the striking work 
in the centre of the cage ; Secondly, the suppression of the Orst wheel of 
the movement; Thirdly, in replacing this wheel, the spindle, the 
pulley, the clockwork, and the weights, by a watch spring (No. 37) 
winding up three times in the hour by the action of the striking 
work ; Fourthly, in the suppression of the second wheel of the move- 
ment by means of a toothed gearing carned by the first wheel of the 
dialwork ; Fifubly, iv setting the motor by the large hand; Sixthly, in the 
suppression of the main detent, replaced by an extremely accurate and 
certain piece ; Seventhly, in the establishment of three species of anchor 
escapement forming part of this invention ; Kighthly, in the establishment 
of a stop-piece, forming the movement, to travel conjointly with the striking 
work ; Ninthly, in the suppression of the key, by a counterweight ; Tenthly, 
in the establishment of a spring with four branches and reservoir. 





THE IRON, COAL, ANID GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Finisnep Iron Trave 1x THE Past Week : Continued Inactivity : 
Prices Firm for Best Samples—Pia Inox: No Sale: Lrices of 
Cinder Pigs Firm—Stoxe ‘Vrave: Active Demand: High Prices— 
Coat Trapve: Unaltered—Tue Royau Manetace Day: General 
Holiday Throughout the District—Mx. Tuomas Banat, Hicu 
Suerirr or Starrorpsnire: Lespect fur him by his Fellow 
sronmasters— GENERAL Harpwake ‘rapes: Branches Specified—A 
Specimen oF BinminGuam Inpustry—INtIMIDATION BY OPERATIVE 
Naiters — Boarp or Trape Returns ror January: Metals 
Specificd: Our Foreign Customers for Hardwares, who they are, and 
what they buy. 


Tue iron trade remains in an inactive condition as a rule, the new 
orders being very few. In boiler plates there is, however, an 
improvement at certain firms of the first-class, and for plates for 
shipbuilding there is still a great demand. Customers are seeking 
a reduction in price, but, excepting in bars and small rounds, 
makers are firm. In those descriptions merchants are buying from 
some firms at 2s. 6d. under the rates which regulated previous trans- 
actions. . 

Pig iron cannot yet be sold. Best cinder pigs remain firm at 
£2 17s.; in other descriptions the recent advances cannot be main- 
tained. 

The argillaceous ironstone of this district is in active demand, at 
high prices. White stone of good quality has realised 15s. 9d., and 
a reaay sale may be secured for a quality Jess excellent at 15s. The 
leanest descriptions are, however, selling at from 8s. to 9s. per 
ton. Hematite ore is selling here at about £1 1s. per ton. 

The demand for coal is a little superior to that experienced a week 
ago. Prices are unchanged. 

Universal holiday wasobserved throughout this district on Tuesday 
last. The circumstance was favourable to the procession on that 
day of Mr. Thomas Bagnall, the new high sheriff of Staffordshire, 
from Charlemont Hall, near to Westbromwich, the residence of 
his son, Mr. J. M. Bagnall, to Stefford,.to meet the Judges of 
Assize. Mr. Bagnall entertained at breakfast as many as 2,'.00 
persons. His equipage was handsome, and the cortéye numbered, 
at starting, as many as 200 vehicles, and au equal number of horse- 
men. Among the company were the leading representatives of the 
iron trade of this district, Mr. Bagnall’s late fellows in business, 
by all of whom he and his sons bave ever been highly esteemed. 
Most of his sons are still in business, but Mr. Bagnall has himself 
retired to his estate, Newberries Park, Watford. 

Relative to the general manufacturing trades of this district, we 
may remark that a tolerably sure indication of present and coming 
prosperity is afforded by the reports which are now coming in from 
the various factors’ travellers. It is generally thought that the 
ensuing spring will witness a considerable revival of trade, and that 
the anticipation is not ill-founded a proof is afforded by the renewed 
animation now perceptible in the principal trades of the district, and 
the consequent tolerably full employment of labour. Proceeding, 
to particularise the various branches, we may say that for 
tin plates a steady demand is now experienced, and no lack 





of orders is felt in the lock-making department. The 
japanners are, however, doing scarcely an average busi- 
ness. In the neighbourhood of Wednesbury operations are 
characterised by activity; the manufacturers at Darlaston have not 
much cause for complaint; and the edge-tool and button makers are 
doing a good business. The condition of trade in Walsall, though 
presenting a favourable contrast to that of the early part of the year, 
is not so good as might be wished. The recent rejoicings have 
afforded a very large amount of work to the guasfitters and 
medallists of Birmingham. The fancy trades have been 
favourably influenced by the same cause, and in all the more 
important branches a general activity is perceptible. For safes and 
bedsteads generally the demand is excellent. Quietness charac- 
terises the Northern Continental trade, West Indies, France, Spain, 
and Italy supplying the principal of the foreign orders. To 
America little is sent but weapons and other articles necessary to 
warfare. This is sufficiently explained by the fluctuation in the 
high rate of exchange. Recent remittances to Birmingham were 
made at so high @ rate as 178. ‘To Canada and Australia the exports 
are tolerably numerous. 

Messrs. Messenger, the well-known Birmingham firm, have just 
completed two superb chandeliers for H.R.H, the Prince of Wales. 
They are of brass, weighing each about 200 Ib., and have the rich 
deep tone characteristic of the numerous “royal manufactures” 
which have been prepared by the Messrs. Messenger. From the 
massive and ornate centre spring six chaste branches, each of which 
supports a cluster of seven lights. The branches are elaborately orna- 
mented with acanthus foliage, from the spraysof which rise small stems 
terminating in a support for the lights. Rising above the level of the 
branches in the centre of the chandelier is a beautiful group of Parian 
figures representing Peace, Plenty, and Love, manufactured by 
Minton, and the purity of which contrasts strikingly and agreeably 
with the deep golden hues of the metal work. ‘The remainder of 
the body of the chandeliers is desigued from the antique, giving to 
the whole a noble appearance. Altogether the productions are 
amongst the very finest of this class of manufacture, and while con- 
stituting as they will not the sinallest of the many attractions of 
which Marlborough House will boast, reflect the greatest credit on 
ingenuity and skill of the firm honoured with so important an 
order, 

Some proceedings have recertly been taken at the Stourbridge 
police-court against four horse-nail makers, for assaulting and inti- 
midating a fellow workman who had refused to join in the strike now 
in course of progress in the horse-nail trade. From the statement 
of thesolicitor for the prosecution it appeared that the defendants had 
formed part of « body of operatives who had been employed by Messrs. 
Guest at the Lye, and the great majority of whom had, though 
themselves in receipt of full wages, refused to work, in order to 
countenance the acts of a number of their comrades, who in another 
establishment had thought themselves aggrieved by the rate of 
remuneration, and had, therefore, ceased their employment. The 
complainant had refused to follow the example of his companions, 
and had in consequence been brutally assaulted by the defendants, 
who, with the other men, having made an application to be allowed 
to return to work at the old rates, and having received no attention, 
because of the informal manner in which the application had been 
made, seem to have become greatly exasperated. ‘hough the infor- 
mation had only been laid for assault and intimidation, yet at the 
request of the prosecutor's solicitor the four men were committed 
for trial at the Worcestershire Assizes, under the 41st section of the 
Criminal Law Consolidation Act. Under this Act, if found guilty, 
they are liable to be imprisoned for any period not exceeding two 
years, with or without hard labour. 

The accounts issued a few days since from the statistical depart- 
ment of the Board of Trade show a slight falling off in British 
manufactures and produce during the month of January as com- 
pared with the corresponding periods of the two preceding years, 
the total declared value being 48,045,155 against £8,439,055 last 
year and £8,344,701 in 1861. This diminution has been confined, 
however, to a comparatively limited list of commodities, among 
the principal of which we may mention, coal,cast and wrought iron, 
copper, and brass. Among the numerous specialities of the Mid- 
lands which continue to show an increase of exportation the fore- 
most is fire-arms, the exports of which rose in value, as compared 
with the corresponding month of last year, from £95,106 to £139,293, 
with alarge increasein other arms, Plate, plated wares, jewellery, and 
watches show a decline; but hardwares and cutlery went up from 
£161,773 to £193,138, an increase which took place chiefly in manu- 
factures of Geiman silver, Britannia metals and pewter, papier maché 
goods, lamps, chandeliers and candelabra, aud hardwares not spe- 
cially described; the exports under this head thus showing an 
advance in value, as compared with last year, from £119,698 to 
£155,270. This increase extended to all markets except France, 
Spain, Russia, South Africa, and Brazil. ‘he value of the exports of 
the manufactures of steel, or of steel and iron combined, and imple- 
ments of industry other than agricultural, not wholly composed of 
iron or steel, declined from £24,968 to £18,847, the diminution being 
confined, however, to the exports to France, Russia, Germany, South 
Africa, India, Brazil, and Buenos Ayres, Cutlery shows an advance 
from £17,077 to £19,021, which took place in the exports to Holland, 
Germany, India, the United States, Brazil, and the River Plate, 
Machinery shows an advance from £53,926 to £182,147. Under the 
head of steam engines an increase extending to every country except 
Russia, Australia, and Brazil; but other descriptions of machinery de- 
clined in valueex ported from £144,920 to £120,005, though there was 
a considerable increase in the exports to France, Belgium, Holland, 
and Spain. ‘The metallic exports, with the exceptions already 
— show an increase, as will be seen from the following 
table :— ‘ 





Monti oF JANUARY, 














isGt. 1R62. | 1863, 

Pig and puddied iron .. we 6. ee A4G 517 | £64,991 473,301 
Bar, angle, bolt, and rodiron .. . J 126,020 153,062 
Railway iron... .. os «2 8 oe 107,670 
Iron wire oo és @0 #6 <6 | 11,351 
Cast iron.. 2h 68. ee eet | 42,082 
Iron hoops, sheets, and boiler plates | | ‘ 
Wrought iron., 6. 6. ee ee Oe i 
Old WON 44 ee oe we oe we oe 2,05 
DMS. ick. sk ise. ob: es Oe. on | 53,905 
Copper, unwrought oe oe oe oe | | 26,985 

- SR. o wes | | 98,127 
Brass — «6 « eo ef «© | 10,616 
Lead oo oe 00 08 0s 08 co | 37,090 
Tin, unwrought .. .. . oe 69s 20,311 26,051 
Tin plates = 6 % we » a 36,596 71,155 
Zinc oe «2 of 8 cf ce cf oo | 2,802 3,069 5,410 





There was a diminution in the exports of pig and puddled iron to 
France, Holland, and Russia, and the increase shown above occurred 
chiefly in the exports to the United States. The increase in bars, 
&c., was also greatest in respect of the last-named country, but ex- 
tended in a less degree to Italy and Holland. ‘The greatest increase 
in railway iron is the more noticeable inasmuch as more was ex- 
ported to Russia, Sweden, Prussia, the United States, Cuba, 
Chili, and France. British America and Brazil took a diminished 
quantity as compared with last year. The greater part of the in- 
crease took place in the shipments to Spain, India, and Aus- 
tralia. The decrease in cast iron was confined to the exports to 
India, Australia, and Brazil. In hoops, sheets, and boiler plates the 
increase was almost general, the only exception being in the exports 
to Russia, Prussia, Spain, and India. ‘The decline in wrought iron 
took place in the trade with Spain, Russia, Australia, and South 
Africa. The export of steel continues to increase, but the improve- 
ment in the trade of January was confined to the American market. 
Unwrought copper fell off, notwithstanding an increase in the 
exports to Belgium, Holland, and India ; as also wrought and partly 
wrought copper, though some kinds, including yellow metal for 
sheathing, show an increase, confined, however, to the exports to 
F rance, fictland, Italy, and Turkey. ‘There were no shipments of lead 
to France and Russia, and there was a decline in the exports to Austra- 
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lia; but such mais quantities were > sent to China, together 1 with the in- 


creased shipments to India and the United States, and some small cus- 
tomers, that the total of the month’s trade shows a large augmentation. 
The increase in tin was general, exceptas regards the exports to France, 
whilst the only exception to the increase in tin plates was in respect 
to the United States, the principal consumer. The value of the 
imports is not yet ascertained, but those of December amounted to 
£24,963,916, or about three times the value of the exports of British 
manufactures and produce in January. ‘The metals generally show 
a decline, but there was some increase in bar-iron, lead, and zinc. 
Relative to the lock trade of Willenhall we learn that a decided 
improvement is apparent. In many branches, as, for example, the 
brass padlock department, the manufacturers are unusually busy, and, 
generally, few complaints of slackness are just now heard A rumour 
is afloat that an extensive East Indian order for locks has been 
received by one of the merchants of the district, but hitherto it has 
not been distributed in this locality. The colonial demand for locks 
is, perhaps, scarcely so brisk as was the case a few weeks since, the 
recent demand having entirely checked the Cape orders, and the 
last Australian mail bringing fewer than was expected. The rim 
lock makers, however, who are chiefly interested in colonial 
demand, are from various sources tolerably well employed. The 
home trade is brisk; consequently the dead and mor- 
tice lock-makers have pretty well to do. The South Ame rican 
trade, also, after a long period of inactivity, is reviving ; and an im- 
provement is reported in the chest, till, and ¢ upbor ard lock branches, 
OF course little improvement is experienced by the manufacturers 
of articles chic fly used in the State s of America. Perhaps the 
greatest sufferers in this respect are the curry-comb makers, who 
remain as slack as ever, and with little hope of a permanent change 
for the better. The early closing movement has resulted in the 
almost entire abolition of the system of dite payment of 
wages in the locality, the improvement in this respect bei 























so marked that the shopkeepers here have just signified 
their intention of closing one hour earlier on Saturday 
venings, viz. at eleven o’clock instead of midnight. The 
recent visit of « Governmert Inspector has called forth the 


following remarks, from the correspondent of a local paper :— 
* Many of our readers will recollect the publication, about twenty 
years since, of a Parliamentary Blue book relative to the employ- 
ment of children, in which the treatment of apprentices at Willen- 
hall, Wednesbury, Darlaston, and the adjoting honiate, was 
described as most crucl and revolting. Indeed so darkly were the 
scenes painted that Mr. Disraeli gathered from them tho materiel for 
his story of “Sybil,” in the opening chapter of which the in- 
terior of a Willenhall lock factory is vividly pourtrayed. It is 
evident, however, that the Government Jus spector (the late Mr. 
Horne) from whom the report emanated was very much misin- 
formed, the majority of his statements being greatly exaggerated, 
and many of them totally untrue, He charged the employers of 














apprentices with eraelty, undue exaction of labour, and an utter 
want of morality; and in support of these ‘ s he 
gives three examples which are most amusingly absurd. As 
regards ernelty we find in the report that masters have 
been known in a moment of irritation to beat their appren- 


instance an appren- 
It is almost needless 


tices with files and hammers, and in one 
tice was pierced with a red hot bar of iron! 
to say that this is very much over-drawn. During his visit to 
Willenhall he entered a tavern, and eusconced himself near the 
window for the purpose of observing the passers by. . 6. : 
lt is, however, too late to crit cise a report publis shed twe nty “years 
ago; and we have ouly referred to it because during the past fortnight 
a Government official bas been in the town on a similar errand to 
thatof Mr. Horne. Without anticipating the publication of this 
report, Which we have had the privilege of seeing, we may state that 
it will give no less satisfaction to those concerned than the former 
one gave feelings of an opposite character. It states very truly that 
the apprent ices ‘of to-day are well fed, well clothed, and well cared 
for in every respect. They are by vo means overworked, and in 
most cases are compelled te attend Sunday-schools. One singular 
item in the report is, that while in the year of Mr. Horne’y visit the 
number of apprentices in Wille ‘hall was over 600, the present 
number is not more than 250." 

















FROM THE NORTHERN 
COUNTIES 
(From our own Correspondent.) 
Large Order jor Cast Iron Pipes: Mersey Docks and Iar- 
Steamers for the * Ang o-Chinese Fleet? —AGuicevLTuRAL 
rok Sournern Kussta—Larce Steam HAMMER FoR 
AnsenaL—THe Mivpte Levent Drainage Commission : 
The Late Disaster in the Fens—Srare ov Trapt av SHEFFieLp: 
Northern Topics: Berwickshire Railway: Lichting Railway Car- 
riages with Gas: Shipbuilding Scor.axn: Trade of Creenock: 
The Pig Iron Trade: Glasgow Association of Assistant: Engineers : 
The River Clyde Trust: Glasgow and South- estern Radway: 
Interesting Railway Case: Clyde Shipbuilding i 
We will commence with Liverpool. The town council has just 
accepted the tender of Messrs. D. Y. Stewart and Co. forthe supply 
of a large quantity of cast iron pipes for the sum of £42,757. At the 
last sitting of the Mersey Docks and Harbour Board a report was 
produced from the ¢ ngine er in reference to the Woodside landing 
stage. It appeared that the contract for the iloating roadway, in 
accordance with the Parliamentary plan, was let in two portions to 
Messrs. Peto, Brassey, and Co., of the Canada Works, namely, the 
pontoons for £4,456 15s,, aud the superstructure for £10,329 10s., 
ora total sum of £14,786 ds.) The work was to be handed over to 
the Loard in a complete state by the Ist May list, subject to a 
penalty of £20 per week for any delay which might be occasioned 
by the default of the contractors. ‘he question of working the 
heavy traflic gave rise to grave doults as to how far it could be 
worked advantageously with the original arrangements. The 
present engineer proposed a large embayment in the stage, 234ft. in 
depth and ‘150i. in W idth, into which the steamers could ran (as 
into a basin), and upon the inside margin of which the end-on 
system for carts and carriages could be carried out. This proposal 
met the approval of the works’ committee; but so important an 
alteration in the plan could not be adopted without the sanction of 
the Birkenhead Commissioners, ‘The plans were submitted to 
and after important ncgociations, financial and otherwise, it 
sreed to carry out the new arrangement, the Lirkenhead 
Comnussioners to pay half the extra expe nse that would be ineurred, 
This being the state of the case, the committee felt that, under the 
circumstances, they would be misdirecting the board by con ipleting 
the floating incline in its original position, Whgn there was a possi 
bility of the whole arri angement being afterwards remodelled a 
a great expense. They therefore, under the authority of the 
board, by their resolution of the 28th March, 1862, instracted the 
engineer to see to the completion of the tloating bridge in accordance 
with the contract, but to st uspend the masonry, as also the attaching 
of the structure to the stage, until some definite conclusion was 
arrived at. In the arrangements with Messrs. Peto, Brassey, and 
Co., the contract agreement has been in no way departed from, nor 
have any dems unds been made by them of an exceptional character. 
The mode of payment stipulated for was { 0 per cent. for the work 
done, and 25 per cent. in addition when in place, with a reserve of 
25 percent. from the date of flxing the structure in position ; ut 
in consequence of the delay in the ‘decision as to the alter ations a 
total payment of 75 per cent. has been made, le aving 25 per cent. 
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now in hand and reserved until the contract term has e xpired. The 
bridge is now completed as far as it can be without fi ing, and is 
lying in the Float, under the charge of Messrs. Peto, B and 


Boul 
mented upon what he considered the irre: gular conduct of the works’ 
committee in acting too much upon their own responsibility, and 
gave notice of a motion to the effect that they should be instructed to 
proceed with the Woodside landing-stage on’ Mr. Hartley's plans and 
complete them. 


Co., witil it is finally determined what to do. Mr. com- 


A report from the works’ committee recommended 
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the board a repiaes demege d sea . walls on the C heshire 4 shore, at an 
estimated cost of £3,400; in proposing, however, that this should be 
done, the committee did not admit the legal liability of the board to 
make any outlay on the subject. The board has declined to ussent 
to the memorial noticed last week praying for a reduction in the 
rates charged upon vessels usually engaged in the North 
American timber trade, and now lying in the Brunswick and 
other docks. Mess Laird Brothers, of Birkenhead, have just 
completed two fine steamers for the “ Anglo-C hinese fleet.” 
The dimensions of the first vessel are—Length 185ft.; breadth, 





24ft.; depth, 13ft.; tonnage, 525 tons; power of engines 
150-horse. The model is designed to make a fast and handy 
vessel, both at sea and in the rivers. She has a straight stem 


deck fittings, &c., will be of the same style 
sty’s service, as will also be the officers’ 
She is called the 
The second 


and elliptical stern. The 
and quality as in her Mi 
cabins, magazine, shell room and store-rooms. 
“ (Juang Jung,” and is now receiving her machinery. 
dimensions are— 














vessel has been named the Tientsin, and her 
Lengtn, 150{ft.; breadth, 25ft.; depth, 12ft., tonnage, 445 tons; 
power, 80-horse. ‘The engines are those for which Messrs. Laird 


Lrothers were awarded a medal at the International Exhibition. 
The machinery is fitted on board, and the Tientsin wil! soon be 
ready for ov. 

Messrs. Ransomes and Sims, of Ipswich, lave just shipped a cargo 
of agricultural implements direct from that port for Taganrog. This 
is the first consigument which has been made direct to Southern 








Kiussia by Messrs. Ransomes, although they have for some time had | 


a considerable trade with St. Petersburg and the northern pro- 
vinces. 

Messrs. Nasmyth and Co., of the Bridgewater Found 
Manchester, are engaged in the manufacture of a huge steam hammer 
for the Woolwich Arsenal. The standards or supports of the 
hammer are to be 26ft. Gin. high, and will each weigh 20 tons, 
though hollow throughout. The hammer will weigh 17 tons, 
with a fall of 9it.; this great weight and fall being necessary for its 
work of preparing the p ates for our iron-clad ships. ‘ 
of one cylinder and its fittings will be 











1) tons, the 
the anvil 40 tous, and tlie anvil 120 tons; total, 297 tons. 
recent experiment at the foundry it was found that three of the 
furnaces could melt the quantity of metal required for the first 
standard easting in little more than three hours, whilst the filling of 
the mould will not occupy more than three minutes. The we ight 
required to cover the mould to counteract the expansion of the air 
will be over 200 tons. 

Vhe Middle Level Drainage Commissioners held a special meeting 
yesterday weck to take stock of their position, The general com- 
mittee presented an interesting report in reference to the great 
disaster which occupied so much attention last summer. We make 
a few extracts :—“ ‘The works at the dam and syphons have been so 
far completed as to enable the board to dispense with the further 
services of Mr. Leather, and to allow of the removal of all obstruc- 
iions and impediments to the free-working of the syphons; but 
since the removal of such impediments, the weather has been most 
continuously dry, and therefore the effect of the syphons when in 
full operation has not been tested. Mr. Leather and his staff left 
the work on the 3lst January, and the works now remaining to be 


























’, Patricroft, | 





| have been surprised at its pomars stness, acl political complica- 
| tions on the Continent, disappointed expectations of peace in 
America, or diminution of shipments at home, beeause at that time 
we were close upon the minimum of years ; but now, with a higher 
range of prices, accumulating stocks, anda probable continuance of 
‘hope deferred,’ we cannot but remark upon the power that has been 
brought to bear upon our market, nor lightly esteem the courage of 
those who have so long upheld it i of every adverse influence. 
It is possible the time may sooner arrive than we anticipate when 
the wisdom of their operations will be fully apparent. Meantime we 
must take things as they are, and value them accordingly. The fluc- 
—— last month were restricted to 6d. a ton, the lowest price being 






























53s. 9d., the highest 54s. 3d., and ‘* average J4s.04d., against 49s. ‘7d. 
in Febru: iy, 1862, and 48s. 9d. in February, 1861. The ship- 
ments are less by 7,496 tons than ay year, and ; ter than those of 








1861 by 1,293 tons. In our neighbourhood the const umption of iron is 
very large, shipbuilders, » pads . ers, and founde rs belt ing alike busy. 
The activity characterisit 


time is particularly 











gre tity ing, seeing so man y oth rs are re- 



























stricted by the want of ‘that raw material which has done so 
niuch to develope the iron trade of this country. But with it 
all we cannot bring supply and demand into closer union ; 
the former still maintains its vantage ground a deter- 
mination that nothing but the ‘good time coming’ be able to 
overcon 1e. Mr. J. Harve y has beer ? tary of the 





Fowler re- 
n read 
followed by a discussion. 
and the trade 
en resolved to 
rate extent of 
i South- 
rably im- 


gow Association of Assistant I 
ned. At the last meeting of the As 
paper on steam ham which was 
. he River Clyde Trus 
of the river has so greatly exte nde ad, t 
increase the salaries of various ofl 
£240, The report of the directors of the 
Western railw hows that that undertakin ¢ 
prove sd its position during the last few mont Thus the traffic 
receipts for the half-year e nding Januar y 31, 1863, exceeded those 
of the correspondin; « six months of 1861-2 Pby £ dare £2,480 in 
excess of the receipts for the year ending 31, 1861, which 

roduced the largest return of any period previous to the present, 
co ‘fore the American war had so pre judicially ¢ iect he general 
trades of the country. The number of pass ! in the 
six mouths ending January dlst, 1863, was 71 385 
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in the corres jing period of 1861-2, and the r 
in the past months as compared with 4 
sponding period of 1861- The goods a nd oo 
from 1,244,128 tons in 1861-2 to 1,241,449 tor 





source 





receipts from th advanced from rs 1 
£151,039 in 1862-3. To sum up, the revenue 
compare as follows in the two periods:— 
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Per centage of tratlic 
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“i th » United 





There are, probably, very few com panic 

Kingdom which have reduced their x expenses to a fraction 
| below 37} per cent. The contract for the construction of the Bridge 

of Weir r: ulway has been let on favourab terms, aud the works 


done are being executed by workmen, under the direct control and | 


superintendence of Mr. Linn, the resident engineer, ‘The engineers 
have reported upon the accounts of Mr. Leather, and the same have 
been referred to the finance committee. ‘The total expenditure 
under Mr. Leather, including the syphons (which were contracted 
for directly with the founders), amounts to £53,231 1s. 9d., an 
abstract of which is given by the engineers, and appended to this 
report, ‘Uhis sum is exclusive of the amount expended under Mr. 
Linn, and of other amounts paid and incurred, probably amounting 
altogether to about £10,000. ‘The engineers have been requested to 
report as to the present state of the syphons and works at the dam, 
znd as to what works remain to be done there, and how long the 
same will take doing, and also their opinion as to whether the 
syplons can be permanently adopted in the place of asluice. The 
board has not yet received # report from the engineers ; but there is 
reason to believe that Mr. Hawkshaw is of opinion that it will not 
be found necessary to build a new sluice, and that the syphons will 
be a safer method, and answer all the purposes of drainage. He has 
not yet had an opportunity of seeing all the syphons in operation, 
nor any of them free from the obstructions of ‘tem iporary dams, Xe. 
He is directing his attention as to the sufficiency of the syphons 
fixed to protect the Level in case of a flood. As soon as an oppor- 
tunity offers, he, with Mr. Harri-on, irtends going to St. Germain’s, 
and seeing the syphons in operation, and will report to the board.” 
The Mr. Harrison meutioned is Mr. T. E. Harrison, the able 
engineer-in-chief of the North-Eastern Railway. ‘The commission 
has got to meet 107 compensation claims at the ensuing Norwich 








assizes. 

At Sheffield the large iron and steel houses are doing : ady 
business, and there is some additional animation to notice in the 
railway spring department, while, as regards armour plates and lars 
castings, favourable reports continue to be made. The edge-tovl 
trade is moderately active On the whole, business affairs at Shef- 
field appear to have decidedly revived of late, 

From the north we learn that the contract for the southern portion 
of the Berwickshire railway, between Earlstown and Newtown, was 
let on Friday. ‘The contractor is Mr. John Lawton, of Penrith. 
This portion of the line is scarcely three miles in length; but the 
c tan ave deep, and a bridge over the T'weed at Leaderfoot will 
span, and will stand 130ft. above 














comprise bineteen arches of 4uft 
the river level. Experiments have been succe 
view to lighting the carriages of the North-Eastern railway 





with 


gas, supplied from a tank in the guard's van attached to each train. | 


uf he high pric e of oil has decide sd the managers of this great under- 
taking to adopt this step, and if the success achieved should be 
maintained, the example set will doubtless be followed else- 
where. Messrs. George Storey, Moore, and Co., of Sunderland, 
have launched a clipper barque, the Constance, of 550 tous burthen. 
She has been built for an eminent firm in Hong Kong, upon what is 
becoming known as the “combination syste ‘m,” her framework and 
ms being ¢ omposed entirely of iron and’ the planking of wood, 
which combines the advantages of greater strength and capability 
of carrying cargo than ve ssels built e1 itirely of wood. We may 
te also the launc he of two steamers, The first, built by Messrs. 
hall Brothers, of Willington Quay, near Neweastle, is an iron 
paddle-wheel tug, 1 13st perpendicular, 23ft. beam, 11} ft. deep, tit ted 
with engines of 100-horse power, and intended for the towing trade 
of Liverpool. She is the property of Messrs. W. and T. Jolliffe, of 
that place, and is the thirteenth vessel built by this firm for the 
The second is an iron screw ste ner, launched from 
Wm. NKichardson and Co., of Low Walker, 
and’ intended for the Australian coal trade. She was named the 
Kangaroo, aud is now lying at Newcastle Quay to receive her 
engines from Messrs. R. and W. Hawthorn. ‘The Kan 
intended to carry 300 tons of cargo on a light draught, and is fitte nt 
with water ballast, steam-discharging apparatus working both hate! 
Ways, patent governor, &. She is the fourth vessel built by 
Messrs. Richardson for Australia within the last twelve months 
and they have two or three more in hand for the same part of the 
world, 

Scottish advices indicate a continued progress in the port of 
Greenock, the cust oms’ duties collected in Febru: ary hi wv ving been 
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the y yard of Messrs. J. 
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as compared with £81,627 in 1802, 
306 in February, 1861. Messrs, A. Woodrow wa Sons 
utheir pig iren circular for the current month :—* The 





record of the past month, so far as our market is concerned, is almost 
devoid of interest, when viewed either by the amount of business 
transacted or the fluctuations recorded. At no period have these 
been of less apparent importance, and yet they are not without si 

nificance when we consider the various circuinstances that have ot 
late transpired, any of which might fairly have been deemed sufii- 
cient to cause a depreci: ition in the value of an article of which there 
is no lack, and in which speculation abounds. Had the price of iron 


been nearer to the point at which it stood last spring, we need not ! week last year. 


sfully made with a | 














we now being proceeded with. The Court of Session has 

been occupied with interesting case er and Wood 
} er i Hi , , J , 

vy. the North british iailway Company. railway com- 

pany, who are defenders in this action of isance against 





rails with 
re works 
of convenience for the railway, in the sense of ‘9 Vict., cap. 33, 
sec. 16, and that they could not be proc iust for nuisance at 
common law. The Court overruled this contention, an nd held that 
a issue of nuisance at common law = ! 
he Lord President said that if these we 
templated by the Railway Acts, then th 
fusing the iron and for celeining the in 
manufacturing all the chemical substances usec 
hardet the rails. He thought that ! 
would be to misapply it, as it would also be to “hol t these 
defenders could set up a furnace ing iron under an) it ie 
man’s windows, while he could not procec against th en for Luisance 
If they found it exped ent to carry on these for harde ning 
t cess Who 





them on account of their fun s for ha 
soda-ash &c., at Portobello, maintain that the 
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rails, it was not necessary, for there is a e 
might do it for them. They could ¢ ir furnaces in 
some place wh sre they would not bea nui to 4 unybody. Messrs. 





W steamer, 
el and fore 
d, 15ft; 


“action, 


mw, and Co, of Partick, h 1a sex 
following dimen 
breadth of beam, moulded, 

o.m. She will be fitted with a pair of direct 
inve ed, ee condensing enyines of 150-horse power vominal, 
and is intended for the tr: ide between B and Liverpool, being a 
sister ship to the tlectric, lately built by the same firm for the Bel- 
fast Steamship Company. Wemay also note the launch by Messrs. 
A. Stephen and Sons, of Kelviuhaugh, of ald A 1 class iron sailing 
ship of 1,000 tons, named the City of C Wi ides the other 
iron ships presently building by Messrs. St apher n, their building 
shed just vacated by the City of Cashmere is to be occupied by a 
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sailing ship of about 800 tons. 


UKRENT OF TIMBER. 
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Guaseow, lith Mi rch, 1863. 

A slight reduction in prices has taken place since ¢ 

fair business has taken pace, and there 

al he demand for bars and other manufac 

tive. : 

“E xports last week were 11,796 tons against 9,042 tons in the corresponaing 
SHAW, THOMSON AND MOORE. 
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SOCIETY OF ARTS. 
March 11th, 1863. 
Sir Tuomas Putturrs, F.G.S., in the Chair. 
ON AN INTERNATIONAL TRANSIT ROUTE THROUGH 
NICARAGUA. 
By Commander Beprorp Pim, R.N. 

Tue object of my paper is to bring as vividly as possible before 
you the vast commercial and political importance of the connecting 
link joining North and South America, and the absolute necessity 
of opening a new route, in European interests, across it. 

At the risk of being thought egotistical, I must mention my claims 
to be heard on the subject of transit. I may say that I knpw of no 
one who has enjoyed more advantages for studying its various bear- 
ings upon our wealth and happiness than myself. In the first place, 
I served during a period of no less than six years in the search for 
Sir John Franklin, and during that time the question of a north- 
west passage, that short cut to Cathay, for which we have striven so 
long and so earnestly, was practically solved by me, as I happened 
to ba the first individual who actually marched from a ship coming 
from the eastward, the Resolute, toa ship coming from the west- 
ward, the Investigator. This incident in my life naturally gave me 
a taste for studying the question of “shortest routes,” picked up as 
it were whilst looking at the world from its topmost pinnacle, the 
North Pole. 

Secondly, after my return from the Arctic regions, and an inter- 
val of service in China, I went with my dear friend, the late Mr. 
Robert Stephenson, to the Isthmus of Suez, and here again had the 
opportunity of going into the question of transit with perhaps the 
greatest engineer of the day. My observations are recorded in the 
Proceedings of the Royal Geographical Society. 

The overland route to India, and its important bearing upon the 
prosperity and happiness of our country, are too well known and 
understood to need any further comment, but it may not be out of 
place to observe that, without such a certain and speedy meaus of 
access to our Indian empire, that Koh-i-noor of the English crown 
would have been lost to us during the late mutiny. 

Curiously enough, after my return from the Old World Isthmus, 
I was ordered on service to Central America, the Isthmus of the 
New World, and 1 now propose to give some account of my 
experience in that part of the globe. On the occasion to which I refer, 
jn 1860, I was stationed as senior naval officer on the Atlantic side, 
but I ought to mention that I had been previously employed in 
surveying the Pacific sea-board, so that I was familiar with the con- 
figuration of the entire coast. 

In defining the boundaries of Central America I shall not restrict 
myself to the narrowest part, commonly called the Isthmus of 
Panama, but include the entire country, from the first narrowing of 
the land of North America, at the Isthmus of Tehuantepec, between 
the 16th and 18th parallel of north latitude, and 94th meridian of 
west longitude, and its expansion into South America at Darien, in 
the 7th parallel of north latitude, and 77th west meridian. In this 
definition I have been guided, not by political divisions, but by what 
appear to be the strict geographical limits of the centre of the New 
World. Central America, then, lies between the 7th and 18th par- 
allels of north latitude, and the 77th and 94th of west longitude; 
its least breadth from sea to sea is 27 miles, at lat. 9 deg. N., 
long. 79 deg. W. The extent of its coast line, counting all its 
sinuosities, is about 3,000 miles; its length, from end to end, 
about 1,350 miles; its direction, N.W. and §8.E.; and its area 
300,000 square miles, or about the size of Great Britain and France 
put together. 

It is hardly possible to conceive anything more widely different 
than the nature of the links joining together the continents of the 
Old and New Worlds. In the former we have a broad, flat, low 
expanse of parched and arid country, rather more than 70 miles 
across, a complete desert ; in the latter, a mountainous surface and 
very irregular coast line, extending over many hundreds of miles, 
teeming with animal and vegetable life, and only, at its narrowest 
part, about half the width of the Old World Isthmus. There is 
another striking dissimilarity—the one possessing the earliest records 
of the human race in readable hieroglypbics, and crowded with 
historical associations of the deepest interest to mankind, whilst the 
other is a comparatively modern addition to the history of the world, 
with writing still an enigma to science. 

Having now given a general idea of Central America, I will draw 
attention to those points on its surface which are especially interest- 
ing as affording facilities for transit, and I think Panama and 
Nicaragua are the most so. Of course there are other localities of 
great value and importance, but I shall confine myself in this paper 
to a description of the two crossings I have mentioned. 

Panama claims priority of consideration, not only because it is 
the narrowest portion of the isthmus, but because it is the only part 
of the New World which has been successfully spanned by the iron 
road. When the colonies threw off the yoke of Spain, about forty 
years ago, every one was anxious to have a finger in the golden pie 
which was then laid before the world, and it is not surprising that 
all sorts of plans and proposals for joining the two oceans were pro- 
pounded; nevertheless, nothing was really done until 1848. 

In this year three American merchants, Messrs. Stephens, Aspin- 

wall, and Chauncy, turned their attention to the Isthmus of Panama 
with a view to constructing a railway across it. ‘Ihe first of these 
gentlemen, well-known in the scientific world for his writings on 
Central America, devoted himself to a preliminary exploration, and 
proved the feasibility of the project. Having satistied himself of this 
fact, he returned to his partners, and they conjointly entered into a 
formal contract with the government of New Granada for the ex- 
clusive privilege of constructing a railway across the Isthmus. 
_ The Isthmus of Panama has been successfully spanned by the 
iron road ; the locomotive makes its daily journey from sea to sea 
through the virgin forest. I have looked upon some of the great- 
est engineering works of the day, but I must confess that, when 
passing backwards and forwards on the Panama Railway, standing 
on the engine to obtain a good view, I have been deeply struck with 
the evidence, apparent on every side, of the wonderful skill, endu- 
rance, and perseverance necessary for its construction. 

‘The contract was to continue in force 49 years, but New Granada 
could take possession of the road in 20 years after completion upon 
payment of five million dollars ; in 30 years upon payment of four 
million ; or, in 40 years upon payment ofjtwo million. Three per 
cent. was to be paid upon all dividends declared. he entire work 
was to be completed in eight years, and a sum of 120,000 dollars 
was deposited at its commencement as security for the fulfilment of 
the contract, but to be refunded, with interest, on the completion of 
the road within the given time. All public lands lying on the line 
of road were to be used gratuitously by the company, which also 
received a free gift of 250,000 acres of public land, to be selected 
from any part of the province of Panama. ‘The two ports, one on the 
Atlantic and the other on the Pacific, were to be free ports, and the 
company had the privilege of establishing such tolls as they might 
think proper. 
— we of the country through which the line of road had to 
+A — such as to strike the hardiest speculator with dismay. 
oa irst irteen miles from Navy Bay was a deep swamp, covered 

1 jungle, reeking with malaria, and abounding with wild beasts, 
a reptiles, and venomous insects. Further on the line ran 
t rough a rugged country over rapid rivers and all sorts of impedi- 
| and after passing the summit, descended rapidly to the Pacific. 
= eee also, was sultry always beyond any other part of the 
deli » and during the wet season the Tain descended in a perfect 
a 

party 80, ‘ everything, especially labour, 
pw oo eeenieds Sin, to crown all, the ports, or ‘rather road- 
Sommntiend ithe ts ‘cae + age far from being desirable 
‘ile teas andl ay. P espite all these obstacles the under- 
Colonel George M. Tot, and, under the able superintendence of 
of rge D. ‘otten, successfully completed. The first blow 


perhaps one of th ‘ : 
times wee srreck in 1060 and grandest enterprises of modern 








The progress made was as follows :—The first seven miles to 
Gatun were open in December, 1851. Twenty-three miles were 
completed in 1853, and thirty miles were in full pperation in 1854; 
while the entire road was open for traffic on the 28th January, 1855. 
The total length of the road is 47 miles 3,020ft. The total expen- 
diture of the Panama Railway Company amounted to 7,407,553 dols., 
or rather more than one-and-a-half million sterling, which is very 
nearly £32,000 per mile. Very few undertakings have paid better 
than the Panama Railway. This is not to be wondered at, when 
it is remembered that the company have a monopoly of transit and 
charge most exorbitantly. For example, the passage money is 
£5 4s. 2d.; children under 12 years, half price; under 6 years, 
quarter price, There is only one class, so that each passenger bas 
to pay the same. The transit occupies about four hours, the dis- 
tance is 474 miles, and the fare, therefore, 2s, 2d. per mile, the most 
expensive railway travelling in the world; at the same time, the 
working expenditure is very moderate. The fuel, for instance, is 
wood, and sufficient for the whole journey is procured for 2)dols., 
or 10s. The charge for freight is on the same high scale as the 
passenger traffic. Take, for example, live stock. Cattle, by 
steamers, trains, owner's risk 25dols. each, the same exactly as a 
passenger. Sheep, by passenger train, owner's risk, 12}dols. each, 
the same as a child under 12 years of age. 

The outlay for the construction of the road was, no doubt, 
enormous, and arose chiefly from the entire novelty of the work (it 
being the first real tropical railway), and the extreme paucity of 
labour. Men were brought to the locality in great numbers from 
China, India, Africa ; and they flocked there from almost every part 
of Europe, tempted, no doubt, the very high rate of wages, but 
they died within a few months after arrival, and but a small portion 
escaped. 

Sipestene has proved that there is no difficulty in keeping the 
line in order at a reasonable expense; but, on the contrary, that it 
continues in bettercondition than similar works in northern latitudes, 
where the climate appears to ave a more injurious effect than 
within the tropics. 

I have alluded to the enurmous cost of the line, and vo doubt, 
working quite in the dark, as the proprietors were, they could not 
have carried on the undertakirg but for the assistance rendered by 
the Congress of the United States. Messrs. Chauncey, Aspinwall, 
and Stephens presented a memorial to that body praying for aid ; 
and the State paper affording it is, perhaps, one of the most 
remarkable and, at the same time, instructive documents of modern 
times. I must make a few extracts from it before proceeding to the 
second part of my subject, viz., Nicaragua :— 

“It becomes the duty of Congress to consider whether the ten- 
dency and interests of our commerce, agriculture, and manufac- 
tures, the convenience of governing and defending our widely- 
extended territories on the shores of the Pacitic, and of emigration 
to them, are objects of sufficient importance, when taken in connec- 
tion with the proposed transport across the Isthmus of troops, mu- 
nitions of war, and the mails, to justify the Government in giving 
such aid as may secure the completion of this great work within 
the time proposed—three years—-and place its future management 
in the hands of our citizens. Our commerce with all the countries 
bordering on the Pacific Ocean is rapidly on the increase, and espe- 
cially with the South American Republics and Mexico, and it is 
believed that a more frequent and speedy communication with China 
and other countries of the East will produce a rich harvest. 

“Great Britain is principally indebted to her skill in commerce 
and manufactures for her commercial ascendancy, but she is also 
indebted in no small degree to her position. 

“The coustruction of the proposed railroad across the Isthmus 
will not only do away with this advantage over us now possessed 
by European commerce and navigation, but will turn the tide in our 
favour. 

“ Weare so much nearer the Isthmus than the ports of Europe 
and our means of communication and information will be so frequent 
and certain, our lines of steamers and coasting vessels so constantly 
on the alert, and will move with such celerity, that heavy European 
freighting ships will find it quite impossible to compete with them. 
If this view of the subject be correct, and we believe it is, the con- 
struction of this railroad will throw into our warehouses aud ship- 
} ping the entire commerce of the Pacific Ocean. Our ports are on 

the wayside from Europe to the Isthmus of Panama, and our lines 
} of steamers and packet-ships across the Atlantic will come laden 
with the freights of that channel of trade. The commerce, there- 
fore, from Europe to the East Indies, China, and the west coast of 
this continent, will be forced to pursue the old route, or fall into our 
hands. 


“Let this railroad be completed, however, and no part of the 
world will present as great advantages for the successful use of 
steam in ocean navigation as the Pacific. Coal is found on all its 
borders, both American and Asiatic, in the greatest quantity and 
perfection. Its quiet waters seem to indicate steam as the proper 
agent to be employed in their navigation. The spirit and genius of 
the American peoples, and the extent of our territory on the west 
side of the continent, proclaim clearly enough that we are to become 
the legitimate heirs of a vast commerce, that shall spread fleets of 
steamships over the bosom of this peaceful ocean. 

“ When we compare our present condition with what it will be 
when the proposed raiiroad shall be completed, and consider the 
advantages we shall then possess over all competitors for the com- 
merce of the Pacific and the East, we need not be surprised that 
Kiuropean capitalists have refused to lend their aid to the accom- 
plishment of an undertaking which will not only deprive them of 
the decided supericrity which they now possess over us in their 
intercourse with nine-tenths of the world, exclusive of ourselves, 
but will place us so farahead in the race for commercial supremacy 
that they can never overtake us. 

“We have already spoken of the commanding position which 
Great Britain occupies in the commercial world, and we deem it 
proper to remark still further on the advantages she has derived 
from it. At an early day she adopted the warehousing system. 
This enabled her own merchants and those of other countries to 
place merchandise in bond, for consumption or exportation. It has 
been equally beneficial to her cx ce and manulactures. 

“While it has exempted the merchants from paying duties on 
importations beyond actual consumption, it has enabled them to 
make up, with home manufactures and commodities, assorted 
cargoes for all parts of the world. Foreigners have thus been 
induced to place immense amounts of merchandise in bond, that 
they might have the double advantage of consumption or re-expor- 
tation. 

“The manufacturer has thus been enabled to allow the raw 
materials necessary to his pursuit to wemain in store till required 
for use, without being burdened with thé payment of large sums in 
duties on importations not immediatelftwanted. A vast supply has 
thus been constantly held at the expense of the foreign producer. 

* Now if, by the construction of the proposed work, we give such 
a direction to the course of trade as to bring us almost into a central 
position between Europe and Asia, it seems impossible to resist the 
conclusion that our warehouses must become the great depots, and 
our cities the marts of modern commerce. 

“lo guard against imposition from any quarter, and secure the 
interests of the United States beyond contingency, the committee 
have deemed it proper, in the bill submitted herewith, to provide that 
a large majority of the stock of the railroad shall be held by American 
citizens. 

“The committee recommend, therefore, that a grant of two 
hundred and fifty thousand dollars per annum be made to the 
memorialists for the purposs of enabling them to complete the work 
on the conditions stated in their porewen by 

From the foregoing it will be apparent that our transatlantic 
brethren have stolen a march upon us, and successfully secured to 
themselves the “ Gate of the Pacific;” but, nevertheless, they have 
not yet accomplished their great aim and object, that of monopo- 
lising the entire field. Most fortunately for this country there 

pens to be another gate, which not only will afford ready access 
to the trade of the Pacific, but will be a highway of nations in 

















reality, and worthy of such a title. This new route—this transit in 
European interests—passes through Nicaragua; but before entering 
upon any description of it I ought, in the first place, to give some 
idea of the country through which it will take its course. In doing 
so I shall have to describe not only the republic itself, but a country 
now almost part and parcel of it: 1 allude to Mosquito. With refe- 
rence to this latter place, I cannot do better than quote froma 
memorial transmitted from Jamaica to the Board of Trade and 
Plantations as early as 1773, but which, in every respect, holds good 
to this day :— 

“The climate of the Mosquito shore is milder than any of the 
West India islands, and the air is more salubrious. The lands are 
everywhere well watered and fertile, the soil is rich in an uncom- 
mov degree, the necessaries and even the luxuriesof life present them- 
selves on all sides. The rivers, lagoons, and sea abound in excellent 
fish, and the coasts afford the greatest number of excellent turtle, 
both for food and the shell, of any country of equal extent in the 
world. The cotton-tree, cocoa, and vanilla, flourish spontaneously 
all over the country. Indigo, too, is a native, and seems to be the 
same with that of Guatemala, which is accounted the best of any. 
The sugar-cane here arrives at as great perfection as in any of the 
islands, and of mahogany and sarsaparilla the quantity imported 
annually is so great as to render the settlements already an object of 
no small importance to the commerce of Great Britain, no less than 
800,000ft. of the former, and 200,000 Ib, of the latter, exclusive of 
10,000 lb. of tortoise-shell, having been shipped to England in 
1769. The banks of the rivers and lagoons are equally well 
adapted to the growth of logwood as any part of Honduras, and 
we have reason to think that there is enough to supply all Eu- 
rope.” 

i might enlarge at great length on the wonderful fertility of the 
Mosquito coast and its great importance to England, a value which 
was clearly appreciated by our ancestors, but which statesmen of the 
present day have failed to perceive ; but I must content myself with 
simply remarking, that of all parts of the globe, Mosquito takes the 
first rank as a cotton-growing country. 1 make no exception, for 
not only is the soil and climate admirably adapted to the growth of 
this wonderful plant, as proved by returns issued before commerce 
came to a stand-still in the Antilles by the emancipation of the 
negroes, but its proximity to England would render competition as 
regards its conveyance out of the question; in point of fact, Mos- 
quito is nearer England than New Orleans, and the navigation is 
incomparably less hazardous ; therefore freight and insurance would 
be less in proportion, But it is useless to dilate any further upon 
the value and importance of Mosquito, for it is now virtually ceded 
to Nicaragua, by a treaty the most indefensible in my opinion it was 
possible to make. There are many glaring instances on record of 
short-sightedness and wrong, but few to exceed this. 

The indomitable natives of this part of America were never sub- 
jected by the Spaniards, but, on the contrary, the latter paid tribute 
to the hing of Mosquito to enable them to use the river San Juan 
without molestation; and, moreover, every effort to form settle- 
ments on the coast was sturdily resisted, aud the attempt finally 
abandoned. With the English, on the contrary, the Mosquito 
Indians have been friendly from time immemorial. hey have 
bravely fought as our allies against the common enemy ; they have 
quartered their flag with ours ; they have relied upon our good faith 
and honour, and finally have been shamefully abandoned. The 
Mosquito question has been a sort of nightmare to our statesmen, 
and at last, in an evil hour, the intimidation of the United States 
became more than our Foreign Secretary could bear, and Mosquito 
was abandoned—notalone abandoned, the protectorate was not simply 
given up, but the country itself declared subject to Nicaragua, a 
gratuitous piece of diplomacy which no one can satisfactorily 
account for. 

But I must now speak of Nicaragua, and return to the transit 
route I propose to consiruct through that country for the purpose of 

ractically joining the Atlantic and Pacific in European interests. 
Siemaeh then, is one of the five States of Central America, 
possessing a most fertile territory, a healthy climate, great mineral 
wealth, and other resources of vast importance to commerce. 
Nothing but a railway through the heart of the country is wanted 
to develope all this, 

Look at Nicaragua: her geographical position fits her for the 
commerce of the universe; she is, in reality, the centre of the New 
World. Mosquito, to say nothing of its inwinsic worth, offers an 
Atlantic port; an easy means of reaching this vast wealth, besides 
being on the highway to all our interests to the westward. But un- 
fortunately the Government has gone out of its way to deprive the 
country ade vantage ground of vital importance to her commercial 
welfare. Such conduct, however inexcusable, is not irretrievable. 
At the proper period resources are brought to light under the dis- 
pensations of Providence, which have been long provided, but 
remain out of sight until circumstances arise which make their 
application self-evident. This, 1 am sanguine enough to believe, is 
the case with the discovery of the new route through Nicaragua, 
which only requires the requisite English energy to be shortly an 
accomplished fact. 

It is now certain that in the new order of things the giant arms of 
steam must shortly embrace the whole world; whether this will be 
accomplished through the Americans, or by us, remains to be seen. 
We have stretched across the Isthmus of Suez, and with astonishing 
results pushed steam to the eastward; we must now do the same 
with regard to the Nicaraguan transit to the westward, or it is quite 
certain that our transatlantic kinsmen will do so, and then good bye 
to Australia, New Zealand, British Columbia, and all connection 
with that side of the New World. We have often been warned not 
to trust to our rivals—possibly foes. ‘The danger of their rivalry is 
best shown by figures :— 

The United Kingdom of Great Britain and Ireland numbered, in 
1861, 29,313,000; the United States, in 1860, numbered 27,477,090 ; 
the slaves, 3,952,801 ; total, 31,429,891. In the year 1871 the esti- 
mated population of Great Britain and Ireland, assuming the rate of 
increase to be the same as between 1851 and 1861, viz., nearly 6 per 
cent.—in England it was 12 per cent.—will be 30,989,000, while in 
the United States the population by 1870 will have attained 
42,323,341; and at the same ratio, that is to say, at the rate of 34°6, 
the average decennial increase per cent. of our kinsmen on the other 
side of the Atlantic, their population will, in 1890, have reached the 
enormous amount of 76,677,872 ; in other words, be just double the 
number which the census returns of this country will then show. 
It behoves our statesmen to ponder well over these figures. There 
is a physical strength in this rivalry which will not allow itself to 
be ignored. These powerful kinsmen of ours have acquired the ex- 
clusive right of transit across Panama, and the least intelligent mind 
in this country must understand that our trade in the Pacific 
is thereby jeopardised. My earnest wish is to make this point 
thoroughly understood in Europe, and that has been the great 
motive which has induced me to write a book, “ The Gate of the 
Pacific,” about it. The monetary interests that England has in 
having at her command a settled and expeditious transit between 
home and the Pacific, and thence to British Columbia, Japan, Aus- 
tralia, and New Zealand, it would be impossible to exaggerate. This 
communication must be independent of the control of the United 
States, and ought to be “a great highway” in the interests of 
Europe; and such a route, answering in all respects to these require- 
ments, I believe it has been my good fortune to have discovered. 
My proposed transit is as follows, namely :—'l'o connect the Atlantic 
and Pacific Oceans by means of a railway across Central America. 
Starting from Gorgon Bay, on the Atlantic, lat. 11°30 N., the line 
would traverse the intervening land as far as the Lake Nicaragua, 
then skirt the shores of that lake, cross the river Tipitapa, and 
finally reach the Pacific at the harbour of Realejo—a total distance 
of 220 miles. c 

At the completion of the first section, namely, from the Atlantic 
to the Lake of Nicaragua, a temporary line might be opened for 
conveying the passengers and goods by steamers now on the 
of Nicaragua across that body of water, and thence by the mac- 
adamised road which has been made to San Juan del Sur, on the 


Pacific, This temporary line might be opened in the interest of the 
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shareholders in eighteen months from the date a commencing ‘the 
works ; in Jess than four years the great highway itself ought to be 
completed. The advantages are, that the strict monopoly of the 
American railway at Panama would be destroyed, and thus would be 
restored to Europe the commerce which is now slipping away from 
its merchants. 

England would gain considerably in rapidity of communication 
with Australia, New Zealand, British Columbia, &c., as much as 
four days to the latter, and at least ten to New Zealand. France 
would benefit in the same proportion by possessing a safe and speedy 
means of reaching Mexico from the west; in developing her interests 
at Tahiti and the South Seas generally, and in extending the great 
Transatlantic Company’s lines of steamers into the Pacific, by which 
the maritime influence of France would be greatly increased and 
strengthened, and the Confederate States benefitted almost as much 
as both the European nations put toge ther, for no mercy will be 
—— them in any transaction with their late partners, 

Yankees. 

I suggest that an English and French company be formed, with 
the view of opening this great highway of the world, and thereby 
checking the encroachments of the Americaus. 

The Emperor of the French takes a great interest in Nicaragua 
and the transit through that country. On the 2nd of this month I 











had the honour of a personal interview with his Majesty on this 
subject, when he expre d himself warmly in favour of such a pro- 
ject, and at once interested himself in its furtherance by very 
effective means. I may mention that the idea of conn cting ihe two 
oceans by a transit through Nicaragua was strongly advocated by the 
Emperor when he was iu this country in 1817. He wrote a 
pamphlet on the subject, and besides spoke at some length at the 


Institution of Civil I wae Respaoatas ‘t _ following are his own words, 
and are most inter: g and forcible 

“ There exists in the new wo: id a state as admirably situa 
Constantinople, and we must say, up to the present time, 





ted as 


as usclessly 








occupied—we allude to the state of Nicaragua. As ( onstantinop ile 
is the centre of the ancient world, so is the town of Leon, or rather 
Massaga, the centre of the new. Like Constantinople, a za is 
situated between two extensive natural harbours, capable o f giving 
shelter to the largest fleets, and safe from att ick. The state of 
Nicaragua can become, better than Constantinople, the necessary 
route for the great commerce of the world; for it is to the U nited 
States the shortest road to China and the East Indies, and for 


England and the rest of Eur pe to New Holla: id, Polynesia, and the 
whole of the western coast of America. ‘The state Nicaras 
then destined to attain to an extraordinary degree of prosperity and 
grandeur, for that which renders its politica! position more advan- 
tageous than that of Constantinople is that the grcat maritime 
powers of Europe would witness with pleasure, and not with jea- 
lousy, its attainment of a station no less favourable to its industrial 
interests than to the commerce of the world. 

“France, England, Holland, Russia, and the United States, have 
a great commercial interest in the establishment of a communication 
between the two oceans, but England has more than the other 
powers a political interest in the execution of this project. England 
will see with pleasure Central America become a flourishing and 
powerful state, which wil! establish a balk f power by erecting 
in Spanish America a new centre of active enterprise, powerful 
enough to give rise to a great feeling of nationality, «ud to prevent, 
by backing Mexico, any further encroachment from 
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ice ot 


the north, 
England will witness with satisfaction the opening of a route which 
will enable her to communicate more speedily with Oregon, China, 
aud her possessions in New Holland. She will find, in a word, that 
the advancement of Central America will renovate the declining 
commerce of Jamaica and the other English islands in the Antilles, 
the progressive decay of which will be thereby stopped. It is a 
hap ta y coincidence that the political and commercial prospe vity of 
the state of Nicaragua is closely connected with the policy of that 
nation which has the greatest preponderance on the sea.” 

hese words are in themselves most remarkable, but when we 
consider who is the writer they assume the most important signifi- 
cance. 

it would not be possible, in the limited time at the disposal of the 
meeting, to discuss this subject in even one-half of its be “arings. | 
am, however, very desirous, and | think it would be more advan- 
tageous to the public generally, that time should be given to others 
to say something on this most important question. I shall therefore 
briefly sum up by remarking that a rapid and independent transit 
across Central America is of scarecly less consequence to us than 
the one by the Isthmus of Suez; but that we have allowed our 
commercial rivals to shut the gate in our face, and nothing but the 
violent outbreak in the United States has kept our Pacific commerce 
from falling into their hands; again, our foreign policy in the New 
World is nothing to boast of, indeed it may be said with truth thata 
lamentable amount of ignorance has been displayed in that quarter ; 
nevertheless, though these errors are quite inexcusable, there is stil 
a chance of redeeming them. 

trust very soon to revisit the scene of the proposed great Inter- 

national Highway, with the object of bringing the necessary details 
for its construction before my fellow-countrymen ina practical shape, 
and in fulfilling my laborious task | you all to wish me God 
speed, ‘ 
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March 18, 
The Earl of Carruness in the chair. 
ON THE SUPPRESSION AND EXTINCTION OF 
King. 


FIRES. 
By Cnanies Bb. 

Tne subject upon which | have the honour to address this society 

is one of great importance, and one which has been conside srably 
overlooked. In large manufacturing towns and cities, where 
immense wealth, in the shape of merchandise, is closely packed and 
stored, the importance of an improved construction of fire-proof 
warehouses cannot be over-rated. Again, in a densely populated 
district, should there not be as much attention directed towards the 
safety of human lives from the fearful ravages of the devastating 
element, as from the ordinary diseases and infections arising from 
defective sewage and ventilation. hese are questions | tind no 
difficulty in answering; the remedy 1 





the | 


| wate 





| disintegrated 


> | be rea 
apprehend rests with the | 


public themselves (who are really the -~: rested parties), by raising | 
unanimously their voice of appe al to the Governm nt,and itis the | 


object of the present paper to give, in a succinct form, afew facts 


collected con practical experience. 





The first section of my paper, as its title implies, will be directed | 


io a consideration of means tending to the Suppress.on 0 f fires, and 
on this point it will be found that carefulness, which is a re medy 
for all existing evils, is also the main one tending to the suppression 
of fires; the handling of open liglh lucifer-imatches, 
children playing with fire, reading in bed, pi wi linen before a fire, 
improp¢r ¢ as fitting, raking out » at night before retiring to rest, 
are all of them common and prolitic sources from which fires 
arise ; pe sources, too, that 2 little care and attention may prevent. 


c areless hts, 








The lagging of steam-pipes often becomes red-hot, and, dri pping 
off, ignites any timber that may be near. A Very serious item of 
loss is caused by linendrapers a8 other dealers in textile fabries 
removing their goods from their shop windows with the on 


burning, flues taking fire, the use o f explosive oils in lamps, and 
many others could be added to the fore song list of fires caused b ry 
thoughtlessness. A remedy for this might be found by masters at 
short intervals minutely examining thei premises ar ud stock, and 
strongly enforcing the obedience of a of rules specially 
adapted to each particular ¢ s 

It was urged by the late Mr. James Braidwood, Superintendent 
of the London Fire E ngine Establishment (in an admirable paper 

read before your society, on May 7th, 1856), that an official i inquiry 
into the causes of fires would be one of the greatest preventives of 
the careJessness above alluded to, as it would not only show the 
faults that had been committed, and thus warn others, but the idea of 
being publicly e 1 ‘din the press would be an additional incentive 
tocarefulness, Mr. | ‘ayne, the coroner, s 
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“ase. 











me years ago, held inquests | Hodge 








on fires that occurred in the City, but as the authorities would not 
allow him his expenses, these inquiries were discontinued, although 
believed to be of considerable service in explaining accidental and 
other causes of fire. 

3uildings cannot be made wholly fire-proof, but they can be con- 
structed with a view of rendering them impervious to fire, viz., to 
resist, not assist, any fire that may break out upon their floors 
Many architects and ‘other persons of position have from time to 
time turned their attention to this subject, and a large number of 
patents have been the result of their deliberations. It would be 
needless to go pie pire list of these, so I shall draw your atten- 
tion to the model mill at Saltaire, belonging to Messrs. Titus Salt, 
Sons, and Co., which de been construc ted fi re-proof throughout. 
The floors, as you will see by reference to the in gram on the wall, 
are composed of longitudinal cast iron girders, from the bottom 
flange of which a bric ck arching is sprung; this is bound together 
transversely by tie-rods on the top of the arching; to form the 
floors flagstones are laid, between which and the arch a layer of 
concrete is placed. 

Another description of fire-proof buildings are those in which a 
r service is laid on, ready to subdue any fire that may occur. 
To illus trate this I will biefly draw your attention to a plan pro- 
posed and patented by Mr. Joseph Beattie, Locomotive Superinten- 
dent of the London and South-Western Railwé ry Company, and 
applied by him to the railway workshops at Nine Elms, his plan 
being as follows :—He places in the brickwork, or other materials of 
which the main building is co comgenes, one or more cast-iron main 
pipes from the basement or ground floor to the roof or other part of 
the building, as may be re qui ired, and has branch pipes from each 
main pipe into each floor, and, if requ tired, into each room, and 
carries such branch } round the ceiling ; these are perforated, 
and hi ornamental mouths or ros ‘There are also suit able 
, ken out in any 
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ts or cocks, so that when a fire has br room © 
corner of a room, the water can be forced by steam or other power 
from below, through the pa pipe, from thence through the 


branches into the oe as required for the extine tion of the fire. 
With these examples | shall close this section of r ty paper, anc d pass 
on to the more important one of considering the means of extin- 
hing fires, 

ter is usually regarded as the 





» “antagonistic clement ” to fire, 


Ww 
and properly so, for although any fluid that will cut off the supply 





en essential to the support of combustion will put out fire, 
from its che: aphess and abundai ie, must always be the 
nent fire extinguisher. Many plans have been proposed 
for increasing the extinguishing power of water; acids, alkalies, 
neutral salts, and even clay hav be en successfully employed, but 
the difference in the extinguishing effect is so small as to be wholly 
unworthy of oo ration; in short, all such schemes are practi- 
cally useless. Captain Manby, fifty years ago, advocated the use 
of an alkaline solution, projected from portable pneumatic foun- 
tains. A gentleman has very recently taken out a patent fora fire- 
extingui shing apparatus, in which water, charged with carbonic 
acid gas, is applied in a mauner similar to Captain Manby’s. Phillips’ 
Fire Annihilator was invented a few years back, and is useful in 
— nding with a fire in its earliest stages; beyond this, when 
ried, it has been practically found to fail. 

The mode of applying water to extinguish fires received a great 
advance upon the introduc tion of leather hose by the brothers Van 
der Heide, at Amsterdam, in 1672. This contrivance enabled the 
stream of water to be conveyed a considerable distance from the 
engine, and directed upon the flames with great precision and effect. 
The practice first introduced by these Dutch firemen was that 
which the late Mr. Superintendant Braidwood so strongly 
inculeated upon all persons having charge of fire-engines. 
Up to the latter end of the last century, the mode of supplying 
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water to fire-engines was principally by pouring it into the 
cisterns from buckets, or from a fire-cock or st: mdpipe; but as the 
engines became more numerous and competition increased, the en- 


grossment of the water supply was not permitted; a plug being 
drawn the water ran free, and was collected in dams, made by 
breaking up the paving of the roadway, from whence the water was 
drawn through the suction pipe. The great improvements in the 
construction of engines and their appurtenances, especially the in- 
troduction by Simpkin, in 1792, of metallic valves instead of leather, 
permitted the use of suction pipes with advantage. In 1820, Mr. 
William Baddeley proposed to do away with the bre aking up of the 
roadway, a difficult and tedious operation, by placing a portable 
canvas dam or cistern over the plug-hole, which collec ted a quantity 
of water for the supply of the engines without any trouble or loss 
of time. The prejudices of the firemen, however, were for a long 
time insurmountable, and it was not until the year 1836 that Mr. 

Baddeley’s plan came into general use. In 1838 Mr. Baddeley 
received the silver medal of the Society of Arts for his invention 
(which is described in the “ Society’s Transactions ”), and his port- 
able cisterns are now universally adopted. 

In some experiments instituted by M. Von Marum, he found that 
water, directed upon a fire in its early stages, or when burning over 
an extended surface, and not in a mass, was most effective in the 
form of spray, and that a small quantity of water so applied 
sufliced to extinguish a very large burning surface. Tor the 
practical application of this prince iple we are likewise indebted to 
Mr. Baddeley, for he introduced a jet-spreader which could be 
attached to the ordinary branch nozzles, aud brought into action by 
the pressure of the thumb on a small lever. The jet not being acted 
upon until it had left the nozzle, choking never took place, which 
was always the case when perforated nozzles were employed. This 
spreader has been found invaluable at agricultural fires, and is used 
with great advantage in horticultural engines. It is now pretty 
gener: ally unde srstood that large fires are une xtinguishab le ; by some 
persons it is thought that water thrown upon them becomes 
decomposed and adds to the fury of the fire. It has not yet, 
however, been satisfactorily shown that any such effect takes 
place, but it is certain that the water is some way or other 
without producing the least effect upon a_furi- 
ously burning mass. This is particularly noticeable when a 
stream of water is directed over and into a lofty burning building of 
which oe roof has fallen in, the divided state of the jet enab ling it to 

ily dispersed by the ascending column of heated air. The 
only chance of successfully coping with such a fire is by attacking 
it at a low level, whence, either ascending or descending, the water 
may act beneficially. From the great apparent difliculty of success- 
fully dealing with large fires, it is manifest that those plans will be 
most advantageous that can be : applied at the commencement of a 
fire, and for this purpose the ordinary hand- -pump cannot be sur- 
passe d. The great success which has attended its use both by 
tiremen and civilians is, in many well-authenticated instances, truly 
marvellous. Many fires which, upon their first discovery, might 
have been covered by a hat, for want of such apparatus as a hand- 
pump and a bucket of water, have grown into extensive conflagra- 
tions, entailing in many instances the loss of much valuable property 

The importance of receiving speedy information of the outbre ak 
of a fire induced me to design a fire observatory ; upon submitting 
which to Mr. Hodges, he immediately instructed me to erect one on his 
extensive premises, which has been executed, and was opened for 
work last August. It is constructed wholly of cast and wrought 
iron, the main-mast being of wrought iron; its height is 135ft. the 
diameter at top being 12in. and at bottom 2lin. It is passed 
through the building and bolted to a large wrought iron foun- 
dation plate at bottom; this fastening, together with wire rope 
shrouding and its own weight, relieve the building (which isa very 
old one) of any severe shock or strain from its oscillation ina heavy 
gale of wind. ‘The means of ascent to the platform above are from 
the outside: the watchman steps into a cage (from which he cannot 
accidentally fall), and pulls on two rods run down the outside, 
holding the cage by lugs at the bottom; a chain is attached to the 
cage, W hich, iu its turn, runs over a rigger and is fastened to a 
counter-balance weight running down the inside of the mast. 
Since its erection, it has been on several occasions most useful in 
detecting the precise neighbourhood of a fire, and enabling Mr. 
's’ fire brigade to be first on the scene of disaster. It is pro- 






































posed eventually to connect this observatory with ~ieihiadiions 
fire-engine stations by telegraph, so that an almost instantaneous 
turn-out of engines may be made on the discovery of a fire. The 
best means of arresting fires is a very wide que stion, as the only 
limit to the means is the expense. On the Continent, generally, 
the whole is mauaged by Government, and the firemen are placed 
under martial law, the inhabitants being compelled to work the 
engines. In London, the principal means is a voluntary associa- 
tion of the insurance companies, without legal authority of any 
sort, the legal protection by parish engines being, saving a few 
praiseworthy exceptions, a a dead let tter. Volunteer aid is: also given 
in London, and several large establishments maintain fire brigades 
of their own. The foremost of these is unquestionably that belong- 
ing to the Lambeth Distillery, which is under the immediate per- 
sonal superintendence of Mr. Frederick Hodges, who has devoted 
himself with extraordinary and unwonted energy to this sub- 
ject. Then there is the True Blue Fire Brigade at Millwall, com- 
manded by Mr. William Roberts, together with those be ‘longing to 
be aufoy’ s Distillery, Reid’s Brewery, Price’s Patent Candle Company, 
and the Notting-hill Fire Brigade, under Mr. Durnford ; the Dock 
Companies also maintain fire brigades. In Liverpool, Manchester, 
Leeds, and other towns and cities, the extinction of fires by the 
pressure of water only, without the aid of fire-engines, is very much 
practised, and is found to be efficient and very economical, the 
pressure on the mains varying from 80 1b. to 120 ib. on the square 
inch, which is sufficient for all ical purposes to throw a jet over 
the highest of their buildings. The advantages of this high-pressure 
system are obvious, but to enable it to be universally adopted in 
London the whole water supply would require to be remodelled. 
In America the firemen are generally volunteers, enrolled by local 
government. They are exe mpt from military duty and service on 

, Which appears to satisfy them, as the situation of fireman is 
e ly sought in most of the American cities. It would be difficult 
to say which of these various systems is best; probably each is best 
suited to the place where it exists. 

The deficient arrangements existing in London have for a long 
time been manifest. In the last session of Parliament the question 
was made the subject of official inquiry, when various witnesses 
vere examined, the majority of whom were in favour of the Fir 
Engine Establishment being combined with the police. However, 
her Majesty’s Government intend shortly to submit a bill for 
largely extending the present arrangements to the consideration of 
Parliament. 

The London Fire-Engine Establishment comprises 39 hand- 
worked engines, 140 men, 4 land and 2 floating steam fire-engines. 
The manual engines, as you are doubtless aware, are drawn by 
horses to fires, where they are worked by men who receive one 
shilling for the first hour, er part of an hour, and sixpence for each 
subsequent hour, together with an “allowance” of « pint of beer 
per hour. This makes the working of fire-engines a favourite 
occupation with the “roughs,’ who can alw be found in the 
streets ready for an odd job. Thisarrangement relieves the London 
Fire-Engine Establishment from the necessity of maintaining a 
permanent, large, and expensive force for the work in question. 
The whole police of the metropolis may likewise be said to be in 
the pay of the brigade. The policeman who, by the help of his 
feet and lungs, signals the approach of an engine, and clears the 
way, is sure of his five shillings; and a sovereign is ready for 
another policeman who, on the arrival of the engines at a fire, 
is found upon the spot "wg the door, and protecting the 
property endangered. In New York, a city which, although of but 
little more than one-third the size of the metropolis, has our full 
annual number of fires, the “ fire department ” numbers about fifty 
engines, and 4,500 volunteers, regularly organised. If we take, 
therefore, say 3,500 as the number of men which would be required 
to work ;the fire apparatus of London as it should be, we can 
easily calculate what the maintenance of such a force would cost, 
unless, as in New York, we could command gratuitous assistance. 
In New York, however, the insurance companies have nothing 
whatever to do with the fire-engines, which belong to the city, and 
are under the management of the municipal authorities. It must 
be borne in mind, however, that the London Fire-Engine Esta- 
blishment make no distinction, on an alarm of fire, betwee: n insured 
and uninsured property. It is adopted, as a maxim, that the in- 
surance companies cannot afford to permit any fire to spread within 
the whole circle of their operations, and the f freeholder who insures 
in Manchester or in Edinburgh, as well as he who neglects to 
insure at all, alike enjoy the protection of the London offices in 
respect of the most strenuous efforts to preserve their property from 
destruction by fire. 

In extinguishing fires of any magnitude the steam fire-engine 
must ever hold the foremost place, not only on accout of the de- 
velopment of power, but on the more important score of economy. 
A great check to their adoption and improvement in this country 
was the opposition so many years maintained by the London Fire- 
Engine Establishment, acting under the advice of the late Mr. 
Braidwood, who subsequently became a warm advocate of steam 
fire-engines. 

The first steam fire-engine was constructed in England by Mr. John 
Brait hwaite* in the year 1830; it was worked at the burning of the 
Argyll Rooms, the English Opera House, and several other large 
It en yg d of a6-horse power steam engine, and the pumps 

ed thereby, which were swung upon a carriage drawn by two 
horses. Steam sufficient for working could be obtained in the 
course of thirteen minutes. This engine particularly distinguished 
itself at the conflagration at Messrs. Barclay, Perkins, and Co.'s 
brewery, for, after the fire, and the total loss of the steam engine 
and pumping apparatus of the establishment, it rendered consider- 
able service to the proprietors of the brewery in pumping for 
twenty-five days the beer brewed in the part of the building that 
was saved to the vats, 50ft. above the level of the street. As the 
pump was G}in. diameter, and made 30-14 strokes per minute, it 
could pump in a day of ten hours 8,640 enbie feet, and in twenty- 
five days, 216,000 cubic feet of liquor to the height of 50ft. Sub- 
sequently Messrs. Braithwaite and Co. built three engines, one 
ealled the “ Comet,” for the Prussian Ministry of the interior, which 
is still in existence at Berlin. 

The Americans then took up the subject, and ( vaptain Eriesson, 
an English engineer,t obtained the gold medal offered in 1840 by 
the New York Mechanics’ Institute, “For the best plan of a steam 
fire-engine,” which was very similar to the engines of Mr. Braith- 
waite. Soon after this, Mr. Paul R. Hodge built a steam fire engine 
in New York, designed for auxiliary steam propulsion. About 1850, 
Mr. A. B. Latta, of Cincinnatti, U.S., constructed an engine, with 
Bt ee gear, weighing 10 tons, which was guided, and in 

lifficult places helped forward, by a pair of horses, their use being 
a ivocated on the ground that a machine running alone hada ten- 
>to frighten other horses. Within a few years ste a“ fire- 
been adopted in Philadelphia, Boston, New York, 
other cities of United States builders 
and widely modified the earlier plans, 

made entirely new ones. The main 
‘boiler, which is constructed 
and marvellous results have been 
» begun work in from three to 
utes of the match. The engines built 
Amoskeag C ompany, of Manchester, New Hampshire, have 
begun in three and a half minutes. Those of Messrs. Silsby, Myn- 
derse, and Company, Seneca Falls, New York, have begun in five 
or six minutes. ef z hese differences are doubtless due to the varied 
amounts of heating surface each boiler presents. The engines of 

Messrs. Lee and Larned, of the Novelty Works, New York, are 
probably the most celebrated, and with good cause, as being re- 
markable for their strength, durability, and lightness, all being 
leading essentials in a successful fire engine. In these engines theie 
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3raithwaite and Ericsson.—Eb. E. 
a Swedish engineer, and, while a partner of Mr. 
-engine attributed by Mr. King to 
New York engine was 
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is less water to heat, and their flues are extremely light, the grates 
are smaller than those of the Amoskeag engines, so that the 
time to make an effective fire is consequently greater, which 
is no very serious objection. The “Minnehaha” engine (of 
this make) has 201} square feet of heating surface, having 199 tubes 
of 1lin. diameter, and one-tenth of av inch thick. ‘The most cele- 
brated engine of this make is that known as the “J.C. Cary.” It is 
fitted with Mr. J. K. Fisher's steam carriage apparatus, to enable it 
to be self-propelling. The boiler coutains 114 pairs of vertical 
tubes, arranged annularly, or one within the other, the outer of 
21-in., and the inner 1lin. diameter, the annular space between the 
two being occupied by water. The steam cylinders are 7}in. 
diameter, and l4in. stroke. The connecting rods from the engines 
act on cranks placed upon an intermediate shaft, revolving in 
fixed bearings upon the frame and operating the pump, which is one 
of Cary’s patent rotary force pumps of the largest size; the total 
weight is about eight tons, the length of the frame or body is about 
141ft., its breadth 7ft., and the total length of carriage 20}ft. 
Sufficient fuel for two hours’ consumption can be carried on the 
footplate at the back of the hinder axle. Steam can be raised to 
working pressure in from six to ten minutes, but it is intended 
that steam shall be kept up at all times, so that the engine can start 
atamoment’s notice, which can be done at a comparatively trifling 
cost. Ata public trial on the 5th November, 1858, before Commis- 
sioner Cooper and other officials, it threw from 700 to 750 gallons 
of water per minute through a 14-in. nozzle a horizontal distance of 
252ft., and a vertical height of 160it. 

Messrs. Shand and Mason, of Blackfriars, were the first to renew 
the manufacture of steam fire-engines in this country. Their first 
engine was constructed in 1858 for the Russian Government. A 
description of a public trial of this appeared in the 7imes newspaper 
of October 25th, 1858. Steam was generated to a working pressure 
in ten minutes from the application of the match, and threw jets 
to a considerable elevation. The engine is now in use in St. Peters- 
burg. ‘The second engine was tried at Waterloo Bridge Wharf, on 
the Ist July, 1859 (a description of which appeared in the Times of 
July 2nd, 1859). Steam was generated to a pressure of 10 Ib. in six 
minutes. An inch jet was thrown 90 ft. vertically, and 130ft. 
horizontally. The third that was made was somewhat cum- 
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brous, but was successful in worki which encouraged 
its makers to build another. Accordingly one ; made 
and purchased by the London Fire Engine hment 
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for their station in Watling-strect. The boiler is a vertical one of 
peculiar construction, with a copper fire box, and Lowmoor shell 
plates of one quarter-inch in thickness; there are 199 tubes in the 
boiler, each 16in. long by one inch in diameter, the boiler present- 
ing a heating surface of 91,467 square feet. The cylinders are placed 
horizontally, the piston-rods being connected by a cross head 
slotted to admit of the crank being actuated by its pin moving in 
he slide brasses. The steam cylinder is 8}in. diameter, and the 
pump cylinder 7in. with a stroke of 9in. Steam can be raised to the 
ordinary working pressure (viz. 80 1b. on the square inch), in fifteen 
minutes from cold water. ‘The weight, including water, fuel, and 
hose, is 6,500 Ibs. Messrs. Shand and Mason have constructed 
three steam fire-engines for the London and North-Western Rail- 
way Company, of the same dimensions as the last mentioned, but 
erected on an independent sole plate; they also constructed one 
similar to these (but fitted of course to a common road carriage), 
for the London Fire-Engine Establishment. These makers took 
out a patent for a steam fire-engine. It consists of an upright 
conical steam generator, or boiler, formed simply of an external 
cone with an annular space between. ‘The internal cone forms 
both fire-box and chimney. ‘The hinder axle of the carriage is 
passed through the boiler by fixing « horizontal annular tube 
through the body of the boiler in a suitable position, the tube 
forming a water space in connection with the annular water 
space of the boiler. There are two_ single-acting steam 
cylinders, and two single-acting pump cylinders connected by 
tie-rods; the steam and water cylinders are cast in one piece. 
Messrs. Shand and Mason have made three of these engines, but in 
practice, owing to their mechanical design and construction, they 
are continually breaking down either at the crank-shaft, or the plates 
of the boiler forming the top of the fire-box burn away, owing to 
there being no water circulation round them. The weight is very 
unequally distributed over the wheels, making the stern of the 
engine hang heavy. In consequence of the employment of a crank 
motion, these engines cannot be worked below a certain speed 
owing to the difliculty of getting the crank over the centres, 

Messrs. Merryweather and Son are now manufacturing steam fire- 
engines, and they have succeeded in bringing out two very good 
serviceable engines, named the “ Deluge,” and the “ Torrent.” 
The former of these consists of a vertical boiler, with a quantity of 
vertical copper tubes. ‘The steam-chest at the top of the boiler is 
fitted with wrought iron tubes for carrying off the smoke and 
creating a draught. Over the fire-box are a series of hanging tubes 
in which a perfect circulation of water is carried on. ‘There is 
also an outer water jacket. The boiler is fed with one of Giffard’s 
injectors. Steam is taken from four points, and supplied direct 
through the valve-chest into the cylinder, in its way passing under 
the cylinder. The steam cylinder is 9in. in diameter, and 1din. 
stroke ; no fly-wheel is used, and by the valve arrangement a uniform 
speed is obtained; this is a great advaniage, as the pump is 
worked steadily, and an even column of water is delivered. The 
engine ean be started, at any point, by opening the steam-valve, 
and can run at apy required speed—a great desideratum in fire 
duty. The pistou-rod is coupled to that of the pump direct, and 
the two guide-rods connect the pump and steam cylinder together. 
The pump employed is De Ja Hire’s double acting, but the valves 
are placed in easily accessible chambers beneath the pump barrel. 
Provision is also made for completely emptying the barrel at every 
stroke, thus getting rid of all gritand impurities brought up through 
the suction. The piston is so constructed as to contain a quantity 
of oil, which continually lubricates the cylinder at every stroke. 
Air is contained in a sphere of elastic rubber within the air vessel, 
which prevents its total absorption. The internal diameter of the 
suction-pipe is 5in.; the internal diameter of each of the 
two delivery-pipes is 3in. The weight of this engine, with 























running gear complete, is 34 tons. Steam can be raised 
from cold water to a pressure of 40 Ib, on the square 
jnch in ten minutes from the application of the match. 


Jt has drawn water through the suction pipe vertically a distance 
of 14ft., and then disharged it over a building 60ft. high to a dis- 

tance of 210ft. ‘hough an inch and a quarter nozzle. The eng ne 
named the * ‘lor, ent,” by the same makers, differs in a few detains, 
and can be easily drawn by one horse. The steam cylinder is 64 
in. diameter, with a 12in. stroke. The pump is double-acting, the 
same as used in the “ Deluge” is 4}in. diameter, with a stroke of 
12in.; the two piston-rods being coupled directly, air vessels are 
placed both on the suction side as well as on the deliveries. Ata 
recent trial, cold water being used, a pressure of 37 lb. of steam was 
raised in 8 minutes, and 100 Ib. in 9} minutes from the time of apply- 
ing the match, and it is capable of discharging 250 gallons of water 
per minute to a height of 160ft. 

Mr. William Roberts, of Millwall, has constructed a very useful 
steam fire-engine, which can also be used as a hoist. ‘The engine is 
12ft. Gin. long by Gft. din. broad, the steam cylinders, two in number, 
are 6in. diameter by 12in. stroke, placed immediately in front of the 
boiler and over the shaft. The driving wheels are 5ft. diameter, 
and each wheel has two springs, all being within the framing. The 
moving power is transmitted to the wheels from the main shaft by 
a pitch chain gearing, 4 to 1; either wheel can be thrown in or 
out of gear at pleasure by means of aclutch. The steering wheel 
is 3ft. diameter, and will lock quite round, enabling the engine to turn 
completely round in its own length. The pumps are two of Mr. 
Roberts’s patent, 9}in. diameter, with a stroke of 8in. each, 
pump, and they can be very readily connected to the engine, or 
thrown out of gear. ‘The boiler is Benson’s patent, with water 
tubes and forced circulation. The engine will carry 60 gallons of 














water in the tanks, 5 cwt. of coal, 24 feet of ladder) in 4ft. Gin. 
lengths), 12 feet of suction hose (24 feet if wanted), 40 feet 








of 4-in. delivery hose, and 450 feet of 2} 
4 small branch pipes, 12 buckets, and all the necessary tools, &c., 
the weight complete being 7 tons 15 ewts. On the end of the main 
shaftis a rigger, 2 feet in diameter, and a small windlass end to 
enable it to be used for driving machinery, hoisting, &c., and these 
are included in the weight of 7} tons. Steam can be fairly 
got up to 140 lb. per inch in 19 minutes 25 seconds, with 
all coal, no wood being used except to light the fire in the first 
instance. With a 1}-in. jet it has thrown the water a distance 
of 186/t., and with a lin. jet a height of 140ft.; it is fitted with a 
regulator, so that it can be made to deliver the smaller quantity ; 
with a jet jth of an inch it took 12 minutes 45 seconds to filla 
quart measure. 
one large one when desirable to do so, and will deliver 490 gallons per 
minute. It has been propelled ata rate equal to 18 miles an hour, 
and has been taken through the High-street, Poplar, at from 12 to 
14 miles an hour; it has ascended inclines of 1 in 14 with the greatest 
ease, stopping in the middle and starting again without difficulty. 
It has also been run over fresh Macadam road, and upon one occasion 
was taken to Woolwich and breught back, about three miles of road 
each way that had only just been made good from putting in the main 
sewer, the wheels sinking sometimes to a depth of 12in. 

I have another engine to describe, and that shall be done in a 
few words. It is one invented by Mr. Wellington Lee, of the firm 
of Lee and Larned, of New York, and manufactured in this country 
by Messrs. Easton, Amos, and Sons, Southwark. The boiler is of 








It can be made to use 2, 3, or 4 small jets instead of | 


novel construction, and is composed of gun metal, steel, and Low- | 


moor iron, with a view of obtaining lightness and compactness, 
securing at the same time a large amount of heating surface, of which 
there are 228-5 square feet, and of firebar surface 4°58 square feet. 
The boiler is composed of a central furnace, surrounded by a shell 
or wall of vertical water tubes, surmounted by asteam-drum, which, 
in ordinary work, is filled with water to about one-third of its 
height ; and from this chamber depends a flat water space, or “ sus- 
pended slab,” the connection with the steam drum being made by 
a series of vertical tubes. ‘Through these proceed internal 
tubes by which the products of combustion pass in an 
intensely heated state to the smoke-box, exposing by this 
means an annular water space to the action of the heat. A number 











-in. ditto, 1 large and | cylinders, each 16in. in diameter and 12in. stroke, both working 


direct on to one crank, from which the piston-rods of the pump are 
worked. The pumps are of gun metal, and are 9in. diameter by 
10in. stroke. The usual working speed is from 60 to 80 revolutions 
per minute, with a steam pressure of but 17 1b. per square inch, 
These engines have been found to deliver continuously a steady 
stream of l}in. diameter toa distance of 163ft., and a 1}in. stream to 
a distance of 134ft. For fire duty, two Jin. nozzles are generally 
used, and are found very effective. They were designed to occupy 
a very small space, being only 8ft. long by 2ft. Gin. wide. Working 
with a higher pressure of steam these engines would, of course, give 
greater results. 

Mr. William Roberts has fixed in the tug-boat Lucy, belonging to 
the West India Dock Company, a steam fire-engine, in which he 
uses his patent pumps. 

In bringing my paper to a close, I can only assure you that it 
was with considerable diflidence I approached a subject of such 
magnitude ; but feeling the great importance of it to a great com- 
mercial community, and having had practical opportunites of 
making myself acquainted with the subject through all its minute 
details and workings, I was desirous of addressing this Society, and 
through it, the public generally. I trust my labour has not been 
in vain. Should there be in any portion of the paper any errors, 
either of detail or judgment, I am open to conviction from the 
gentlemen who will take part in the discussion, if they can adduce 
sufliciently good proof in support of any disputed point. At this 
juncture, I wish to convey my thanks to Messrs. Hodges, Baddeley, 
Braithwaite, and the fire-engine makers for their courteous attention 
and kindness in supplying me with information, I will now leave 





| the subject in your hands, trusting that it may be discussed in a fair 


of short tubes pass, independently of these, through the suspended | 


slab and the steam drum respectively, through which the heated 


current also passes ; and the entire arrangement is so adapted as to 


present the greatest possible amount of heating surface obtainable to 
the action of the fire. ‘Tubes pass from the suspended slab to the 
water-bottom, into which the bottoms of the outer shell of tubes are 


secured, thus maintaining a complete circulation of the water | 


throughout the boiler. The steam cylinders are two in number, and 
are placed immediately forward of the boiler; their diameter is 9in., 
with a stroke of 9}in., the two piston rods are coupled direct. 
The slide valve of one cylinder is actuated by means of 
a reducing lever placed on the piston-rod of the other 
cylinder, and operates in such a manner, that when one 











piston is at the end of the stroke, the other is at half stroke, and 
vice versa. ‘This arrangement, while ensuring the correct action of 


the slides for admitting aud exhausting the steam, is not of itself 
sufficient to ensure the proper length of stroke, but avoids the 
breaking of piston or cylinder cover which might perhaps occur. ‘l'o 
guard against this, two additional ports are provided, so arranged 
that the exhaust is imprisoned shortly before the termination of the 
stroke, and the piston starts smoothly and evenly on its return, and 
however rapid may be the running, the motion is as certain and 
even asin two engines working with cranks at right angles upon 
one shaft. The pumps are two in number, each 53 inches diameter; 
but the plungers and seats may be changed in about twenty minutes 
for others of larger diameter, in case a greater quantity of water 
may be required. The length of stroke is 9} inches diameter, 
and being double-acting, a steady and continuous stream is 
obtained from them. Kach pump has eight suction and eight 
delivery valves of india-rubber working upon gun metal guards, 
offering an effective water way of 15 square inches (in four valves), 
or very nearly two-thirds the area of the piston for the contents of 
one pump. ‘the largeness of the water ways, combined with the 
peculiar stop at the end of each stroke, which is a main feature of 
the slide valve motion, causes the almost instantaneous closing of 
the valves, and the pumps run free from concussion or vibration at 
any practicable velocity. The net area of the suction opening is 
16 square inches, and, having a continuous stream passing through 
it, the hose remains steady and quiet when the pumps are running 
at their highest velocity; moreover, advantage is taken of the 
hollow spaces of the hand railing to connect them with the suction 
valve chamber, so as to form a suction air-vessel. ‘he engine is 
hung upon a wrought iron framing, forged entire. Fisher’s busk 
springs, as offering the greatest elasticity and lightness, are em- 
ployed, with relieving screws for locking them out of gear when 
working. ‘The nett weight of the engine is 3 tons 2}ewt. Steam 
has been raised in five minutes . 

Having received Mr. Hodges’ directions to design a steam fire- 
engine, | carefully examined the plans of all the steam fire-engines 
that have been made. 1 came to the conclusion that Lee and Co.’s 
pumps were practically the best, but was not prepared to say their 
boiler was. 1 designed the engine as shown in the diagram on the 
wall, ‘The plan of the boiler I am not at present prepared to make 
known, and it will bo seen that I use a spring fore-carriage, 
composed entirely of one flat spring, fastened at one end, and 
allowed to play at the other. I use, by preference, four 3-in. 
deliveries, and one 6-in. suction. The steam cylinders are 8$in, 
diameter, by Yin. stroke, and the pump cylinders 5in. diameter, by 
Yin. stroke. On the top of the pumps is arranged a box for carrying 
hose and other implements, serving, at the same time, as a seat for 
the driver and two firemen, and behind a standing room for three 
firemen, while the stokerand engine driver will ride on the foot- 
plate behind. 

I now come to a description of steam fire-engines used for 
service on the water. Previous to the year 1852, the most power- 
ful fire engines in London were two floating ones on the river be- 
longing to the London Fire-Engine Establisment. ‘The largest of 
these was worked by 120 men; and when well manned, was avery 
effective machine. ‘The great increase, however, in the size 
of the dock and waterside warehouses, led in that year to an 
alteration in this engine, whereby the apparatus for manual power 
was removed, and steam power substituted, doubling the power of 
the engine. The advantages accruing from this proceeding were so 
manifest that in 1855 the directors of the London lire-Engine Estab- 
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lishment caused an entirely new floating steam fire-engine to be | 


constructed. This was accordingly designed and constructed by 
Messrs. Shand and Mason, and has at various large fires performed 
efficient service, The steam engines propel the boat by means of 
two stern jets of water,thrown bya centrifugal pump; they are 
nominally of 80-horse power, but are frequently worked up to double 
that amount. It has two steam cylinders, each l4in, diameter, and 
water cylinders of i0in., with a stroke of 18in. Two donkey engines 
are erected on the sides to supply the boilers with water. ; ’ 

At the great fire in Tooley-street this engine worked 384 conse- 
cutive hours. The London Fire-Engine LEstablishment have re- 
cently had alterations made in the mode of propelling this boat, 
which may, 1 think, be termed most unsatisfactory. ‘Ihe propelling 
jets now projected above the water, and against the air only. 
Action and reaction being in all cases equal, and the resistance of 
water being greater than that of air, it is manifest that the alteration 
just made, at a very considerable expense, is an injudicious one. I 
witnessed a trial of her powers, and the conclusions I formed were, 
that her speed was diminished, and the supposed improvements 
made her sluggish at the stern, taking over five minutes to turn 
round. Messrs. Merryweather and Son constructed two very 
efficient steam fire-engines, which are fixed in the tug boats on the 
Tyne. They were designed by Mr. Edward Field, C.E. They are fixed 
in the fore part of the tug-boats, and connected to the ordinary boiler 
used for propelling. The steam being always kept up for shipping 
emergencies, it will be seen that these engines are ready at a 
moment's notice. Each engine consists of two inclined steam 
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and candid matter. 
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Engine Steam |Horizontal) Vertical | Size of Gallons 
Makers. Pressure, | Distance, Height. Jet. delivered, 
| 
| 
Messrs, Easton, P P 
Amos, and 120 1b, 222 ft, | 175 ft, 1} in, 48 in I min. 
Sons (Lee & 140,, 202,, 160 ,, ~ psec, through 
Co.'s Patent) | . 1j-in. jet. 
Messrs, Merry-- 1201b. | 215 ft. | 165 ft. I} in, [448in 1 min. 11 
weather and 140,, | 220,, 170,, lj» sec, through 
om <a: «| 0 | Bs | 150 ,, » | Ua. jet. 
Messrs. Shand 1201%b. | 190ft. | 150 ft. 1} in, [{#Sind min. 15 
and Mason 130 220,, | 170 a * BCC, through 
' 2-in. jets. 





Tames Empankment (Sours Stve.)—Mr. Cowper, in rising in 
the House of Commons on ‘Tuesday evening, to ask for leave to 
introduce a bill for the embankment of part of the Thames on the 
southern side, said that he proposed to enable the Metropolitan 
Board of Works to embank that part of the right bank of the river 
opposite the Houses of Parliament which stood between West- 
minster Bridge and the gasworks near Vauxhall. The river 
‘Thames was the great feature of London. To its position on this 
river the city owed its origin, its commercial prosperity, and its 
claim to be not only the metropolis of the British empire, but also 
of the whole civilised world. The Thames had, however, been 
greatly neglected, and had become the receptacle of the off-scouring 
and refuse of the whole of the town; while its mud banks, left to 
fester when the tide was low, served to disseminate the most noxious 
gases and impurities. The greater part of its banks had been 
allowed to be monopolised by private parties, who had ex- 
cluded the public from all access to the banks of the river. 
Upon the Middlesex side there was a embankment of a mile and a 
half between Chelsea Bridge and the new Houses of Parliament, 
and by the Act of last Session there would be another embankment 
of a mile and a half between Westminster Bridge and Blackfriars 
Bridge. On the south side, however, the only portion to which the 
public had access was the short bit at Bankside, and another small 
bit of ground known as_ Bishop’s-walk, near Lambeth Palace. 
Bo‘: these were portions of an ancient embankment, constructed 
originally by the Saxons to prevent the water of the river from 
flowing over the lower lands. The portion of Lambeth known as 
Lambeth-marsh was once covered with water, and the embank- 
ment was made to reclaim it. But at very high tides the 
water flowed over the embankment, entered the lower floors 
of the houses in several streets, put the inhabitants to the 
greatest misery and inconvenience, and greatly added to the 
diseases thet were too often rife in the neighbourhood. As 
a precaution, therefore, to keep the river within its banks 
something ought to be done on the Surrey side. ‘The 
proposed embankment, moreover, would provide a useful and much 
needed thoroughfare between Westminster and Vauxhall bridges, 
giving the inhabitants a place of recreation, where they might 
breathe the fresh air and enjoy a view of the Houses of Parliament. 
Provision would also be made for widening the river at its narrowest 
part, opposite Millbank Prison—an improvement by which the flow 
and reflux of the tide would be greatly facilitated. The bill would 
likewise remove that portion of the mudbanks which at present occa- 
sioned much annoyance and some amount of disease in the neigh- 
bourhood, and would have the incidental advantage of opening upa 
very unhealthy district, in which there were several noxious works 
carried on. Power was given to the Metropolitan Board of Works 
to purchase the land required for the embankment, to execute the 
works, and to defray the cost of them out of the Thames Embank- 
ment Fund. Of course, the bill enabled them to raise money upon 
the security of that fund, but the charge for the southern embank- 
ment was to be made second to the charges which had already 
been put upon the fund, so that the embankment on the north 
side, between Westminster ridge and Blackfriars, and the 
street between Blackfriars and the Mansion-house, would have a 
prior claim. There was no provision in the bill for levying taxes 
or for raising funds otherwise than he had mentioned. It might 
be said that the whole of the southern side of the river ought to be 
embanked ; but that would involve so very large an expenditure of 
money, and so very extensive an interference with trade, that he did 
not think such a measure was practicable in present circumstances. 
What he now proposed would not prevent any further embank- 
ment which might be thought desirable below Westminster-bridge, 
but meanwhile it was sutlicient to deal with that portion of the 
side which most required improvement, whether for the pur- 
poses of a thoroughfare or for the health and comfort of the in- 
habitants. ‘The bill was founded, with somenecessary modifications, 
upon the report of a Royal Commission, and he trusted it would re- 
ceive the sanction of the House. He concluded by moving for leave to 
introduce the bill. Mr. Williams was not satisfied with the state- 
ment of the right hon. gentleman, and regretted to learn that there 
was no intention to carry the embankment below Westmin- 
ster-bridge. Great damage had been done by a recent flood, and yet 
it was now actually proposed to perpetuate the existing state of 
things between Westminster bridge and Blackfriars Bridge. Nothing 
short of an embankment all the way to Blackfriars Bridge, if not 
further, would do justice to the Surrey side. Mr. Cubitt reminded 
the House that the northern embankment was required to relieve 
the Strand and Fleet-street. On the Surrey side there was no such 
necessity for a new line of traffic. The owners of property on the 
edge of the river would be obliged to raise their wharves to a height 
suilicient to keep out the water; but he could state from personal 
observation that between Blackfriars bridge and Westminster Bridge 
no inconvenience was suffered from flooding. In that district, more- 
over, every inch of ground was occupied, and any interference with 
the profitable trade carried on there would involve an enormous 
expenditure for compensation and otherwise. Between Westinin- 
ster Bridge and Vauxhall, on the other hand, the river sometimes 
overflowed its banks, and he thought it desirable that public money 
should be spent in remedying that evil. Leave was then given to 
bring in the bill. 
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THE HECTOR. 


Tue Hector, 82-gun iron frigate, which arrived at Spithead on 
Sunday from the Clyde, went into Portsmouth harbour on Monday 
and berthed alongside the dockyard, where she will be at once 
taken in hand to fit out for commission. It is stated that the officers 
and crew of the Defence, iron frigate, will be turned over to her. 
‘The Hector left the Clyde on the 12th inst., at 7 p.m., in company 
with her Majesty's steam-sloop Geyser, being in charge of Captain 
Ewen for the contractors, Messrs. It. Napier and Sons, of Glasgow, 
and having on board stokers and seamen from her Majesty’s ships 
Hogue and Geyser. She was fitted with the iron lower masts 
which had been built for her by Messrs. Napier, aud these were 
fitted with wire rigging, trysail, masts, and sails, &c.,from Portsmouth 
dockyard. Owing the incorrect working of the Hector’s compasses 
at starting her pace had to be regulated by that of the Geyser up to 
2 p.m. on Friday. After that time the Hector made her own course, 
and by 4 p.m. the Geyser was out of sight astern. At 4.30 p.m. on 
Saturday the ship was abreast of the Lizard, after having expe- 
rienced tremendous weather from the ‘“‘ Tuskar,” with the wind at 
W.N.W. Spithcad was reached, and the ship's anchor dropped, on 
the conclusion of her first voyage, at 9 a.m. on Sunday. ‘The ship 
is said to have worked remarkably well, and rode the seas as easily 
as any wooden ship could be expected to have done in similar 
weather. At one time, off the Lizard, a considerable body of water 
was on the main deck, which it was impossible for the time to get 
rid of. On examining the arrangement of the scuppers and sewer 
pipes the cause of this is, however, at once evident. ‘I'he sewer pipes, 
which pass underneath the beam-ends and knees which sup- 
port the main deck, run nearly the whole length of the ship, 
and discharge their contents at the extreme ends. As a natural 
result of this arrangement, when the ship pitches and rolls 
more than is usual, the water, by its own gravity, rushes 
from end to end of the sewer pipe and causes a dead lock. 
This must be remedied before the ship can go to sea. The getting 
adrift of the spare screw blade on the forecastle was the only other 
accident of the voyage, which may be considered highly creditable 
for the ship and engines. ‘I'he hull, engines, and iron lower masts 
have all been constructed by Messrs. Napier. The hull is on the 
principle of the Warrior and other iron ships, with the exception 
that the Hector has a heavy bulkhead, or “shield,” covered with 
41in. armour plates, fixed across her bows from her lower deck to a 
level with her bulwarks. This, is of a semicircular form and is 
intended to receive the fire of « fort, or that of an enemy’s broadside 
of guns, when using the Hector as a “ram.” Her armour- plating is 
also continued from the point at which the Warrior now carries her 
armour-plating, as a belt round her line of gun ports, bow and stern, 
with additional plating over her outer stern-post and rudder- 
head, ‘The majority of her armour-plates are rolled, and are from 
the manufactories of Messrs, Brown, Sheffield ; Messrs. Beale, Park- 
gate, aud Messrs. Rigby, Parkhead. Further details regarding her 
hull we must reserve until another opportunity. In general appear- 
ance outside she is fully as ungraceful in outline alongside the dock- 
yard as she was when lying off in the distance at Spithead. As an 
iron ship of war, however, the peculiarities which render her ugly 
claim to be her chief recommendations. The engines have cylinders 
of 82-in, diameter and a stroke of 4ft. The screw is a “ Grifliths” of 
20ft. diameter and 20ft. Gin, pitch. At the back of cach cylinder is 
fitted a small auxilicry engine for starting and stopping the 
engines, in addition to the ordinary wheel and haud gear ; 
and all is so simply and efficiently arranged that two men, one 
at each auxiliary, have perfect control over the engines, the 
action at the same time being almost instantaneous. The castings 
are excellent, and every part is massive, well finished, and simple 
in arrangement. The screw alley is unusually lofty and roomy, 
vnd the disconnecting and other,arrangements of the shafting have 
been fitted with great care and strength. The stokehole has six 
boilers, three on each side. ‘The highest temperature reached here 
during the voyage round from Greenock was 85 deg. ‘The means 
of ventilation appear to be very good, although no patented plans 
have been applied. The funnel casing is wel! open on the upper 
deck, and a square shaft, fitted to hoist out ashes, no doubt con- 
tributes in the main to this excellent result, the former acting as an 
up and the latter as a downcast air-shaft, Above the boilers is tixed 
«a small auxiliary engine, which hoists out the ashes from the 
stokehole. Av auxiliary engine of 40-horse power is also being fitted 
on board to work the fire-engines, capstans, &e. There are two 
points, however, in connection with the Hector which, 1 v. wed in 
# proper light, may prove instructive to Admiralty © +on mists. 
{. The Geyser left Portsmouth and Plymouth for Greenock with 
some half ton of stores on board, while the heavy wire rigging, sails, 
&e., for the Hector followed the Geyser by rail. 2. The offi»al 
designers of the ship knew so little of what was wanted in the form 
of the ship's stern that she was built with a“ well.” The peculitr 
}-shaped form of the ship’s stern, however, would not allow of the 
ship being steered otherwise than by a straight tiller, a reversion to 
the old sailing line-of-battle ship system. ‘he well thus became 
useless, and is therefore now filled in with an iron tank, which will 
make a capital storeroom. Its position has, however, unfortunately 
greatly added to the overhanging weight and weakness of the ship's 
stern. Inthe peculiar form of stern possessed by the Hector she 
will be equalled by the Royal Alfred, and probabably excelled in 
ugliness by the turret ship Royal Sovereign. 








PRIESTLEY’'S APPARATUS FOR DISTRIBUTING 
SAND UPON RAILWAYS. 

Hirnexto sand, to give adhesion to the driving and brake wheels 
of locomotives, has been distributed upon the rails by a box and 
pipe, such box being provided with a valve or similer arrangement 
to regulate aud cut off the supply of sand to the rails. Now this 
apparatus is very irregular and uncertain in its action, and requires, 
to produce even a very imperfect result, that the sand employed 
should be fine, sharp, dry, and free from stones, as all stones above 
a certain size, and wet saud or sand of a clayey character, will stop 
up the opening of the valve, and besides this, the sand having to be 
line and dry, is easily blown among the mechanism of the engine by 
the wind and currents of air produced by the motion of the engine, 
which is very objectionable. ; 

The object of this invention, by Abraham Priestley, of Hudders- 
tield, is to overcome the defects mentioned in such maaner that 
course wet stoney or clayey sand may be used (but coarse wet sand 
in preference), and delivered on to the rails with certainty in a con- 
tinuous and uniform layer when required. ’ 

The invention consists in the use of agitators and screws (or 
equivalent mechanisin) which are placed in a box or hopper con- 
taining saud, which agitators and screws receive continuous motion 
when required from the axle of the wheel or the periphery of the 
wheel of the engine or carriage to which the apparatus is applied, 
so that the sand is uniformly delivered, when required, from the box 
or hopper, and is conducted down a pipe to the front of the wheels 
to which adhesion is to be given. 

The apparatus may be constructed, arranged, and worked in 
various ways, but that arrangement preferred consists of a box or 
hopper, at the bottom of which a screw shaft is placed in suitable 
hearings, the threads of this screw being both right and left handed, 
wnd work in a channel at the bottom of the box’ or hopper, so that 
the sand is brought by the screw threads from each end to the middle 
of the box or hopper where there is an orifice by which it escapes 
down a pipe conducting it to the rail, The middle part of the 
screw works in a tube or cover, which prevents any sand from 
escaping except that carried forward by the threads of the screw, 
which will break up or reduce any small stones that may be mixed 
with the sand against the ends of the said tube or cover. Above 
the screw shaft, and parallel to its axis, two sliding rods are placed 
in the box or hopper; these rods have projections from them which 
will agitate the sand, and prevent any tendency which it may have 
to adhere or to concrete, and will make it fall and fill the threads of 
the screw. ‘These sliding rods receive motion from a cam on the 
axis of the screw shaft, which has a worm wheel upon its end that 
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gears with a worm upon «cross shaft placed in suitable bearings, 
and this cross shaft receives rotating motion (when sand is to be 
delivered from the box or hopper) from a pulley, having its peri- 
phery covered with leather or india-rubber, which pulley is mounted 
in suitable bearings on a forked lever, so that by moving this lever 
by a suitable handle, the pulley can be brought in and out of contact 
with the wheel of the locomotive or brake van, or a pulley fixed on 
one of axles of the locomotive or carriage to which the apparatus is 
applied. 

Fig. 1 is 
view; Fig. 
sectional elevation of one modification of the invention. 

a, Wrought-iron box or hopper rivetted together, and provided 
with a hinged lid a'; b, cast-iron bottom secured to the wrought 
iron sides of the box, and having a channel in which the right 
and left handed screw shaft c works; this double screw shaft has a 
bearing at one end in a piece a*, secured to the bottom part 6, and 
at the other end in a cast iron box d, secured to the end of the 
hopper; this box is provided with a hinged lid d', and covers and 


a longitudinal section and elevation; Fig. 2 Ja plan 





3 an end elevation partly in section; and Fig. 4 a cross | 


SAND BOXES. 





Fig. 6 is an end elevation, and Vig. 7 is partly a side elevation of 
another mode of conveying motion to the screw shaft. he short 
shaft 4? or g in this case is placed iu a bearing in a lever i, having 
its fulcrum on a stud &* secured in the side of the box d; the worm 
f is secured on one end of the short shaft 4? or g, and the pulley & 
directly upon the other end. With this arrangement the lever B 
may oscillate sufficiently to allow for the movements of the car- 
riage or driving wheel without materially altering the depth of the 
gear between the worm and worm wheel. A weight * is applied 
to the lever 7, so that it may always tend towards the periphery 
of the driving wheel from which it receives motion. , 

The details of the mode of applying this apparatus to locomotive 








| engines or brake vans will depend upon the peculiar construction and 
| circumstancesin each case ; sometimes the mode of driving shown in 


protects the mechanism by which motion is given to the double | 
screw, namely, a worm wheel e, fixed on the end of the double | 
screw shaft ¢ and the worm /' gearing with the worm wheel ¢; this | 


worm is secured on a cross shaft g, having bearings in the cast iron 
box d. The sliding rods /, carrying the projecting agitators h', 
work through the side of the hopper at one end, and are jointed 
with a lever 4? at the other end, the fulerum of which lever is 
carried by a projection 4%, secured to the side of the hopper. The 
alternate to-and-fro motion of the agitating rods / is given by a 
cam projection /', or a series of cam projections formed on one side 
of the worm wheel e; the tube which covers the middle part of the 
screw, and against the ends of which small stones are broken, is 
marked #, and the pipe which conducts the sand delivered by the 
screw to the rail is marked j. 

Fig. 4 is a section corresponding to Fig. 1 of another modification, 
having a screw shaft with the thread all in one direction, and with 
two delivery spouts 7. It is intended for locomotives having coupled 
driving wheels, and is placed to come between the driving wheels. 
This modification will distribute sand upon the rails down one 
pipe when the engine is going forward and down the other pipe 
when going backward. There is a tube or cover j at each eud 
of the screw shaft ¢ instead of one in the middle only, as in the 
first modification described. The apparatus is driven by a pulley 4, 
which is grooved so that an india-rubber band £' may be secured 
upon it; this pulley is fixed on one end of a short shaft 4°, carried 
by a forked lever 43, having its fulcrum &* on the framing of the 
engine or carriage. The short shaft has a toothed wheel 4° upon its 
other end, upon which an endless tooth-jointed chain %* works, 
which also passes round a toothed wheel 4’ fixed on the end of the 
shaft g. Thefulcrum of the lever £3 carrying the pulleyis fixed so that 
with the weight cf the pulley it will (when allowed) always fall 
towards the periphery of the driving wheel (represented in Fig. 1 
and 5 by a segment marked ~), or other rotating surface from which 
motion is to be taken, the endless toothed chain being always left 
sufficiently slack to allow of this, and so that the lever and pulley 
will be free to oscillate and give way to any movements in the 
driving wheel or in the framing from the oscillations of the springs. 
The fulcrum of the lever 43 is supposed to be secured to the upper 
side of the “ foot plate” of a locomotive engine in Fig. 1, and to the 
ower side of the foot plate in Fig. 5, 


| the company on the 31st of December was 6,630, or 


Figs. 1 and 2 will be best suited, and in other cases, either that 
shown by Fig. 5, or that by Figs. 6 and 7, will be most applicable. 
One sand box or hopper is of course placed on each side of the 
engine or brake van, the apparatus being constructed “ right” and 
left” for the purpose. The pulley when at work may be pressed 
against the driving wheels by additional weights or by springs, and 
they may be lifted away from the driving wheels by a cord, wire, or 
rod connected with the levers £3, and a proper handle with catches 
within easy reach of the driver, fireman, or brakeman, the catch or 
other equivalent arrangement being for the purpose of holding the 
pulleys out of contact with the driving wheels when sand is not 
required to be distributed. 











Lonvon Genera Ounipvs Company.—The directors of this com- 
pany state in their report that the liabilities of the company are Low 
reduced to ordinary limits, and all pressing claims are liquidated, 
all bad debts are expunged from the balance-sheet, and the reserve 
funds are now represented by a corresponding amount of cash set 
aside at the bankers’. The debts and liabilities of the company on 
the 31st of December, 1861, were £95,070, and at the close of the 
year 1862 they were £64,025, showing a decrease of £32,045. The 
amount of borrowed money on the 3lst of December, 1861, was 
£38,131, and during the year the sum of £18,981 was paid off, 
leaving a balance of £19,150. The number of horses p ssessed by 
1 39 in excess of 
During the time of the 








the stock at the close of the previous year. 
Exhibition traffic the service employed avout 600 horses more than 
were required for the ordinary business of the company. The cost of 
the maintenance of horsestock amounted to £38,806, whereas in 1861 
the cost was £39,767, showing, notwithstanding the heavy work of 
the Exhibition season, a reduction of £960. The revenue account 
shows that the gross receipts from all sources during 1862 were 
£681,553, and in 1861 £597,013, slowing an increase of £84,540. 
The gross expenditure of the company in 1862 was £609,000, and 
in 1861, £583,789, showing an increase of £25,261, leaving @ differ- 
ence in favour of the year 1862 of £59,278, and a net profit for the 
vear 1862 of £72,513. The number of passengers carried last year 
was 42,768,248, and miles run 12,331,715. The average pumber of 
omnibuses working daily was 602, and the number of horses 6,630. 
The receipt per mile run was Is. 1d. against 11jd. in 1861, and the 
fare per passenger 4d. against 3}d. The gross earnings , 
omnibus per day were £3 2s. 1d. against £2 15s. 5d. in 1861. e 
directors propose to declare a dividend of 


















3s. per share free of 
income-tax, amounting to £22,279, and leaving £506. 
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HUMPHRYS’ 





Tis invention, by Edward Humphrys, of Deptford, has for its 
object improvements in steam engines, and relates to that descrip- 
tion of steam engines in which two cylinders, a small one into which 
the steam first enters, and a larger one in which it is subsequently 
allowed to expand, are employed, and in which the ‘pistons of the 
eylinders are connected together by a piston rod passing through 
the cover or partition which separates the small from the large 
cylinder. The improvemerts consist in applying a trunk to the 
large piston, and a suitable connecting rod, as in ordinary trunk 
engines, to transmit the power from the two pistons to a crank on a 
shaft or axis. 

The illustration represents a side view, partly in section, 
of a steam engine constructed according to the invention. 
ais the small cylinder to which the steam is first admitted, 
and 0b is its piston; e is the larger cylinder into which 
steam is expanded after it has worked in the cylinder a, and d is the 
piston of the larger cyiiuder. Through the pistons 6 and da 
piston rod passes, at one end of it the bearing is formed for the pin 


COOPER’S PUMP 


, bath 
(\4 Ku 
OR LAVERY SH} 
We PB te 

\ 
AN 
» 


Yi 


a 
Py ll ete 


STEAM 


ENGINES. 





of the connecting rod e, and at the other is a nut to secure it on the 
further side of the smaller piston ; fis a tube which surrounds the 
piston rod and keeps the two pistons at a proper distance apart; gis 
a stufling box, by preference with metallic packing: it is formed 
between the two cylinders a and c, and the piston rod with the 
tube f work through it, the joint being steam-tight or nearly so. 
a! isthe movable end cover of the cylinder a, and ct and c? are the 
movable covers of the cylinder ec. a*, a*, and c*, c*, are the steam 
spaces, with which it is preferred to surround the steam cylinders 
to prevent condensation. d! is a trunk formed on the piston d, it 
works steam-tight through a large stuffing box in the cover c*, and 
the connecting rod e passes down within it. is the cranked axle 
to which the connecting rod communicates the motion of the 
pistons, and i is a frame bolted to the end of the cylinder ec, for 
supporting one of the bearings of the axle h, the other bearing or 
bearings may be carried in any convenient manner. The valves 
and other parts of the engine which are not shown may be of 
ordinary construction. 
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Tuts invention is by J. Cooper, of Town Malling, Kent, and relates 
to pump and other valves by the use of which it is impossible for 
sand or other foreign matter to rest on the seat of the valve, it being 
formed at an angle of 45 deg. with the side of the barrel. 
valve may be made witha hinged joint, spindle, or feather guides, 
as shown in the illustration. Fig. is a longitudinal vertical 
section through the barrel, plunger, valve chamber, and valves of a 
double-action pump. <A, A are the suction valves; B, B the 
delivery valves, which may be made of brass or iron, with a groove 
formed in the same, into which is inserted a ring of vulcanised 
india-rubber, or other elastic material resting on an angular seating, 
as above described. : 

_ Fig. 2 is a vertical section through valve part of barrel and suc- 
tion pipe of a cast iron pump specially adapted for deep wells. The 
valve is shown circular in section. By the use of this valve it 
will be seen that the valve may be lifted from its seat and repaired 
without descending the well. 

‘ig. 3 is a cross section through valve guides and suction pipe. 

Fig. 4 is a longitudinal section through a single-acting back valve, 
showing elastic ring, &c., as above described. 

Fig. 9 18 & Cross section through guides of valve. 

Fig. Gisa longitudinal section through a bite tap. 

Fig. ; - — — at the line B, B, showing stops for valve. 
loath’, th ee the line A, A, showing grooves and 

j a spindle. 

m.) op hg seen from the above diagram that, by turning the T 
} the tap to unscrew the same, the elastic ring which is 
inserted in the groove made in the valve will be lifted off the seat, 
and allow the water or other fluid to pass when the T head is turned 
pt a direction ; the elastic ring will be brought against the 
; close the valve, and, the pressure of water or other fluid 
resting on the valve, the screw of the same will be relieved of all 
strain. These taps may be made of iron or brass, and the screw 
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being free from strain when the valve is closed, it will be more 
durable than those where the pressure is held by the screw when 
closed there having a constant strain on them. 





Orvnance Matrers.—The first phase in the duel between those 
two great competitors, Sir William Armstrong and Mr. Whitworth, 
in the manufacture of big guns, is to come off at Shoeburyness in 
about three weeks. The guns to be fired on this occasion will be 
the 12-pounders and 70-pounders. Sir W. Armstrong’s 200- 
pounder, which has been long announced, has been recently under 
proof at Woolwich. This gun is a breech-loader, the rear being 
closed by two wedges, the front one being much thinver than the 
rear wedge. The rifling, which differs from the shunt plan used in 
the 12-ton gun now at Shoeburyness, consists of eight or ten plain 
flat grooves. 

A “ Merrorouiran Ratway” 1x Dvusiixn.—The prospectus of the 
Dublin Metropolitan Railway has been issued, with highly respect- 
able names, including those of several directors of railways commu- 
nicating with the Irish metropolis. The object is to facilitate the 
interchange of traffic between the termini of the various railways in 
Dublin, and the shipping quays. The length of the proposed lines, 
exclusive of tramways, is about four miles. The lines, running for 
the most part through a poor class of property, are to be constructed 
inexpensively, the mode proposed being on a viaduct, the arches of 
which are to be built in an ornamental style, and made available for 
bonded and other warehouses. The company’s bill has passed 
through standing orders, has been read a second time, and is now 
in progress through the House of Lords. ‘The London and North- 
Western, Great Southern and Western, and Dublin and Drogheda 
Railway boards have passed resolutions in favour of the undertaking, 
and a petition, in a similar sense, has been influentially signed in 
Dublin. The capital is fixed at £556,000 in £10 shares, 








IMPORTANT EXPERIMENTS AT SHOE- 
BURYNESS. 
(From the Times of Thursday.) 

Ons of those gunnery experiments which upset all our theories a8 
to the invulnerability of our iron-clad vessels occupied the whole of 
Tuesday last at Shoeburyness. There was an unusually large 
muster of official and scientific visitors. The Duke of Somerset, 
Lord Clarence Paget, and the Lords of the Admiralty were present, 
with Lord De Grey, from the War-office, attended by General 
Tulloh, as Deputy-Inspector of Ordnance. The members of the 
Ordnance Select Committee, with the members of the Iron Plate 
Committee, were also on the ground, with Sir William Armstrong, 
Mr. Whitworth, Mr. Lynall Thomas, Mr. John Penn, and a great 
many naval and military officers, civil engineers, and others 


| interested in ascertaining whether plates can be produced that will 


keep out any shot, or whether ordnance can be made of such 
calibre and strength as will smash any plates that can be opposed 
to it. 

The experiments were arranged to elucidate as much as possible 
both points in dispute, the guns used being the old smooth-bore 
68-pounder, Sir William Armstrong's 110-pounder service-gun, 
with special steel shot cut down at the base to reduce them to 55 Ib. 
weight. Sir William's 300-pounder muzzle-loading rifled shunt gun, 
Mr. Whitworth’s muzzle-loading 150-pounder or 7-inch gun, and 
Mr. Lynall Thomas’ 9-inch or 300-pounder rifled muzzle-loading gun. 
Both these latter were made by Colonel Anderson, at Woolwich, 
on the built-up coil principle adopted by Sir William Armstrong, 
and both were admirable specimens of workmanship, though 
before the experiments commenced Mr. Whitworth’s gun was 
found to have a crack or flaw in the centre steel tube round which 
the coils of wrought iron are wound and welded in the course of 
manufacture, This defect prevented its being used in the coures of 
the experiments except for one discharge with a live shell. Mr. 
Thomas’ gun was an epormous piece of ordnance, nearly 18ft. 
long, weighing 16 tons, and with a thickness of 17in. of metal 
round the powder chamber at the breech. Though nominally a 
300-pounder, this gun is claimed to be capable of throwing projec- 
tiles of various forms and weights from 250 lb. up to 410 1b. Sir 
William's 300-pounder weighs less than 12 tons, end was the same 
short, powerful piece we have already described in our account of 
previous trials on this ground. 

The three plates against which this ponderous array of ordnance 
was directed, at a distance of 200 yards, were bolted up into a target 
about 12ft. square, the upper plate being 5}in. thick, the middle one 
7}in., and the lower plate 6}in. On the right side these plates were 
backed with lin. thick of solid teak, behind which again, as repre- 
senting the skin of an armour ship, were plates of iron, one of Lin. 
thick, and one of lin. thick, which rested on the usual upright 
ribs of wrought iron. ‘The other half of the target was fas- 
tened to the iron ribs, but had no teak backing or inner 
iron skin. It must be borne in mind, however, that the upper 
plate of 5}in., though nominally representing a section of the side 
of our improved armour ships of the Minotaur, Northumberland, 
and Agincourt class, was in reality infinitely stronger than any, the 
former vessels having only a lining of 9in. of teak, with an iron 
skin of five-eighths of an inch in thickness; whereas, as we have 
said, these plates were lined with 10in. of teak and 2}in. of iron in 
two plates inside all. ‘The armour plates were made and rolled b 
Mr. Brown, of Sheflield, and, as the resuit proved, were beyond all 
doubt the finest specimens of plates, whether rolled or hammered, 
which have ever been tested at Shoeburyness, 

Colonel Taylor conducted the experiments, the arrangements for 
firing, &c., as usual being under the care of Captain Alderson, ‘The 


| first shots, three in number, were fired from the old smooth-bore 


| 68-pounder with the usual service charge of 161b. of powder, 
| ‘hese were directed against the 54, 63, and 7}-in. plates, and wero 


immediately followed by three shots from Sir William's 110-pounder, 


| loaded with special steel projectiles, weighing 654 Ib., and fired with 





the same service charge as the smooth-bore 68, The result of this 
experiment proved the inutility, not to say folly, of having com- 
parative trials of rifled guns at so short « range as 200 yards. All 
experiments at Shoeburyness go to prove that between the best and 
the worst forms of rifling, as between the best forms of rifling and 
the oldest smooth-bore, there is scarcely any appreciable 
difference in the damage done to the plates when both 
guns are loaded with the same weight of projectile and fired 
with the same charge of powder; and there was no exception worth 
speaking of to the rule in this instance. Where the 68-pounders 
had struck, the indentation varied from 2}in. to Sin, in depth; 
where the steel shot of Armstrong's had hit, the mark was in one 
case deeper, and the plate showed a just perceptible crack about 
8in. long, though apparently of very trifling depth. But this was 
the worst. The most careful examination failed to discover any 
mark on the back of the target—even as much as a disturbance of 
the paint upon the rivets—to show that it had been hit at all, All 
competing artilleryists at Shoeburyness, in whatever else they may 
differ, seem to agree that the range for testing the powers of rifled 
guns should certainly not be less than 1,000 yards, at which distance 
the force of smooth-bore projectiles would be reduced one-half, 
while the rifled shot would be flying at their greatest impetus. 
The next shot was fired from Sir William's 300-pounder, loaded 
with a conical steel shot of 296 lb. weight, and fired with 45 1b, of 
powder. ‘This tremendous missile struck with a velocity of 
1,298ft. per second full upon the centre of the 7}in. plate, 
where it was backed, driving in a circular piece of iron 10in. 
in diameter quite through the plate, bending in the whole plate 
itself to a depth of an inch and a half, and buckling its ends out- 
wards more than an inch, The massive wrought iron girder which 
crosses the wkole back of the target horizontally was bent out and 
broken in several places, as were also the inner ribs, the 2}in. skin 
was bulged and cracked, the rivet heads loosened, and many 
knocked off altogether. The examination showed that the target, 
asa target, had received a most serious shake, though, from the 
wonderfully good quality of the iron, there was little of actual 
fracture or cracking except in the spot on which the shot itself had 
struck, where the whole 7}-inch piece was driven in, and only held 
in place apparently by the wooden backing. Had the object struck 
been a ship's side, the damage would have caused a most serious 
leakage, and one or two more such rough visitations anywhere near 
about the same spot would have sufficed to sink heroutright. It is 
hardly possible, however, to institute comparisons between any 
armour-clads yet known or thought of and this target, as no sea- 
going vessel could possibly carry the masses of iron that were here 
fired at, though a floating battery might. ‘This last steel shot 
rebounded from the target, and when examined showed less signs of 
damage than any bolt that has yet been fired during the long course 
of experiments on these ranges. 
The next shot gave a marked success to Sir William. It was 
from the 300-pounder, loaded with a cast iron shell weighing 286 lb., 
and charged with 111b. of powder. This was fired with the usual 
45 Ib. charge, aud struck full in the centre of the 5}in. backed plate 
with a velocity of 1,330ft. per second. It shattered its way com- 
pletely through it, leaving a rough round hole about 10in. in 
diameter, and then burst in the inside, blowing the teak to minute 
fragments, setting it on fire, breaking off many of the rivet heads 
and tearing the inner skins of iron, 2}in. thick, into rough 
shredded gaps as if they had been so much cardboard. When 
water had been procured and the fire in the wood extinguished, it 
was seen at a glance that the question of the resistance which 
our newest and strongest iron frigates would be able to offer to such 
ordnance was settled in the most unpleasant manner. The strongest 
iron-clads we have yet built or are building would, as regards ulti- 
mate destruction, be almost as vulnerable as wood to such —— 
Even now, backed up as the target was with 2}in. of iron inside all, 
it was penetrated, broken, and torn in such a manner as to render 
the sinking of the ship that received the blow a matter of certainty, 
while, had such a shell struck the Warrior amidships near the 
water-line, it must have blown such a hole in her side as nothing 
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could ever have remedied in action. By the side of the target was a 
powerful partition of wooden beams, and an examination of this after 
the shell had exploded gave terrible proofs of its destructive powers. 
‘There was scarcely a square inch of its whole surface that was not 
deeply penetrated with fragments of the shell of all shapes and 
sizes, from 11b. weight or more to ragged particles as minute as 
small shot. Men standing near where this partition stood would 
not only have been killed, but torn to pieces. Altogether, this shell, 
both for penetration and awfully destructive effects on bursting, 
was the most successful that has yet been fired against armour- 
plates of any kind. 

Mr. Whitworth’s 150-pounder was next tried, loaded with a steel 
flat-headed shell of 151 1b. weight, with a bursting charge of 6 Ib. of 
powder, fired from the gun with 25 Ib. of powder. This shell 
struck within about five inches of the spot where Sir William’s had 
struck and burst, and destroyed the teak backing. The Whitworth 
shell passed qnite through the plate and burst among the debris of 
splinters behind. Apparently, most of its charge must have escaped 
from the front of the target. Certainly the explosion made not the 
least perceptible addition to the damage already inflicted by Sir 
William, nor did it even set the timber on fire, though from the 
smoke that hung about it was at the moment thought it had done so. 
It was a pity, for many reasons, that the shot was directed so close 
to the mischief done before that there was virtually no backing on 
which to show what effect it really did accomplish. As it was, it 
was impossible to y more than that it did no further harm than 
apparently was there before it came, and the hole in the plate was of 
the small, clean-cut, punched kind, so suggestive of easy plugging, 
even with the most destructive of Mr. Whitworth’s missiles. It was 
claimed by his many supporters present that he had as effectually 
gone through the plate with a 156 1b. shell and 25 Ib. of powder as 
Sir William had with his 290 Ib. shell and 45 1b. of powder. ‘This 
was quite true, though it proves nothing more than that it is very 
much easier to make a small hole in aniron plate than a large one. 

From the flaw in the breech of the gun we have already men- 
tioned, no further trials were made with this piece, and Mr. Ly nall 
Thomas’ gun was the next competitor. Unfortunately, from som 
mistake, the gun was not well pointed, and its first 350 lb. shot 
missed the target altogether, wud struck the ground on the left, pass- 




































ing through a bank of earth, and then flying off to the right 
upwards into the air over the river wiih a whirring scream that 
was almost terrible to listen to. In its passage it gave a good 
notion of its tremendous force when it touehed the ground, seatter- 


ing the carth into the air in a dense black cloud, almost asifa deep- 
laid mine had been sprung beneath. The next shot, weighing 
307 Ib., and fired with a 501b, charge of powder, struck the hollow 
part of the target, where it was 7} inches thick, and what is 
termed “dished it,” or bent the plate, but, as was remarked 

















upon the ground, for # projectile of such weight, propelled by 
such ach of powder, it effected no commensurate damage, The 
third shot was more successful. It was a steel projectile of 350 1b, 





lit, fired with the same charge. It struck on the edge of the 
-in. plate—its weakest part—and madea broken indentation to the 
pth of L0lin., sufficient to establish a most alarming leak in the side 
any vessel. Theterminal velocities of both these large shots were 
lower than any fired, which was attributed to what is believed to 
be the excessive pitch in the mode of ribbed rifling adopted by Mr. 
Thomas. ‘The whole effect of this piece, considering its great 
length of barrel and force of charge, did not realise the expectations 
formed of its capabilities in the morning. It is, however, but fair 
to state that Mr. Thomas was quite satisfied with its performance, 
aud expressed himself confident of being able to pierce any part of 
arget on the next trial. 

William Armstrong then fired his 300-pounder with an ordi- 
nary cast-iron round shot, weighing 1441b., with «a charge of 45 Ib. 
of powder, The terminal velocity with which this struck the 7}- 
inch plate on the unbacked portion was the highest attained—no 
less than 1,636 feet a second—and almost in exact proportion to its 
velocity was the damage it inflicted. Not only was its indent larger 
and deeper than any shot that had gone before, but on “the inner 
side if broke the plate both vertically and horizontally, leaving 
« cruciform tear nearly two inches wide at the openings, 
besides shaking the target to its very foundations. This shot and 
the steel projectile of Mr. Thomas had, in fact, so damaged the 
whole of the massive structure, both in its plates and fastenings, 
that further experiments became almost useless. ‘The iron, even 
where most torn, held together in a manner that was really wonder- 
ful, but Mr. ‘Thomas had knocked off several of the massive screw bolt 
heads, and the effect’ of the entire day’s work had been to so bend 
the plates and destroy the backing that there was really no part left 
that afforded the means of a fair test of resistance, while it was 
evident that a few more shots like the last might bring the 
whole mass to the ground. ‘The firing, therefore, was discon- 
tinued, leaving the honours of successful attack beyond all question 
with Sir William Armstrong’s shot and shell. 

The practical results elicited by the day’s experiments seem to be 
these—tirst, that iron plates of 74in., or greater thickness, can be 
produced with as much perfection as to quality and strength as those 
of 4din.; secondly, that we have already got guns the fire of which 
our strongest armour-clads could not face and float for ten minutes. 
A steam floating battery for harbour duty, but capable of passing 
from port to port, might be safely covered with 12-in. plates, and 
armed with four of the 300-pounders with which Sir William 
did such tremendous mischief on ‘Tuesday, would be as much 
an over-mateh and object of terror to the strongest armour- 
ships as armour ships are now to wooden ones. To guard 
against the possible visits of such craft from any part of the channel 
to our arsenals and dockyards, it is evident that guns for land and 
harbour service, at least, must be increased to even greater than their 
present colossal proportions. Not a year since, Sir William asto- 
nished and almost alarmed the old school of artillerists by appearing 
at Shoeburyness with a 300-pounder. Yet 300-pounders are, to say the 
least, not uncommon now, and Sir William, again leading the way, 
has made a 600-pounder, weighing 24 tons, throwing a rifled ball of 
600 1b., or a shell of 590 1b., to hold a 25 1b. bursting charge of 
powder, This gigantic piece of ordnance will be tried at 
Shoeburyness in the course of a month, with a cer- 
tainty of smashing to fragments any plates yet forged 
or rolled, and before twelve months are out we shall see one at 
least, if not more, 1,000-pounder guns of the same kind. ‘These are 
the ordnance that every day’s experience shows we shall re: lly want 
for our sea forts, breakwater heads, mouths of harbours, and banks 
of important rivers, guns that can send their shells through the 
thickest plates we can make in England (and thicker ones are never 
likely to come to us from abroad)—guns that can smash armour of 
such weight as even harbour-duty vessels could not be made to 
float with. Not till we have such guns as these can we consider 
ourselves safe in case of war with any naval continental power, 
from the slow-steaming, half sunken 10-in. or 12-in. plated floating 
batteries, which would otherwise be sure, in calm weather, to come 
crawling along our coast from dock to dock and arsenal to arsenal, 
alike defying and destroying all. 
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Pavan Bomrr Exrvostox.—One man was killed and two others 
seriously injured by the explosion of one of the boilers at the works 
of Mr. Joseph Newsome, Victoria Mill, Batley Carr, near Leeds, on 
Monday morning last. The calamity took place at breakfast time, 
and the man_ killed was a weaver for another employer, who had 
been eating his morning meal in the boiler-house. ~ Some of his 
bones were broken, and his body much crushed, the boiler-house 
and dye-house having been totally destroyed. In the dye-house an 
Irishman was found buried alive, and his injuries required his im- 
mediate removal to the Leeds Infirmary, where he lies in a pre- 
carious state, Another of the persons injured was leaving the 
premises when some stones and timber knocked him down, and 
some timeelapsed before he was extricated. The force of the explosion 
is described as terrific, some of the water of the boiler being pro- 
jected a hundred yards, and many windows broken, and the roof of 
an adjacent mill injured. 





THE SUEZ CANAL. 


Tue Times Alexandria correspondence contains the following ex- 
tended account of the present condition of the Suez Canal Works :— 
; _ The works onthe Suez Canal have undergone no interruption 
through the death of Said Pasha. The present Viceroy has not yet 
announced his final views upon the subject, but it is very generally 
| believed that he has already arrived at the conclusion that the 
Government is bound by the engagements entered into towards the 
company by his predecessor. Both labour and money must accord- 
| ingly continue to be supplied. About 20,000 men are at this 
moment either engaged upon the works or on their way to the 
Isthmus, collected, as heretofore, from all parts of Egypt. ‘To each 
party, as it arrives, a certain portion of the excavations is allotted, 
| calculated upon an average of 40 cubic métres for each man. ‘The 
task is usually completed in about a month, when the men are 
| allowed to return to their villages, generally carrying with them 
| the trifling balance of their earnings that remains after paying the 
| cost of the simple food upon which the Egyptian fellahs are content 
to live. 

The efforts of the company are at present almost entirely directed 
to the completion of the canal by which fresh water will be con- 
veyed to Suez. It branches off, near Lake Timsah, from t! 
canal previously dug by the company, and which 
of the Wadi Toumilat Canal. ut 
width, with a depth of about 5ft. It is alrea ly completed as far 
the Bitter Lakes, and the eugincers of the company expect to reac! 
Suez before the middle of the coming summer. Their next ta 
will be the construction of a feeding canal, starting from Cairo, and 
running along the edge of the desert, the execution of which, though 
lately abandoned, has been finally decided upon. Without it, indeed, 
it would be impossible to maintain a suflicient level in the new | 
canals, even while draining their neighbours, to the grievous injury | 
of the cultivators dependent upon the latter for the irrigation of | 
their lands. | 
Between tho fresh-water canal and the rigole, or preliminary | 
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trench of the maritime canal, runs a small channel, about five fect 
wide and two to three feet in depth, which serves to supply the 
| labourers with water, and which is lengthened as the work on either 
| side pr being, however, always kept a short distance in ad- 
} vance. The cutting for the maritime rigole, through the ge of | 
| the Serapeum, which, next to the Gisr, is the highest land on the | 
course of the canal, will for a short time remain in abeyance, while | 
the fresh-water canal is pressed forward. The cutting of E 
has been dug to a depth, at its highest levels, of about seventy f 
and it forms a channel containing a width of wat r,of about twent 
five feet, with a depth of four to five feet. The trench is cut, as else- 
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| where in the desert, with its sides at an inclination of two feet 
for every one foot in depth. The ridge terminates towards | 
the north in a plain covered with hillocks of light sand, | 


which about four and a-half miles further on sinks below the Jevel 


of the sea and is now covered with a shallow shect of water e 
municating with lake Menzaleh. It is along these four to five mil 
of the line that the canal appears to be exposed to the greatest danger 
from land drifts. But itis maintained that the embankments which | 
will be formed when the canal is excavated to its full width and 

depth will afford ample protection, As a further precaution, he 
of eane and brushwood are put up at various points across the } 
These, it is contended, will serve as t : uinst the } 
the heavier particles of sand, whi being raised by 
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most violent storms at but a slight elevation, and moving at a low 
velocity, are brought to the ground on meeting with the least 


even 


obstacle. The lighter particles, being lifted high into the air, are 
carried away over long distances, and on agzin falling to the ground 
‘ure spread so lightly over the plain that it is contended they can be 
of little or no practical effect. 

The track of the canal along the greater part of its course through 
Lake Menzaleh is clearly marked by the embankments, of which 
the bases have been raised on either side at a distance of 60 métres 
across. ‘T'wo small channels have been formed, one on either side, | 
with a depth of water just sufficient to give passage to a small boat. | 
The central portion of the canal is still untouched, and the mud | 
which forms the bed of the lake frequently shows itself above the 
surface of the water. The embankments are made of this same 
mud, which was lifted by hand labour from the bed of the lake. 
Near Port Said the traces of the embankment become very slight, 
and in some places our boat seemed to cross the open lake. ‘The 
work is to be continued by means of dredging machines. The mud 
is raised in almost a liquid state, and is poured into a species of 
caisson formed of planks, supported by wooden piles driven into 
the bed of the lake. On rising above the level of the water the 
mud hardens into a solid mass. ‘his portion of the work, as will 
be readily believed, has been attended with great difiiculties and 
trouble, but the worst is believed by the engineers to be past. 

As the canal approaches Port Said it is to attain the width of 
80 metres, terminating in a basin or dock of 800 métres square. 
This basin is likewise to be deepened by means of dredging 
machines. As yet only sixteen machines have been put together at 
Port Said and along the canal, but I was informed that the number 
will shortly be raised to fifty, and that each is expected to excavate 
an average of little if at all less than 1,000 cubic métres a day. 

The channel of communication with the sea will be 400 métres 
wide, and its entrance is to be protected by a double jetty. The 
western mole is to be prolonged to a distance of 3,400 metres, or 
somewhat more than two miles, where it will reach a depth of water 
of 10 métres, or about 32ft. 

A small islet of stoue has been formed at about hal d 
as a nucleus to the future pier, and to serve for the discharge of the 
boats that come to Port Said with stone and other materials and 
stores, ‘he temporary wooden jetty is about 200 yards in length, 
and is partially filled in with stone. The accumulation of sand that 
has been formed on the western side advances the beach to the 
extent of about fifty yards into the sea; but the engineers are dis- 
posed to attach but little importance to the matter. ‘They argue 
that before the sand can reach the extremity of the mole it must fill 
up an angle formed by a basis extending to an almost unlimited 
length along the coast to the westward, and of an elevation of 
upwards of two miles. The stone required for the works 
at Port Said has hitherto been brought at an exceedingly heavy cost 
from the quarries of El Meks, near Alexandi Future supplies are 
to be drawn from the hills of Gennefeh, near the Bitter Lakes, and 
to be brought in flat-bottomed boats along the canal, at an estimated 
cost of 14f. the cubic métre. 

At Suez, it will be remembered, the intention of constructing 
jetties has been abandoned, and it is proposed simply to deepen the 
channel that leads from the anchorage to the town, a distance of 
about four and a half miles, and which is practicable for small boats 
alone. The channel is formed on its western side by a large sand- 
bank, partially uncovered at low tide. At its further extremity the 
sries Impériales have commenced the foundations of the dry | 
dock, in accordance with their contract with the Egyptian Govern- | 
ment. The dock will be connected with the shore by an embank- | 
ment 2} miles in length, already in course of construction, over the | 
sandbank, and which will be surmounted by a railway. It strikes 
one as a singular thing, considering the implicit confidence with | 
which the success of the Canal Company appears throughout to have | 
been regarded by the French public of all classes, as well as by the 
late Viceroy, that it should not have been resolved to await the com- | 
pletion of the improved channel, when the dry dock might be con- | 
structed close in shore on a far more convenient spot, and, of course, 
at a very much lighter cost. 

To return, however, to Port Said. The site of the destined town 
is a narrow strip of land, which separates the sea from the lake, and, 
until lately, occasionally washed over by the sea. It is in process 
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of being widened and raised beyond the reach of the waves. 

A foundry and workshops, fitted up with every description of 
machinery, have been established at Port Said, and, together with | 
the lighthouse at the foot of the pier, the storehouses, chalets, and 
other light dwelling places built for the employds, impart a town-like | 
Appearance to the spot. 
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boats carrying iron tanks, but the place is before long to be supplied 
by means of iron pipes, which have already been brought to the 
Isthmus. The water is to be raised by pumping machinery in the 
neighbourhood of Timseh to the summit of El Gisr, whence it will 
flow towards the north, following the embankment of the maritime 
canal. . 

Strong doubts as to the prospects of a ship canal being completed 
on the scale, and according to the terms assigned to itself by the 
company, must continue to prevail, and not less so in respect to the 
commercial prospects of the undertaking, should the work be 
brought to a conclusion, even were the end to be attained without 
exceeding the funds raised by the company. but neither profes- 
sional men nor ordinary travellers will return from the Isthmus 
without admiring the perseverance and energy displayed by the 
gentlemen entrusted with a work of such magnitude, undertaken in 
the midst of a desert, where every resource had to be created. 

STREET RAILWAYS. 

Tue followimg letter, from My. Benjamin Fothergill, has appeared 
in the Times :— 

Sir,—The inhabitants of London will readily admit that they are 
largely indebted to Manchester for the introduction of a new era in 
omnibus traflic, by which a spacious, convenient, confortable, and 
well ventilated conveyance has been made to take the place of the 
narrow, confined, and inconvenient omnibuses which have hitherto 
encumbered the streets of the metropoli 

From a recent visit to Manchester I am disposed to believe that 
there are other and even more important improvements in omnibus 
traffic in that city which we may profitably imitate, and which 
would'tend largely to systematise our traflic, relieve our over-crowded 
thoroughfares, and even reduce our rates. I refer to the street 
railways,—not to the system, however, of which we have had more 
than one example, laid down by Mr. Train, and since taken up, but 
to one simpler in priuciple, cheaper in execution, and unobjection- 
able in practice. 

Between the boundary of Manchester, and extending as far as 
Pendleton in the borough of Salford, a distance of two miles, there 
has been laid down for nearly two years a length of railway upon 
which the omnibuses ply, aud which vehicles cross and recross 
daily without obstruction. It differs from ordinary railways in 
having, in addition to the external rails, a centre one, all of which 
are level with the roadway. ' centre rail is grooved, and within 
the groove runs a small guiding wheel, which the driver has the 
power to raise or depress when itis necessary for him to leave or to 
keep the rails. Now, if in Oxford-street and other long thorough- 
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it would occupy would not exceed five vards, and 
the roadway would be amply suilicient for the | 
raflic would systematise itself, and, like that London-bridge, 
public convenience. In addition, the com- 
fort of travelling in an omnibus upon such a system of rails re- 
quire s to be experienced to be und tood. ‘The absence of noise, 
le ynversing, are hot 
the least of its advantages. I am satisfied from wiat I have seen 
that the introduction to London of the Manchester Street Railway 
is as practicable as the adoption of the Manchester omnibuses, and 
ratepayers would in a short time reap the advantages arising from 
the saving of material and labour required in maintaining a roadway 
daily ground down by the wheels of the omnibuses. No one who 
passed along the Brompton-road to and from the late Exhibition 
could have failed to observe the continued putting on of road 
material only to be ground down and often to be scraped off again 
in the shape of mud in less than forty-eight hours, an expense of at 
least 40 per cent. of horse-power—no small item in the cost of that 
immense trallic. 

All this and much more would be saved by the introduction of 
this system of street railways, and in the long run it would prove 
itself the cheapest mode of maintaining street surfaces. If those 
who are interested will inspect the railway laid down at Pendleton, 
they will find the length now in use for two years in as sound a 
condition as when laid down, notwithsta 1g the enormous traffic. 
They will see a system of railway possessing none of the old ap- 
pliances, and the very simplicity of which will commend it to ap- 
proval. It may not be uninteresting to add that Mr. John Green- 
wood, of Pendleton, who with so much spirit introduced the Man- 
chester omnibuses to the public of London, has jist completed a 
vehicle which runs upon this street railway, and which is as novel 
as itis elegant, having a double staircase to ascend to the roof, and 
when there a comfortable seat, the interior having all the elegance 
of a saloon and a spaciousness which proves that the prevailing 
style of ladies’ fashions has been duly considered, and all this ac- 
complished within the present gauge of the Manchester omnibus. 
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Merrorouitan ‘Turysrikes Removan.—Petitions in favour of this 
biil have been presented from fourteen public companies, and 260 
large firms in the metropolis; from 200 traders and residents at 
Hackney and Kingsland; from 250 traders, professional men, and 
residents at Camden and Keutish-towns; from Islington, Upper 
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Holloway, Ball’s-pond, Clerkenwell, City-road, Chelsea, St. Martin’s- 
in-the-fields, and from four public markets—Leadenhall, Newgate, 


Covent-garden, and the New Cattle-market. The Dbiil was read a 
second time on the 16th, is introduced by the Road Commissioners, 
with the approval of the Home-oflice, but threatened with opposi- 
tion incommittee by the wealthy parish of Islington and other places 
which benefit pecuniarily in the retention of the present gates and 
side bars. 

Tur Artantic TeLecraru.—The directors of this coinpany, in 
their annual report, state that the enduring interest which they 
continue to feel in this undertaking, and their confidence, after 
five years’ experience and examination, that it can be effectually 
carried out, have induced them to advance from their private 
resources during the past year such sums as have been necessary in 
order to keep intact the valuable privileges and concessions of the 
company, and to provide other expenses incidental to the efforts now 
satisfactorily progressing towards obtaining the subscription ofa 
new capital. ‘The latter consists of a maximum nominal amount 
of £600,000, divided into shares of £5 each. It is guaranteed 8 per 
cent. per annum by the British Government on the completion and 
during the working of the cable. The board believe that the £600,000 
cuaranteed by the Government will be in excess of the sum actually 
needed to make and lay a suitable cable. They have used and are con- 
tinuing to use their best exertions to obtain subscriptions, chieily by 
private applications to eminent banking, mercantile, and shipping 
irms in London, Liverpool, and other places. Meetings have been 
held in Liverpool, Manchester, and Sheffield, at which the chairman 
of the company explained the circumstances attendant upon the 
scientific success of the first great experiment in telegraphing across 














the Atlantic, the causes of the subsequent failure through imperfect 
manufacture and management, and the reasons which have con- 
vinced the directors that a proper and well manufactured cable can 
be readily and permanently laid, by the observance of ordinary 
watchfulness and care throughout the various stages of its con- 
struction and submersion. The efforts of the directors and their 
friends have up to this time resulted in obtaining subscriptions from 
persons of the very highest commercial standing and responsibility 
for an amount exceeding £200,000. So soon _as the subscriptions 
reach £300,000, the allotment will be made, and_a deposit of £1 per 
share will be called for, as already stated. When this is accom- 
plished the directors feel the fullest confidence that even if an 
additional amount be eventually required, to make up the cost of 
manufacturing and submerging a suitable cable, it will be readily 
provided for. The directors have thought it desirable to strengthen 
their position by inviting the assistance of other gentlemen 0 
influence as members of the board, and accordingly they have, with 
the consent of the following gentlemen, elected them members ol 
the direction, viz.:—Sir Samuel Cunard, Sir William Brown, and 
Mr. Edward Cropper. The capital account shows that £474,220 
have been expended, leaving a balance in hand of £615. 
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STEAM CULTURE MECHANICS. 
(From the Mark-lane Express.) 

Between steam and horses, as motive powers in hauling a 
plough or any other implement used in cultivating land, and the 
two mechanical systems which such powers involve, there are many 
differences that call for special investigation in the columns of the 
agricultural press at the present time. With the latter system of 
culture farmers have long been familiar; but many of the 
mechanical data, according to the popular phraseology of the good 
olden time, are not applicable to the former, such as “the line of 
draught,” and a long list of provincial technical names and expres- 
sions, which we shall not attempt to enumerate; so that ploughmen 
and practical agriculturists, unacquainted with the elementary 
principles of mechanical science, find it difficult, if not impossible, 
to reconcile the two together—steam culture with horse culture. 
Such being the case, it is not surprising that erroneous conclusions 
should, not unfrequently, be arrived at, prejudicial to the progress 
of the steam plough, and consequently to the best interests of 
modern agriculture, 

We propose, in a series of papers, to examine steam culture from 
an engineering point of view, in the hopes of removing some of the 
above obstacles to the general adoption of steam in the cultivation 
of land. In doing so, we shall address our remarks to those 
systems now practically in the field, and known as M‘Rae’s, 
Fisken’s, Fowler's, Howard's, Smith’s, &c. &c. But although steam 
culture is our principal subject, it will be necessary briefly to 
review, in the first place, the old plan of tillage under horses and 
other draught cattle, in order thoroughly to understand the dif- 
ference between it and cultivating land by steam under any of the 
above rope systems. 

“The line of draught,” as commonly represented by the traces 
and the beam, involves a popular error. What ploughmen end 
practical farmers mean by the line of draught is the peculiar 
mechanism by which force is applied to overcome the resistance of 
the implement in turning up the soil. 

It is also erroneous to conclude that a line from the shoulder of 
the horse to any point supposed to represent the centre of resistznce 
can be the line of draught ; fora team of twohorses hasfour shoulders, 
and twice this number of feet, so that several lines are involved in 
the mechanical solution of the problem. In short, we must not 
introduce into steam culture mechanics “the line of draught.” But 
of this popular error more when we come to steam itself. — 

But although a right-angled triangle—of which the perpendicular 
is understvoa to represent the height of the horse’s shoulder, the 
hypothenuse the presumed line of draught, and the base the furrow 
or distance between the resistances and the horse's feet—does not 
accurately show the mechanical data involved; it nevertheless 
illustrates certain elementary principles essentially necessary to be 
attended to: and this is all that is meant by diagrams of this kind 
in scientific works. Thus horses haul at a certain angle; and 
although this angle is far from uniform even in animals of equal 
height, yet the angle opposite the perpendicular may be taken to 
represent the angle at which a horse pulls during any given time. 
With this the ploughman is familiar; hence the reason why he 
lengthens his traces to lessen thisangle, or shortens them to increase 
it, as circumstances may require: or if he cannot lengthen and 
shorten the traces so as to obtain the desideratum sought, then he 
has recourse to the shortening or tightening of the “belly- 
band” or “ back-band,” as the case may be, to effect the solution of 
his problem. ‘There is also another mode of regulating the vertical 
angle of draught, one that is more frequently resorted to, viz., the 
lowering or raising the point to which the whippletrees are yoked, 
termed the “ bridle,” “muzzle,” “copse,” or other technical name, 
in different provinces, and in the case of wheel ploughs the lowering 
or raising of the wheels. 

Ploughmen, however, are familiar with another angle at which 
their teams pull, that gives them more labour of both body and 
mind than the one just noticed; an angle, too, that is not so easily 
represented by two straight lines from the supposed centre of 
resistance. In all ploughs, for example, there is a shift for regu- 
lating the breadth of the furrow slice, as well as one for regulating 
its depth ; and both are occasioned by what we may techyically call 
the action of angular forces. Tho angle for regulating the depth is 
that represented by the traces as noticed above, while that for regu- 
lating the breadth is measured by the distance the band horse 
walks from the furrow horse—or the distance between the 
shoulders of the two; both keeping the pace, and otherwise pulling 
fairly. 

The application of the muscular power of horses, in hauling a 
plough, is thus by no means a simple problem to solve. Prac- 
tically, farmers seldom think much about the mechanical philosophy 
of their teams as so many locomotive engines, whose beautiful 
mechanism is subject to the same laws of tear and wear as the 
plough itself ; every contraction of a muscle involving the waste of 
so much of the materials of which it is composed. With them, 
generally speaking, it is so much corn on the one side, and so much 
ploughed land on the other. It has ever been said by a plain out- 
spoken public that “any blockhead can be a farmer,” and that 
“any ploughboy who can handle a whip is practically and scien- 
tifically qualified to drive a team.” But the days of this Utopian 
philosophy are well nigh gone, never to return; for students of 
agriculture must now make themselves thoroughly acquainted with 
the principles of their profession, and the driving of a plough team 
involves an amount of mechanical data that requires more space to 
do it justice than many at first sight may imagine. Thus, the 
ground under every foot of the horses is a fulerum toa system of 
levers, each of which has its own fulcrum and muscular tackle for 
working it, subject to the nervous system that controls the whole. 
When we thus examine the forces that actuate the traces alter- 
uitely from shoulder to shoulder, and observe how the two lesser 
Whippletrees balance each upon its own fulerum, equalising this 
alternative progressive action of the shoulders, and when we farther 
observe that the “yoke” or large whippletree balances the unequal 
dranght from the two small ones before the force is applied to the 
bridle or copse of the implement, we can readily solve the familiar 
old problem, that “ @ good-goiag team makes an easy-going plough” — 
a problem which, we may observe in passing, will be found equally 
applicable in the case of steam. . 

Again, when the horses do vot walk equally fast, so that the one 
falls behind the other, it affects the angle that regulates the breadth 
of the furrow-slice. For the most part the two horses are coupled 
together by a strap or chain, so as to keep them at the proper dis- 
tance they should walk from each other. Such being the case, if we 
then suppose the “furrow horse” preserves his proper position in 
the furrow, and that the “Jand horse” falls a step or two behind, 
the result will be a decrease of the angle that regulates the breadth 
of the furrow slice, and consequently a narrower sod will be turned 
over, while the open furrow will thus be left crooked, and the 
ploughed land low and badly laid. To obviate these mishaps the 
ploughman applies an adverse force by pressing the handles to the 
right, thereby placing the turnover in a position to act upon the 
nowly loosened soil as a fulcrum, thus relieving the “ sladebroad ” 
from the action of the unloosened land, so that the point of the share, 
or the edge, is forced forward more to the left in its progression 
than would otherwise be the case. Hence the reason why a good 
ploughman keeps a close watchful eye upon his team, so as to pre- 
serve the equilibrium of the whippletrees, and hence, also, the reason 
why the man who never attains to the mastery of driving his horses 
invariably makes bad work. 

In “laying-off” or “lining-off” land into ridges, it is of the 
greatest importance that the horses keep pace with each other, as 
otherwise it is impossible to make straight openings. Thus, when 
the one horse goes faster than the other, the two walk in a circle. 
A bad ploughman, who has never learnt thus far the philosophy of 
his art, may “hi” and “gee” until the stars appear in the firma- 
ment over his head, but so long as his team advance thus, either to 
the right or left, according as his land horse or furrow horse walks 
the fastest, he can never do more than leave behind crooked and 

'y-done work. 
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To “keep the pace,” or to walk with equal step, is also of the 
greatest importance in effecting a good going plough. Thus, when 
one horse walks with a shorter i than the other, it always, less 
or more, destroys the uniformity of the draught. Irregularity of 
this kind is just as much against the horses themselves as it is 
against the ploughman and the quality of the work done; so that in 
matching and training a plough team the greatest attention should 
be paid to secure quality and regularity of step. 

When the horses walk in the furrow, according to the old English 
plan, the plough is not in a line directly behind them, but the 
breadth of the furrow slice to the land side, so that the line of trac- 
tion or draught forms an angle with the line of direction of the 
implement. Sometimes, again, in ploughing boggy or soft mossy 
land, having a tough matted sward, all the horses walk on the un- 
ploughed land, the bottom of the furrow being too soft to carry their 
feet. In the former case the draught-pin of the copse is shifted 
more towards the furrow side of the beam, and in the latter towards 
the land side, than when the horses walk the one in the furrow and 


the other on the land, the line of direction of the plough being thus | 


between them. 

And, lastly, under this head, there is a medium speed or velocity 
at which ploughs work best, and beyond which they make bad 
work. Some ploughs permit of the horses or oxen walking faster 
than do others, but when the team starts off at a gallop the furrow 
slice is broken and thrown out of position. Enoinx 





SOLID-DRAWN IRON 
THE many purposes to which cheap and reliable iron and steel 
tubes cou!d be applied are so well known that it is quite unneces- 
sary to refer to them—boiler-tubes, hollow axles, hydraulic pipes, 
hollow taps, surface condensers, piston-rods, steel collars, and gas 
piping, being but a few of the articles for which they could be substi- 
tuted for those now employed. Such being the case, it is concluded 
that an invention that admits of tubes o t any length an 








almost 
diameter being drawn from the cold metal, and of a quality capable 
of being used even for gun barrels, could not fail to prove remunera- 
tive to those developing it; a company has, therefore been incor- 
porated under the Companies Act, 1862, with limited liability—the 
Solid-Drawn Iron and Steel Tube Company—with a capital of 
50,000, in shares of £5 each, for purchasing and developing cer- 
1 patents for the manufacture of iron and steel tubes without 
join or weld, in a rapid and most economical manner, and of any 
shape, size, and length within tie ordinary limits of mecha ] 
orce. 

The advantages claimed for the invention are really marvellous. 
The tubes being drawn cold, and without any action of fire, an 
enormous saving results in the metal; thus, by this process, two 
Eafield rifle barrels of the standard size, weight, and strength can 
be drawn from the piece of metal now consumed in the manufacture 
of one barrel, while the process is so inexpensive that an Enfield 
rifle barrel of the present kind can be produced for less than one- 
half the present cost, and a steel barrel of like length and dimen- 
sions for the present price of iron ones. The proofs to which the 
new cold-drawn steel gun barrels and tubes have been submitted 
establish, beyond doubt, the fact that the metal employed is of ex- 
cellent quality, and that the mode of manufacture is thoroughly 
applicable to all the purposes to which it has been applied. The 
privileges to be purchased by the company include not only the 
processes for manufacturing the tubes, but the monopoly of the 
peculiar steel from which those tubes can be made, and which is 
superior to any at present known to commerce. It is intended, in 
the first instance, to erect a small factory to prove the invention, 
and to grant licenses to manufacturers upon terms that will aid 
rather than conflict with existing interests. 

The terms upon which the patentees agree to transfer to the com- 
pany all their patents for the United Kingdom is £10,000 cash, and 
£20,000 and a royalty upon the dividends paid by the company 
during the continuance of the patents; but, as a proof of their confi- 
dence in the eventual success of the patent they agree to forego all 
payment until after the satisfactory trial! of the machinery in London, 
and to take neither dividend nor royalty until 10 per cent. has “been 
paid on the first issue of £75,000 of capital. The severity of the proofs 
to which the gun-barrels have been put leave no doubt whatever as to 
the reliance which can be placed upon the invention—at Paris results 
vere obtained which secured the unequivocal approbation of the mili- 
tary engineers and gunsmiths who assisted at the expe:iments; at 
Birmingham the barrels stood more than double the ordinary proof 
charge without being affected ; and at the London Proof House the 
tests were equally satisfactory. The direction of the company com- 
prises the names of gentlemen well known in connection with com- 
mercial affairs; and, as no payment beyond the deposit of 10s. per 
share is to be made until the value of the invention is proved, con- 
siderable inducements are offered to capitalists. —Aining Journal. 
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Wortny or a Srernenson.—The “ Green” at West Cowes was 
given to the inhabitants by Mr. Stephenson, on Tuesday, in com- 
pliance with the following letter :— Mr. James Moore,—Dear Sir,— 
I herewith enclose you a cheque for £500: £500 being for the pur- 
chase of the *‘ Green,’ which 1 desire to present to the town of West 
Cowes, on the arrival of the Prince of Wales and his bride, as a 
lasting memorial of an event which I trust will be for his welfare, 
as well as for our own. £150 I desire to be invested by the au- 
thorities of the town, the interest to be expended for the painting 
and keeping in repair the seats on the ‘ Green,’ given to the town 
by me some years since. With the view of enabling the destitute 
poor men, women, and children to have some pleasurable recol- 
lection of the above event, I desire that the balance, viz., £50, be ex- 
pended in providing them with a plain substantial dinner, and such 
beverage as you may deem best. The carrying out of my wishes I 
leave entirely in your hands, as I feel sure you will give your time 
and trouble in any matter connected with the town, or for the benetit 
of the poor around you.—I am, my dear Sir, yours truly, Geonce 
Rovext Sternenson.”—This is not the only instance of the kindly 
feeling which Mr. Stephenson has displayed in the welfare of 
Cowes 

Green Oysters.—We described a few days ago two methods 
employed by M. Cuzent for discovering copper in the oysters which 
come from Marennes, and which are remarkable for their green hue. 
The Moniteur now publishes a letter from the mayor of that town, 
which is intended to counteract the unfavourable impression caused 
by M. Cuzent’s revelations regarding the unwholesomeness of these 
oysters. He states in hisletter thatthe trade in green Marennes oysters 
has increased to sucha degree during the last fifteen years, that 
the white oyster beds of the neighbourhood had become insuflicient 
to ‘stock those peculiar beds where the creature acquires a green 
colour together with that delicious taste which causes the Marennes 
oyster to be so eagerly sought after. In order, therefore, to 
meet the demand white oysters have had to be imported from 
Spain, Bretagne, Ireland, and England. The Marennes oyster 
is, in fact, in its ordinary state, as white as any other, and only 
receives its green colour and peculiar taste when transported to 
certain beds covered with a small submarine kind of moss and 
formed of the slime deposited by the sea from the small gulf called 
the Riviere de Seudre. Now,a considerable quantity of oysters are 
imported from Falmouth by the inhabitants of Marennes, and these 
oysters really contain a certain quantity of copper, which gives 
them an acrid taste. On their arrival they are deposited in certain 
beds apart from the others, and kept there for six months, after 
which period experience has shown that they lose their copper salt, 
and consequently their bad taste. Now as to M. Cuzent’s experi- 
ments, and the results obtained by him, the mayor explains that a 
Marennes fisherman, whose trade is not very extensive, got over 
from Falmouth a few thousand oysters, which out of thirst for gain 
he sent off to Rochefort before they had sojourned more than three 
weeks in the beds set aside for their purification. These oysters 





having caused alarming symptoms, copper was found in them by 
M. Cuzent, but they were not real Marennes but Falmouth oysters, 
the former still retaining the excellent qualities for which they are 
known.—Galignani’s Messenger. 








FOULING OF TRON SHIPS’ BOTTOMS. * 


We have often discussed this question, and must return to it. 
Like the member for Rochdale, we have no confidence in the 
Admiralty, which never moves out of the orbit of routine, or 
abandons its traditions except by compulsion. It never swerves 
from its accustomed obstructiveness until it has undergone an in- 
credible amount of badgering. On that principle we will again say 
a few words on the subject referred to. 

The Secretary to the Admiralty has frequently brought the evil 
complained of under the notice of Parliament, but always, as it 
appeared to us, in a treacherous spirit, which, while it lamented in 
words the obstacle which the fouling of iron ships’ bottoms opposed 
to the construction of a fleet of iron cruisers, seemed to exult in the 
chance which raised the obstruction, and turned a deaf ear to every 
rational suggestion for its removal. 

Compositions without end have for years been tried and proposed 
and again tried, but never with anything like success, or indeed 
with any uniformity in the results. Now compositions are being 
tried, and the noble secretary somewhat facetiously informed the 
louse that ships’ bottoms were being enamelled, 

We consider the success of any kind of preparation, in the form 
of a paint orunguent, problematical. Lts effect can only be temporary. 
All experience has proved that to be the case. The most successful 
have to be renewed in a few months, and their action depends on the 
waters in which the ship lies, and the length of time she is in har- 
bour. In many cases the preparation has corroded the iron plates. 
Whatever may be its nature, the mechanical or chemical effect of 
any substance, simple or compound, applied to the surface of the 
plate with the brush, can only be of limited duration. The process 
of enamelling, by which we understand fixing a metallic or mineral 
material, by the application of fire and in a state of fusion, on the 
ffers the hope of a successful result, and wo 
carrying out that idea is taking a 








surface of iron plates, 
think scientific experiment in 





3 





directi ch may lead to useful discovery. 
But r well-known methods of protecting iron ships from 
uli and have again and azain been proposed to the 
Several of these have been examined and reported 





issue has invariably been the consecrated formula, 
are not prepared to make a trial of the plan 

proposed.” 
Two or three plans of covering iron ships’ bottoms with wood, 
and coppering them in the way employed for wooden ships, have 
been submitted to the Board. nongst these, Mr. Grantham, a 





gentleman of scientific attainments, and thoroughly practical in his 
ideas, has repeatedly urged the expediency of giving his system a 
trial. It has been described and recommended in the Mechanics’ 
Magazine. Models of it were exhibited in the International Exhibi- 
tion, and no doubt were observed by many of our readers. Those 








models showed the practicability of the invention. Last session 
there seemed to be a chance of that or some other plan being put to 
the test.’ With much emphasis and the usual parade of the anxiety 


of Government to do justice to ingenious inventions, Lord Clarence 
Paget informed Parliament that a committee of scientific and 
practical men, of whom the member for Birkenhead was stated to 
be one, was appointed to examine and report upon plans for pro- 
tecting iron ships from fouling. To give greater weight to this 











neement he mentioned t the only objection to the con- 
n of the smaller classes fv sels employed as cruisers ln 
distant stations, wa ; difliculty in question. Hence the im- 










remedy 





portance, he said, of f y: - 

Nevertheless, the project dropped still-born. It never to this day 
has been ascertained whether such a committee was appointed or 
if it was, whether it sat or examined any plan or ever 








not, o 
reported, . , : 

This apathy, this great indifference, to great national interests is 
disgraceful. “lhe experiment to test the efliciency of any one of the 
plans proposed might be made for a few hundred pounds. Tho 
wood for the sheathing and the copper exist in the Government 
dockyards, the labour would be a smal! expense; and yet the 
Admiralty resolutely turns its face away from the very notion of so 
simple and easy a course. ‘ ; 

We will not, however, be deterred from agitating this question, 
which, we hope, will be taken up earnestly in Parliament, To be 
consistent, those members who advocate an iron navy should in- 
sist on Government devoting a sufficient sum to experiments on 
coppering iron ships. ‘This appears to us the most rational mode of 
overcoming a difficulty, the existence of which is made a pretext 
for continuing the construction of wooden vessels. 

Besides Mr. Grantham’s system there are others for effecting the 
desired object. Amongst them is one of merit, the invention of 
Mr. Charles W. Lancaster, on the principle of a coating of bitumen, 
insulating the copper from the iron. It offers some difliculties of 
execution, but these might be overcome by experience. The plan 
deserves a trial. ; 

Ve have also had communicated to us a plan for aflixing wood 
doubling to iron ships analogous to Mr. Grantham’'s, but which pos- 
sesses the merit of being applicable to existing vessels, and could 
therefore be tried at a small expense. Fy means of dovetailed iron 
bars rivetted outside the ship's skin, and fitting into corresponding 
dovetailed slots in planks of wood, the latter are securely fast ned to 
the bottom, and are ready to receive the copper sheathing. The 
main objection to any plan of this kind is the danger of a solution 
of copper, formed by the action of sea-water, saturating the wood and 
exercising its corrosive action on the ivon plates. We think, how- 
ever, that effect might be obviated by interposing an impervious 
material between the wood doubling and the iron skin; and we 
would suggest for that purpose a coating of Portland or other 
marine cement. Our reason for doing so is, that, about a year 
ago, when the Ripon was dismantled and the state of her hull 
examined, the brickwork at the bottom of her hold, which 
served as a foundation to the boilers, being removed, the plates 
underneath it wero found in an extraordinary state of pre- 
servation. The iron appeared as sound and strong as when it was 
rivetted to the ship ten or twelve years before, the marks of the 
roller being visible upon the plates. An investigation into the 
cause of this remarkable fact, which was reported to the Admiralty, 
left no doubt that the cement in which the bricks were bedded was 
the preservative agent. There is no reason why a coating of 
cement should not be compressed between the planks of wood form- 
ing the doubling and the iron skin, The experiment Is worth 
trying, and the more so because a stout di ubling of three or four 
inch planks would greatly strengthen the iron bottom, and protect 
it from injury in the event of the vessel striking, This plan would 
remove the objection said to exist to navigating iron bottoms in 
shallow waters. ‘The additional displacement resulting from the 
doubling would more than compensate the weight of the material 
employed in this system of coppering. The carrying capacity of 
the vessel would be rather increased than diminished. In recom- 
mending the House of Commons to urge upon Ministers experi- 
mental trials for the attainment of an object important to the public 
service, we offer these practical suggestions, in the hope they will 
have the effect of provoking discussion and inquiry.—Jlechanics 
Magazine. 
































Tur Roya Socrety.—The list of candidates for election into the 
Royal Society for the present session is closed. The number of 
names “ up” is forty-five. 

Rauways is Sourm America.—(From our Correspondent.)— 
The Peruvian Government has sanctioned a contract with reference 
to a line across the Andes, concluded with Messrs. Homberg and 
Company, of London, and Messrs. Bonard and Conipany, of Paris. 
An interest of 7 percent. per annum is guaranteed by the Peruvian 
Government upon the capital employed. The works of a line in 
progress from Santiago to Valparaiso in the Republic of Chili are 
being pushed forward with great activity, and the rails have been 
laid for more than half the distance between Santiag» and Quillota, 
from which point’a line to Valparaiso has been for some time 
opened for traffic. 
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Tne objects of this invention, by William Sellers, of Philadelphia, 
U.S., are, tirst, to simplify the construction of planing machines for 
metal. Second, to provide a more thorough system of bracing for 
the bed between the uprights. i 
uniform motion to the table upon which is placed the metal to be 
planed. Fourth, to place the pulley shaft so that its axis may be 
parallel with the line of motion of the table, thus enabling these 
machines to be placed parallel to lathes, and permitting a better 
arrangement of workshops. Fifth, to imparta feed motion to the 
cutting tool, by positive gearing and not by friction, thereby rendering 
its movement more certain. Sixth, to operate the feed gearing from 





worm G is kept constautly running. The end of shaft Fin the 


| bearing & receives a portion of the thrust from the motion of the 
| table, under the cut against a step H, whilst a portion of the lesser 


Third, to impart a smooth and | 


thrust during the return motion of the table is received against the 
hardened collars d' and d*, at the other end of G, d' being fastened 
against the end of bearing ¢ and d? attached to the shaft F ; the re- 


| mainder and smaller portion of this thrust is received against the 


the driving gear of the machine and giving the cutting tool its feed | 


either before it commences its cut or after it has finished the same, 
which cannot be done when the feed is operated from the table. 
Seventh, to operate the belt shifter in such a manner that the belt 


shall only be moved its own width, thereby diminishing the wear | 


upon it, and decreasing the width of the driving pulleys. 


The invention consists in furnishing the table of the machine with | 
a rack of an ordinary construction, and in operating this rack by a | 


worm or screw, which enables the driving shaft to cross the bed 
diagonally, passing out in a position near enough to the upright, 
which carries the slide rest and cutting tool, to enable the driving 
belts to be within reach of the operator. 

And italso consists in a peculiar mode of transmitting and arresting 
motion by means of a ratchet which must be the driver, and a double 
pawl attached to the object to be driven, so that, while retained in 
gear with the ratchet, motion will be imparted to the object to be 
driven, until by the interposition of a suitable stop the continuous 
motion of the ratchet will lift the pawl out of gear. 

And it further consists in providing this pawl with a suitable 
projection, having upon it a friction pad which shall always be in 
contact with the driver, so that when the motion of the driver is 
reversed the friction pad will reverse the position of the pawl, and 
cause it to present its other end to the ratchet, which is thus enabled 
to move it in the opposite direction, until the paw! is agzin lifted 
out of gear by the interposition of a suitable stop as before. 

And it also consists in controlling the position of the two belts 
which impart motion to the machine in opposite directions by means 
of the segment of an internal and external wheel working about a 
common centre, and having one tooth on each gearing into a 
corresponding tooth on each belt shifter in such a manner that a full 
movement of the segment in either direction will operate the belt 


shifters, but not at the same time, one being arranged to complete its | 
| (Figs. 7 and 8) in the stand M, and is upon its outer face provided 


movement before the other commences. 

Fig. 1 represents a side elevation of a planing machine constructed 
according to the invention ; Fig. 2 is an end view, partly drawn in 
section; Fig. 3 isa plan of the machine with the table removed to 
show more clearly the parts below the same; Fig. 4 is a detached 
plan of a portion of the table; Fig. 5 is a section of the same through 
the line }, 2, Fig. 4; Figs. 6, 7, 8,9, and 10, are detached views of 
the feed motion on an enlarged scale. 

A is the bed of the machine to opposite projections of which are 
bolted the uprights B and B', carrying the slide C. The top of the 
bed A is provided with Y-shaped grooves extending its entire length 
in which slides the table D, it being provided with downward 
projecting ribs a, a, of corresponding bevel to the V-grooves. To 
the under side of the table and central between the slides a, a, and 
extending its entire length, is attached the rack E. Motion is com- 
municated to the table by means of a worm upon a shaft F, crossing 
the bed diagonally (in the manner best seen at Fig. 3), which worm 
G gears with the rack E. The driving shaft F revolves in bearings 








band c, which are cast in the bed and connected by a trough d, | 


serving as a receptacle for the lubricating material in which the 


sides of the bearings 6 and c. ‘The shaft F is, at the end opposite to 
the step H, supported in a third bearing attached to a stand I, and 





outside of this bearing it is fitted with a bevel wheel J which is driven | 
from a pinion K on the pulley shaft L, the latter having the usual | 


fast pulley /, and loose pulleys e ande!, trausmitting alternately, by 
means of an open and crossed belt from the counter shaft above, the 
power for the reciprocating movement of the table. 
to Fig. 4 it will be seen that the position of the teeth in the rack of 
the table slightly varies from aright angle to the line of motion; 
this is done to counterbalance the side pressure which would 
otherwise be produced upon the table by the action of the screw 
under cut. 

The advantages of the improvements as regards facilities for 
bracing the bed in the parts under strain from the cut will be 
obvious on reference to Fig. 3. Here it will be seen that the sides 
of the bed directly between the posts and the uprights B and B! are 
firmly braced by a box-shaped connection consisting of the vertical 
ribs 2, 4, and top and bottom plates 7 and j. To give the utmost 
capacity to the machine, it is very desirable to bring the driving 
belis each of the uprights and within reach of the operator for 
convenience, and to accomplish this in the ordinary rack planer the 
space between the uprights is usually occupied by the gearing, and 
admits of a very narrow brace, and in the screw planer this brace 
must be much diminished in height to give room for the screw, so 
that the strengthening of the most vital part of the machine is 
rendered very difficult. In addition to the above braces the bearings 
band c of the shaft F, united by meaus of the trough d, connect the 
two sides of the bed in such a manner as effectually to strengthen it, 
and enable it to resist the end thrust of the shaft F. 

The improved mode of transmitting and arresting motion by 
means of a ratchet and pawl is applied as a feed motion for the 
cutting tool, the parts constituting this improved feed gearing being 
carried upon a stand M, which is bolted to the front of the upright 
L'. The pulley shaft L has one of its bearings g in this stand, 
outside of which bearing it is provided witha pinion, This pinion 
gears into a spur wheel N, which has a long sleeve journal N! 


with an internal ratchet wheel O. To the end of a shaft P, passing 
through the sleeve N', is attached in front of the ratchet wheel O a 
circular plate Q ; this plate carries the double pawl R, which has its 
point of support on a pin & (Fig. 8) projecting from a block /, the 
latter being fitted to a corresponding recess in the plate Q, to which 
it is further secured by the rivets m, m. The friction pad nis 
attached to a flat arin o of the pawl R, and consists of a piece of 
leather rivetted or otherwise secured to the arm o on the side next 
to the face of the ratchet wheel O, with which it is held in contact 
by the pressure of a spiral spring p confined in a recess in the block /. 
At the end next to the spur wheel N the stand M is formed into a 
semicircular shield or cover 8S (Fig. 6), protecting the wheel N and 
pinion H, and acting as a safeguard to the workman. A flange q 


projects on the front side of this cover, and embracing the circular 
picce Q serves at rand r' as a double stop for arresting the motion 
of the plate Q and its shaft P in either direction, as hereafter 
described. 

The motion given to the spur wheel N by the pinion / alternately 
in opposite directions is transmitted to and arrested in the shaft P, 


Upon reference | 
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t'e operation of the device to this end being as follows :—On refer- 
ence to Fig. 6 it will be seen that the pawl R is represented as 
resting with its arm O against the stop 7, and in such a position in 
regard to the internal ratchet wheel as to be out of gear with the 
teeth of the latter. Assuming now the ratchet wheel to be rotated 
in the direction of the arrow, Fig. 6, it will be evident that the 
friction produced by this motion upon the pad 2 of the pawl li will 
change the position of the latter by drawing it around on its fulerum 
in the direction indicated by a second arrow, Fig. 6, thus throwing 
the pawl into gear with the first approaching tooth of the ratchet 
wheel, and thereby transmitting the motion of the latter to the shaft 
P and plate Q, to which the pawl is attached. 

In this manner the shaft P continues to be driven, until the pawl N 
approaching the stop 7! in the manner shown in dotted lines, Fig. 6, 
is again shifted to its former position, and thrown out of gear by 
coming in contact with the said stop r!, and immediately after the 
motion of shaft Pis positively arrested by the block / coming in 
contact with the stop r', the ratchet wheel o being free to continue 
irs rotary motion. As soon, however, as the motion of the spur 
wheel N is reversed, the friction of o upon the pad” throws the 
pawl It into gear, and the shaft P is moved in the opposite direction 
until arrested by the stop 7, in the manner before described. The 
alternate movements of the shaft P in opposite directions are, by 
means of a crank wheel T' which it carries, transmitted to a vertical 
rod ¢, which through a vibrating arm s, pawl u, and ratchet wheel v, 
gives the requisite movements to a screw w in the slide C for 
feeding the cutting tool. 

The improved device for controlling the position of the two 
belts which impart motion to the machine in opposite directions 
will be more fully understood by referring to Fig. 3, in which 
U, U are the belt shifters, supported by and movable around their 
respective centre studs z, z. Visa tooth of an external, and W of 
an internal wheel, both being upon one piece Z, supported by and 
movable around the stud Y, the tooth V gearing with a corres- 
ponding space upon one belt shifter, and the tooth W with the other. 
As represented in the illustration, the segments upon Z are central 
between the extremities of their movement, and both shifters 
bearing upon their respective loose pulleys. Supposing now Z with 
its segments to be passing this position while moving in the direction 
of the arrow, Fig. 3, it wiil be seen that the tooth W having just 
completed the movement of its shifters in passing out of gear with 
the same at the instant that the tooth V goes into gear with its 
shifter, moving it until this tooth goes out of gear, when no further 
motion of the shifters can take place until the motion of the segments 
is reversed. 1f now the segments be moved in the opposite direction 
the tooth V having passed out of gear with its shifter last, will be 
in a position (the motion being reversed) to go into gear first, and 
consequently the shifter which completed its movement last, will 
now complete its movement first, and the tooth V will pass out of 
gear with it as the tooth W goes into gear with its shifter. The 
advantages of this arrangement are, that the position of engaging 
teeth on the segment wheel and shifters determines the difference in 
time between the movements of the two shifters ; these may be varied 
so as to allow the belt moving off the driving pulley to be entirely 
clear before the other goes on. It is evident also that when the 
segment teeth V and W have passed out of gear, the belt shifters U, 
U, are locked, so that no movement can take place until the segment 
wheel is moved, thus making the position of the shifters perfectly 





| secure, 


The use of an internal and external wheel causes the driving and 
driven surfaces, when in action, to move away from each other, 


| making the movement perfectly easy and without strain, which 
‘ would not be the case if both segments were of tie same character. 
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TO CORRESPONDENTS. 

Norice.—A SprciaAL EpITIon of THE ENGINEER is 
published for FoREIGN CrrcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 


*,* Covers for binding the volume can be had Jrom the publisher 
price 2s. 6d. each. 
R. H. C.—Jn type, and will appear next week. 
C. M. D.— We are not aware tiat the quartz-crushing inachines in question are 
made in Bagiand. : 
AN OLD SUBSCRIBER.— Tiere is no registry of trade marks, but any distinctive 
mark is protected under the Act. 

C.R. R.—Mr. Whitworth's quick-return crank was illustrated in Tuk Exei- 
NEER of June 6, 1856, now out of print. 

W. R. G.— Many thanks. Chemistry his done but little, thus far, to prevent 
the fouling of the bottoms of iron ships. 

G. T. B. (Lechlade).—App/y to the sole English makers of Giffurd's Injector, 
Messrs. Sharp, Stewurt,and Co., of Manchester. 

EaRskEst INQUIKER.—A 3-in. pipe, 12 wiles long and Falling 400/t. in that 
distance, will, if straight, dischurye 2,175 gallons of water per hour, 

W. L.—We regret that we ave wnable to favour you with a recipe for red 
carmine ink which will not wask up. We should, however, yrind our 
carmine in gum water. 


Sruinx.—ZJf the agents of the Paris Exhibition will not inform you when it is , 


to open, we, certainly, cunnot. They have, however, stated to vs that ut 
would open in September next at the latest. 

E. L. (Manchester).— We curefu lly «camined your patent of 1849, on rere iving 
your first letter. and found nothing in it geving you a claim to the applica- 
tion of two screws, with independent engines to each, ia the suture ship. 

Grapnuite.—Henry Benvett, of Wombridge Ironworks, applie! Jor a patent 
last Septenber (No. 2,527, 1862/, sor improvements wa rolling wire roils, 
The speciyicaution is not yet printed, but it will appear in two or three 

weeks. 

C. W.C.— We cannot inform you how to ubtain an appointment on @ couti- 
nental railway. There isa strong prejudice abroad agaiust Englishmen. 
Nearly every engineer iu ectensive practice im Loudoun has railway works un 
hand. 

G. B. C.—2he pressure in tons required to punch iron plates may be obtained 
by multiplying the diameter of the hole, in inches, by the thickness of the 
plate, alsv in inches, and the product by 8¥. It requires a pressure of 
80 tons to punch a l-in, hole in a l-in. plate. 


R. L. (Norbiton).— We cannot say what amount of power your “ 5-horse | 


engine” exerts, Most ** 5-horse engines” work up to 10 actual horse- 
power. 
would be a very moderate consumption. 

A ReapEr.—** Larkin’s Brass and Troufounder’s Guide,” a small American work 
imported by Trubuer and Co. (price 48. bd./, is the only work of the kind 
we know of. The earlier volumes of the” Practical Mechanics’ and Engi- 
neers’ Magazine” (Glasyow) contained a series of excellent articles on the 
subject. 

C. R.8. (Portslade).— There are a great number of patents for centrifugal 
machines for purifying sugar. Those imade by Messrs. Manlove, Alliott, 
aud Co., of Nottingham, ave the only ones, we believe, yet adapted by the 
London sugar bakirs. Messrs. Fairrie Brothers, Church lane, Whatechapel, 
ond Messrs. Bryant and Hodye, Fiel/gute-street, Whitechapel, have then 
at work. 

Cuain.— The digerential pulley is described in minute detail iv Dr. Car- 
penter’s ** Mechanical Philosophy,” published twenty years ayo, aul where 
it is stated that it was wade, antecedently to that time, by a Mr. Moore, of 
Bristol. The principle of the differential pulley was embraced also in the 
patent granted Dee, 20th, 1232, to Joseph Saxton (No. 6,351, old law) Mr. 
Westou's patent, whict could not now surcice a law suit, is dated April 
25th, 1859 (No. 1,033, 1859/. 

J.8.—No; the name of the communicator of an invention is now required to 
be given in for publication iu the Commissioners of Patents’ Journal, An 
employer might oppose uw pending appleation for patent but not successfully, 
except by showing that he had a prov claim to the invention, The juct of 
his being an employer nerely would give him no right whatever to an imecen- 


tion patented by one of his workmen, vuless ut could be shown that the 


workinan was seeking to Uppropriute sonething already in use by his 
emplouer. 


D. G, (Bradford),.—/i would occupy much space to give here the qualifications | 


requisite for the ladian Bugineer Department, We gace the uformetion ia 
THE Exaineen of Murch 11,1859, and, no doubt, you can also obtain ut From 


the Under Secretary for India, by addressing him at the Ladvan Ufice, | 


Victoria-street, Westminster. Do not suil to read a letter which appeared 
in our columns on the 3th of last month, showing what w th: real position 
of young engineers in India, and, yy your sriend thinks of compcting, 
vecunmend him to stay ut home. 

AN INQUIREK. — Coal gas is a compound of several hy ro-cas bons, cach combining 
withair in dejinite explosive mictures, but for ordinary lighting yus you way 


consider thut nine times its ora colume of atimospheree air will produce the | 


most explosive mixture. du gas engines like Lenoir’s, and Dr. Drake's, the 
latter worked eight years ayo in New York, the initial explosive Jorce is 
reckoned as from 150 lb. to 01d. per square inch, so that the volume of 
expansion down to atmospheric pressure would appear to be srom 1 to 15 
tines that of the explosive mixivre itself. There «& no “ work” on rotary 
engines, although Bourne's treatise gives a ser particulars of a number 
which have been propose’. The best rotary engine now im use is, perhaps, 
Mr. Beale’s, of Greenwich. 

A Carerun, Reaper.—Mr. Bovrne’s rule, although not the same as that 
usually followed, is simpler, aud is correct except in his allowance of 14 lo. 
culy per square inch Jor the friction of steam engines. bls. per syuare 
inch is dowbtless enough to work a well made eagime when running light, 
but on the addition of load wot less than 10 per ceut. of the additional 
pressure goes in Jriction, so thet with B01b, you would have 5) — 14 = 484 Wb. 
and 485 — x eo = 435 Ub. nearly, as effective pressure. 
your exgine really works 50 Ih, steam throughout the whole stroke it © 
exerting nearly 400 actual horse-power, although vuted as af 8)-hors® 
shows the uselessness, for practical purposes, of the standard of nomina 
horse- power. 

WOOD'S SELF-ACTING CROSSINGS. 
(To the Editor of The Engineer.) 
Str,—In last week’s ENGINEER is a drawing and description of aself-acting 
railway crossing invented by Joseph Wood, of Jersey City, US 
In 1851 I designed and constructed a model, upon a 1-in, scale, precisely 
the same as this invention, aud from which design two crossings were made 
and putin on the Great Northern Railway. Oneat Holme station, near 
Peterboro’, was a crossing on the main line, and had one wing rail always 
open to the main line. This crossing was in use upwards of eighteen months 
without repairs ; the other was put in at Kings’ Cross, and had both wing 
rails movable, so that the point of the crossing was protected in shunting 
trains. FREDERICK MorTON, Engineer. 
Glossop. 
THE FARNLEY IRON. 
(To the Editor of The Engineer.) 
$1r,—In an article of your last impression on Mr. Kirkaldy’s experiments 

there occurs the statement that a piece of Farnley plate broke under a 

pressure of 40,541 lb. As this, standing alone, is likely to produce an un- 

favourable impression of the quality of the Farnley iron among consumers, 

I trust you will kindly allow the following extract from Table I. (summary 

of results) to appear in your columns :— 

Mean breaking 

weight, 
56,735 
56,292 
51,257 


Name of works. 


GD os ke as oe oe oe OH oe 
DO es os 6s 26 20 se on 4s 
Lowmoor so 68 se oe ce 00 86 
Farnley 51,113 
a OWE oo ce se os ce co se co co  @RS83 
I will only add that in the experiments made by the French Imperial 
authorities at Rochefort Dockyard, in 1856, Farnley iron likewise stood a 
more severe test than either Lowmoor or Bowling, and was in consequence 
used in that establish to the e ion of the other two. 
ReoinaLD H. Paynter, 
Agent to the Farnley Iron Company. 





8, Cannon-street, March 17th, 1863. 

[Our article was, in part, intended to show the large range of strength on 
either site of the mean strength of even the best irons, anh with this view we took 
care to mention that one specimen of Farnley plate bore 62,544 lb., and 
this, we may now say, was considerably more than the breaking weight 
Of any other iron plate recorded by Mr. Kirkaldy.—Eb. E.} . 


DOUBLE SCREW STEAMSHIPS. 
e 7 (Yo the Editor of the Engineer.) 

Sir,—Your publication of the 6:h inst. contains a leader on the advan- 
tages and merits of the double-screw system of Pp Isi or hi 
and awards the merit of that invention to Mr. Richard Roberts. itis 

You state that, having investigated a number of claims for the credit of 
this important novelty, you failed to discover any grounds in their favour, 
<= award the credit to Mr. R. Roberts. ; 

‘rusting to your sense of justice for the insertion of this letter. 
my claim to prior and origiuial invention of the method of baaatoe 





If yours does also, one ton of coal screenings per week of 63 hours | 


The fact that, yf 


pulsion and of being the first to point out its merits, and precisely as 
described in your leader. 

In support of that claim I beg to state that on the 15th of January, 1849. 
I submitted to the Admiralty plans of this method proposed, and shown 
applied to correct sections of H. M. steam frigate Vulcan, 700 H.P., and 
; aeccompan ied by a statement of its advantages. 

I stiil possess an elaborate and perfect copy of the plans I submitted to 
the Admiralty at that time, of which I shall be glad to furnish on approval 
a tracing for insertion. The information I supplied to the Admiralty em- 

| braced all that is known on the subject, even at the preseut time, and the 

explanations are for the most part written on the drawings, which show two 

engines to each propeller shaft. J. 8S. Crosuanp, C.E, 
Ashton-under-Lyne, March 14th, 1863. 

(ifr. Crosland’s plan, although presented to the Admiralty, was not pub- 
lished, and in no way agects Mr, Roberts's claim as « pat-ntee.—Eb. E.| 








MEETINGS NEXT WEEK. 

INsTITUTION OF CiVIL ENGINEERS.—Tuesday, March 24th, at 8 p.m., Ist. 
“Description of the Ludyate and of the Buckhorn Weston Railway Tunuels,” 
by Mr. J. G. Fraser, M. Inst. C.E. 2ud. “The Public Works in the Pro- 
vince of Pernambuco, Brazil,’ by Mr. W. M. Peniston, M. Inst. C.E. 

Socigty or ARtTs.—Wednesday, 8 p.m., “On the Present Sources of the 
Supply of Quinine, with special Reference to the Iniroduction of the Uhin- 
chona Plant into India and other Countries,” by Clements R, Markham. 
On this evening Thos. King Chambers, Esq., M.D. will preside. 


Tue ENGINEER can be had, by order, from any newsugent wa town or country 
and at the varius railway stations; or it can, if preferred, be supplied 
direct from the office on the following tetas (paid in adeunce/:— 

Half-yearly (including double number), 15s. 9d. 
Yeurly (including tivo double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annwinr 
will be made, 
Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock oa Thursday evening in each week, The charge sor Jour lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space they sill. Ail 
single advertisements Jron the country must be accompanied by stamps in 
payinrent. 

Letters relating lo the advertisementsand publishing department of this paper 
ave to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of Tuk ENGINEER, 163, 
Strand, London, W.C. 
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IRON t, WOODEN SHIPs. 

THE questioa of iron v. wooden ships was discussed the 
other evening, and at great length, in the House of 
Commons. So practical a parliamentary debate indeed, 
or one, at least, of so much interest to our profession, 
seldom takes place. An apparently strong case was made 
out on both sides, and although Ministers carried their 
point—that of laying down five new armour-plated 
timber ships—the practical consideration involved was by 
no means settled. For honourable members spoke much 
after the manner of counsel, each upon one side or the 
other of the case, and unfortunately there was no judicial 
summing up for the full guidance of the jury of members 
who did not speak at all. The notorious advantages of 
iron over wood, as a material for shipbuilding, do not 
appear to have been denied, and even the remarkable 
document lately penned by the Controller of the Navy, 
and made public by the Admiralty, did not, while con- 
|demning iron, deny these advantages. Indeed the 
advocates of iron war ships insist that Admiral Robinson’s 
report contains within itself the best reasons in their 
|favour and against timber ships. Yet, whatever con- 
clusions may be logically warranted by this report it 
cannot, especially when we bear in mind the selection 
already made by the Admiralty, be taken otherwise than 
as an official condemnation of iron ships of war. ‘The 
Admiralty are perfectly aware that iron ships are lighter, 
stronger, and more durable than wooden ships; that the 
former afford more tonnage space (especially in ships with 
sharp ends), with the same external dimensions ; that iron 
sterns are much better able to withstand the thrust and 
vibration of the screw, the former amounting, under full 
engine power, to between 60 tons and 70 tons in the large 
ships now building; that iron hulls are less likely to be 
set on fire by red-hot shot or shells (and the latter it 
appears can now be fired through the thickest armour 
plates); that iron ships can be greatly protected by 
bulkheads and water-tight compartments, and that injuries 
can be much more expeditiously and cheaply repaired than 
in the case of wood. All these facts are well known to 
and virtually admitted by the Controller of the Navy, and 
indeed by Lord Clarence Paget, and every speaking 
member of the Admiralty. So too, they must be perfectly 
aware that wooden ships will, after two or three years, 
soak up a weight of water often amounting to one-tenth 
of their own tonnage, thereby by so much increasing their 
displacement ; and the Lords of the Admiralty must be 
furthermore aware that really good ship timber, such as 
English oak, is now very scarce, and that, already, the 
general adoption of foreign and mixed timber has 
diminished the “life” of our wooden ships by nearly one 
half. And yet “my Lords” prefer timber—inferior as it 
is to iron in so many points—because it has, on the other 
hand, certain advantages which, it is contended, iron does 
not possess. First of all, iron bottoms, especially when 
lying for a long time in harbour as war ships must, foul to 
a great extent with barnacles, grass, oysters, &c., and thus 
| their steaming or sailing qualities are most seriously 
‘impaired. ‘Tnis is especially the case in hot climates, 
although iron passenger ships and merchantmen, being so 
;much more in motion, do not foul in the same degree. 
The coppering or yellow metal sheathing of a wooden ship, 
on the contrary, although not in itself noxious to marine 
plants and mollusca, is constantly dissolving away from 
the surface, so that nothing can obtain a permanent hold 
upon it. In the next place, when a shi unluckily goes 
upon a rock or other hard bottom wood will unquestionably 
withstand a greater amount of thumping than iron. Naval 
men attach great importance to this fact, and they are 
ready enough to quote instances where iron ships have 
immediately filled or gone down after once striking a 
rock. The hole, too, knocked in the side of the Defence, 
and close to the water line, by one of the flukes of her 
anchor, was not forgotten, the other night, by Lord 
Clarence Paget. We are never tired of citing the long and 
; complete endurance of the Great Britain, when aground 
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in Dundrum Bay, but we must own that many other iron 
ships, like the Royal Charter, the Paramatta, the Colombo, 
and even the Prince Consort the other day, have broken 
up remarkably soon after striking. We do not forget that 
a number of iron ships, after having a hole knocked in 
them, thereby filling one compartment, have proceeded 
safely upon their voyages. ‘Iwo or three cases of this 
kind were mentioned in the debate the other night, but 
others more striking might have been instanced. ‘The 
Cunard steamship Persia, and the Canadian steamer 
North American, have crossed the Atlantic with their fore- 
holds full of water. Yet wooden as well as iron ships may 
be made with water-tight bulkheads, and if there are not 
many, or any instances of this application among our own 
timber-built ships, we have only to look to the American 
wooden steamers formerly crossing the Atlantic, nearly 
every one of which, after the loss of the Collins’ steamers 
Pacitic and Arctic, were fitted with bulkheads. Again, too, 
the Controller of the Navy mentions that the compasses of 
iron ships are subject to deviations, which cannot occur 
on board timber-built ships; and he alleges furthermore 
that shot, on striking an iron ship, produce more and more 
dangerous splinters than in the case of wooden sides. 

We believe we have mentioned all the points upon which 
a superiority is claimed for wood as compared with iron, 
First, the timber-built coppered ship does not foul ; second, 
it is alleged that it will hold out better when aground ; 
third, it will not affect the magnetism of the needle, and 
lastly, it is alleged that timber splinters cause Jess danger 
than results from the passage of a shot through the sides 
ofan iron ship. Let us now briefly examine these four 
points. First of all, the comparison with which the 
Admiralty and the british public have to deal in this case 
is, not between timber-built and iron ships, each per se, 
but between timber-built iron-plated ships, and iron ships 
coated with wood and armour plates. First, then, as to 
fouling :—Whatever may be the protection afforded by 
copper or yellow metal to an ordinary timber-built ship 
it is as yet entirely unsettled whether copper will afford 
any protection whatever to an iron-plated timber ship. 
Sir Humphrey Davy found that oxide of copper was 
electro-negative to metallic copper, or, in other words, that 
when, as is necessarily the case in all copper sheathing, 
oxidation commences, u galvanic action is set up between 
the oxide and the pure ictal, and that, in this 
action, the oxide is unaffected while the pure metal is 
dissolved. So, too, sheathing nails, and carthy 
matter adhering to copper plates are electro-negative, while 
the pure metal is, in itself, clectro-positive. It is thus that 
the copper sheathing of ordinary timber ships is constantly 
dissolving away from the surface, thereby releasing all 
adhering matters. But as the copper is thus wasted, Sir 
Humphrey Davy proposed to introduce a line of zine 
around the hull above, and in contact with, the sheathing. 
In this combination the copper became electro-negative, 
and the corrosion was confined to the zine alone. But 
then the difficulty arose that the copper, no. longer dis- 
solved, became covered by seaweed and barnacles, which 
throve well upon it. So, to prevent this fouling, the zine 
had to be given up and the copper left to gradual galvanie 
waste as before. Now, iron armour plates, in connection 
with copper sheathing, must be electro-positive, and the 
copper will not waste. And Sir Morton Peto told the 
Ilouse the other night that the French had already had a 
practical illustration of this truth, and that the iron-plated 
copper-sheathed La Gloire had forty tons of barnacles 
scraped from her bottom but a little while ago. Now, in 
this fact is contained a most important consideration in the 
question of armour-plated ships. lor unless armour plates 
and copper sheathing be kept from galvanic contact with 
each other, the former must waste while the latter is pro- 
tected, and in this case copper must foul to the same extent 
as an ordinary iron bottom. Mr. Grantham has a plan for 
covering iron bottoms with planking and covering this 
again with copper sheathing. We cannot be quite sure, 
however, that in this case there is no galvanic contact 
between the iron and the copper, and although Mr. Gran- 
tham’s plan has, we believe, been already carried out upon 
two or three iron ships, we are unable to say whether it 
really affords any protection. But it is obvious that a 
small quantity of copper might be fixed directly to an iron 





' bottom, thus rendering the latter electro-positive, so that it 





would, we may believe, dissolve away in the same manner 
as copper sheathing is now dissolved. In this case, an iron 
bottom would be always bright and free from weeds and 
shells, for the chemical waste of the iron in sea-water 
would, we may suppose, be somewhat different from that 
strongly adhesive oxide which forms in other situations. 
As, however, it would not appear desirable to produce cor- 
rosion of the bottom of an iron ship, it might be sheathed 
with iron plates of moderate thickness, say 4in., more or 
less, and the corrosion thereby confined to the sheathing, 
which, we may suppose, would thus be kept clear, ‘There 
are, of course,a number of paints, &c., recommended for 
the bottoms of iron ships, but none of these afford more 
than a very partial protection to vessels lying for a long 
time in harbours in warm climates. 

The next point to be considered is that timber bottoms 
will bear more thumping than iron when aground. If this 
is indeed the case,and it is necessary to build ships ex- 
pressly to be run aground, it by no means follows that we 
should build wooden ships, but merely that we should cover 
an iron bottom with teak, which will not corrode the iron, 
and which, perhaps, may be coppered as Mr. Grantham 
proposes. 

As for the disturbance of the compass, it does not appear 
likely that a wooden ship with 1,000 tons of iron armour 
plates on her sides, and several hundred tons of iron boilers 
and engines in her hold, would have any material advantage 
in this respect over a ship built throughout of iron, espe- 
cially when it is well known that very little if any diffi- 
— is now experienced in adjusting the compasses of iron 
ships. 

As to the alleged greater danger from iron than wooden 
splinters we had always supposed that the danger was 
just the other way. When the Admiralty will erect and 


fire at two targets, the one representing the side of a 
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wooden and the other an iron ship, both targets being 
either armour-plated or not plated, it will doubtless be 
found that, under the same fire, the wooden splinters will 
be worse and every way more dangerous than the frag- 
ments of iron to anything behind the targets. 

As to the further question of building ships in Govern- 
ment dockyards or by private contract, we do not care to 
go fully into it. Admiral Robinson certainly committed a 
most imprudent act in casting slurs upon the iron ship- 
builders, but we cannot suppose that there is really any 
great danger that Government ships will not still continue 
to be built of iron and in private yards, If building is to 
be continued at all in the Government dockyards, it must, 
for the present at least, be mainly in wood; and we see no 
great cause for alarm in the iron trade or among iron 
shipbuilders, because five new wooden ships are to be laid 
down. We may be sure that common sense and necessity 
will yet carry the day in favour of iron, and that while 
private builders will be largely employed the Government 
establishments will be gradually adapted to work in iron 
also. The certainty that live shells may be fired through 
the thickest armour plates to burst within the sides of a 
timber-built ship will not, however, be very reassuring to 
the officers and men who will have to serve in the five 
vessels about to be commenced, and this fact, among many 
others of equal weight, leads us to hope that these wooden- 
sides may be the last of the kind to be constructed for the 
navy. 

ENGINEERING IN THE FUTURE. 

It is impossible to estimate the extent to which engi- 
neering works have increased our national wealth. ‘There 
are about five hundred millions of money invested in 
British railways and canals; and, whatever may have been 
the direct return, upon this investment, to the share- 
holders, we cannot doubt that much more than this enor- 
mous amount has been added by the railways alone to the 
permanent resources of the nation. For railways have 
greatly increased the value of estates and of property in 
towns ; they have afforded facilities without which many 
thousands of large manufacturing establishments could 
never have been profitably carried on; they have increased 
our commerce enormously ; and they directly and perma- 
nently support not far, if at all, short of half a million 
people, about 125,000 men being actually employed on the 
railways of the kingdom. Our harbours, docks, piers, 
bridges, land and town drainage works, water and gas 
works, &e., have, too, added incalculably to our national 
wealth. These are all strictly works of civil engi- 
necring ; but if we include with them that vast 
variety of works with which our mechanical engineers 
have occupied themselves, we shall arrive at a point where 
it would be impossible to realise the extent to which the 
nation is indebted to our profession. It is in the nature, 
too, of all these works to reproduce themselves in a con- 
stantly-increasing ratio. ‘The railway works now in hand, 
and which we may fairly consider as due to the legitimate 
demands of an increased population and extended trade, 
are hardly less in amount than those of the wildest period 
in the railway mania of a few years ago. Were we not, 
as a people, so dependent as we are upon our export trade 
and upon imported food, the extent of the former and the 
supply of the latter being so much controlled by the ques- 
tion of peace or war abroad, the rate at which, with all our 
existing appliances, we should be enabled to increase our 
present national wealth would be startling. As engineers, 
we may look forward, with full confidence, to a vast further 
increase of engineering works, including many upon new 
and bold plans, and of great magnitude. ‘Time is constantly 
biinging forward fresh necessities, and affording oppor- 
tunities for the application of new principles. We may 
expect yet to bridge all or nearly all our great tidal es- 
tuaries, and a railway under or over the Channel will, we 
may reasonably expect, be yet required and executed. It 
is impossible, after the experience of the last half century, 
to assign limits to the wants of mankind or to the resources 
of the engineer. ‘There is reason, too, for believing that we 
are on the eve of a vast reform in our English system of 
agriculture, and that we may yet again be enabled to pro- 
duce for ourselves, as we once did, the staple articles of 
food to the full extent of our consumption. We have 
already the steam plough at work, not only with an actual 
saving in the cost of ploughing, but with the advantage of 
bringing up a deeper subsoil than horse power has been 
able to reach, and we may yet secure the further 
advantage of distributing hot air and the products 
of the combustion of coal under ground. When 
this is done, and farming has been brought under 
that degree of system which distinguishes our great manu- 
factures, we shall (taking account of the increased acreage 
then brought under cultivation) be enabled to produce 
four-fold our present supply of food; and it is not difficult 
for one having a knowledge of the principles of political 
economy to perceive what immense benefits this result 
would confer upon the whole nation. Whenever it is at- 
tained, this result will be in a great measure due to the 
labours of engineers of one class or another, and they can- 
not fail to profit largely in consequence. . 


LITERATURE, 

A Record of ihe Progress of Modern Engincering, comprising Civil, 
Mechanical, Hydraulic, Railway, Bridge, and other Engi- 
necving Works. With Essays and Reviews. Edited by Wiu- 
Liam Humper, Assoc. Inst. C.E., and Memb. Inst, M.E. Lon- 
don: E, and F. N. Spon, 16, Bucklersbury. 

Tuts work appears in monthly parts, and the first two 

numbers, for January and February, are handsomely litho- 

graphed and printed. ‘They are both devoted almost ex- 
clusively to the plans and specitication of the Victoria 

Station at Pimlico. The appearance of the editor’s name 

on the back cover as the commercial agent for an absurd 

description of bridge (for 1,00ft. spans!) detracts, we 
think, from the character of the work. It will, neverthe- 

less, find favour with many who desire to preserve, in a 

permanent form, copies of the plans and specifications pre- 

pared for the guidance of the contractors for many impor- 
tant engineering works. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
CENTRIFUGAL PUMPS. 

Sin,—Mr. C. Schiele undertook to prove that part of my last 
patent, as illustrated in Tue Enainerr of the 27th February, is old, 
and refers to his patent of 22nd October, 1851, which he says con- 
tains a number of my improvements in centrifugal pumps. Now, if 
youturn to this patent, you will not find the words “ pump ” or 
“centrifugal pump” mentioned iv it from beginning to end. This 
patent was granted for improvements in the preparation, &c., of 
fibrous materials, and the only part of it to which Mr. Schiele can 
refer, I extract:—“ Our said invention consists first of certain pecu- 
liar forms or arrangements of fans or machinery for blowing and 
exhausting, as adapted for scutching or preparing machines for 
cotton and other fibrous substances, and for other blowing, exhaust- 
ing, or impelling uses,” 

Surely Mr. Schiele cannot be simple enough to believe that this 
petent of his could in any way refer to centrifugal pumps? The 
construction of his blowing fans is entirely different, in principle 
and arrangement, from that of my centrifugal pumps, and it would 
be impossible for any one to mistake them. This patent to which 
he refers contains nothing described in mine, for the machines are 
wholly unlike, and made for different uses, 

As to the other points raised by Mr. Schiele, I beg to remind him 
that I have not claimed as new the vertical position of the pumps, or 
placing them under water, but the improved arrangement, coustruc- 
tion, and details, as described. Mr. Schiele has described in his patent 
his method of lubricating, and never refers to the arrangement I 
have shown, although he did not fail to patent all his improvements. 

I still believe my arrangements new, and am prepared to hold all 
users Of my patent harmless from Mr. Schiele or any other patentees, 
and at the same time I think it right to let Mr. Schiele know that, 
should he mike use of any of my arrangements, I am prepared to take 
immediate proceedings for upholding my patent. 

It may not be out of placetomention that Mr. Schiele was, some time 
igo, desirous that I should purchase his patent rights; after exami- 
nation I declined to do so, not finding anything I considered either 
new or valuable in them. 

It is singular that Mr. Schicle’s compound fan, illustrated in the 
same number of Tue Encinerras my patent, should be an old ar- 
rangement. James E. A. Gwynne. 

London, March, 1863. 

PLATT AND SCHIELE’S COMPOUND FANS. 

Sin,—Neferring to the letter of “J.B.” in Tue Encineer of 7th 
inst., we beg to say that the statements made in your description 
of these faus are not derived from theoretical calculations or specu- 
lations, but are the results of actual trials made with a 50-in. com- 
pound fan, 

‘The pressure of blast is dowoled not only when the fan is closed 
or discharging no air, but also when it is discharging its normal 
quantity. ‘This could not be otherwise in theory, and it is also fully 
borne out in practice. By the action of the fan upon the air passing 
through the vanes, its velocity is gradually increased as it approaches 
nearer to the circumference of the fan disc, while at the same time 
its density increases in proportion, so that the pressure of blast en- 
closed between the vanes is the greater the nearer the point at 
which it is measured is to the periphery of the disc. The air, in 
leaving the disc, therefore, has not only attained a high velocity, 
but it is at the same time to a certain degree compressed. The ve- 
locity of the air in leaving the dise is gradually reduced by passing 
along suitably-eurved vanes behind the disc, and is thereby trans- 
formed into pressure, so that the air enters the second disc practically 
with the same velocity as the first, but compressed. By being sub- 
mitted to the same action while passing through the second dise, 
the pressure is exactly doubled, whether the fan is discharging air 
or not. Tue Nort Moor Founpry Company. 
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Great Bripar over tue Nremen.—(From our Correspondent.) — 
The great bridge over the Niemen at Kowno, on the branch of the 
Great Russian Railway from Vilua to the Prussian frontier, bas not 
attracted in England the attention which it deserves. This fine 
structure has a space of 129 sajenes or 905ft. between the abut- 
ments, and there are besides two supplementary spans of 5 sajenes 
each, to assure the communications on the two shores of the river, 
The bridge is composed of four principal spans, resting on three 
intermediate piers and two abutment piers. The piers are formed 
of strong east iron tubes 8}ft. in diameter in the interior, and sunk 
inthe bed of the river by means of atmospheric apparatus toa 
depth of 5 sajenes or 35ft. The sinking of these tubes was com- 
menced in 1860, and they were completed in time to receive the 
girders, which were hoisted to their place with much pains and 
difliculty, but happily with great success. The structure was finally 
completed and made available for traffic March Ist, 1862. At least 
100 iron bridges must have been erected on the 1.010 miles of rail- 
way which compose the Great Russian system; but none of them 
approach in importance the great work over the Niemen, which was 
crossed fifty years previously in a very different fashion by 
Napoleon l. 

Forex anv Corontan Jorrmcs.—The revenue of the Great 
Western Railway of Canada is steadily expanding; in the week 
ending Feb. 27 there was an increase of £4,863.—A bill for esta- 
blishing submarine telegraphic communication along the American 
sea-board is now before the Washington Senate.-—-Tho New York 
Chamber of Commerce asserted at a recent meeting, that Mr. W. H. 
Webb, during the Russian war, suspended the building of the 
line-of-battle ship the General Admiral, a vessel contracted for by 
the Russian Government before the commencement of the war, 
wishing to assume neutrality. The actual fact was, however, 
that the construction of the vessel was suspended because the 
remittances from the Russian Government had ceased. — M. de 
Lapparent, Director of Naval Constructions at the French 
Ministry of Marine, was lately received by the Emperor, to 
whom he had the honour of submitting his method for the 
preservation of wood, especially adapted for the hulls of 
This proceeding, which may also be applied to the 
disinfection and seasoning of holds, consists in a carbonisation of the 
surface by the aid of a jet of lighted gas.— Some Algerian cotton of 
excellent quality—even pronounced to be superior to American—has 
been received at Havre.—At one of the late sittings of the Italian 
Chamber of Deputies at Turin, on the occasion of the discussion of the 
Budget of Public Works, General Menabrea applied that the funds 
for cutting through Mont Cenis should be carried up to 2,500,000f. 
instead of 2,000,000f., as fixed by the committee. The Chamber, 
feeling the importauce of that great undertaking, acquiesced, in 
spite of its desire to effect as much saving as possible in the applica- 
tion of the minister. General Menabrea, in a remarkable speech. 
summed up the situation of the undertaking, and the present state of 
the works. The length of the tunnel at Bardonneche, on the 
Italian side of the mountain, was, he said, on the Ist of January 
last, 1,274 metres (the metre is 89in. English), of which 724 were 
executed by the ordinary means from 1857 to 1860, and the 
remainder—170 metres in 1861, and 380 in 1860—by the new 
mechanical means. On the side of Modane, on the French 
slope, the mechanical means had not been adopted up to the Ist of 
January last, but, by the ordinary means, 925 metres had been exca- 
vated, making altogether a length of 2,199 metres. At the end of 
Jannary the new means were also brought into operation on the 
French side. General Menabrea expressed his opinion that the 
whole of the cutting may be completed in 12} years, instead 
of the twenty-five years at first demanded, and recommenced the 
Parliament to make the necessary sacrifices in order to attain that 
result, which was the more desirable for the Italian Government, as 
by the convention with France the latter is to pay a premium of 
5v0,000fr. for every year reduced in the maximum of twenty-five 
years, and of 600,000fr. if the works continue for less than fifteen. 





vessels. 








Rariways versus CoackEs.—In the financial year 1863-4 the sum 
of £564,102 is to be paid for the conveyance of mails by the railways 
of _ United Kingdom, and £7,108 for the like service by mail 
coaches. 


A Ramway across tHe Sruprox.—The Paris correspondent of 
the Brussels Indépendance writes that on Sunday last the scheme 
for the passage of the Alps by railway over the Simplon was sub- 
mitted to the Emperor at the Tuileries. The plans are executed by 
the company of the Italian line; and the president, one of the 
directors, and M. Lehaitre, the engineer, had the honour of present- 
ing it. The Grand Diana gallery had been placed at the disposal 
of these geutlemen for the exhibition of the plans, which are forty 
metres in length. Along the whole length of this celebrated gallery 
were arranged wooden asceyts aud crossroads by which were shown 
the general plan and outline of the route, so that the Emperor and 
the persons who accompanied him could, in walking, follow upon 
the maps the projected line from Douro d’Ossola, in Italy, to 
Brigues in the Valais, and so effect, in imagination, an actual 
passage of the Alps, upon a reduced scale, it is true. This great 
work was commenced on the Ist of August last year, and ended 
on the 7th inst. About forty agents, divided into two brigades, 
one turning to the north, and the other to the south of the Alps, 
under the leadership of two engineers, have during four months 
explored the mountain, and traced the plan of the future railway, 
which is to pass over rocks, cross torrents, fill up valleys, gorges, 
and precipi before which science does not hesitate. Thestimulus 
of having a great work to accomplish has alone sustained the picked 
men to whom the task was confided. They set up shelters and en- 
campments in woods hitherto unexplored, carrying on their back 
beds, clothing, and provisions, as they had often to live two or three 
leagues from any dwelling. It was frequently necessary to lower by 
ropes down the precipices the men who had to prepare the plans amid 
empty space, and the snow and avalanches more than once threatened 
to stop them summarily in their work. The result has been to put 
before the Emperor 80 kilométres of iron way in the Helvetic Alps, 
44 of which will be covered over, 23 in tunnels, and 21 in galleries. 
All these passages are ventilated either by shafts for the tunnels or 
lateral openings for the galleries. These openings, cut at different 
points into arcades, have a startling appearance. They are verit- 
able promenades a thousand métres above the sea, offering the same 
security as those of the Rue di Rivoli, which they resemble, but pre- 
senting a more picturesque and varied panorama. The execution of 
the plan, according to the authors, would occupy less than five 
years. At the end cf this month the complete project of crossing 
the Alps by the Simplon will be officially submitted to the Govern- 
ments of France, Italy, and Switzerland. The estimated cost of 
this great project, including the fixed and rolling material, the 
interest of the capital employed, Xc., is 72,000,0008. 

How vo Make A Donrine.—The bonfire at Aldershot on Tues- 
day week, which, in all probability, was the largest in England, 
deserves more than a passing notice. During the preceding week 
a strong party of the Military Train had been constantly employed 
in conveying to the brow of Casar’s Camp wagon loads of furze, 
fir branches, old refuse, and wood of every description, which, 
under the alternate direction of Colonel Clifford and Major Ham- 
mersley, Adjutant (Quartermaster Generals; Lieutenant Colonel 
Lennox and Captain Ross, Deputy Adjutant Quartermaster 
Generals, and Captain Haile, 26th Regiment, were built up in the 
form of a cone, having a base whose circumference was 180ft. and 
a height of 50ft. The plan, which was, we believe, suggested by «a 
near relative of Major Hammersley, was, as the result proved, so 
perfect that it may not be out of place te give a description of it, as 
a guide for future use. First a very stout fir-tree, Soft. long, was 
reared on end, ft. being let into the ground, and supported by 
four struts. Around this was stacked the stouter timbers and ma- 
terials to a height of about 10ft., and to these succeeded fir 
branches, raising the whole to 15ft. Five full tar barrels were 
now secured round the pole with wire, and the stocking of fir 
aud furze bavins was continued to a total height of above 25ft., the 
whole being pinned vertically with stakes. Four more full tar- 
barrels were here secured round the pole, and the top of the pile 
covered with a layer of hurdles pinned with stakes, forming a sort 
of staging from which to take a fresh departure. A topmast of ,27ft. 
in length was now hoisted, and 7ft. of its length secured by wire to 
the lower pole. Again was the stacking continued, the material 
being passed up a series of stages erected all round the pile, and 
occasionally tar-barrels were hoisted to the top by means of a pur- 
chase secured to the topmast. These were emptied, and their con- 
tents allowed to trickle through the interior, Three hundred 
gallons were used for this purpose. When the pile had reached a 
total height of about 46ft., it was carried in, after the manner of the 
top of a sugar-loaf, an empty tar-barrel was placed on the topmast- 
head, and a topgallantmast, with a royal standard nailed to it, was 
fixed to the topmasthead, the flag waving proudly at a height of 70ft 
from the ground below, and at a total height above the sea of 670ft 
Seventy stout fir-trees, about 35ft. long, were placed all round the 
cone, forming, as it were, an outer casing to the bonfire; these 
were secured in their places by wires passing all round the pile, each 
pole being secured to the wires by holdfasts. The bonfire was com- 
pleted by Monday evening, and was visited on Tuesday by thousands 
of the inhabitants of the country around, who took advantage of the 
occasion to examine the construction of a pile the like of which 
will not in all probability be again seen by the present genera- 
tion, aud which is calculated to have contained upwards of 42,000 
cubic feet of material. A number of men armed with port- 
fires were stationed at intervals around the pile at a tew 
moments before the appointed time for lighting up, and precisely 
at eight o'clock they plunged their portfires into the’ mass, 
which was instantly alight, and, the flames rapidly running up the 
outside, the whole pile was a sheet of flame in less time than it has 
taken us to describe the event. The scene at this moment was 
grand in the extreme. In the centre the flames, rearing their many 
forked heads to a height of about 7Uft. or 80ft., were, owing toa 
fresh southerly wind, carried clear of the flag, which, brilliantly 
illuminated, appeared to look down disdainfully upon the gigantic 
efforts for its destruction which were being made below. On the 
plateau forming the top of Cawsar’s Camp the eye rested on the 
bright scarlet uniforms of some thousands of the troops, who had 
come up to do honour to the occasion, but on the other hand 
the steep, receding sides of the camp left a darkness beyond, 
which appeared the more intense from the contrast to the now 
white heat of the blazing mass. For some time it was a matter 
of doubt whether the flag would be consumed, but gradually, 
as the lighter materials composing the bonfire were burnt 
and the pile sank, it became obvious that the burning of the pole 
would be the only thing that would bring it down. Now was seen 
the advantage of the outer casing of fir poles—they retained the 
mass in shape. There were no masses of fire tumbling off the top, 
nor did the cone get out of shape in any way,{but it burnt fairly and 
regularly throughout. One by one the spectators dropped off as the 
night wore on, leaving only a few who were anxiously watching 
the downfall of the central pole, in the hope of being able to secure 
even a fragment of the flag which had so gallantly held its own, but 
even that hope seemed doomed to disappointment, for at 12 o'clock 
the pile was still blazing nearly as fiercely as ever, and the pole, 
though out of the perpendicular, seemed pikely to hold on to the 
last, but about 2 o'clock even its great thickness was not proof 
against the intense heat, and it fell, amid the cheers of the few 
spectators, who immediately commenced a general scramble for the 
bunting, each anxious to posses a relic of so auspicious an occasion. 
The remaining embers were now allowed to smoulder undisturbed, 
and were not finally extinguished until about noon on Wednesday, 
having been alight 28 hours. ‘The weather during the afternoon of 
Tuesday became very clear, and it was confidently anticipated that 
had it continued the bonfire would have been seen over the greater 
part of Hampshire, Surrey, and Berkshire, including an area of 
about 2,000 square miles, but towards 7 o'clock a haze came on which 
completely obscured objects a few miles off, and rendered other bon- 
fires within a short distance almost invisible. 
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Grants of Provisional Protection for Six Months. 
WituraM Crakk, Chancery-lane, London, * Improvements in um- 
wellas."—A communication from Mr i Bouievart St. 
artin, Paris.—Peti‘ion recorded 10th 
354. JouN Far.ey, Bolton-le-Moors, Lancashire, and JEREMIAN CROWTHER, 
Bradford, Yorkshire, “ Certain improvements in steam engines i 
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February, 1863. 
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tions ECO rded 20th February, 3 
Tuomas ViIscen?r Lek, Bank C ae rs, Lothbury, London, “‘Improve- 
gst in machi: for digging, compressing d moulding peat or 
turf and for retorts and kilns for drying p or turf and makiny peat or 
turf charcoal through the agency of hydro-caloric or superheated steam, 























and appa- 





** Improve- 
led Oth 





—Petilions recor 








, Waterloo-road, Surrey, 
th-loading fire-arms.”—Peti- 









” 

















turf” 








Lothian, N.fB, “Tr 


cr and otic 





brics or materis 





ry or apparatus t 
—Pt tition re wide 2 th February, 











Inventions Protected for Six Months by the Deposit of Com- 
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603. Patrick Apik, Strand, London, * lmprovem ents in means and appar: 
tus for measuring angular and actual distan Deposited and recorded 
4th March 1863. 
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638. Josuva Lister and Joun Lees, Oldham, Lancashire.—Dated 9th 
March, 1860. ° 
656. MARIE JOSEPHINE ELISARETH JULLIENS! Martin, Paris. 

—Dated 10th March, 1860. 
THOMAS SYKES ¢ nd I 
WILLIAM Cross.ey, PB: 
719. Joun Hakris Hea, 
March, 1860. 

675. MicHAEL HENRY, 
14th March, 1860. 
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tion. —Dated 14th March, 1860. 
5 Isaac'Honrvon and isatau Kenprick, Southwark, Surrey.— Dated Mth 








orp Sykes, Cle aton, 2 \ 
—Dated 21st Mareh, ) 






10t 


t-t London.—Da ted. 10th 





’ 





t 


—A communicati Dated 





Fleet-street, Lond 





n—A communica- 






ch, 1860. 

Witiiam Woop, ¢.—Dated 16th 

March, 1860, 

707. Epwarp Corr, Writs 
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Patents on which the Stamp Duty of £100 has been Paid. 
612. Tuomas Porter, Manchester.—A comm unication.—Dated 13th March 
1856. 
CHARLES BENJAMIN NORMAND, 





Havre, .—Dated 17th March, 
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631. CuarLes Raxvowru and Joun E LDER, Glasgow, 

Dated 15th March, 1856. 

Epwin Tuomas Wricut, Wolverhampton, Staffordshire.—Dated 15th 
March, 156. 

1984, WinuiaAM Henky Perkin, King David Fort, St. Georg 
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Notices to Proceed. 

2966. Preperick TrAcnseL and Tuomas CLAYTON, 
ments in machinery atus for obtaini: gi v 
tion, parts of which i ents are also applicable te , other purposes, 
—Petition recorded 3rd Noven ber, 1862. 

2983. TuoMAS HUNTLEY, Manchester, ‘‘ Improvements in k 
kitchen ranges, and in cooking x and bath-heating ay 1 

2087. Aveust Coxnkad Dewtrs, Nicholl-square, Ald é 

* An improved lubricator.”—Petitions recorded ith November, 1862. 

3001, JULES JosEri LAVEISIERE, Rue de la Verrerie, Paris, ‘* improve- 
ments in the manufacture of tubes of copper or other metals or alloys” 
—Pelitions recorded 5th Noveiwber, 18 

3007. WILLIAM Neison Hurciixson, Piymouth, Devonshire, ‘* Improve- 
ments in atus or means for protecting tne screw of steamers 
from hecoming entangled with or fouled Ly ropes or other bodies.”— 
Petition recorded (th November, 1822. 

3013. Tuomas Greenwoop and James Scuorienp, Re 
“Improvements in mules for spinning and doubling. 
7th November, 1862. 

3015. Henry Garpner, Che ipel Town, Leeds, ** Improvements in machinery 
for treating flax and other fi brous mater preparatory for m factur- 
ing purposes, th hinery being also applicable for pressing, 
roiling, grinding, } or mixing various other sub: 

3017. GronGe HENRY Mincing-lane, London, “ Improvements in 
tre — nitrous acid and nitric oxide in order to convert them into nitric 
acid, 

S018. CHARLES Wittiam Srreyt, 
ments in rails for r 

3019. Winutam Sia Live ‘pool, 
— nd other like receptac 

3 JAMES MELLODEW and THOMAS MELLODE 
CHARLE K ESSELEYE H 
for weaving.”—Petitions November, 1862 

8026, Joun Wintakes, Leigh, Lancashire, “ lmprovements in machinery 

atus for pulping, strippi: nd slicing edible roots for cattle 

9. Ricuarp RivineTox Hoi MES, British Museum, London, 
ments in tolding 

S031, JAMES 
mowing nia \s 

WiLuiaM Booru, 
cashire, ** Improvements in rotary engine 

030. HENRY Bt Grenville-street, Brunswick-square, 
provements i uius for extinguishing fires, applicable 
lating and fumig ¢, and for supplying, deliveri 
tuids,”’ 

3010. Joun Joszeru Parkes, _London-street, 
provements in lever bell pal is,” 

3041. EbDWAkD Marnior?, Miles Platting, Lancashire, and S. II D, Man- 
chester, ** Improvements in the purification of gas, and in obtaining cer- 
tain useful products therefrom.’ elitions recorded llth Novem 

204 Witliam GALLOWAY and Joun GALLOWAY, Manchester, 
ments mm Machinery or apparatus for cutting, shaping, punching, and 
compressing m 

3049. JosErn Fa 
motive eny 

3053, ALEXANDER 
arrangements for dressi 

¥053. Moss Derrirs, Hom 
facture or construction of lamps. 

%65, CARL GoTTLiE? Koriscu, Bishopsgate-street Without, 
paratus for propelling, steering, and ventilating 

, corded 13th November, 1862. 

$074. Lovis Croc, Aubusson, France, “ An imy proved ink to be used for 
the purposes of ‘electric telegraph printing or marking.” 

3075. Epwarp Kire Y, Birmingham, * Ar new or improved pulley for 

tightening the cords of win dow and other b linds,” 

i ALFRED ILLINGWORTH and Henry ILLINGwortH, B radford, Yorkshire, 

‘ “ Improvements in washing wool and other fibres.” 

3079. Evcenr Hiprotyre Duagu , Poictiers, France, ‘‘ An improved motive 
power engine.” 

3082. JAMES WILSON 
in hydraulic pumps 
tin, France, 

9083. Gkorcx Grey, Greenwich, Kent, “Improvements in the manufacture 
of wheels.” 

3084. Firzmavrice PALMER, Northumberland -street, Strand, London, 

te _ ie in projectiles.”— Petitions recorded 13th November, 1862. 

3 OBERT MusuEt, Coleford, Gloucester, “ An improvement or improve- 
Ments i the manufacture of ast steel, 
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Yorkshire, ** lmprovements in means or apparatus for the manufacture of 
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3112, Rovert HARDMAN, Bolton-le-Moors, Lancashire, ‘Certain improve- 
ments in looms for weaving.”—Petitions recorded 10th November, 1862. 
JAMES STeaRt, St. James’-road, Blue Anchor-road, Bermondsey, 
=e nprovec ed method of extracting the fibre from zostera marina 
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ABSTRACTS OF SPECIFICATIONS. 

The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the ojice of her Mujesty’s Commissioners of Patents. 
CLass 1.—PRIME MOVERS. 
yucluding Fixed Steam and other Engines, Ilorse, Wind, and Water 
Mills, Gearing, Boil: rs, Fitlings, §e. 








2317. J. Briere, B self-acting condenser, bei gan 
disth August, 


to the drawing 





stem of boiler 
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2321 V. F. CLevet, cia, + An iinprove 
boi 8 lh ater, Apple vile also to the 
liquids.” —Da h August, 1862, 

This apparatus consists of a hollow vessel or float immersed in li juid 
contained in another vessel or case, which float in alternately filling and 
emptying becomes in turn heavier or tighter than the liquid whieh 
surrounds it, and partakes of itself of alternative vertical motion, whereby 
it is placed in successive communication with the boiler and the feed supply 

insfer from one to the other the water necessary for the generation of 


lf-acting apparatu 





s for supplying 


raising and to the measuring of 











ic 











General Dremep 
Jor giving to it 
Avgust, 1802. 

This invention cannot be described without reference to the drawing 
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This invention consists, First, in mechanism by whic! - 
can be supplied to cylinders of steam engines at regular inté vale’ by selt- 
bg means during the time that the steam is entering the cylinder at one 
or both sides of the piston, such mechanism consisting of a pump, which 
draws lubricating matter from a cistern and forces it through a valve into 
the cylinder, or into passages leading to it. The valve is N 
be acted upon by a weight or spring of sufficient force 
being opened by the suction of the exhaust in condensing steam engines. 
The pump is: vetuated by weights or spriags, that is, a small weight is 
employed — lift the piston or plunger of the pump to draw in the oil or 
icating matter, cake large weight is employed to force the oil or 
i r int o tise ant inder, the large weight being sufficicnt to 
small weight, friction, pressure of spring acting upon 
alve, and the pressure of the steam in the cylinder or passages leading 
The large weight pgs by mechanism acted upon by some oscil- 
or reciprocating part of the engine, but when the pump is not 
red to act the small weight is prevented from descending, and when 
pump is in act the duration of its action for each stroke of the 
piston is determined, if required, by a stop which prever its the descent of 

arge weight below a fixe: i point ; or an adjustable amount of play is 
e€ pump ram and the small weighted lever, which lifts it 








































wed between tl 
so that the length | its stroke can be varied, and thus the quantity of 
lubricating matter injected may be regulated. 
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eet, tn's-inn, London. “ Governors Jor steam en- 
‘ A communie lion. —Dated 2st Audqust, 1302 
This invention cousists in combining a spring with a governor spindle, 
aranged so as to form a knee joint so that the force applied 
rigidity of the spring may be transmitted through a lever- 
g as the resistance of the spring increases, thereby 
equalising the tion of the said spring, a desirable object to be attained 
under certain circumstances. The weighted arms of the governor are hung 
e top of the spindle m the usual manner. To the weights of the arms 
are jointed the upper ends of rods, the lower latter being 
connected to a sleeve which is fitted snu to, but 
wf is connected at a point 


on, the spind 

il te means of nuts which ¢ 
crewed portion of the said spindle. To one end of the s is jointed a 
rod, and to the opposite end a similar rod, each rod being connected to a 
coupling by means of a nut, one of these couplings being connected to a lug 
on one side, and the other toa lug on the opposite side of the upper end of 
the slceve. The lower end of the latter has a recess for receiving the end 
of the usual governor lever, through which tLe movement of the sleeve is 
communicated to the throttle valve of the steam-engine. This recess 
being formed by two collars, one of which is fast to the sleeve, the other 
be screwed on to the same, as is also a nut, the striking of which 
rut screwed on the spindle limits the downward movement of the 
sleeve, and, consequently, the inward movement of the weights. 
2338. T. CieMents, P. and J. Luewenun, and J. W. James, Bristol, “A 


g lubricator Jor lubricating various parts of steam engines.”— 
2ist August, 1862 


This invention cannot be desc ribed without reference to the drawing 
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2358, T. Weop, Manchester, “ Slide valves of steam engines.”—Dated goed 
Auguat, 1862 
The object of this invention is to reduce tho friction, and, consequently 
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the power r required to work the slide v ral es of steam engines, The inven- 
tion consists in forming an elastic diaphragm in the upper slide and over 
the exhaust cavity of the valve, which elastic diaphragm is intended so that 
of itself it would not support the pressure of the steam acting upon it, bat 
it is supported or sustained by a plate placed under the diaphragm con- 
nected with or resting upon antifriction wheels, pulleys, or rollers which 
work upon prepared surfaces; or the plate under the diaphragm is con- 
nected with one end of a rod, the other end being jointed with a fixed 
centre. The elastic diaphragm may be formed of metal, india-rubber 
(suitably prepared and protected), or other suitable elastic material. The 
supporting antifriction pulleys are placed in the exhaust cavity of the 
valve, and work apon a prepared pathway made across the exhaust port ; 
otherwise che plate su; pporting the elastic dik phragm is connected with the 
segment of a pulley, the circular part of which rests upon a prepared sur- 
face in the exhaust port; otherwise, in the case of two valves working 
back to back, same as in an outside-cylinder locomotive engine, the two 
clastic diaphragms of the valves are connected by a rod passing between the 
two, the elasticity of the diaphragms allowing for the difference between 
the movements of the valves, and thus the pressure upon the elastic 
diaphragm of one valve counterbalances that upon the other valve ; other- 
wise the clastic diaphragm of the valve is connected to a plate or a carriage 




















on the exterior of the valve, which is provided with rollers arranged to work 
upon a pathway in the valve box on each side of the valve.—Not proceeded 
Welle. 
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di Fittugs, Sailing Vessels, Boats, Carriages, Carts, 








Ma- 
llar- 





chinery an 


NESS, OC. 








2264. J. Bowrr, Carlow, 
This invention rela 
proposed to make wit 


 Railwy sleepers.” —Dated 12th August, 1868, 

es toa new form of iron railway sleeper, which it is 
V-shaped section, with a flange at the top of each 
arm, to which 1 » the rail is to be fastened with bolts or otherwise, 
whilst the angular base of the sleeper will rest in ballast in the usual way, 
woceeded wit 














Tuscany, “ Apparatus for propelling vessels,”"—Dated 








sth 2 $ ts 
This propeller consists of two paddles, which are placed below the water 
line, and by preference near the stern of a ship, and which are moved to 
and fro in — direction of the length of the vessel. They are jointed to a 
meta which is moved to and fro in guides in a slot or rectangular 
opening in a t is called the **dead wood ;” this movement is given to the 
frame and so to the paddles by a hollow rod or shaft reciprocating in the 
direction of the length of the keel. ‘The stroke of the shaft when in motion 
is proportioned to the size of the ship, and is effected by means of a crank 
and connecting rod whi are adapted to the engine. The paddies are open 
SO ¢ j from the sides of the keel when they are going in the 
direction opposite to the intended movement of the vessel, and shut 80 as 
to be within the opening in the keel in the return movement. The 
shutting and opening of the paddles is effected a few moments before the 
change of the direction of these movements by two rods which pass through 
the hollow shaft, each paddle being connected to one of the rods, When 
it is desired to reverse the direction in which the vessel is propelled, the 
paddles are (by the rods which pass through the hollow shaft) caused to be 
open When the shaft is moving in the direction in which it was moving 
when they were before shut, and to be shut when they were before open.— 
Not proceeded with 
4 A. WALKER, Liverpool, “ An instrun 

depth of water and the distanc 
1862, 

This invention consi ts of a tube which surrounds or partially surrounds 

an Archimedean screw, or one, two, or more fans, or a wheel like the 
paddle-wheel of a steamboat, or any other suitable revolving power-commu- 
- itor which is capable of being actuated by water passing through the 
tube, and which is connected with a train of indice wheels enclosed in a case 
placed on the outside of the tube, and which indicate the distance a ship has 
run or the depth of water sounded. When the instrument is used for 
sounding a weight is attached to the bottom of the tube to facilitate the 
sinking thereol. The propeller inside the tube revolves by reason of the 
action of the water passing up through the tube acting against the blades 
of the propeller, and, when used as a log, by being drawn horizontally 
through the water by the velocity of the ship. tn the latter case the weight 
is dispensed with. ‘The quantity of water acting upon the propeller may 
be regulated by the size (diameter) of the tube, or by the size of the screw 
or other form of power-communicator, 

2287. D. P. Manques, Barcelona, Spain, “ Apparatus for cleaning the 

bottoms of ships."—A communiation.—Dated 14th August, 1862 

This apparatus is formed of two meta) foundation plates, one of which 
supports two cylinders and pistons, the other being provided with a strong 
brush or seraper. These plates contain also a space enclosed by a sheet of 
india-rubber or gutta-percha, which space communicates with a force pump 
on the deck of the vessel, by means of india-rubber tubes. The piston rods 
from the cylinders are attached to the brush or scraper, and the cylinders 
ure sup plied with compressed air from the pump by means of tubes, by 
means a lateral reciproc ating motion is given to the brush or scraper, 
h is pressed tirmly against the sides of the vessel by means of the 
pressure of air in the space enclosed by the indiasrubber, 

2290. W. Curtis, Holloway, “ Apparatus for ascertaining the fares and 
earnings of public vehicles."—Dated 14th Auguat, 1862. 

Tn adapting this invention to a cab or omnibus, the inventor provides a 
packet of cards, having on their face a graduated dial, numbered and re} pre- 
senting distances in miles, half miles, and quarter miles, if necessary. Each 
omnibus passenger or hirer of a cab will receive one of these c urds on ente r- 
le, it having been pierced by a punch to indicate a starting point 
on the dial. On leaving the vehicle, the card is to be again pie reed, and 
the distance between the two nicks in the card will show the distance 
traversed. The punch will, however, when making the second nick, which 
ind:cates the termination of the passenger’s journey, strike out a portion of 
the card, and discharge it into a receiver, which is accessible only to the 
proprietor of the vehicle. This punched out portion will have a counter- 
part of the nicks retained by the passenger, and will, therefore, show the 
amount of the fare chargeable to the passenger. —Not proceeded with, 

2297. C. E. Srageoierti, Great Western Railway, Paddington, * Apparatus 
for signalling trains on railways.”"—Dated 14th Auguat, 1862 

For the purpose of signalling trains on railways from one point to another 
when a train passes, and when the line becomes clear, the patentee employs 
instruments each having a dial and two finger keys. In connection with 
the dial is a magnetic needle surrounded with coils of insulated wire, and 
having mounted on it two screens; on one of these are written the words 
* line clear,” and on the other the words “train on the line,” and the 
screens are so arranged in connection with a hole in the dial plate, behind 
which they work, that, when the needle inclines to one side, the notice on 
the screen on one side of the needle becomes visible, and, similarly, when 
the needle inclines to the other side the notice on the other side ts read. 
The screen, with the notice “line clear,” he colours white, and the screen 
with the notice *‘ train on the line” he colours red, so that the signalman 
may readily sce from a distance how the needle is standing. The finger keys 
of the —— nt are similarly coloured, and the parts are arranged so that 
depressing the red finger key will make such contact as will cause a current 
of electricity to pass from the battery which works the instrument through 
the coils around the magnetic needle in such a direction as to cause the said 
needie so to incline as te show the words * train on the line” on the red 
screen. By depressing the white finger key, a current of electricity will be 
similarly caused to traverse the coils, so as to cause the needle to incline in 
such a manner as to show the words “ line clear” on the white screen, 

2501. T. Carvin, Landport, Hunts, “ Screw propellers,”—Dated Lith 
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August, 


This invention consists of certain improvements in screw propellers 
whereby the pitch of the blades may be more readily adjusted and fixed 
than by the methods at present in use, and by the application of which to 
vessels a greater speed can be obtained than by the ordinary propellers, 
The patentee forms the blades of the propellers of an irregular oval outline, 
the blades being bent or bowed so as to form a curvilinear surface to act 
upon the body of water in contact therewith, whereby the water may be 
: ly and casily displaced, and the vessel propelied without any sen- 
sible vibration bemy caused by the propeller, In some cases he prolongs or 
extends the extremities of the blades, so as to form their outline of an 
elongated irregular oval. 


KINER, Dublin, “ Permanent way of railways."—Dated 10th 















This invention relates to an improved mode of securing the fish-plates or 
other contrivances for connecting the rail ends of permanent way together, 
and cousists in forming upon the ends of the bolts employed two serewed 
portions or lengths, the one being of larger diameter than the other, and 
the threads on each portion being in reverse directions, the one portion being 
aright and the other a left hand thread. On each of these portions a nut 
corresponding to it is screwed, that on the inner screwed portion serving as 
the ordinary or tightening nut, whilst that on the outer portion, which is of 
less diameter, being screwed in the reverse direction, serves the combined 
purposes of jamming the inner nut and also of counteracting the tendency 
of the bolts to turn loose. 

2344. W. Barrett, Norton Furnaces, near Stockton 
way sleeepers and chairs where tie-bars are used. 
1862 

These improvements are applicable when casting chairs which have 
hollow inverted sleepers, similar to those known as Greaves’, through 
which when in use tie-bars are passed and secured by key s. When 
making a mould for the casting of a chair and sleeper of this description, 
cores are used to produce the requisite holes iu the castings for the passage 





on- Tees, ¥* Casting rail- 
—Dated 22nd August, 
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of the tie-bars ; this is usually done by forming prints on the pattern, which 
produce depressions in the sand into which the core separately moulded is 
afterwards fitted. Now, in place of making the core for the purpose of 
producing the hole as heretofore, it is, according to the present invention, 
made in two parts, one part is of iron, and the other of sand. The portion 
which is of iron is (when covered with loam) moulded in the upper box on 
the convex surface, which is produced in the lower box in the same manner 
as the other parts of the mould, Thus it will be seen that the core is 
formed complete in the upper and lower boxes, and has not, as heretofore, 
to be laid in as aseparate piece between the two after the pattern has been 
drawn, and the mould is otherwise complete. By this method the holes are 
cast perfectly clean and true, and require no fitiing, as the tie-bar will pass 
through the holes readily, and the ends where the yibs and cutters come are 
also as true as possible. Time and Jabour also is saved in the moulding. 
2352. W. Canwoon, Stepney, W. Boaz, Bromley, Middlesex, and C. CoLw¥Lt, 

Southwark, Surrey, “ Apparatus Sor propelling ships.” — Dated 22nd 

August, 1862 

In carrying out this invention the patentees construct propelling appa- 

ratus in such manner that they produce centripetal action, by which the 
water is, so to speak, gathered inward and then expelled in the direction of, 
or in a line with, or parallel to, the propeller shaft. For this purpose they 
set on a propeller shaft blades or vanes, shaped like sections or portions ot 
a hollow sphere, and presenting their concavities in the opposite direction 
to that in which the vessel is to be propelied ; they are so set that, if the 
full spherical figure of which they are sections were completed, those spheres 
or full figures would intersect the'r outermost edges are of ine ing pitch. 
They thus exert a confluent action on the water, and produce centripetal 
force, which gathers the water towards the axis, the water beit xpelled 
as described, contrary to what has hitherto been done by screw propeliers, 
whicis have exerted a centrifugal action. The blades may be adjustable on 
a boss, sous to be set at the desired angle in respect of the shaft, and so 
that they, and hence the vessel's disection, may be reversed. In this case 
the boss is not a fixture on the shaft, but is loose thereon, being connected 
with it by a clatch, The blades most frequently lic transversely to and 
obliquely on the shaft, 
2354. J. Epwarps, Aldermanbury, London “ Permanent way of raileays."— 

Dated 23rd August, 1862 

This invention relates, First, to the making of a continuous sleeper by 

means of angle or other suitable shape irons, rivetted back to back on to a 
T-iron, leaving sufficient room between the irons to drop in a double- 
headed rail, the bottom head resting on the ‘-iron; a bolt is passed 
through, which holds the rail in position, Secondly, the inventor rivets 
two angle or other shaped irons together, putt i b between ; on this 
iron so prepared he fixes a bridge rail. Thirdly, he places angle or other 
shaped irons back to back, and places a web between them ; the web is 
carried above the angle iro so as to forma stop for the rail, which rail 
is bolted to this projecti part of the web to hold it in position. 
Fourthly, he places two angle or other shaped irons back to back, placing 
between a web; this web and these angle irons are then rivetted or bolted 
together, leaving Letween the angle irons an opening about two inches 
deep. He then forms a rail of suitable shape, with a feather on one side ; 
this feather drops into the opening left between the angle irons, and is 
bolted to them. When one head of the railis worn out it can be turned on 
its side, and used in that position ; and when the sccond head is worn out 
it can be turned on its other side and used in that position, thus forming a 
rail with three heads for running out, thereby effecting great economy. 
Fifthly, he forms a web of iron, with a suitable hollow ana projections in 
the upper part; into this hollow he places a suitably formed rai, which is 
bolted to the web ; this web is very light, and can be turned when one side 
is worn out without interfering with the web, Sixthly, he forms a ¢ 
of iron of suitable shape, and into this cradle he drops a double-he 
rail, which is boited to the side of the cradle to hold it in position. 
Seventhly, he takes a T-iron and fixes onthe top thereof, a block of timber, 
and on the top of this block of timber he fixes a double, single, or bridge 
rail, using the 'T-iron as a support.—Not proceeded with. 
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CLAss 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, L’rinting, Dyeing, and Dressing Fabrics, ye, 
2g08. Cy H. Jd. W. M. Likemann, Muddersjield, “ Machivery for jirishing 


teatile fabvies.”—~ Dated Wth August, Wor. 
This invention relates, chiefly, to machinery employed in producing what 


is technically known as the whirlpool tinish upon textile fabrics, and for ; 


which letters patent were obtained by Isaac Beardsall, dated December 12th 
185 No 280,); also for similar machinery, by Charles Weiss and Henry 
Lister, dated March 20th, 1857 (No 781). ‘The action or operation of this 
machinery upon the fabrmes is itermittent or by intervals of time for action 
and for moving the fabric forward in the machine, and these changes have 
to be effected by hand. Now these improvements consist in combining, 
arranging, and applying apparatus or parts to effect these changes by 
mechanical means at suitable intervals, lor these purposes worms are fixed 
on the upright shafts which operate the tabie gearmig with whe in which 
are stud pins, to which are attached rods connecting vo the table, so that at 
each revolution of the wheels the table will be lifted sud lowered, Another 
stud in ove of the worm wheels operates a lever to put in or out of motion 
the rollers which carry the fabric through the machine, so that when the 
table is raised motion will be given to the fabric, but when the table is 
lowered the fubrie will be at rest. Also a cateh and noteh plate are applied 
and geared in such a manner that one revolution thereof will cause the 
fabric lo move forwards the width of the table at the proper distance required. 
These improvements are also applicable to machinery employed im the 
finishing of witney cloths, and in machinery for napping aud trizzing textice 
fabrics. —Not proceeded with. 

2820, H. Wuirraker, Church, near Accrington, Lancaster, “ Mealds or 

hedd lea." —Datet uth August, IS602. 

This invention relates to that description of beald in which are used short 
Wires containing the eyes instead of cards or bands, The improvements 
consist in attaching to cach of the ordinary shatts a shaft or rod which 
carries the short wires containing the eyes by means of a split ring passing 
through a hole at each end of each wire, by which arrangement the wires 
will yield to the action of the yarn; any of the wires can be replaced, aud 
the wires can be separated from cach other for allowing the hand to be 
passed between when required. —Not proceeded with. 

J. STANDISH and J. GoovkN, Edgerton, near Bolton, Lancaster, “ Appa 
ratus used in he preparation of cotton, wool, flax, or other sibrous ma- 
Dated 2th August, We2. 

This invention cannot be described without reference to the drawings. 

: M. WinLkinson, Blackburn, * Carding exgines.”—Dated 21st August, 
s 



























terials to be spun.” 







irrying out this invention the inventor, First, applies to the carding 
engine a cage-like apparatus of peculiar constraction a convenient distance 
below the lower part of the main cylinder, and a somewhat similar ap a- 
ratus in the same way below the lower part of the licker-in, for the purpose 
of preventing the greater part of the loese or short fibres of the cotton or 
other fibrous substances from falling amongst the dirt or other refuse of 
such fibrous substances, which would have otherwise been the case, and 
thereby causing the greater part of the said loose and short fibres of the 
cotton or other fibrous substances to be preserved and more advantageously 
used than otherwise would bave been, thereby causing a great saving in 
such fibrous substances, madly, he applies an improved apparatus tor 
stopping the motion of the carding engines, or of only stopping the motion 
of the feeding apparatus of such carding engines when the carding ceases 
to be regularly supplied, or when a larger quantity or lump is attempted 
to be desivered to the delivery rollers than is required. Thirdly, he applies 
the last-named apparatus to drawing frames, for the purpose of stopping 
the said machines when the quantity delivered from the froat drawing 
roller is defective, or the sliver breaks between the drawing roll srs and the 
delivery rollers.— Not proceeded with. 

S. Bovcrier, Waretrin, near Tournai, Belyini, 
— Dated wth August, 1s 

This invention consists in adapting to ordinary machinery emp'oyed for 
spinning flax, tow, and hemp a reservoir to contain water of any desired 
temperature, and in immersing and leaving therein during the spinning 
operation the bobbins containing the flax or other material to be spun, 

The aforesaid reservoir is placed at the upper part of the spinning machine, 

and the material is drawn from the bobbins immersed therein by the spin- 

ning machinery. By this means the process is rendered considerably more 
healthy for the workman, and less costly than the modes heretofore 
practised of treating flax tow and hemp durmg the spinuing thereof. 

2365. G. Davirs, S 
woshing skews 
26th August, 1st 

These machines are applicable as portable machines, or they may be fixed 
on & water-course with either a constant or variable level. When intended 
to be used in the workshop, and not fixed on a water-course, the machine 
is constracted as follows :--Upon a cistern or vessel having an inclined 
bottom of either metal or wood (and furnished at its upper end with a com- 

~artment to contain the feed-water, and at the opposite end with two sluices 
‘or the ejection of the same) is fixed the framing of the machine, supporting 
« sliding cross-beam carrying a suitable number of bobbins, upon which 
bobbins the s s are placed in such a manner that their lower part or 
loop hangs in the water of the cistern. The bobbins are caused to revolve 
continuously by means of an endless belt passing over a pulley actuated by 
means of a worm and wheel and bevel gearing driven by the main or crank 
shaft, at the same time that the cross-beam which carries them is caused to 
slide to-and-fro by means of a connecting rod driven by a crank on the said 
shaft, and thus a compound movement, similar to that used in hand wash- 
ing, is imparted to the skeins. The pin of the crank above-named is so 
constructed as to be capable of slidiug on the crank, so that the amount of 
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erle-strect, Lincolu's-inn-felds, London, ** Machines for 


cotton, linen, wool, or silk."—A communication.—Dated 
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movement given to the cross-beam may be readily adjusted. The whole 

rn is driven by the direct application of a small steam engine to the 

crank s! 

2367. L. Jarroson, La Madelaine, near Lille, France, “ Machinery for 
bleaching or washing textile sabrics and materials.” —Dated 26th August, 
1862. 

This invention consists in bleaching or washing textile fabrics or ma- 
terials by means of dry steam and machinery of the following construction : 
—To a suitable framing the inventor connects a series of rollers, over and 
about which the fabrics are passed. The lowermost rollers are placed in a 
pan or trough containing alkali, caustic soda, or carbonate of soda. The 
several rolle:s being set in motion, the fabrics are drawn from one roller 
and pass through the solution in the pan or trough; thence they pass 
upwards between pressure rollers, and, finally, to a windiug-on roller.— 
Not proceeded with. 

2370. A. Cricutox, Glasgow, “ Looms for weaving ornamentul fabrics."— 
Dated 27th August, \st2. 

This invention cannot be described without reference to the drawings. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Ge. 
2312. G. Cuarmay, Edinburgh, “* Reuping machines."—Dated 18th August, 
1862, 

This invention relates to the arrangement and construction of a 
mechanical movement for effecting the removal of the cut crop from the 
platform of a reaping machine and depositing it at the side of the machine. 
Under one modification or system of arrangement a square pillar or 
standard is fitted to a convemieut part of the platform of the reaping 
machine, and iu the rear of the cutter, This pillar is fitted with a slide, 
which traverses freely up and down it. This stide is fitted with a laterally 
projecting stud, on which is carried the lower end of the lever that extends 
upwards above the main pi Jar, and is then bent at right angles so as to 
extend over the platform. To the free extremity of the overhanging lever 
is attached a pendent rod, carrying at its lower end arake or tlat blade. 
Motion is communicated tu the overhanging lever from any convenient 
moving part of the machine which is suitable for driving a crank or other 
equivalent therefor. On the stud or axle carrying the crank is a pendent 
lever, Which has a bend forimed in it about one-third of its length from 
the stud or axle on which it is centred, At this part an eye is formed in 
the overhanging lever, and through this ¢ye the bent part of the lever 
passes, Which serves as the connection of the two parts. To the lower end 
of the pendent lever is fixed a laterally projecting rod, which has a link at 
its outer extremity that encircles the rod carrying the rake. With this 
arrangement, when the crank is put in motion, the pendent lever moves 
the rake laterally in a horizontal direction to a certain extent, which is 
limited by the position of the bend, After reaching the extent of its 
traverse in a lateral direction, the bent part of the lever acts as a fulcrum 
by which the vverianging lever is raised, carrying with it the rake, which 
moves in a curved direction across the platform, and descends ou the other 
side to the point from whence it started. Thus the motion of the crank 
and the pendent lever causes the main overhanging lever to rise and fall, 
and at the same time traverses in a lateral direction, the slide on the pillar 
admitting of the vertical motion, and the pendent lever regulating the 
lateral movement. These eccentric or compound movements cause the 
rake to traverse in an elliptical path, so as to sweep off the grain from the 
platform. ‘the rake then rises out of the way as another portion of the 
crop is being cut, desecnds on the other side, and again clears the platform, 
and so on continuously,—Nol proceeded with. 


Ciass 5,—BUILDING.—Nove. 
Ciass 6.—FIRE-ARMS, 


lucluding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Tinple- 
ments of War or Defence, for Gun Carriages, §c. 

2501. M. Irurniaca, Tavistock-strect, Bedford-equare, London, ** Five-arnis.’ 
— Dated Wik August, ez. 

This invention consists of certain improvements in connection with fire- 
arms, Whereby a great number of shots may be simultaneously and con- 
secutively discharged from onearm, the arm itself being fastened around the 
body of the soldier, and concealed, if desired, by a coat or cloak, ‘the arm is 
constructed as follows :—A segmental or semicircular bar of iron or steel, ofa 
square section is pierced or bored at its periphery in four or other number 
of rows, so as to form a number of barrels, on the same priaciple aa the re- 
volving chamber of a repeating » the breeches of all the barrels in each 
separate jongitudinal row coumuineating with each other by the 
medinm of a channel or groove, The interior periphery of the segmental 
series of barrels is provided at or about the centre thereof with four or 
other number of nipples, cceording to the number of rows of barrels set 
obliquely uncer each other, one nipple serving for the discharge of one 
entire segmental row of barrels, ‘This segmental or semicircular series of 
chambers is then to be tixed in a metallic beit: by means of slots or grooves 
cut obliquely vertical therein, and into which eorresponding pr jcctions cn 
the segment slide, so as to hold the series of barreis tirmly thereto. Either 
the right or left side of the belt is provided with a lock and a handle or 
trigger which actuates the main spring, and raises the hammer simultane- 
ously, «nd discharges the same upon the uppermost nipple of the scries ; 
after renewing the motion of the handle a lever acts upon projecting studs 
behind the segment and slightly raises the same obliquely upwards m the 
belt, bringing the next nipple underneath the hammer, which is, conse- 
quently, discharged, exploding the second series or row of chambers in like 
manner to the first; so also the third and tourth or other number of rows 
may be discharged. The arm may be made in two semicircular divisions, so 
as to form a ring completely encireling the body of the soldier, and enabling 
time to discharge projectiles in every direction around him.—Not proceedcd 
with, 

2316. W. E. Newrox, Chancery-lane, London, “ Improvements in connecting 
plutes, sheets, cv slabs of metal or other materials and Fastening the sane 
on to sruming applicable to arimour-plating Jor ships, vessels, or bat- 
tories, and to roojing, ke."—A communication.n—Dated 18th August, 
1802. 

This invention cannot be described without reference to the drawings. 
2349. D. Moonn, Brooklyn, US, “ Breech-loading jire-arms.”—Dated 22nd 

August, 1862. 

The nature of this invention consists in double breech blocks, one sliding 
on the line of the barrel, and the other at right angles thereto, in such a 
manner that the transverse moving block draws away from behind the lon- 
gitudinally moving block, and that draws away from the barrel for :ntro- 
ducing the cartridge, and is forced up again to the rear end of the barrel, 
and the laterally moving block comes up behind it to sustain the explosion. 
To effect this operation the patentee makes use of a peculiar lever acting 
upon these blocks in such a manner that, by a simple movement forward or 
back, the two blocks are slidden, and the breech opened or closed by the 
one motion of the lever; the said lever is not connected to either block 
hence one can stand still while the other biock is moved, and vice ve 
The invention cannot be fully described without reference to the drawings. 
2551. D. Moorn, Brooklyn, New York, “ Revolving jire-arms.”—Dated 22nd 

August, 18 

This invention relates first te a means for attaching the stock, barrel, and 
cylindes, so that the said cylinder can be swung aside from the stock for 
the purpose of loading or removing the charge from the piece, but when in 
position for firing, the said parts are held firmly together. In all the arms 
of this character m which a ritled barrel is employ:d, the ball has been 
slugged or forced mto the rifle grooves im the barrel. ‘The ball as it is dis- 
charged from the chamber iu line with the barrel, meets with the obstruc- 
tion, ond comparative detention caused by the said rifling, and the recoil of 
the powder acts to produce an opening between the front end of the 
chamber and the rer of the barrel, causing escape of gases or windage. 
This invention obviates this d ulty, and relates, Secondiy, to forming 
the forward end of eseh chamber with a rifled surface, corresponding to 
the grooves in the barrel, so that the ball entered with the cartridge is 
slugged previous to entering the barrel, and the explosiou and the detention 
ofthe balls in being fired into the rifling cause the chambers to press 
firmly against the rear end of the barrel, thereby cutting off and prevent- 
ing as much escape of gas as possible. This revolving brecch fire-arm is 
formed with chambers open at the rear end to receive cartridge, with a 
metallic capsule containing the powder and receiving the ball, a hollow 
flanged ring being provided for the fulminating material around the base 
of the cartridge. 
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CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2319. H. MeLTON, Regent-street, London, “* Manufacture of hats and caps.” 

—Dated sth August, 1862. 

‘This invention consists in certain improvements in hats and caps, the 
object of which 1s to enable them to present two different surfaces to the 
weather, or, in other words to make their surfaces reversible, in order that 
in fine weather a cloth or woven surface may be exposed, and a waterproof 
material or enamelled leather surface in wet weather. The inventor pro- 
poses to form the hat or cap with a double crown and rim, one of which is 
to be of cloth or other woven fabric, the other to be of a waterproof material 
or of enamelled leather. Each of these crowns and rims are to be sewn at 
opposite ends of the body of the hat or cap to the extent of half the cireum- 
ference, and then the two remaining halves of the crowns are to be sewn 


together so as to form one piece, presenting a cloth surface on one side, 
and a waterproof surface on the other side, which may be drawn over 








either of the halves of the crown and rim, which are sewn so as to expose 
anentire cloth surface, or an entire waterproof surface as desired. To 
facilitate the movement of the reversible portion of the cap, a gusset is 
made on each side thereof, and an elastic cord keeps the gusset closed. 
Through the fixed cloth surface of the crown two or more holes may be cut 
for the purpose of ventilation. —Not proceeded with. 
2363. W. E. GepGr, Wellington-street, Strand, London, “ Stays or corsets." 
—A communication.—Dated 26th August, 1862. 
This invention cannot be described without reference to the drawings.— 
vot proceeded with, 





Crass 8.—CHEMICAL. 


Including Special Ch { and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Puint, Puper, Manures, §c. 

2277. W. ScuNnenn, Charlotte-street, Fitzroy-square, London, “ hiprovenents 
in extracting the sulphur and sulphurous acid from the oxy-sulphuset of 
calcium which is contained in the residues or waste material obtained in 
the manufacture of seda.”"—Dated 13th August, 1862. 

The waste material is, in carrying out this invention, moistened with 
water, and then spread out upon great hurdlessuperposed one upon another, 
in the same manner as those used ina common drying room. The principal 
condition is the unrestrained access of air combined with some steam, water, 
and carbonic acid, if this is to be found. The material remains upon the 
hurdles for about two or three weeks (but vot more than 2 month) ; after 
removing it from the hurdles it is washed out (in an apparatus fit for the 
purpose) with water never exceeding a temperature of thirty to forty 
centigrade (of Celsius), and a solution of hyposulphate is thus obtained. 
When this solution has been removed, the material is again spread out upon 
the hurdles, and after the required time washed out again till no more 
hyposulphate will be found. Treated in this way the residue or waste 
material acquires more weight during its stay apon the hurdies. This 
augmentation of weight is equal to the whole weight of the hyposulphaie 
formed, and it resuits therefrom that, if the waste material contains 5 per 
cent. of sulphur to be gained from the hyposulphite,the wei, ht of the sulphur 
is equal to 6 per cent. of the primitive weight of the waste material used ; 
after having repeated the above named process twice there is there- 
fure obtained 12 per cent. of su'phur. The hyposulphite of calcium 
thus obtained must now be decomposed, and this will be done by using 
muriatic acid in the following manner :—The solution of hyposulphite is 
boiled in an iron boiler, and while boiling the muriatic acid is to be added 
by dezrees, and the solution kept boiling till the sulphur is separated from 
the sulphurous acid, which is then let off, and the sulphur will be found at 
the bottom of the boiler ina pure state. If it is wished to obtain sulphur 
alone, the hyposulphite of calcium is evaporated by heating till dry, 
then distilled by heating in iron retorts. By thus proceeding is obtained inu'f 
the sulphur contained in the solution, and the residue remaining in the 
retorts contains a mixture of sulphite of calcium and sulphuret of calcium 
If itis wished to obtain sulphurous acid only, the solution, when evaporated 
as Lefo’e, is to be heated in furnaces with an unrestrained access of air, wid 
half tue sulphur which the svlution contains is obtained as sulphurous acid, 
and the residue left in the furnace is entirely composed uf sulphate of 
calcium.—Not proceeded with. 

2294. W. B. Herapata, Bristo/, ‘ Decolorising solutions of 
Dated lath August, 1862, 

For the purposes of this invention the inventor adds to the solution or 
juice a small portion of the hydrochlorite of an alkali, or of an alkaline 
earth, that which he prefers being the hyperchlorite of lime or ordinary 
bleaching powder ; this he dissolves in water, and he adds the solution to 
the saccharine juice or solution of sugar. Afterwards he can separate the 
lime by the addition of phosphate of soda or potash, which converts it into 
an insoluble phosphate of lime, which is separated by filtration.—Not pro- 
ceeded with, 

2295. J. 8. Buockey, Leeds, * Manusacture of colocring matters.”—Dated lath 
August, 182. ‘. 

For the purposes of this invention the inventor adds to aniline or its 
homologues a mixture of nitric and hydrochloric acid, and he maintains this 
compound for some time at a temperature of about 180 deg. Fah., and thus 
he obtains tie colours required, viz., a mixture of red, purple, and blue, the 
proportions of which will vary according to the quantity of the acid en- 
ployed. The colours contained in the mixture may be separated the one 
from the other and purified.—Not proceeded with. 

2206. W. B. Herapatu, Bristol, “ Tieating crystallisable s 
more svilable Jor sermentation and conversion cnto alcohol and viucegar.” 
—Dated 14th Avgrsi, 1802. 

Tais invention consists in preparing cane, beet, or other cr 
of like character so that its fermentable properties shall be greatly increaved 
and the provers of fermentation rendered more certain and constant there)), 
and the inventor treats it in the following manner :—He dissolves the sugar 
in hot water, either previously or subsequently aciduiated with tolerabiy 
pure hydrochloric acid (but more especiallyrendered free from all contaimina- 
tion with iren), and having raised the temperature of the mixture trom 
about 150 deg. Fah, to 212 deg., and kept it at that temperature during two 
or three hou 10re or lees, he neutralises the acid by adding to the 
mixture a suf ut quantity of carbonate of soda, carbonate of potassa, 
lime water, mitk or cream of lime, carbonate of lime, or any other suitabie 
substance ; and if no excess of these neutralising agents has been improperly 
applied, the solution will be immediatly in a fit state for undergoing the 
process of f¢ ntation, without undergoing any further change than the 
simple reduction of Ue temperature and gravity to those points at which 
the process is usually begun in the brewing trade. But if the colour of the 
sugar employed has becu dark or high cuioured, it mizht be necessary, for 
some purposes, to further submit it to a decolourising or bleaching process, 
so as turender it sufiiciently free from colour to be serviceable for the end in 
view. 

2300. ANNE Srerpard, Victoria-street, Westminster, “ Improvements m 
oltaming light.”— Dated loth August, Ls62. 

This invention has for its object improvements in obtaining light by com- 
bining oxygen gas or carbonic oxide at or near the point of combustion 
with the vapour of naphtha or other hydrocarbon oil, for the purpose of 
obtaining light.—Not proceeded with, 


2330. W. H. Hutcninson, Newton-heath, near Manchester, ** Improvements vn 
the manufacture of ammonia and the prussiates of potash or soda.” — 
Dated 20h August, 1862 

This invention consists, First, in the manufacture of ammonia and the 
prussiates of potash or soda from the refuse gluten and nitrogenous matters 
of starch and other manufactories. To obtain the ammonia the gluten 
or other matters are subjected to destructive distillation, in retorts made of 
suitable materials, with lime or soda and lime, from which the gaseous 
products are conducted to suitable condensers. The crude liquor thus 
obtained may then be puritied by adding an acid, and crystallising by filtering 
or re-distilling. The prussiates of potash or soda are obtained by fusing the 
giuten or other matters in an iron pot or retort with potash or soda. The 
fused mass is then lixiviated with water, filtered or decanted, and the 
prussiates of potash or soda are crystallised from the solution. ‘The prussiates 
of soda or potash are also obtained by passing the gaseous products evolved 
from the gluten or other matters when subjected to destructive distiliation 
over a mixture of charcoal, and potash or soda and iron heated to redness. 
The charcoal is then lixiviated with water and treated as before. Secondly, 
the invention consists in certain improvements in the apparatus for the 
manufacture of ammonia and the prussiates of potash ur soda from auy 
suitable nitrogenous substances. —Vot proceeded with. 

2339. A. Bousrr, Paris, “ Apparatus sor casting or moulding glass, and 
imitating precious stones or marbles.” —Daled 2st August, 1362. 

This iaveution consists of apparatus for the purpose of casting glass and 
mingling the same with enamel, in order to form objects in glass, coloured 
or not ; and also objects presenting the appearance of polished ornamental 
stone. The inventor proposes to use a mould formed in two halves, whieh 
are connected together by a hinge or a spring joint, in order that the 
molten glass from a furnace may be poured or piaced thereon, and com- 
pressed by a screw or clamp so as to receive the shape of the mould.—e! 
procecded with, 

2341. S. P. Grirrin, New Adelphi Chambars, London, “ Apparatus to be used 
in the distillaion of petroleum or any oleaginous, resinous, or alcoholic 
bodies.” — Dated 22nd August, 1862. 

This invention caunot be described without reference to the drawings. 
2346. J. Mackay, Glasgow, ** Soap powder.” —Dated 22nd dugust, 1862. — 

This invention consists, according to one modification, in combining 
together the following, or proportional quantities of the following, ingre- 
dients, viz:—20 ewt. of soda crystals, 1 cwt. of best yellow or pale soap, 
1 ewt. of peari ashes, 1 ewt. of biack or pot ashes, 10 to 20 gallons of water, 
1 ewt. of soda ash, 7 1b. of palm oil, 71b, of sulphuric acid, 7 1b, of suiphate 
of soda, and 7 Ib. of chloride of lime. The ingredients ure all mixed together 
ina boiler and boiled by means of a direct fire, or by means of steam, for 
about five hours, after which the compound is spread out in shallow troughs 
to cool, being continually stirred until cooled. The resulting product 1s a 
granular or more or less crystallised powder, in which state it is packed for 
sale, 

2355. F. T. Moison, Paris, “‘ Cleaning organic matter." —Deted 23rd August, 
lsé2. 

This invention consists in the treatment of organic matter — more 
particularly wool and other fibrous materials—charged with fatty and 
oleaginous or resinous substances, and whereby the inventor separates tle 
said fatty, oleaginous, or resinous substances from such fibrous or other 
matter. For this purpose he places the organic matter in a vessel, where 1¢ 
may be subjected to pressure, and he then forces through it—by means ef a 
pump or by hydrostatic pressure—a current of bi-sulphuret of carbon, or 
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other volatile hydro-carbons, which dissolve the greasy substances and carry 
them off with it in a separate receiver, where, by means of heat, he separates 
the one from the other ; and, subsequently, in order to free the organic 
matter from the volatile oil which may have been absorbed in the mass, he 
causes it to be traversed by a current of heated air put in motion by a force 
pump or an ordinary fan.—Not proceeded with. 





Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


2334. S. J. Paris, Manchester,and W. Bate, Salford, ** Alphabetical electric 
telegraphs.” —Dated 2\st August, 1862. 
The documents relating to this invention are with the law officers under 
objection and cannot at prescnt be seen. 


Crass 10.—MISCELLANEOUS. 


Including ail Patents not found under the preceding heads. 
2195. S. Simon, Hackney, London, “ Ornamenting ladies’ and children 
slippers.” —Dated 5th August, 1862. 

This invention consists in cutting, stamping, or otherwise perforating any 
ornamental design out of the front of the uppers of ladies’ and children’s 
siippers, and fixing a piece of different coloured leather at the back of the 
same, s0 as to show through the perforations.— Not proceeded with. 

2035. G. HASELTINE, Flect-street, London, *‘ Horse-shoe machines.”—A com- 
munication.— Dated 30th October, 1862. 
This invention cannot be described without reference to the drawings. 











Our Iron Fieet.—The Warrior and Resistance are being docked | 


at Keyham steam yard. The bottoms of both are foul. 

Gas ExpLosion ON Suirsoarp —A severe explosivn occurred, on the 
Sth inst., on board the screw collier Battalion, bound from Cardiff 
for London. She had a cargo of Nixon’s Duflryn coal on board, the 
gas from which accumulated to such an extent, on closing the 
hatches, that, on a sailor going into the hold with a lighted candle, 
a severe explosion took place. Fortunately no one was killed, and 
the vessel was not greatly injured. 

Navat Enaineers.—the following appointments have been made 
sincs our last:—E. Rivers, chief engineer, to the Asia for the Mel- 
pomene, when the latter is paid off ; Kh. Allen, chief engineer, to the 
Asia for the Imperieuse, when the latter is paid off; J. Crew, W. 
J. Wise, T. &. Williams, T. B. Jordan, Henry Rawlings, and 
lrederick Earnshaw, assistant engineers, to the Rattlesnake, on the 
coast of Africa, as supernumeraries ; C. Deal, of the Rattler, G. 
M‘Leod, of the Megwra, E. R. Cockrell, J. M. Page, and L. M. 
Green, of the Asia, W. Russell, of the Indus, J. E. Turner, in the 
black Prince, and J. J. Finch, of the Industry, first-class assistant- 
engineers, promoted to engineers; J. Beech, of the Greyhound, 
W. P. Dawe, of the Lifley, and J. Peach, of the Centaur, promoted 
to acting first-cl assistant-engineers; George Lynch, super- 
uunerary in the Fisgard, promoted to engineer. 

‘Tne WASHING OF Pusiic BurtpinGs.—Some days before Saturday 
week the porticos of the Royal Exchange and the Mansion House 
were greatly improved by washing them by the steam fire engine, 
a methed of cleansing previously in use for many years at the 
Bank, and to which we have sometimes referred. If the method 
would be as successful generally as it has been in the cases 
mentioned, the sooner it is applied to other buildings in London the 
better for architecture, and the public perception and appreciation 
ef that art. We cannot see how there can be injury from the 
syringing to any stonework but that in which decay has previously 
commenced, and from which the first action of weather would 
detach the pirticles; and one to whom we first owed the sugges- 
tion, Mr. C. H. Smith, an authority, has not, that we have heard, 
changed his opinion on the subject.— Builder. 

A Wokrn-our SteamMer.—II.M. steamer Kite has been condemned 
at Woolwich. On her voyage home irom Bermuda her machinery 
hecame disabled from the lengthened period of her service—stated 
1o be upwards of fifteen years; her boilers had become corroded to 
the cousistency of paper, and the boiling water was constantly 
escaping. ‘The water tank, and everything serviceable for patcbing 
up the decayed boilers, were cut up and applied for that purpose. 
Un a preliminary survey being made it was found that the rotten 
and decayed state of the timbers apparent throughout the ship ren- 
dered it a marvel that she lived out the voyage in safety. Both the 
paddleboxes were partly carried away, the bulwarks swept out, the 
Jeather packing of the machinery worn off, and the vessel a complete 
wreck. 

Loss or A Scorcn Steamer.—The iron steamship Prince Consort, 
plying between Edinburgh, Aberdeen and Wick, when entering the 
harbour at Aberdeen on Wednesday week was caught by a heavy sea 
andthrown on the stone platform at the extreme point of the pier. As 
the tide was going back at the time when the vessel struck, she 
became firmly fixed upon the low-lying shelf of rocks, and no effort 
could get her off, The passengers and crew—sixty in all—were 
sifely landed by aid of the life-saving apparatus, and a portion of 
the cargo was brought ashore in the course of the evening. During 
the night, the sea continuing very rough, the steamer parted in the 
middle, and up til! Thursday afternoon the fore part, containing the 
engines and boilers, remained embedded in the pier. ‘The Prince 
Consort wasa handsome and very fast sailing vessel of 350-horse 
power, comparatively new, and valued at £16,000, She was insured 
for about three-fourths of her worth. The company (the Aberdeen, 
Leith, and Clyde), to whom she belonged, have been singularly un- 
fortunate in their ships, having lost four valuable vessels within 
some seven or eight years—two of the number during the last six 
months, 

Ixstrretion or Nava ArcuitEcts.—The meetings for 1863 will 
be held at the hall of the Society of Arts, John-street, Adelphi, on 
‘Thursday, 26th March, morning at 12, and evening at 7 o'clock; on 
Vriday, 27th March, morning at 12, and evening at 7 o'clock; and 
on Saturday, 28th March, morning at 12 o'clock only; the Right 
ion. Sir J. S. Pakington, Bart., M.P., G.C.B., D.C.L., President, 
will oceupy the chair. The following is the programme of pro- 
ceedings :—- Thursday, March 26, the following papers will be read and 
discussed: Morning meeting, at 12 o'clock, * On the Naval Archi- 
tecture of the Exhibition of 1862,” by Viec-Admiral Paris, C.B., of 
the French Imperial Navy, Assoc. I.N.A.; “On the Construe- 
tion of lron-plated Ships,” by W. Fairbairn. Esq., LL.D., F.R.S., 
lon. Assoc. I.N.A.; “On Iron-plated Ships,” by J. D'A. Samuda, 
Esq., Mem. Council I.N.A.; “On the Present State of the Question 
at issue between Modern Guns and Iron-Coated Ships,” by J. Scott 
liussell, Esq., F.R.S., Vice-President I.N.A. Evening meeting, at 
* vclock: “On the Steering of Ships,” by N. Barnaby, Esq, 
M.I.N.A.; “On Copper and other Sheathing for the Navy,” by 
W. J. Hay, Esq., F.C.S., Assoc. I.N.A., Chemical Lecturer, Royal 
Naval College, Portsmouth.—Friday, March 27, the following papers 
will be read and discussed: Morning meeting, at 12 o'clock, “ Ex- 
periments at Sea with a Rotating Ship Clinometer,” by Professor 
C. Pi Smyth, F.RS., &c., Astronomer-Royal of Scotland; “On 
the Rolling of Ships as influenced by the Disposition of _ their 
Weights,” by J. Sectt Russell, Esq., F.R.S., Vice-President I.N.A.; 
“On the Resistance of the Medium as Limiting the Angles of 

olling,” by W. Froude, Esq , Assoc. J.N.A.; “ On Isochronism of 
Oscillation in Floating Bodies,” by W. Froude, Esq., Assoc. I.N.A. ; 
* On Tron-clad Sea-going Shield Ships,” by Capt. Cowper P. 
Coles, RLN., Assoc. ILN.A. Evening Meeting at 7 o'clock: “ On 
tue Construction and Support of Iron and other Masts and Spars,” 
»y Charles Lamport, Esq., Assoc. I.N.A.; ‘On an Improved 
Method of Framing Iron Bulkheads,” by G. C. Mackrow, Esq., 






























Assoc IN.A.; “ On the Protection of Iron from Oxidation and 
Souling,” by W. J. Hay, Esq., F.C.8., Assoc. I.N.A.. &c. Saturday, 


March 28, the following papers will be read and discussed, con- 
cluding meeting at 12 o'clock : “ On the Education of Naval Archi- 
tects in England and France,” by J. Scott Russel!, Esq., F.R.S., 
Vice-President I.N.A.; “On the Origin and Cunstruction of her 


a 





ajesty’s yacht Fairy,” by T. J. Ditchburn, Esq., M.I.N.A. ; “On 
an Jnsirument for Measuring the Strain on Ships’ Cables,” by T. M. 
Gladstone, Esq., C.E.; “ On a Curious Form of Differential Wave 
iu @ Stratified Pluid, with an Experimental Jlustration,” by W. 
Froud> Esq., Assoc, ILN.A. 








THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Inox Trave: Slight Revival—Is a Trape Manx Sa i 
Coat Trave: Decline in Pricss—Prr Accment: Negligence of the 
Doggy—'Tue Cvrrixe or tHE Pir Rore xrar Woivernanpron : 
Acquitial of the Prisoner—GENERAL Traves: Trades Specified— 
New Water Pressure Exqine—BrrewincuaM CuAmBer oF Con- 
MERCE—GEOLOGY ArpLicp TO THE Minekat Resoveces or Sourn 
Srarrorpsurre, &c.: Lecture by a Practical Engineer. 

Transactions in the pig-iron department, though showing a slight 

increase upon last week, are yet in number comparatively few; and 

as regards the hematite and other brands peculiar to this district, this 


SALEADBLE ?— 


















state of affairsisin great part attributable to theapparently determined | 


stand made by the agents of the various houses who are the largest 
producers of this description. They still refuse to negotiate at other 
than their own prices, and as upon the opposite side equal obstinacy 
is manifested, the amount of business transacted is, in consequence, 
considerably lessened. Persistency is threatened on either side, 
but by consumers hopes and assurances of a sanguine character are 
cherished and entertained. The sales effected during the last few days 
have been principally on account of the known description, for 
which, if we credit the assertions of vendors, the ruling prices of 
last quarter have been received. For most of the other descrip- 
tions scarcely any demand has been experienced, notwith- 
standing a reduction in price to the extent of 1s. 3d. and 2s. 6d. 
Northampton pigs, formerly celling at £3 2s, 6d., are now obtain- 
able at £3. The slight revival in the department just noticed is 
also perceptible in that of finished iron. The benefit accruing from 
the improvement is chiefly felt by the manufacturers of plates, and 
especially by those who recently have not at least been subjected to 
any undue pressure on account of unexecuted orders. A slightly 
enlivening influence has also been exerted upon the demand for 
sheets for the home department. 

A case involving the important point whethera trade mark of a firm 
of ironmasters dissolved by the death of one of the partners oughtto be 
sold as part of partnership effects, has recently been heard before the 
Master of the Rolls. ‘The facts were that the partnership consisted 
first of three persons, Bradley, Barrows, and Hall; afterwards 
Bradley retired in favour cf Bramah, and on the death of the latter 
his share was sold to the survivors, Barrows and Ilall, who 
continued the partnership. The business was carried on at the 
Bloomfield (Staffordshire) ironworks, and while it was so carried on 
the letters * B. B. H.,” with a crown over them, were used as the 
trade mark in question by the successive firms. Hall then died, 
leaving Barrows the sole survivor; and this suit was now instituted 
by Hall's executors, in which the above question came on for’ de- 
cision. His Honour, in giving judgment, said that to the two ques- 











| tions—Ist, whether the trade mark should be sold with the partner- 


ship works; and 2ndly, whether, if sold, the Court could restrain 
the defendant, the surviving partner, from using the same, negative 
apswers must be returned. It must be conceded that there was a 
property in the trade mark, but his Honour thought that length of 
time was not necessary to its existence. ‘This mark, however, 
denoted merely the persons by whom the goods were made. ‘The 
Court could not, therefore, interfere with the surviving partner's 
use of the mark, nor could it confer a right to use it upon another 
person or firm, The result was that all the good will belonging to 
the spot on which business was conducted would be sold, but not 
the right to use a device intimating to the public that the business 
which might in future be carried on was that of the original firm. 

Relative to the coal trade we may remark that prices generally 
show a downward tendency. And especially does this remark 
apply to the orders reecived on account of the heather and brooch 
descriptions. The till recently wnusnally large demand has very 
perceptibly diminished, and the necessary consequence has of course 
followed. For the thick descriptions of mineral, however, the de- 
mand is characterised by some amount of briskuess, The require- 
ments of the various works in the districts have diminished but 
litle, though for household purposes so muck cannot be said. 
White iron-stone is in better request, with a slight advance in price. 
For gubbin and blue flats the demand has experienced little decline. 
The royal marriage festivities last week caused a universal 
cessation of labour at the various collieries. Operations have now 
been resumed, and unemployed operatives are not numerous. 

An explosion, by which two lives were lost and four persons 
injured, happened on Friday morning last at a stone pit at Darlaston 
Green. At six o'clock on that morning about twenty colliers had 
descended to their work, when the accumulated gas in the workings 
suddenly exploded. Six of the miners had gone away to com- 
mence work, and out of these one man and a boy were killed and 
the remainder seriously injured. The men who had not yet pro 
ceeded to work were, at the time, standing near the bottom of the 
shaft, and, in consequence, escaped with injuries of a slight descrip- 
tion. An inquest upon the bodies has been opened, and, from the 
evidence produced, it would appear that the accident is in great part 
attributable to the negligence of the “ doggy” of the pit. By the 
special rules it is required that the “doggy” shall examine the pit 
at least once every morning, with the view of discovering the pre- 
sence of gas, and, inasmuch as no safety lamps were used by the 
miners, the precaution in this case was especially necessary. Not- 
withstanding this, however, the “ doggy,” according to his own 
admission, had not made an examination of the workings for several 
mornings prior to the accident, <A fire which, on the previous 
evening, had been burning at the bottom of the shaft had, during 
the night, been allowed to go out for want of fuel. The inquiry 
was finally adjourned, and the matter will no doubt be fully investi- 
gated. 

John Jeavons, the engine-tenter atthe Paget’s Croft Colliery, at 
which three colliers were recently killed in consequence of the cut- 
ting of the pit rope, and who, from various circumstances tending to 
point him out as the guilty person, had been indicted upon a charge 
of wilful murder at Stafford, was on Tuesday last acquitted, after a 
trial of many hours. The jury in delivering their verdict expressed 
an opinion that the rope had undoubtedly been partially severed by 
some unknown hand. 

The condition of the general trades of this district contrasts some- 
what favourably with that of three or four weeks since. The tolerably 
numerous complaints then rife are no longer heard ; an inspection 
of the order books at mostof the leading houses would reveal the con- 
gratulatory fact that for the present comparative contentedness a 
suflicient reason may be found,and that tor the present quarter at 
least no extensive want of orders will be experienced. or locks 
and japan goods the demand exhibits an improvement, the opera- 
tives in the edge-tool branch are tolerably sure of regular employ- 
ment during at least the ensuing six or eight weeks ; and the tin- 
plate workers have no cause of complaint. At Wednesbury slackness 
at any of the principal works will not be found; briskness 
characterises the casting trade; and at Darlaston forcible idleness on 
the part of the operatives is unnecessary. 

Theorders inthe hands of the hollow-ware manufacturersat West- 
bromwich aro sufficiently numerous to afford full employment to 
theirmen. Operations in the staple trade of Walsall do not, how- 
ever, present features of activity. Full time and employment of 
Jabour are maintained at the numerous works in the neighbourhood 
of Dudley and Stourbridge. ‘The business still being transacted in 
some of the fancy trades is far from despicable, and the large manu- 
factories, as also the rolling mills, are well employed. 

A local paper draws attention to an hydraulic engine, which is 
now doing the work of a steam-engine at the waterworks office in 
Wolverhampton. The following description is given:—‘ The 
engine is the invention of Mr. H. J. Lewis, a practical engineer, 
and from the advantage it possesses we cannot doubt that it will 
come into extensive use. Its mechanism in appearance is much 
the same as that of the steam engine, with the exception that it has 
two globes or air vessels upon the cylinder. ‘The action is very 
simple, The water is supplied to the engine from the main by 























means of an ordinary pump, and can be turned on or off by means 
of acommon stop-cock at pleasure. When the engine is about to 
be set to work, the water is allowed to pass into a chest or nozzle, 
within which is a slide valve, the same as that used in a steam 
engine. The water having filled the nozzle, rushes through the 
passage that is not covered by the slide-valve into the cylinder, 
forcing the piston along with it, at the same time compressing the 
air in one of the globes or air-vessels that we have before men- 
tioned, until the slice valves shut the passage; when the air that 
is now compressed in the one globe, by giving a certain amount of 
elasticity to the water acting on the piston, enables the crank to 
continue its motion. After the valve has covered the one passage, 
preparatory to the opening of the other passage for the return stroke 
of the engine, the same process is repeated. ‘lhe rectilinear motion 
is converted into a rotary motion by means of a connecting rod 
and crank, and applied to the purpose for which it is required by 
ordinary pulley bands. The power is of course capable of increase 
according to the size of the engine; but it seems now best adapted 
for work for which small steam engines are employed, The ad- 
vantages attending the water-pressure engine are great. It cau be 
used wherever water is supplied from the main with expedition and 
ease, nothing more being required to set it at work or to stop it 
than to turn the stop-cock. No boiler nor boiler fixings are re- 
quired, and there is of course perfect freedom from the danger of 
explosion. It requires no attendance or supervision while at 
work, and may be worked at the shortest intervals or for hours 
consecutively as oceasion may require. The water, too, is as pure 
after it has passed through the engine as when it entered, and may 
be immediately used, retained, or re-distributed, as required. The cost 
of the engine is comparatively small; while the charge for water 
will be much less than that incurred in the case of steam engines 
for coal and attendance.” 

Ata meeting of the Council of the Birmingham Chamber of Com- 
merce, held on Monday last, the report of the Italian Tariff 
Committee was read, including a copy of a letter which had been 
dispatched to the Board of ‘Trade, calling the attention of her 
Majesty's Government to the injury likely to be inflicted on the 
trade of this district by certain stipulations mado by the Italian 
Government in the treaty of commerce lately concluded between 
that country and France. A report was also read, and subsequently 
adopted, from the delegation appointed last month to attend the 
annual meeting of the Association of Chambers of Commerce. A 
petition against Mr. Bouverie’s Writs Prohibition Bill was adopted, 
and forwarded for presentation to Parliament. Among the commnu- 
nications read was one from Smyrna, announcing the establishment 
of a Chamber of Commerce in tiat commercial emporium of the 
Levant. Copies of catalogues of Austrian products at tho Inter- 
national Exhibition, forwarded by the Imperial Austrian Commis- 
sion, were among the contributions to the library. 

At an evening meeting of the Dudley and Midland Geological and 
Scientitic Society and Field Club, held on ‘Tuesday last at Dudley, 
Mr. A. Beckett presiding, Mr. H. Johnson, mining engineer of Dudiey, 
read a paper “On the practical application of geology to the in- 
dustrial pursuits of the South Staffordshire mineral district.” As the 
subject may fairly be supposed to be of the greatest interest and 
importance to our readers, we make no apology for giving the 
lecture at a considerable length. 

After pointing out the great importance of the science of Geology 
in connection with mining operations, the lecturer s tid that the pro- 
vince of his paper was more particularly to draw the attention of the 
members of the society to the physical geology of the confines of 
the South Staffordshire coal fields with a view, if possible, of making 
further discoveries of coal, and ofincreasing its size and importance. 
The coal field of South Staffordshire, as now explored, measured from 
south to north, say from Dudley to Brereton, near Rugeley,a distance 
of twenty miles; and from east to west, from Westbromwich to 
Kingswinford, a distance of seven miles. This area, then, which 
amounted to about eighty square miles, as at present explored, repre- 
sented the total area of goal-bearing rocks for all the purposes of 
the immense mining and manufacturing interests of the district, and 
nearly the whole of that famous seam of thick or ten-yard coal was 
exhausted. It had been estimated by Mr. William Matthews, in his 
paper on * The ‘Ten-Yard Coal of South Staffordshire,” read before the 
Institute of Mechanical Engineers in Birminzham on the &th of 
August, 1860, that the durationof the thick coal, at its present rate of 
consumption (unless further discoveries should be made), would not 
exceed forty-two years on the east side of Dudley, and thirty-seven 
years on the west side of that town. Whether this assumption, based 
as if no doubt was upon the most practical and correct data which 
that gentleman could collect, was quite true, or even an approxima- 
tion to the truth, it became a matter of the most serious contempla- 
tion to the interests of that busy hive of industry, 

What could the immense manufacturing interests of the district 
do without a supply of coal? ‘The present consumption of iron- 
stone was more than the district could produce, and if the demand 
for coal exceeded the means of production, the manufacturing es- 
tablishments must leave the district altogether. The great rate of 
exhaustion that was yearly going on in that very limited coal field, 
namely, to the extent of 13,400 tons, showed the importance 
of further discoveries of coal being made, if possible , and it was 
only by the sulving of some geological problems that they could 
hope to effect this desideratum. Contrary to the expectations that 
might have been originated by the admirable geological map of the 
coal field by Beete Jukes, thick coal had been found below 
the Permian. At Westbromwich, after the Earl of Dart- 
mouth had expended £30,000 in sinking to it, a large area of valuable 
thick coal had been for many years in successful operation, ata 
depth ranging from 250 to 400 yards, ‘That spirited venture of his 
lordship, which was made in 1832, unravelled the mystery of the 
existence of the thick coal underneath the Permian. Since that 
period many other extensive sinkings had been prosecuted to the 
same bed, and with the same successful results, but, on account of 
improved mining appliances, at considerably less cost and trouble. 
At Messrs. Chance’s glassworks, at Spon Lane, the thick coal was 
found lying at a depth of 400 yards. It was of regular character 
and thickness, and possessed no appearance of any faults in the 
direction of Smethwick or Birmingham, and having a slight south- 
easterly dip. This being the case, might they not fairly calculate 
upon the seam continuing, not only in a direction for Birmingham, 
but also in a direction which would take in the ground between 
Oldbury and Smethwick on to Warley Abbey, and thence 
into the little peninsula of coal measures that jutted out from 
the main body of the coal field near Weoley Castle, not far 
from Harbourne,which would give an area of aboutsix square miles ? 
Again, on looking to the south end of the coal field, there would be 
seen a vast extent of Permian overlying the coal measures, equal 
to about fifteen square miles, with coal measures south of it, crop- 
ping out against the Lickey hill. A good rib of thick coal running 
east and west had been cut off, extending from the Hayes Colliery 
near the Lye, where it was 130 yards deep, extending past Cradley, 
nearly to the town of Hales Owen, where it was 250 yards in depth, 
and having a slight south-easterly dip towards the Permian last 
referred to, without any indication of any fault or other disturbance 
to cut it off. Beyond this evidence as to the existence of thick coal 
in that direction, Major Richards had recently bored at Wassel Grove 
and there found the thick coal at a depth of 175 yards, the thick 
coal discovered by such boring, including the shale partings, being 
upwards of 30 feet in thickness. ‘Taking, then, the length of the 
rib actually cut off by the different collieries now at work on the 
line of it as 2) miles, and the distance to the bore-hole south of the 
rib cut off at i} miles, had, in this instance, nearly 2,000 acres that 
might fairly be calculated upon. South of this were other 2,000 
acres of coal measures exposed at surface, which appeared equally 
favourable, and south of this was the 15 square miles of Permian, 
with the small patch of coal measures rising to the surface still south 
of the Permian, that might also be fairly calculated upon so long as 
there were no indications to the contrary. With such very favourable 
evidence as to the probableextension of thecoal fieldin the latterdirec- 
tion, it wasalmostincredible that no capitalistor large landed proprietor 
had at present been found who would incur the cost of sinking a 
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proper shaft. But this, to some extent, had possibly been caused by 
r. Jukes having, in his first memoir of that coal-field, stated that 
he estimated the depth at Wassel Grove to be 333 yards, whereas, in 
reality, it had proved to be only a very little more than one-half of 
the estimated depth. He did not mention this in any way to dis- 
parage the labours of Mr. Jukes ; on the contrary, he believed the 
efforts of that gentleman for the interests of that district to have 
been of the very highest character. Besides the two out-lying un- 
explored districts before alluded to, there was Permian, extending 
from Himley to near Cannock, a distance of nine miles, under 
which there was great probability of the existence of coal. 
But he refrained from a more detailed reference to that 
portion as it would encroach upon the valuable paper Mr. S. H. 
Blackwell had kindly consented to read upon the probable connection 
ofthe South Staffordshire coal field with thatof Shropshire. ‘Thestudy 
of the probable connection of the South Staffordshire to the Shrop- 
shire coal fields would be vastly assisted by members being particular 
in properly labelling all fossils collected in either coal field, in order 
to determine their respective analogous, and thereby, probably, 
the relative beds of coal or ironstone in either district. After intro- 
ducing an extract from Mr. J. W. Salter’s paper on the fossils of 
the South Wales coal field, and another from Mr. Rogers on the 
iron ores of the same district, Mr. Johnson went on to say that, 
after having called their attention to the very important unexplored 
portion of their coal field, and believing, as he did, that the success 
of such institutions as the one the members of which he 
was then addressing, depended mainly upon the amount of the 
practical good it could afford to the interests of the district in which 
it was founded, he respectfully suggested to the committee that its 
first and primary efforts should be expended at home in endeavouring 
if possible to collect such an amount of practical evidence in favour 
of the extension of the coal field that, if successfully carried out, 
would obtain for the Institute such an amount of patronage and 
support as would ensure its beneficial and permanent existence. Ile 
would suggest, therefore, that the society thoroughly explored its 
own coal field before extending its operations abroad. Amongst 
the topics for the future discussion of the society, which if 
impassionately conducted might prove of the greatest importance to 
the interests of the districts, he would mention the desirability of en- 
deavouring to establish a connection between the thick coal where 
last seen at Spon-lane, Westbromwich, at a depth of 400 ya and 
the out-crop of a coal of similar thickness (LO yards) above the 
Hawkesbury Colliery, near Coventry ; aud, as the shallow and 
deep coals of Cannock Chase were so analogous to the deep and 
bench coal at lamworth, whether a connection between these two 
districts could not be satisfactorily established. Jukes in his 

















valuable and interesting memoir of the South Staffordshire 
coal field, presuming upon a certain thickness of new red 
and Permian existing between that coal-field and the coal 


field of Warwickshire and Shropshire, stated that it might pro- 
bably be 1,000 yards deep to the coal in each case. Ile (Mr. Johnson) 
had shown above that the depth might with equal probability be 
only 500 yards. If this should prove to be so, these two important 
tracts would be easily brought within the reach of improved modern 
mining machinery. Almost within his own business recollection 
it had been a great question where coal existed ; but from the rapid 
strides which geological science had taken in late years, it was now 
more difficult, under certain geological conditions, to say where it 
did not exist, for the existence of Permian, accompanied with other 
favourable geological indications, should be regarded as indicative 
of coal rather than the contrary. Some years ago a nocion was en- 
tertained that no coal would be found under any red sandstone or 
purple marls, or in the proximity of domes of basalt. Geology and 
practical mining had together proved the utter fallacy of such con- 
clusions. In that coal field the thick coal had been found, and 
worked to the extent of nearly half a mile, under where the Rowley 
Rag (basalt) showed itself at the surface; had been wholly worked 
under Powke Hill (basalt), near Walsall, without being eut out by 
such basalt; and the thick coal had been found to exist under the 
Permian wherever it had been properly sought after. Instances all 
over the kingdom might be given to explode the fallacy he was here 








referring to. Mr. Johnson referred to several of these instances, 
and, coutinuing, said he hoped that sufficient evidence had been 


adduced to show that great depths and apparent geological 
uncertainties and mining difliculties had been overcome by the 
modern appliances of mining, the introduction of capital, and 
the application of a sound, practical judgment. He concluded by 
expressing a wish that every mine agent in the district might be- 
come a member of the Institute; and that a general geological plan 
of the entire district, upon a large scale, would be provided as soon as 
the new rooms were completed. Upon such a map the faults, out- 
crops, and other interesting data relating to the coal field might be 
by them correctly recorded from time to time. ‘Thus they would be 
enabled to hand down to successive generations some guide as 
to the extent of their operations ; and thus show that they, during 
their time, were not unmindful of both the pleasures and also the 
trouble which awaited their mining successors. The Chairman 
generally contirmed the views to which Mr. Johnson had given 
expression. He said that he was satisfied that an extensive and 
valuable tield lay between the South Staffordshire and the Shrop- 
shire coal fields, and also between the South Staffordshire and the 
Warwickshire districts, and added that Mr. Hull had recommended 
the Duke of Marlborough to mine for coal on his estate, it being 
his (Mr. Hull's) opinion that there was coal there, and that even 
beneath the city of Oxford the same mineral was to be found at a 
dept of 200 yards. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverrooi: Mersey Docks and Harbour Board—1iverroon Steam 
Suwring Movements—Norrnenn Tories: The Tyne Steamers: 
Masters and Men—Srate ov 'VRAvE av Suevere.v—Arranates 
FOR STEAMING CorroN—THE LANCASHIRE SrrvuatloN—Ncor.anp : 
Railway Extension: Clyd> Shipbuilding. 

To commence with Liverpool. Several matters of interest were 

discussed at the last sitting of the Mersey Docks and Harbour 

Board. It was agreed to place seventeen treble purchase capstans 

on the dock quays, at a cost of about £57 each. It was also agreed 

to enlarge the shed at the west side of the Clarence Dock, occ upied 
by Messrs. Powell and Co., at an estimated cost of £1 , and to 
do certain repairs to the present shed, &c., at a further cost of about 
£80. In reference to a proposal for making arrangements for the 
chain-testing machines at Birkenhead, Mr. Boult said it appeared as 
if the engineer was empowered to organise a staff for the establish- 
ments both at Birkenhead and Liverpool, and to prepare a scale of 
charges for the two places. At the time the money was voted for 
building the chain-testing works at Birkenhead the impression was 
that the entire business of chain-testing was to be removed to Bir- 
kenhead, and that the establishment on this side of the water was 
to be given up. If, however, a staff was to be kept up for this pur- 
pose both at Birkenhead and Liverpool, the board would tind this 
process of chain-testing a costly affair. Mr. Brocklebank said the 
works’ committee did not think it desirable at present to give up the 
chain-testing works on this side, and it might be a question whether 
it was desirable to give them up at all. ‘Lhere might be an amount 
of testing required in Liverpool which it would prove i 
nient to take over to the other side of the water, The experience 
of the committee would, he was sure, guide them to a proper con- 
clusion as to whether the chain-testing works of Liverpool should 
be given up; he might, however, say that he hoped there would be 
sufticient power on the Birkenhead side of the water to do all that 
was requisite for Liverpool, but it should be borne in mind that, 

when the new chain-testing works at Birkenhead were formed, a 

strong memorial was presented to the board, praying for the conti- 

nuance of the works in Liverpool. Mr. Boult, referring to the new 























graving docks at Birkenhead, said it was understood that those docks 
were to be formed with cradies for ships, and not upon the dock- 
land-slip system, and he hoped matters had not proceeded too 





far to prevent the committee constructing cradles. The engineer 
Sald the graving docks were fitted up in the ordinary way, with cast 
iron blocks, except the large one, which would have cradles along 
the side of it. He had had no notice to the contrary, nor did he 
know that any deviation from the plan of Mr. Hartley was in con- 
templation. Mr. Boult regretted to hear this, for he remembe 
having attended a meeting of the works committee when the ch¢ 
man said they must have bridge cradles in the graving docks, which 
were found to work so satisfactorily in the United States. The 
consequence of putting vessels upon the old-fashioned blocks was 
that the keel was forced up, and certain portions of the lower part of 
the ship were strained. It had often been found necessary after a 
ship had been upon the blocks to have her seams re-caulked, that, 
when she left the graving dock, as everybody supposed perfect, she 
was found leaky. That was the consequence of ships going into 
the graving docks and being put upon blocks instead of into a cradle. 
He hoped that it was not too late, even now, to have this altered. 
Mr. Brocklebank said the committee would have no objection to re- 
consider the question, since their only object was to do that which 
would most facilitate the business of the port and improve their own 
estate. It was agreed, in concurrence with a report from the engi- 
neer, to allow the use of the Great Float for the purpose of testing 
the engines of steamers. ‘The substance of the report was that the 
engineer thought the board might grant permission to use the Float 
for that purpose, provided the vessels were kept a proper distance 
from the walls; the speed at which the engines were to be worked 
was to be left in the hands of the harbour master. 

A company has been formed for establishing a line of steamers 
between Liverpool and the West Ind The company has already 
acquired several first-class steamers, and will despatch the first 
vessel, the Darien, on Tuesday, April 21. The operations of the 
company will extend also to Central America. ‘The ports at which 
the steamers will touch are St. Thomas, La Guayra, Puerto Cabello, 
Santa Martha, Carthagena, and Cvulon; and vessels are to be 
despatched on the 21st of each month. The Darien, which is to 
leave on the 21st of April, is 1,087 tons burthen; and the company 
has acquired, besides, the Venezuelan, 1,000 tons burthen; and the 
Granadian, 1,100 tons burthen ; while another, the Mexican, of 
similar tonnage, is now in course of construction. The Great astern 
will leave the Mersey for New York on Saturday, April 4. 

The north has been so occupied, like the rest of the country, 
during the last few days with rejoicings in celebration of the mar- 
riage of the Prince of Wales that it supplies only a scanty budget 
this week. The River Tyne Commissioners held their usual 
monthly meeting yesterday week, but the only interesting feature 
in their proceedings was a letter read from Messrs. Locke, Blackett, 
and Co., complaining of the speed of the river steamboats. It was 
determined that the steamboat companies should be informed that 
the commissioners were determined to deal effectually with the evil. 
Three weeks since, Mes-rs. Oswald, iron shipbuilders, commenced 
proceedings before the county bench of magistrates at Sunderland 
against a man whom they claimed as a servant, and who had left 
them and gone to work for another firm. On that occasion the 
bench could not decide whether the piece work the man had engaged 
to complete made bim a hired servant, or a civil contractor merely. 
On Saturday, Mr. ‘T. W. Ransom, who prosecuted, informed the 
bench that he intended to take a case for the opinion of one of the 
superior courts, but wished the magistrates to find whether the 
defendant was a hired servant or not. ‘The Mayor said they were 
satisfied the man was a hired servant, but the matter in doubt was 
whether that hiring was a civil contract or a hiring which consti- 
tuted the relationship of master and servant. ‘That point they 
could not decide, and it involved the whole question. Mr. Ransom 
undertook to draw up a special case, and submit it to the clerk of the 
court. As it is the common practice in these building yards to 
have vessels constructed by a number of petty contractors, it is 
obviously of importance that this point should be properly decided 
as in the present state of matters men may leave their work at plea- 
sure. 

At Sheffield a fair demand is still experienced from Germany for 
stecl, edge-tools, and other articles; but in other European couatries 
the uncertainty occasioned by public events rather checks com- 
mercial affairs. ‘The orders from Russia, although rather better in 
some branches, are still below the usual average, and the Ltalians 
also are not ordering so freely. ‘The local trade with France shows 
a falling off as compared with 1862. Thus the Board of ‘Trade 
returns show that the value of the steel exported to France in 
January, 1862, was £8,506, and only 46,694 in January, 
1x63. The value of the knives, forks, scissors, shears, saws, 
files, edge-tools, &c., exported to France was £6,840 in January, 
1862, and only £2,283 in January, 1863. 

Attention was recently called under this head to Mr. W. 
Wanklyn’s apparatus for steaming cotton before it was operated 
upon by any opening machine; and we may now refer with 
advantage to an apparatus having a similar object, with 
this diflerence, that it applies the steam to the cotton fibres 
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after they have been disintegrated by passing through 
a cotton opener. ‘The apparatus, which has been patented 


by Mr. Mayall, jun., of Liverpool, may be described as an 
addition to the ordinary cotton opening machine, consisting of a 
travelling creeper or endless lattice about 4ft. long, and of the full 
breadth of the machine, which receives the cotton as it passes from 
the calender rollers, and preventing the cotton from falling to the 
floor in the ordinary manner, conducts it through a steam chest 
formed of painted tin, and supplied with an outlet pipe above to 
carry off the steam after it has permeated the loose tibres of cotton 
as they pass on the creeper, and also supplied with small troughs 
round its lower edges, which convey away from the cover the water 
which may arise trom condensation, and thus prevent the possibility 
of the cotton being afiected by water inany way. A steain pipe, in 
the form of the letter D, with numerous small holes in its flattened 
surface, is placed between the upper and lower parts of the creeper, 
and supplies the loose and thoroughly-separated tibres, passing over 
With any amount of steam moisture which may be found requisite 
for the particular kind of cotton under treatment. One of the 
advantages of this apparatus is the evident certainty of its acticn, 
for when once the steam is turned on to a given point, supposing the 
speed of the machine, the pressure of steam, and quantity of 
cotton passed through the machine to be uniform, which m a well- 
regulated mill will be the case, then it follows that the action of the 
steam must always be constant in its eflects upon the cotton passed 
through it. Another point of excellence is that the apparatus is 
perfectly self-acting, and requires no additional labour on the part 
of the operative, his only duty in connection with it being simply 
to open or close a steam tap when starting or stopping the machine 
As steam is the most perfect tire annihilator yet known as the 
major part of tires in cotton mills occur in the cotton-opening ma- 
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chine, it must be evident that should a fire occur in an opener, with 
this apparatus, the fire must be extinguished the moment it comes 


in contact with the steam, and, therefore, this is another decided ad- 
vantage. Ata recent trial of the apparatus, one of the experiments 
shown was with Surat cotton, steamed before it had been opened by 
the machine, and on some which had been opened before being 
steamed, when ghere certainly appeared to be less leaf and dirt, and 
# brighter colour in the latter than in the former. Afterwards some 
Egyptian cotton was operated upon, when an improvement even 
more marked than in the case ef Surat was clearly preceptible. 
Brazilian cotton was said to be equally favourably atlected by steam. 
It was stated that although the apparatus has been in constant 
operation for several months, no appearance of rust or clogging has 
been found in the wire of the carding engines, nor the least extra 
tendency to licking in the top rollers of any of the frames ; while, on 
the other hand, they had found that steamed cotton made less waste 
than usual, that less twist was required for the same counts of yarns 
that the work spun better, and that, as a result, while 44’s are now 
being spun for similar rovings from which 40’s were formerly spun, 
the spinners can and do produce—when on full time—one to two 
hanks per spindle more each week with steamed cotton than they 
could on the old principle. " 


























There are not wanting symptoms that the patience of the un- 
employed Lancashire operatives is becoming exhausted. As week 
after week passes away, and the horizon before them is still as black 
and gloomy as ever, the poor people begin to mutter their discontent: 
In truth, the situation is still a very serious one. Itis something to 
have nearly got through the winter, but still the high price of cotton 
and the fitful character of the supplies continue to completely 
paralyse the trade, and at the most two and a-half or three days 
work per week is all that can be hoped for in 1863. Another cir- 
cumstance in connection with the disaster is the fact that the 
liberality of the public is becoming exhausted, the receipts of the 
Central Committee at Manchester having fallen to £5,000 per week 
so that in about twenty weeks the resources at their disposal will be 
exhausted, and it will not be possible to continue even the meagre 
pittance still doled out. Twenty weeks would carry us into August 
but it is to be hoped that Parliament will not separate without 
fully taking stock of the present crisis. The voluntary benevolence 
of the public achieved great things last autumn and winter, but can 
it be again relied on? That is the great question which appears to 
stare us in the face, and which must be fully and anxiously considered. 
In twenty weeks it is possible that events may take a turn for the 
better across the Atlantic, but we fear no cessation of hostilities, and 
no settlement of the present difliculties can be hoped for so long as 
Mr. Lincolu remains in power, and he does not leave the White 
House until March 3, 1864. 

From Scotland we learn that the Inverness and Aberdeen Junction 
Railway Company is about to proceed with its Ross-shire extensions, 
which embrace altogether about 26 miles of railway. The works 
will be executed under the supervision of Messrs. J. Mitchell and 
Co., civil engineers, of Inveruess. The steam ram Hector has left 
yde, and has arrived at portsmouth. 


The royal mail steamer 
sica made a trip down the Clyde yesterday week for the purpose 
of being tested by the oflice ppointed by the Admiralty, to prove 
her fitness for the mail service. As might have been expected, 
everything gave satisfaction, both to the surveyors and to Messrs, 
Burns, under whose orders she was built, by Messrs. Jas. and George 
Thomson, for the mail line between Nassau and Havana and New 
York, to run in connection with the great main line of the 
Cunard Company, between America and this country. The 
Corsica is titted with every requisite peculiar to the climate and the 
particular service in which she is to be engaged, and will do credit 
to the shipbuilding and engineering of the Clyde. A similar cruise 
has been made by the Royal Mail steamer Wolf. 2 made the run 
between Belfast and Greenock in little over six hours, which, con- 
sidering the weather and an adverse tide, gave satisfaction to all 
connected with the vessel. ‘The Wolf is, perhaps of her class, Messrs. 
Napier’s most successful eflort; the engines are upon the diagonal 
principle. ‘The Wolf is the first of a new fleet of paddle steamers 
now being built upon the Clyde for the Messrs. Burns, for the 
service of the mail line between Scotland and Ireland. Coal traflic 
contributes a great portion of the revenue of the Clyde and 
Messrs. Burns alone pay about a twelfth part of the entire dues of the 
river, while their vast fleet consumes upwards of 200,0U0 tons of 
coal per annum. 
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New 9-1x. Guy.—Mr. Lynal Thomas’ new 9-in, muzzle-loading 
gun, le on the coil Ystem, has been compl ted at Woolwich. 
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uting, and now yields from 300 to 400 bar 
ilis also being taken from the differ 
by pumping of any present failure of the supply. 
The inhabitants of the oil district are about to sink what is termed a 
“test well,” in order to ascertain what quantity may be expected to 
flow from a greater depth than yet reached. It is intended to sink 
this “ test well” 1,000it., as none of the present wells excced 300ft. 
in depth. . 
The Daily News, July 1st, speaking of Denson’s Watches in 
the Exhibition, says :—‘*Here are arranged a fine selection of 
watches manufactured by bim on the latest and most approved 
principles of horological science. When we compare them with the 
specimens of ancient watch-work which are placed beside them, or 
even with those worn by our grandfathers, the immense advance in 
this branch of the mechanical arts is at once apparent.” Chronometer, 
duplex, lever, horizontal, repeaters, centre seconds, keyless, split 
seconds, and every description of watch, from the plainest to the 
highest quality of which the art is at present capable, and adapted 
to all climates. Benson’s Illustrated Pamphlet on Watches (free for 
two stamps) contains a short history of watch-making, with descrip- 
tions and prices. It acts as a guide in the purchase of a watch, aud 
enables those who live in Scoland, Ireland, Wales, the Colonies, 
India, or any part of the world, to select a watch, and have it sent 
free and safe by post. J. W. Benson, Prize Medallist, 33 and 34, 
Ludgate-hill, London. Established 1749.—{ Advt. | 
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Maron 27, 1863. 


INSTITUTION OF CIVIL ENGINEERS. 
February 17, 1863. 
Joun HawksHAw, Esq., President, in the chair. 


Tue discussion upon the two papers “ On the Drainage of Dun- 
dee,” by Mr. J. Fulton, and “On the Sewerage of Newport, Mon- 
mouthshire,” by Mr. A.Williams, Assoc. Inst. C.E., F.G.S., occupied 
the whole of the evening. 

It was remarked that, although the author of the first paper had 
stated that no ventilation whatever had been applied to the sewers 
in Dundee, yet, with apparent inconsistency, he spoke of the gases 
of the sewers being prevented from escaping into the streets and 
houses by trapped gullies. It was urged that it was dangerous to 
lay down a system of sewers over an entire town, without, in the 
first place, providing, as part of the scheme, for the fullest and freest 
ventilation, particularly at the higher levels; and that care was 
specially necessary in towns presenting naturally steep gradients. 
Disease had broken out in well-sewered districts, which was traced 
to the connection of the house drains with unventilated sewers ; 
the highest portions of the towns suffering most severely. If the 
sewers of Dundee were sweet it would lead to the inference that 
they must have been badly constructed, and that there were joints 
and crevices which let out the gases ; for with a perfectly tight sewer 
the gases must rise to the upper extremity, and escape into the houses 
through the house drains. 

It was thought that the sections of the Newport sewers were of 
the most approved forms, and that the bricks employed there were 
admirably adapted for the construction of such sewers with economy. 
But it was contended that there was no advantage in building 
brick sewers sufficiently large for a man to pass through, unless 
those dimensions were required to discharge the sewage flowing 
into them. In every instance where there are two rings of brick- 
work in the invert, there should be two rows of “headers” at or 
about the springing, so as to bond and tie the work together where 
the arch commenced. 

In a hilly town the whole system of sewers should not be so con- 
nected together as to allow of the accumulation of the sewage 
gases in the higher parts of the district. Where the gradient was 
steeper than 1 in 200, and a sewer was one mile in length, it should 
be divided by steps or falls, and there should be a flap vaive upon 
the upper or discharging end of the sewer, and at least two street 
grates at this point, so as to ensure thorough ventilation. Where 
the sewage was discharged into a river, having a low summer 
level and a high flood level, it was not always practicable or 
desirable to carry the whole of the sewage in flood down below 
the summer level. In such cases the arrangement adopted at 
Windsor Castle might be followed. Formerly a large brick sewer 
discharged itself into the Thames, cicse to the Queen's private 
walk, and was a source of nuisance. By fixing a cast iron pipe 
at the bottom of the sewer, and putting a slight dam in front of the 
junction, all the ordinary sewage was discharged by the iron pipe 

low the summer level. The brick sewer took away all the storm 
waters, which could be passed into the river with impunity, as 
om would be in extreme dilution, and the river itself would be in 

ood. 

It was stated that the invert of the main outlet sewer at West 
Ham, which was 4ft. 6in. in height by 4ft. in width, was laid, for 
about half a mile, at the level of low water of spring tides, and then 
for 2} miles with a fall of 3ft. per mile. The surface of the ground 
was from 10ft. to 12ft. below high-water in the Thames, and the 
subsoil was so ne that, when the trench was excavated, the 
water could not be pumped below a certain level. A cast iron in- 
vert was, therefore, devised, and upon it cement blocks were laid to 
above the water-line ; the other portions of the sewer being built in 
the ordinary way. About three miles of that sewer had been in use 
for nearly two years, and no difficulty was found in keeping it clean, 
although the velocity of discharge was mainly that due to the surface 
gradient or head. 

As the question of town sewage was of daily increasing importance 
the principles which should be adopted might be briefly stated. 
Every sewer should be straight from point to point, and atevery change, 
either in the line or the gradient, there should be a manhole or a 
lamphole, affording means of access to the sewer as well as provid- 
ing ventilation. A cesspit should be formed at the side of each of 
these ventilating*shafts, to catch the detritus from the roads ; and 
the gully gate and entrance should be over it, and not directly above 
the crown of the sewer, as was the case in some parts of the metro- 
polis. Between the side chamber and the shaft charcoal filters 
should be fixed so as to deodorise the foul gases before passing into 
the streets. Sewers of unequal dimensions should never be level at 
the inverts; it was safer, as a rule, that they should meet at the 
crown. In the former case the larger sewer would dam back the 
sewage in the smalier tributary, and prevent its being flushed out. 
At Carlisle the main sewer had a fall of 1 in 700 for a mile and a 
quarter. It was frequently liable to be flooded, and at times the 
water line was from 18ft. to 20ft. above the level of the invert. 
That sewer had been in operation for six or seven years without 
requiring any outlay for cleansing. At every manhole there was a 
groove in the brickwork to receive a stop plank, by which the 
sewers could be flushed out in sections, either by accumulated sew- 
age, or by the admission of water from the waterworks. 

The fouling of rivers, by allowing undiluted sewage to pass into 
the nearest available water courses, was a question of serious im- 
portance. It was believed that the cheapest element to remove soil 
refuse was water, and that the readiest method was by a proper 
system of sewers. If it was not worth while ccmmercially to pup 
the fluids and solids, for the purpose of appropriating them to agri- 
cultural uses, then the solids should be removed by deposition and 
filtration, and the liquids be deodorised before entering the rivers 
and watercourses. ‘lhe land was the proper place to which the 
soil refuse should go, and if the authorities of a town could not dis- 
pose of it at a profit, they ought to be compelled to incur the neces- 
sary expenditure for carrying it tosome place where it could be 
beneficially applied without creating a nuisance. 

It was remarked that the sewers on the south side of the river 
Thames were all provided with ventilators, having side catch-pits 
which prevented stones and mud from entering the sewers. In con- 
firmation of the statement, as to the advantage of a supplementary 
pipe outlet to discharge at low water, it was mentioned that a similar 
arrangement had been carried out at Battersea eight or ten years ago, 
and subsequently at four or five other outlets of the main sewers on 
the south side of the river Thames. With reference to the question 
of cleansing sewers it wes thought that the method adopted at 
Dundee was complicated and expensive; and that if a greater fall 
had been given to the sewers, and a supply of water had been 
obtained occasionally, as required, from the water company, both 
the first cost of the works and the working expenses would have 

en reduced. The plan pursued in the metropolis was simpler and 
cheaper. In the pipe or sewer a flap valve was fixed, which could 
be kept closed until a head of water accumulated ; when this valve 
was opened the rush of water cleared away any deposit, including 
macadamised matter and stones. 


It was contended that no system was perfect which permitted 
accumulations in the sewers ; for if the velocity of the flowing sewage 
was insufficient to — the deposit of sand, grit, or other insolu- 
ble substances, such matter ought not to be allowed to enter the 
sewers, and by suitable gully traps this could be easily prevented. 
Street gullies should be so constructed as to prevent the entering of 
road detritus into the sewers and to arrest the escape of noxious 
effluvia, while at the same time they should provide Tor the admis- 
sion of a downward current of air, to aid in the ventilation of the 
sewer. With reference to the direction of the air passing through 
sewers, experiments showed that it was sometimes with and some- 
— against the sewage flow, and that it was not governed either 
by the velocity, or the temperature, or the direction of the sewage, 

ut appeared to be determined by the various points of ingress and 
egress, and by the number of gullies and ventilating shafts. 


There was still a diversity of opinion as to th i f 
Sewers ; but it was believed in cedivary town districts, “calcu 





lating upon a maximum fall of rain of one inch in half-an-hour, 
and that it all passed directly into the sewers, the following propor- 
tions would prevent silting, if the district was thickly pi :pulated, 
and the house drains were connected with the sewers: 


| Diameter | 





| of Sewer. | Inclination, ‘cee 
Inches. | Sq. ft. 
| Ss lin 50 200 
9 | 1 in 100 400 
12 1 in 150 650 
15 | 1 in 200 1,000 
18 1 in 250 1,400 
a | 1 in 300 1,800 


To this it was replied, that no specific rules could Le laid down 
which would apply toevery town in the United Kingdom, each of which 
must be dealt with according to the local circumstances and pecu- 
liarities of the case. The character of the outlet, the rate of inclina- 
tion, and the nature of the surface of the ground, the rate and 
amount of the rainfall, the number of houses draining into the 
sewers, the extent of the population, and other things, all required 
consideration. 

The extension of the main sewerage works of the city of New 
York, under the administration of the Croton Aqueduct Department, 
was alluded to, as affording an illustration of the application, to a 
particular case, of the results arrived at, after a consideration of the 
facts and arguments which had some years ago been elicited by 
what was popularly known as the “small-pipe controversy.” The 
material adopted was brick, set dry, or in hydraulic cement, as the 
circumstances of the locality required; and the cross section was 
an egg-shape. In determining the sizes of the sewers, the Croton 
Aqueduct Departenont assumed that the maximum rain-fall on 
Manhattan Island never exceeded one inch in an hour, and the 
capacities of the several main sewers were adjusted to provide for 
that amount, in addition to the maximum prospective house sewage 
flow of the several districts to be drained. As the streets of the 
modern part of New York were laid down in right lines—right 
lines with confluent junctions were edopted for the sewers. The 
bottoms of the sewers were also, as far as practicable, constructed 
on uniform gradients ; but level lines for the bottom of sewers were 
considered objectionable, as decreasing ‘the hydraulic mean depth 
of the sewer at the outlet, where it was most needed. Receiving 
basins for the road detritus, with connecting culverts for passing 
the water into the sewers, were erected at the corners of the streets, 
and in other suitable localities, and it was stated that these arrange- 
ments were found sufficient to keep the sewers free from any per- 
manent deposit. 

In reply upon the discussion it was remarked that, at Newport 
the cost of a brick sewer 14in. diameter, at a depth of 10ft., was 
only 7s. 7d. per lineal yard, including junction pipes for house 
drains, and that in the same locality the cost of a pipe sewer 12in. 
diameter would have been as much, if not more. Brick sewers, 
sufficiently large for a man to pass through, had slso been built 
there for 11s, per lineal yard, whilst at Dundee the average prices 
were stated to have been, for tubular drains 13s., and for brick sewers 
33s. per lineal yard. 

In conclusion, the necessity for the through ventilation of sewers 
was insisted on; and as the only way to render sewer gases innocuous 
was by a large admixture of atmospheric air, there should be fre- 
quent inlets for the admission of air, as well as numerous outlets for 
the escape of the foul gases. With regard to the fouling of rivers, 
no doubt, by vastly increasing the local burdens upon trade and manu- 
facture, means might be provided for depositing the heavy matters, 
and for deodorising and disinfecting the fluid portions of sewage ; 
but such nuisances were, to some extent, the penalty incurred for 
concentrating the population in densé‘masses, and it was hopeless 
to expect that the rivers in the neighbourhood of large manufac- 
turing towns could ever be restored to their former clearness. 


March 24, 1863. 


Joun Hawxsuaw, Esq., P: it, in the Chair. 

Tux first paper read was “ Descri of the Lydgate and of the 
Buckhorn Weston Railway Tunnels,” by Mr. J. G. Fraser, 
M. Inst. C.E. 

It was assumed that the aggregate length of the tunnels now daily 
traversed by railway trains in the United Kingdom amounted to 
80 miles ; and, supposing their cost to have been on an average 
£45 per lineal yard, their construction must have caused the ex- 
penditure of six and a half millions sterling. Up to the present 
time this interesting branch of civil engineering had not been 
much discussed at the Institution, as the Minutes of Proceedings 
only contained accounts of a total length of about three miles, 
involving an outlay of about one quarter of a million sterling. 
Each tunnel had its own history, and its construction demanded 
peculiar treatment, according to the character of the strata, the 
springs of water, &c. If particulars *of these works were trans- 
mitted to the Institution from time to time, more effectual measures 
might in many cases be practised with advantage to public economy. 

The tunnels forming the subject of this communication were both 
executed under the immediate superintendence of the author as 
resident engineer for Messrs. Locke and Errington, the engineers- 
in-chief. 

The Lydgate Tunnel, on the Oldham branch of the London and 
North-Western Railway, was driven through the coal measures. A 
longitudinal section, which accompanied the paper, prepared from 
actual measurements taken during the progress of the works, illus- 
trated the geological details. Faults were common in this forma- 
tion: sometimes severing it in the line of the dip, and at others in 
the line of the bearing. Several distortions were encountered, and 
at one point one-half of the tunnel was in strong shale and rock, 
and the other half in wet and loose shale. The total length of the 
tunnel was 1,332 lineal yards; of this about 1,046 yards were on 
a straight line, and 286 yards on a curve of 74 chains radius; its 
width was 25ft. at the level of the rails, with a height of 20ft. Four 
permanent shafts, each 9ft. in diameter in the clear, were sunk 
at intervals of about 230 yards, of the respective depths of 53}, 80, 
753, and 53 yards. They were lined with 9-in. brickwork, or 
with 12in. of masonry, except in the rock. An old colliery shaft, 
which had been closed for many years, was also re-opened, and a 
cross-heading was driven from it into the tunnel, a distance of 
134 yards. When foul air was met with, a supply of fresh air 
was forced into the workings by means of fans, until a 
junction was effected between the headings. There was a 
considerable amount of choke-damp in the neighbourhood of 
the old coal workings. To overcome its effects a bore-hole was 
sunk from the surface, which was lined with an iron pipe, and 
through this fresh air was forced into the tunnel. The sinking of 
the shafts was carried on in the usual manner, by excavating through 
soft material, and by blasting and drilling , bee rock. The 
average rate of progress was 11 lineal yards per month. After 
attaining a depth of 20 yards, the material was raised by engine 


wer. 

“ bottom heading was driven from the faces worked from the 
cuttings at each end; but with these exceptions the tunnel was 
mined by a top heading, 6}ft. by 4}ft., first being made for 
the full distance of each length. The crown was protected by 
larch bars and poling boards, and after the ground was secured it 
was gradually widened out to the shape of the tunnel, the seme 
description of timbering being continued to about 10ft. above the 
formation level. The contract price for the excavation, including 
the timbering, was 4s. 6s. per cubic yard. In the construction of 
a tunnel the masons, or bricklayers, should, as arule, commence 
the lining as soon as possible after the ground was prepared for 
them by the miners. The lengths mined at each face varied 
according to the nature of the und; averaging, in loose shale, 
8 lineal yards, through stony phy yards, and through rock 8 
yards, or in some instances 10 yards. ‘The prices paid to the 
miners ranged from £8 to £18 lineal yard, one half of the 
total length amounting to £12, or lens 





The centres used were skeleton ribs, set about 1} yards apart ; 
but at the leading ends two ribs were fixed close together. This 
description of centering was found to answer very well. The price 
allowed for setting each rib was 8s. The masonry of the side 
walls was of coursed rubble. The arch for a length of 632 lineal 
yards was turned with fitted rubble; but, owing to the scarcity of 
good bedded stone, the remaining length was Silt of brickwork. 
The average quantity of masonry per lineal yard was 123 cubic 
yards, and the contract price throughout was 20s. per cubic yard. The 
mortar was composed of Barrow stone-lime mixed with coal-ashes, 
in the proportion of 2 to 1, ground by heavy iron rollers, and used 
fresh. Its setting properties were most satisfactory. The spaces 
between the crown bars, called the mid-feather, were filled up with 
brickwork, and the bars themselves were left in where they had 
“ sagged.” 

The first length of the tunnel was keyed in on the 27th of 
October, 1854, and the last was finished on the 2lst of March, 
1856, a period of seventeen months, or equivalent to about eighty 
lineal yards completed per month, exclusive of the sinking of the 
shafts. The contract price for the tunnel was £26 per lineal yard 
through rock, and £35 16s. per lineal yard through shale, the average 
price being £30 per lineal yard. 

The Buckhorn Weston Tunnel, on the Salisbury and Yeovil 
Railway, was 739 lineal yards in length, 25ft. in extreme 
width, and 20ft. in height above the level of the rails. It 
was constructed through Kimmeridge clay, intersected with veins 
of loose rock. These veins acted as conduits for a large body of 
water, amounting to about 90 gallons per minute, which flowed 
in at the crown of the tunnel for nearly one half its length, 
To remedy the evil effects arising from this volume of water, 
a heading, 5ft. by 5ft., was driven above the tunnel, and about 
10 yards on the upper side of it, for a length of 200 yards. A 
pipe, 12in. diameter, was laid in this heading, and the ro- 
mainder of the space was filled in with loose stone. The water 
was thus intercepted, and conveyed away from the work. It 
was originally intended to execute this tunnel by means of a bottom 
heading, sufficiently large for ordinary wagons, from the cutting 
at the west end, and to sink two shafts. After the heading had 
been driven for a length of 200 lineal yards it was found that the 
action of the atmosphere caused the sides to bulge in so much that 
this plan had to be abandoned. A smaller heading was then sub- 
stituted, and three additional shafts bad in consequence to be sunk. 
The shafts, which were only temporary, were 8ft. square, and 
were lined with timber. Their cost amounted to £1 10s. per lineal 
yard of tunnel. 

The mining was performed in a similar way to that of the Lyd- 
gate Tunnel, a top heading being first driven fromeach shaft. The 
average price for mining and tipping was 4s. 6d. per cubic yard, and 
the quantity amounted to 80 cubic yards ~ lineal yard of 
tunnel. The lengths mined at each face ranged from 34 lineal yards 
in heavy ground to 5 lineal yards in favourable strata. The 
average cost of mining was £30 per lineal yard, exclusive of the 
shafts. The crown bars were of larch, 18in. diameter, and were 
fixed about 18in. apart. 

The centres were strongly braced, and were placed about 1 
yards apart. Each rib contained 35 cubic feet of timber, an 
285 Ib. of wrought iron in bolts and straps, and the cost of setting 
amounted to 6s. per lineal yard of the tunnel. As side pressure was 
anticipated at the commencement of the work, the first ten lengths 
were built with an invert, which contained four cubic yards of brick- 
work per lineal yard. Further experience showed, however, that 
this was not necessary. The tunnel was built throughout of brick- 
work, upwards of six millions of bricks being used, and the average 
quantity per lineal yard of tunnel was 20 cubic yards. For a length 
of 390 lineal yards, where the water occurred, the work was 2ft. 8in. 
in thickness. The spaces behind the brickwork were filled in solid, 
and throughout the heavy ground three bars were left in, on an 
average, in each length. As there, was no sharp sand in the 
neighbourhood, burnt clay, fine sand, and broken bricks were ground 
together, and mixed with Bridgewater hydraulic lime, in the pro- 
portions of 2 to 1; the result was perfectly satisfactory. 

The first length of this tunnel was keyed in on the 6th of 
October, 1858, and the last was completed on the 17th of February, 
1860, a period of sixteen months. ‘The total cost had amounted to 
£53,000, or £72 per lineal yard; detailed particulars being given of 
the cost of the different items. 





The second paper read was “ Public Works in Pernambuco, in 
the Empire of Brazil,” by Mr. W. M. Peniston, M. Inst. C.E. 

It was stated that the object of this paper was to describe « few 
of the public works of one of the most extensive, productive, and 
least-known empires of the world. Pernambuco was one of the 
principal, but by no means the largest, of the twenty provinces of 
which the empire consisted. It had an area about equal to England, 
while its population was estimated not to exceed one million. The 
commercial capital was built on a low, sandy. flat, but little 
raised above the level of the ocean, and surrounded by an 
amphitheatre of hills. Its position was selected on account of the 
natural harbour formed there by a reef, or, in Portuguese, Recife, 
the true name of the city. This reef ran for hundreds of leagues 
parallel to, and only a short distance from, the coast. In the neigh- 
bourhood of Recife, it was composed of soft, calcareous and silicious 
sandstone, intermixed with shells of existing —. In conse- 
quence of the absence of quays with sufficient depth of water for 
vessels to come alongside, all cargoes had to be shipped and dis- 
charged by means of lighters. 

After alluding to the amount of shipping frequenting the port, the 
character and extent of the exports and imports, the currency, and 
the weights and measures, reference was made to the climate of 
Pernambuco; and it was stated that in the city, which was less 
healthy than the country, with a population of 120,000, until lately 
without any drainage, and with a consumption of about } ofa gallon 
of water per head per diem, the death rate was only 1} per cent. 

rannum. ‘I'he variations in the temperature were considerabl 
ieee, and the regularity at any hour was much greater, than in this 
country. Thus, in the summer the temperature did not vary more 
than 1 deg. above or below 82 deg. at 9 a.m. in the shade, nor in 
the winter 2 deg. above or below 78 deg. at the same time. The 
rainfall in 1860 was 67°20in., in 1861 it amounted to 123-76in., and 
for the first six months in 1862 it was 53°64in, The extreme re- 
corded rainfali during this period occurred in January, 1861, when 
it amounted to 7}in. in twenty-four hours, of which upwards 
of 4in. fell in six hours. The highest floods in the valleys 
crossed by the Recife and Sao Francisco Railway varied 
from 15ft. to 25ft.; but these rose very rapidly, as frequently the 
river was in its usual quiescent state in the evening, and in the morn- 
ing it was a raging torrent. ; 

The waterworks and the gasworks in the capital were then 
briefly noticed, after which the streets and street transport came 
under review, including the Government roads and bridges. 
The principal streets of the city, which were extremely narrow, 
were pitched or very roughly — with broken granite, 
brought from Europe as ships’ ballast. Outside the town the 
total length of road passable during the greater part of the year 
for wheeled carriages throughout the province was about 130 
miles. Of this one-sixth only was metalled. In some districts 
the roads were practically useless, from the want of bridges across 
the rivers ; in others timber bridges had been built, but on the new 
roads now being made under the direction of Mr. W. Martineau 
(M. Inst. C.E.), the Government engineer, iron bridges had been 
adopted. The cost of the roads bad been, in times past, almost 
fabulous, exceeding that of European railways. But according to 
the latest contracts, the cost was under £3,000 a mile, including the 
bridges, but exclusive of the metalling, the price of which a short 
time back amounted to upwards of £1 per cubic yard, when broken 
and spread in place. The bullock tracks were scarcely available for 

ublic traffic, which was at present chiefly carried on by pack~- 
come on tracks barely wide enough for two horses to pass each 
other, and pursuing a most devious course. 
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There was properly no river navigation in Pernambuco ; but the 
Sao Francisco, which rose in the hills in the rich mining district 
at the back of Rio Janeiro, flowed northward from Minas Geras till 
it entered the province at its south-west angle. It there precipi- 
tated itself over the falls of Paulo Affonco, a depth of nearly 200ft., 
whence it took its course through a rocky rapid channel for nearly 
200 miles to the sea. Above these falls the river was navigable to 
the Falls of Pira Péra, a distance of from 600 to 800 miles, and it 
was to this as a feeder that the railways from Recife and Bahia were 
both directed. 

The absence of river navigation, the inefficiency and great cost 
of the public roads, and the horrible character of the common 
roads of the country, naturally led to the consideration of a rail- 
way. This was brought forward by Messrs. de Morny, who pro- 
posed to carry a line throughout the entire length of the province 
from Recife, the capital, to the Falls of Paulo Affongo on the Rio 
Sao Francisco. A concession was granted with a guarantee of 5 

er cent. from the Imperial Government and of 2 per cent. from 
the Provincial Government, upon the estimated cost of completing 
the first portion of the line from Recife to the River Una, a distance 
of about seventy-five miles. The original estimate was for a line 
on the North American system at £540,100, but considerable altera- 
tions aud improvements had caused the capital to be increased to 
£1,200,000, to which amount the guarantee was extended ; but as 
this had not been sufficient to complete the line, the Government 
had now agreed to a further extension of the capital, to cover the 
sum actually expended on the works. 

The country traversed by the first portion of the Recife and 
Sao Francisco Railway to the river Una, presented a great uni- 
formity in its physical features. It consisted of a succession of 
narrow valleys, with hills from 100ft. to 150ft. in height, composed 
almost without exception of rock of a granitic character, varying 
from a state of perfect decomposition to its natural hardness, the 
proportion of soft ground to hard rock being at least 10 to 1. It 
was decided that the curves should not be sharper than 20 chains 
radius, or the gradients steeper than 1 in 4&0, nor longer at that 
inclination than two miles. In no case had the specified gradient 
approached the limited length, and ia two cases only had it exceeded 
one mile in length. There was only one tunnel, and that under 
500ft. in length. ‘The earthwork on the heaviest part of the line 
averaged, for about twenty miles, 40,000 cubic yards per mile—which 
was double that on the other sections—the highest embankment 
and the deepest cutting being 40ft. The width of the cuttings 
at the formation level was 20ft., reduced to 10ft in rock. 
The width of the embankments at the same level was 16ft., 
their height being fixed at 18in. above the highest known floods. 
There were eight principal bridges, all of iron, varying in height 
from 15 to 25ft, aud numbering together two spans of 9uit., 
two of 80ft, eighteen of 60ft., and one of 50ft. The per- 
manent way consisted of the ordinary double-headed rail, laid 
on creosoted larch cross sleepers; but 10 miles of the line had 
been laid, as an experiment, with Greaves’ “ pot” sleepers. ‘Trials 
were being made of native timber for sleepers as well as for 
keys, and samples of upwards of one hundred kinds of timber were 
exhibited, most of which were easily obtainable within a short 
distance of the railway, and would be available for temporary 
—— but probably not more than a dozen or twenty would be 
useful for any permanent work. 

The stations and station arrangements, the rolling stock, the 
engine and carriage sheds, and the workshops for repairs and 
for wagon building, were then severally described. It was stated 
that the works of the railway were commenced in May, 1856, and 
the whole of the first section to the River Una was finally opened iu 
November, 1862. Part of the line had now been in operation for 
five years, and during that time there had not been an accident to a 
passenger, even when five engines had been at work at the same 
time on a length of 20 miles of single line. ‘This was very creditable 
to the locomotive superintendent and engine drivers, as the respon- 
sibility rested with them: the other officials, with the exception of the 
traffic manager, being all natives. 

The labour question was one of the most vital importance to the 
future of Brazil. Agricultural operations had heretofore been con- 
ducted exclusively by slaves, as also, mainly, the work of porters and 
lightermen about the ships, harbour, and warehouses of Recife. For 
some years past, however, the laws against the further importation 
of slaves had been strictly enforced, so that their number had gra- 
dually decreased. Liberal concessions had been granted from time 
to time by the Government for the promotion of colonisation, but 
with no commensurate success. Experience had proved thai, both 
in the province of Pernambuco and in the adjoining province, there 
was an ample supply of manual labour for any public works, 
or extension of agricultural operations, at present probable. 
But the difficulty was to persuade the native Brazilians that 
it was to their advantage to seek employment. ‘The only 
work that the native was accustomed to was ditching, aud 
the only tool the hoe. The first lesson was to induce a 
native to give up the hoe, and take to the pick and shovel. 
Want of order and discipline prevented them from  work- 
ing a barrow road properly, and fear from tipping a wagon; 
but a light hand-cart they worked very well, and they would 
fill a set of ballast wagons in less time that might be expected, at a 
cost of 9d. to 10}d. per cubic yard, exclusive of road laying and 
repairs. Men's wages varied from 3s. to 3s. 9d. per day, the latter 
pay being for picked men in all cases. 

Although the difficulties were great in getting the native 
labourer into order, temper and perseverance would overcome them 
with time ; but with the native artisans the difficulties were greater 
still, as there were so few mechanics in the principal towns, scarcely 
suflicient for the ordinary work, that they were even more inde- 
pendent than the common labourer, and infiui-ely more conceited 
and wedded to their own ways. The native courtry carpenter had 
but one tool, the * euxo ” or hand adze, aud not having the slightest 
idea of square or line, all his work had to be set out. His wages 
were from 4s. 6d. to 5s. 9d. per day. Brickwork and masonry cost, 
for labour only, from 9s. to 14s. per cubic yard, according to the 
thickness and the height, the wages varying from 4s. 1d. to 6s 6d. 
per day. Native smiths received 5s. 6d. to 6s. 9d., and painters 
6s. 9d. to 9s, per day. From the description which was given of the 
capabilities of the native workmen, it was believed that foreigners 
must be imported for all the higher orders of work. 

Pernambuco produced, in common with most of the provinces of 
Brazil, very superior timber, and of infinite variety ; out the difti- 
culty of getting it, and the absence of roads and of the means of 
transport, rendered foreign timber cheaper at the seaports, and at 
all places at any distance from the forests. This was also the 
case with regard to stone, the ashlar dressings used in the public 
buildings and in the best finished private houses having been sent 
from Lisbon. The native bricks were of the rudest description, and 
were used in all stages, from that of being simply sun-dried to sound 
kiln-burnt. In consequence of the action of the atmosphere on the 
native bricks, it was necessary to plaster all exposed work. The 
Brazilian or Portuguese tile was almost invariably used for cover- 
ing roofs, and although attempts had been made to introduce corru- 
gated iron and other materials for roofing, nothing could compare, 
where ventilation was so important, with the ordinary tile of the 
country. 

The Appendix contained a list of the standard dimensions of the 
Recife at Bes Francisco Railway, and of the principal structures 
upon it, as well as of the rolling stock. Also tables of the wages of 
the different classes of labourers and artizans, of the prices of 
materials, and of the cost of various kinds of work and of trans- 
port. 

In conclusion the author expressed his acknowledgment for 
information and data received from Mr. W. Martineau (M. Inst. 


C.E.), Director of the Public Works of the Province ;—an relating 
to the railway, from Mr. Whitfield, his representative in Brazil, to 
Mr. Fford, the resident engineer, and Mr. Mann, the locomotive 
superintendent. 








MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
March 11th, 1863. 
E. W. Buyxey, F.R3.S., F.G.S., President, in the chair. 

Mr. Crookes, F.C.S., exhibited a specimen, weighing 450 grains, 
of the new metal, thallium, which he discovered by spectrum 
analysis. He stated that he had been fortunate enough to find this 
element in comparatively large quantities in the deposit from the 
flues of Mr. Spence’s pyrites burners. 

Dr. Joule made the following communication respecting a new 
and extremely sensitive thermometer:—‘*Sume years ago I re- 
marked the disturbing influence of currents of air on finely sus- 
pended magnetic needles, and suggested that it might be made use 
of as a delicate test of temperature. I have lately carried out the 
idea into practice, and have obtained results beyond my expectation. 
A glass vessel in the shape of a tube, 2ft. long and 4in. diameter, 
was divided longitudinally by a blackened pasteboard diaphragm, 
leaving spaces at the top and bottom, each a little over liu. In the 
top space a bit of magnetised sewing needle, furnished with a glass 
index, is suspended by a single filament of silk. It is evident that 
the arrangement is similar to that of a “bratticed” coal pit shaft, 
and that the slightest excess of temperature on one side over that 
on the other must oceasion a circulation of air, which will ascend on 
the heated side, and, after passing across the fine glass index, 
descend on the other side. It is also evident that the sensibility of 
the instrument may be increased to any required extent by 
diminishing the directive force of the magnetic needle. 
purpose to make several improvements in my present instru- 
ment, but in its present condition the heat radiated by a 
small pan, containing a pint of water heated 30 deg., is quite per- 
ceptible at a distance of three yards. A further proof of the 
extreme sensibility of the instrument is obtained from the fact that 
it is able to detect the heat radiated by the moon. A beam of moon- 


light was admitted through a slit ina shutter. As the moon (nearly | 


full) travelled from left to right, the beam passed gradually across 
the instrument, causing the index to be deflected several degrees, 
first to the left and then to the right. ‘The etfect showed, according 


to a very rough estimate, that the air in the instrument must have | 


been heated by the moon’s rays a few ten-thousandths of a degree, 
or by a quantity no doubt the equivalent of the light absorbed by 
the blackened surface on which the rays fell.” 





A paper was read, entitled, “Notes on the Action of Heat and 
Force upon Matter,” by J. C. Dyer, V.P. 

Confining his observations to the “action of mechanical forces,” 
—apart from those depending on the electrical, magnetical, and 
vital forees—he held the former to depend on the inherent pro- 
perties of matter, as gravity, inertia, and elasticity, each coextensive 
with the material universe. 

That force cannot in any case be treated as an abstraction or as 
apart from the matter in which it resides, though several authors 
have had recourse to such an abstraction to account for the phe- 
nomena attending the operation of force. Mechanical action, depend- 
ing on the elastic force generated by the agency of carbon and 
water, being of so great importance, it is desirable to obtain some 
settled knowledge as to how this arises. We all know that by com- 
bustion of the former the latter is converted into steam. That 
which passes from the burning coals through the boiler plates and 
into the water to form the elastic vapour is called heat ; but whether 
it be a union of heat with the water, or only a transmitted 
mechanical action on the water, causing its atoms to separate 
amd assume the elastic state, remains a question for solution; and of 
late several able writers have offered explanations of this pheno- 
mena founded on the supposed nonentity of heat and the agency of 
mechanical force to form steam, and thus rejecting the latent heat 
theory which before seemed to account for the heat absorbed to 
form steam. So far as the latent heat theory serves to explain the 
phenomena, the mechanical creation of heatis uncalled for, since it 
is unphilosophical to assign new causes when those before accepted 
clearly meet the case; yet we have seen two elaborate essays, by 
Dr. W. J. M. Rankine and Professor ‘Tyndall, each based on the 
force heat assumption, but without affording avy solid proofs of its 
application to the phenomena adduced by them. 

Mr. Rankine states tbat “ Heat produces an increase of tempera- 
ture and of expansive force in bodies; that the changes from the 
solid and liquid state to the gaseous state is accompanied by an 
increase in volume; that heat which produces those effects is known 
by the name of sensible heat, as attaining the form of heat, and in 
short making the body hotter.” Again, that “changes of volume 
are attended with changes of molecular arrangement, perceptible or 
imperceptible, and that the latent heat of expansion or evaporation 
consists of heat that disappears in overcoming pressure and the 
attraction of the particles of the body.” In reference to the non- 
— of heat by the moving force exerted in waterfalls, the 

ollowing solution is offered, viz.: ‘ Itis natural to suppose that 
the motion during this phenomenon (the falling of a mass of water) 
has not been destroyed, but has been converted into revolutions of 
the particles in vortices or eddies too small to be perceptible by any 
of our means of observation, and that the centrifugal ee of such 
eddies is the cause of the tendency of hot bodies to expand, me!t, 
and evaporate.” 

The first class of phenomena above cited are plainly accounted for 
by the doctrine of latent heat, but the latter explanation about water- 
falls passes Mr. Dyer’s comprehension. He submits that what is 
said to be natural to suppose concerning the revolutions of particles 
in vortices and eddies too small to be perceived is too obscure and 
questionable to be accepted in explanation of anything. If Mr. 
Rankine has no better mode of accounting for the nonappearance 
of heat from the force expended in waterfalls than the above, 
his defence of the generation of heat by force fails, and the 
balancing the force by the resistance at the foot of the falls is just as 
open to view as the falling force itself; so that the motions, too small 
to be perceived, are supererogatory inventions. ‘The dynamical origin 
of heat is also set forth by Professor 'l'yndall, in a paper “ On the 
Formsand Action of Water.” Examples are therein adduced of vast 
mechanical forces exerted by the formation of water, and by its 
changes from the states of a solid, liquid, and vapour. He says that 
“ on the combination of oxygen and hydrogen to form water weighing 
10 lb. an energy was expended, the atoms clashing together with a 
force equal to that of a ton weight let fall froma height of 23,757ft. 
In falling from the state of vapour to that of water an energy was 
expended equal to that of a ton falling from a height of 3,70Uit., the 
moving force of the stone avalanches of the Alps was but as that of 
snow flakes, compared with the energy involved in the formation of 
a cloud. In passing finally from the liquid to the solid state, the 
atoms of 10 Ib. of water exercised an energy equal to that of a ton 
weight falling down a precipice 550ft. high.’ 

Now, the union of the gases to form water, the evaporation of it to 
form steam, and freezing it into ice, are chemical changes, and the 
forces called into action by them are chemical forces, which cannot be 
measured by that of gravity in falling tons or even ounces; but the 
mutations of heat attending those changes are measured by degrees, 
when passing from the latent to the sensible state, andvice versa. O 
vapour in the air, the Professor says, that “ though forming only about 
0 5 per cent. of the atmosphere, for every ray of terrestrial heat struck 
down by the air, fifty, sixty, or seventy rays were destroyed by the 
aqueous vapour. ‘This vapour permitted the solar rays to reacn the 
eirth, but intercepted the terrestrial rays in their escape towards 
space,” and he adds that “in the presence of such experiments, it 
Was easy to see how the snow of the Alpine mountains, and how the 
ice, should be squeezed through the moulds formed by the valleys, 
and then that these mountain glaciers were as much a proof of heat 
as of cold, and to produce the vapour to condense and form glaciers 

uired as much heat as would raise five times the weight of the 
glaciers of cast iron to its melting point.” The heat required to 
convert water into steam as it passes from the sensible into the latent 
state is a known quantity, so also is the amount required to convert 
ice into water: but that required te melt a pound of ice and evaporate 


a pound of water would fall far short of melting five pounds of cast 
iron. 

That no mechanical energy is exerted inthe conversion of water 
into steam is obvious to our senses, since evaporation is the most 
gentle, imperceptible, as well as the most universal action in Nature’s 
laboratory ; and although the elasticity of the steam itself exerts 
mechanical force, equal to the atmospheric pressure, chemical force 
alone is concerned in evaporation, and therefore cannot be compared 
with falling bodies, so that the alleged energy and clashing force of 
atoms, in the actions of water cited, are wholly imaginary ; nor can 
philosophy assert any fact relating to mechanical action which cannot 
be proved by experiment or established by plain induction ; and in 
cases cited no one can know anything about the occult forces and 
energies of the motions of atoms attending the mutations of water. 
Great respect is due to both of the gentlemen whose essays have invited 
the above strictures; but the search after the truths of science 
“ should not halt before high names.” 

Mr. Rankine, in offering demonstrations of the dynamical origin 
of heat, allows that heat disappears and becomes latent in water, in 
passing from the solid to the liquid state, and from this into vapour, 
as also that the same amount of heat is given out and reappears as 
sensible heat upon the reversal of those changes; thus in substance 
admitting the latent heat doctrine, whilst denymg the materiality of 
that which does so enter into a latent and reappear in a sensible state, 
and calling this heat the production of force,when no mechanical force 
whatever is called into action by those mutations of water. They 
are, however, plainly explained by the agency of heat, in its 
chemical union with water and its evolution from water. Although 
the evolution and absorption of heat from the compression and ex- 
pansion of elastic fluids bears a constant relation to the amount of 
compression and to the compressing force, yet this is not the case, 
as Mr. Rankine supposes, in the resistance to compressing forces by 
liquids and solids; the amount of compression in these latter cases 
| depends upon the relative mobility of the particles of the bodies ; 

and we find force of great energy, exerted against yielding solids, 
| as in carriage and other springs and elastic bodies, are in con- 
| tinuous action without producing any sensible heat when no com- 
| pression takes place. If it were true that acting forces always pro- 
, duce their equivalent in heat, then the powerful movements of 
railway springs, hydraulic presses, and the like, should raise intense 
heat in the steel springs and water exerting such force, and the 
absence of any heat in such cases, must be fatal to the dynamic 
creation of heat.* 

The following paper, “ On the Chemical Constitution of American 
Nock Oil,” by Mr. Schorlemmer, assistant in the laboratory of 
Owens College, was communicated by Professor Roscoe :— 

In a paper published in the October number of the “ Chemical 
Society’s Journal,” 1 showed that the products of the the distil- 
lation of cannel coal at a low temperature contain a series of homo- 
logous hydrocarbons of the formula Ca H,+2, I further showed 
that these are the hydrides of the alcohol radicles, as, upon treat- 
ment with chlorine, they yielded by subsitution of one atom of hy- 
drogen by one of chlorine the corresponding chlorides, from which 
other derivatives may be obtained. 

In the portion of the oil boiling below 120 deg. C., I found the 
following four hydrides :— 

C,, H,, hydride of amy}, boiling point 39 deg. C. 





Cry His hydride of hexyl], pe 68 deg. C. 
C,, Hie hydride of heptyl, 2 98 deg. C. 
Cwe His hydride of octyl, a 119 deg. C. 


Of these the hydride of heptyl or cenanthy] is the most interest- 
ing, as it was previously unkuown, and I therefore undertook the 
investigation of its derivatives, concerning which likewise our 
knowledge is very limited and contradictory. Thus, for instance, 
many chemists state that the alcohol obtained by the distillation of 
castor oil with potash is heptylic alcohol, whilst others regard it as 
octylic alcohol, and it is only by the most recent experiments of 
Bouist that we learn with certainty that this substance is octylic 
alcohol, inasmuch as he obtained the true heptylic alcohol by the 
action of nascent hydrogen or oenanthol. For the purpose of this 
investigation I endeavoured to obtain the hydride of heptyl from 
the American petroleum, as the yield of this substance from the 
cannel oils is but small, and the labour of purification tedious and 
disagreeabie. 

The existence of this hydride in the petroleum was rendered pro- 
bable by the fact of the discovery of hydride of hexyl by Pelouze 
and Cahours.t 

The oils which I examined are those known by the name of tur- 
pentine substitute, and obtained as the first products in the recti- 
tication of the crude oil. Different samples of the commercial 
articles possess very different properties, the spec. gr. lies between 
0'70—0-75. One sample began to boil at 30 deg. C., and the greatest 
portion distilled over below 100 deg. C., whilst others between 
80 deg.—150 deg. C., and others between 100 deg.—200 deg. C. 

When these oils are subjected to fractional distillation no product 
of constant boiling point is obtained, the oils requiring for this 
purpose a preliminary purification with concentrated nitric acid. 

The greatest portion of the oils remain unattacked, and the acid, 
solution contains nitrobenzol (from which aniline was prepared), 
nitrotoluol and binitrotoluol, and small quantities of fatty acids 
produced from traces of olefines which are probably contained in the 
crude oils. 

I tried to separate these olefines by adding bromine to the crude 
oil until the colour of the latter no longer disappeared ; a few drops, 
however, are sufficient for a large quantity of the oil, and when the 
whole is subjected to distillation a very few drops of bromine com- 
pounds of a high boiling poimt remained behind, the quantity of 
which was too small for further examination, 

The oil after this treatment was well washed, dried over potash, 
and rectified repeatedly over sodium. By fractional distillation, the 
following four hydrides were obtained, and found to be identical 
with the hydrides from the cannel tar :— 

Cio Hy hydride of amyl, boiling point 34 deg. C 


Cw Hu hydride of hexyl, ” 68 deg. C. 
Cu Hie hydride of heptyl, ” 98 deg. C. 
Cie His hydride of octyl, pa 119 deg. C. 


In addition to these I obtained a small quantity (about one gramme) 
of a liquid boiling between 20 deg.—30 deg. C., and hence we 
may infer that also hydride of butyl is present in small quantities. 

I stated in the pxper above alluded to that hydride of amy] boils at 
39 deg. C. Thesame compound from petroleum boils at 34 deg. C. I 
find, however, that the presence of traces of foreign substances alter 
che boiling point of this body very considerably. Thus, for instance. 
I obtained from the crude oil about one ounce of a liquid which 
boiled from 15 deg.—20 deg. C.; after treatment with nitric acid 
the volume of the liquid remained almost unchanged, showing that 
only a very small quantity of substance had been removed ; but, after 
drying with potash and rectifying over sodium, it was found that a 
mere trace of the liquid boiled below 30 deg. C.; nearly the whole 
distilled at 34 deg. C., and consisted of hydride of amyl. Of the 
four hydrides which I isolated, I have only prepared the hydride of 
heptyl in quantity; four gallons of turpentine substitute boiling 
between 80 deg.—150 deg. C., yielded three pounds of the pure 
compound, 

In order to obtain from this other heptyl compounds, it was 
transformed into the chloride according to the excellent method 
described by Hugo Miiller,j which consists in the addition of a 
quantity of iodine to the substance which is to be treated with 
chlorine. The substitution occurs much more rapidly in this case 
than when chlorine alone is employed, and goes on in absence of 
the daylight, so that a rapid current of chlorine gas can be led into 
the liquid without any chlorine escaping with the hydrochloric acid 
vapours. 

Hence it is seen that the constitution of American petroleum, at 





* I have experimentally determined the thermal effects of compressing 
or dilating metals and fluids, and have found these effects to be strictly in 
accordance with the dynamical theory of heat. See Phil, Zrans., 1859.—Ep. 
+ Compt. Rend. 55, 14). $~ Compt. Rend. 54, 1241. 
1 








| Journ, Chem, Soc, 15, 41. 
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least that portion boiling below 120 deg. C., is quite analogous to that 
of the oil Cn cannel tar. 

Petroleum consists mainly of the hydrides of the alcohol radicles, 
it contains very small quantities of benzol and toluol, and probably 
traces of olefines, while in the cannel coal oil the hydrides are 
found in smaller quantities, and benzol and toluol in proportionally 
larger amounts. In the oil obtained by distillation of Boghead coal, 
Greville Williams has discovered a series of hydrocarbons possessing 
the composition and physical characters of the hydrides C» Hy» + 2 
also benzol and its homologues and olefines.* 

The rock oils obtained in other countries appear to possess a some- 
what similar constitution. 

Thus, for instance, Warren de la Rue and Hugo Miiller found in 
the Rangoon tar, benzol,toluol, xylol, and cumol and hydrocarbons of 
the formula C, H, + 2. They were, however, unable to isolate from 
these a compound of definite composition and boiling point. The 
rock oil from Sehnde, in Hanover, consists, according to the in- 
vestigation of Busenius, Eisens-uck, and Uellsmann, of hydrocar- 
bons of the same general formula, but they likewise failed to obtain 
definite products. 

Pebal and Freund found in the rock oil from Galicia benzol and 
homologues, carbolic acid and homologues, and hydrocarbons which 
are not attacked by the strongest acids, and probably identical with 
those previously mentioned. 





* Phil. Trans, 1857. 





Nava. Enoineers.—The following appointments have been made 
since our last:—'T’. Duncanson, chief engineer, to the Orpheus, for 
disposal; Owen A. Davies, engineer, to the Pandora; Simeon 
Lawton, T. Murray, and J. Stirling, assistant-engineers, to the 
Sparrow; E. Newman, assistant-engineer, to the Indus, for the 
Clinker ; J. Staley and J. Grant, assistant-engineers, to the Pandora; 
J. West, assistant-engineer, to the Cumberland, as supernume- 
rary; S. Madden, chief engineer, to the Indus, for the Ocean ; 
J. W. Steil, chief engineer, to the Indus, for the Pelorus; C. 
Dickson, chief engineer, to the «Asia, for the Hector; and J. Turner, 
assistant-engineer, to the Asia, for the Hector; W. C. Beck, 
engineer, to the Indus, as supernumerary; A. Smart, assistant- 
engineer, to the Cumberland, for the Snipe; Peter Thompson, 
assistant-engineer, to the Pembroke; J. R. Irwin and R. J. P. 
Jones, acting assistant-engineers, to the Fisgard, as supernumera- 
ries; M. Whyham, acting assistant-engineer, to the Asia, as super- 
numerary. 

Trarric Recewts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 14th of March, on 
10,633 miles, to £513,010, and for the corresponding week of last 
year, on 10,217 miles, to £473,580, showing an increase of 416 miles, 
and of £39,430 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,290 miles, to 
£400,226 ; and for the corresponding week of 1862, on 7,032 miles, 
to £371,359, showing an increase of 258 miles, and of £28,867 in the 
receipts. ‘The increase on the Caledonian amounted to £408; 
on the Great Eastern to £1,947; on the Great Southern and 
Western to £4; on the Great Western to £1,340; on the Lan- 
cashire and Yorkshire to £4,101; on the London and North- 
Western to £2,985; on the London, Brighton, and South Coast to 
£3,386; on the London and South-Western to £4,728; on the Man- 
chester, Sheffield, and Lincolnshire to £711; on the Midland 
to £2,423; on the North British to £2,283; on the North- 
Eastern to £2,613; and on the South-Kastern to £2,755; total, 
£29,684. But from this must be deducted £817, the decrease on 
the Great Northern, leaving the increase as above, £28,867. 
The goods and mineral traffic on those lines amounted to 
£216,163, and for the corresponding week of 1862 to £215,070, 
showing an increase of £1,093. The receipts for passengers, parcels, 
&c., amounted to £184,063, against £156,289, showing an increase 
of £27,774. The traffic receipts on 65 other lines amounted, on 
3,343 miles, to £112,784, and for the corresponding week of last 
year, on 3,185 miles, to £102,221,’showing an increase of 158 miles, 
and of £10,563 in the receipts. The total receipts of the past week 
show a decrease of £9,240 as compared with those of the preceding 
week, ending the ,7th inst. 

Sream NavicaTion uNDER Drrricutties.—Her Majesty's steam 
vessel Kite was paid off on Saturday at Woolwich. The Kite 
arrived in England on the 11th inst., with machinery disabled. The 
boilers had given way six times during the voyage home, and the 
entire structure of the vessel was rotten and leaky to such an extent 
that officers and men despaired of making the shore in safety. She 
left Bermuda on the 30th of January, in tow of the Spitfire, and on 
clearing the reef made sail and got up steam. Forty minutes after- 
wards it was found that both boilers had given way, and that the 
sudden rush of water from them rendered it necessary to draw the 
fires. Three of the stokers were scalded, one very severely. Onthe 
Ist of February, the engineers having made good the defects, steam 
was got up a second time, working on the second grade. On the 
3rd the port boiler gave way, and the fires were again drawn. On 
the 5th a heavy gale set in from N.N.E. to E.N.E., and, the ship 
making much water, the pumps were constantly going. Up to this 
time the vessel encountered northerly, north-west, and south- 
westerly winds, and made from three to four knots with the wind 
favourable, and six in a heavy gale, running under close-reefed top- 
sail and reefed forecourse. On the 11th, 12th, 13th, and 14th there 
were very heavy gales from S.W. to N.W., and back to 8.W., with 
high seas, the wind constantly shifting. On the latter date the ship 
was in lat. 35 3, long. 43 W., distant 715 miles from the Azores, 
having only made 1,085 miles in fifteen days. On the 16th of 
February, for the third time, she commenced steaming with both 
boilers at very low pressure. In 11h. 30min. after starting it 
became necessary to draw the fires, on account of the port boiler 
giving way. On the 19th there was a heavy gale from W.S.W. to 
N.W., and on the 20th strong winds from N.W. The vessel ran 
72 miles in twenty-four hours. On the 22nd, at 10.45 p.m., fires were 
lighted under both boilers, but it took two hours to get steam up. 
At 2.15 p.m. of the 24th both boilers again gave way, the ship then 
being near the south side of Pico (one of the Azores), and the fires 
were again drawn. ‘There was a heavy swell setting on the land, 
and the ship was becalmed and unmanageable. At midnight, after 
twelve hours’ calm, a light air sprung up from the 8.E., and the 
vessel had to retrace her course and stand for the N.W. end of 
Fayal. She finally lost sight of those islands on the morning of the 
26th of February, and on the 28th encountered heavy N.W. winds, 
which continued with variations over many days. On the 5th of 
March there was a N.W. to S.W. gale, and she again got up steam ; 
in five minutes the starboard boiler gave way, and the fires were 
again drawn, the port boiler being of no use alone. Onthe 6th and 
‘th there were heavy gales and stormy winds and squalls from 
W S.W. to N.W., with heavy hailstorms. ‘Che Lizard was distant 
209 miles. On the Sth she got up steam in her port boiler, and 
proceeded on the third grade; on the same evening the 
Bishop's light (Scilly Islands) was sighted, and the land 
was thus made in ten days from the time of leaving 
Graciosa, the north-eastern island of the Azores. On the 
afternoon of the 10th inst. she bore up for Portland Roads, the 
weather being very stormy. She arrived at Spithead at 11 p.m. on 
the 11th, and fell in with the Medusa steamer off the North Fore- 
land, and was taken in tow off the Nore. She then broke down for 
the sixth time. She expended about 75 tons of coal during a most 
perilous voyage, the pumps going every watch, as she frequently 
shipped large quantities of water; the bedding and clothes were 

\turated from leaks in the seams, From injuries by the escape of 

ailing water, the effective number of the crew was much reduced, 

ri when under steam the watch were obliged to take their turns 

entnking. It was remarked on her arrival at Woolwich that not a 

obkea or even rope yarn had been lost, although the ship was 

sien to be driven or carried through the water with each mastand 
ae rp with extra gear. The mainmast, which was 
in iis. 837, is rotten. The Kite was first employed at Bermuda 

, and left England for the last time in 1856. Her boilers 


Wereondemned at Bermuda last year, 
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THE ALGUADA REEF LIGHTHOUSE. 


Few works of equal size present more difficulties, are of slower 
progress, or demand more constant watchfulness on the part of the 
engineer than oceanic lighthouses, such as those of Eddystone and 
Bell Rock, or that which is now in progress, under the superinten- 
dence of Captain Fraser, on the Alguada Reef. The history of the 
attempts and failures of Winstanley and Rudyerd, and the final 
success of Smeaton, is one of the most interesting chapters in the 
annals of engineering ; and although the problem of the stability of 
lighthouse structures was successfully solved by the last named 
engineer, each work of the kind presents, in its earlier stages, diffi- 
culties that demand the exercise of no ordinary amount of foresight, 
watchfulness, and perseverance on‘ the part of the builder. In the 
case of the Alguada Reef Lighthouse, Captain Fraser had to con- 
tend with the unskilfulness of workmen both on the spot and at 
the quarries on shore, in addition to the natural obstacles of winds 
and waves; but he has succeeded, in spite of them and of two un- 
favourable seasons, in raising his structure to such a height, that its 
a completion may now be looked forward to with great con- 
fidence. 

The Alguada Reef is formed by a ridge of hardcompact sandstone, 
the submarive prolongation of the mountain ridge which divides 
Ava and Pegu from Arrakan, and is situated about twenty miles 
south of the termination of the latter at Cape Negrais. It consists of 
several ridges, having an aggregate length of two miles, and formed 
by the outcrop of parallel beds of the sandstone, separated by 
channels of deep water. The highest parts of the reef are covered 
by the breakers during heavy gales, and the foundations of the 
lighthouse, which is built on the broadest of the parallel ridges, are 
submerged toa depth of 7}ft. at high water of spring tides, It is 
situate near the southern end of the reef. 

The works were commenced at the beginning of the north-east 
monsoon in 1859, and the season being fortunately favourable the 
cutting of the rock for the foundations, which entailed the removal 
of not less than 700 tons of solid stone, was completed before its 
close. This work could only be carried on in the most favourable 
weather, the excavation being liable to be filled with the least sea, 
and being, indeed, submerged at every tide except at neap tides, 
when, with constant pumping, the work was proceeded with night 
and day without intermission. During the south-west monsoon no 
work could be done at the reef, and this interval was occupied in 
quarrying and cutting the stone, for which purpose a quarry was 
opened in the midst of a dense jungle at Callagouk, 200 miles to the 
east of the reef. The work, however, proceeded slowly, owing to 
the unhealthiness of the spot, and the difficulty of procuring skilled 
workmen, some of whom were at length obtained from Madras, and 
who were supplemented eventually by Chinese labourers imported 
from Hong Kong. In consequence of this difficulty Captain Fraser 
indented upon the Straits Governor for a portion of the stone from 
Singapore, but owing, 5 omen to want of careful supervision, 
the stove thence obtained was found eventually to require much 
trimming on the reef, to give it those exact dimensions upon which 
the stability of a work of this kind so much depends. 

At the return of the north-east monsoon in 1860, the works at the 
reef were resumed, but, owing to the unfavourable weather, the 
preliminary operations of constructing and fixing a barrack for the 
workpeople, and a crane for landing materials, occupied so much 
time that it was not until the middle of February, 1861, that the first 
stone of the lighthouse was laid. Only five weeks of the working 
season now remained, but during this time the stones of the founda- 
tions, and 104 of the first course were laid, weighing 74 tons. This 
portien of the work was found to have resisted successfully the force 
of the south-west monsoon, when the reef was revisited at the com- 
mencement of the north-east monsoon in November; butsuch had been 
the force of the breakers, that nine stones, which had been laid but 
not set in mortar at the close of the previous season, were found to 
have been lifted from their places and scattered over the reef. One, 
a ton in weight, had been carried to a distance of not less than 60ft., 
and was lodged 5ft. higher than the spot on which it had been laid 
in the foundation. 

The working season of 1860-61 proved as unfavourable as its pre- 
decessor, but amid all the obstacles of bad weather, and consequent 
peril to ships, machinery, materials, and human life, the construction 
of the lighthouse proceeded, and at the end of April, when the 
works were again abandoned, a total of 1,379 tons of stones had 
been laid, including the whole of the third and part of the fourth, 
fifth, sixth, and seventh courses. As each course is 2ft. in height, 
the highest part of the work was, when left, 8ft. above high-water at 
spring tides. 

his was found undisturbed at the close of the south-west mon- 
soon in November last. Captain Fraser opines that henceforth the 
work may be proceeded with more rapidly, and that it may attain a 
height of G0ft. before the end of the present season. He further 
estimates that the entire work, together with two other lighthouses 
on Double Island and Cocos Island respectively (which, being built 
or dry land, do not offer the same difficulties as that of the 
Alguada Reef), will be finished and lighted by the Ist January, 1865. 
We are informed, by a gentleman who saw the works lately, that 
the building was, about a mouth since, advanced to 20ft. above high 
water mark, 

In form the Alguada Reef Lighthouse is similar to that of other 
works of the same character—a frustram of a cone hollowed at the 
sides. Its diameter at the base is 44ft. Gin., narrowing to* 16ft. 
beneath the cap. The height of the stonework is 137{t., and the 
total height, including the lantern, 163ft. The stone is, as already 
mentioned, of granite from Callagouk and Pulo Obin, near Singa- 
pore. A small amount of concrete has been also employed in the 
lower courses. 

The work differs from most of its predecessors in the large size 
of the stones employed, the lightest weighing rather more than half 
a ton, the heaviest 385 tons. By using stones of this weight, it 
appears that Captain Fraser has obviated the necessity of dovetail- 
ing the stones, and thus the cutting has been much facilitated—no 
small object, when it is considered that the unskilfulness of his 
workmen had been one of the greatest difficulties with which he 
has had to deal. ‘The stones of outerring of the lowest course are, how - 
ever, connected by joggles to strengthen their junction. ‘The outer 
stones are laid in Portland cement; the inner in lime and soorkee. 
The solid of the lighthouse (that part below the lowest chamber) 
will be 26ft. in height, aud the total building, when completed, will 


contain no less than 4,600 tons, or 621,000 cubic feet of stonework. , 


When we cousider the mass of this work, the distance (200 and 
1,200 miles) the stone has been brought, the impossibility of pro- 
curing skilled labour (an obstacle recurring each successive season, 
for labourers could not be induced to engage themselves for longer 
periods than six months), and all the difficulties necessarily attendant 
upon such a work, and when we remember the failure of an attempt 
to construct a similar work on the Great Basses Rock, but with 
stone ready cut and fitted in Kugland, we think we are justified in 
saying that, when the lighthouse is finally completed, an event to 
which we look forward with great confidence, Captain Fraser and 
his assistants will have evinced a high claim to the thanks of the 
Government, aud to the grateful remembrance of all those whose safe 
voyaging in these seas has been insured by the establishment of a 
warning beacon on this perilous reef.— Engineers’ Journal (Calcutta). 


* These measurements, with the exception of the basal diameter, are 
taken from the elevation published in Captain Fraser’s report. 





Ttk-ORGANISATION OF THE ApMIrALtY.—Mr. Dalglish gave notice in 
the House of Commons on Tuesday that on that day month he 
would move fora select committee to inquire into the constitution 
of the Board of Admiralty and the departments under its control. 


DrainaGe IN IrELAND.—In answer to a question by Mr. Bagwell, 
Mr. F. Peel stated, in the House of Commons on Tuesday evening, 
that it was not the intention of the Government to authorise the 
— of Works to proceed with works of arterial drainage in Ire- 

and. 








THE BOILER EXPLOSION AT THE SHELTON 
BAR IRONWORKS. 


TuirTeEN deaths have now resulted from the boiler explosion at 
the Shelton Bar Ironworks, in North Staffordshire. At the inquest 
which terminated yesterday (Thursday) week, Mr. R. B. Loug- 
ridge, of Manchester, stated that he had examined the boiler on two 
occasions, and he produced the following report:—“ The boiler 
appears to have been of the following dimensions, namely, 20ft. 
high and 9ft. Gin. in diameter, hemispherical at the top and flat 
at the bottom, where resting in the seating inside was a fire-box, 
about 10ft. high and 4ft. Gin. in diameter at the top and 6ft 
10in. at the bottom, where it was attached by angle iron to 
the bottom plate of the boiler, leaving a water space at this part of 
about 15}in. On one side, however, a portion of the fire-box and 
shell had been cut out to form an opening for the fire door, about 
3}ft. wide by about Ift. 9in. high. This must have consider- 
ably weakened the boiler at this part, as is shown by the direction 
of the line of fracture, which passes through the solid plates of 
the shell in a horizontal direction, extending from the top of the 
fire door opening all round the boiler. Near the top of the 
fire-box, at right angles to a line passing through the fire door 
and centre of the boiler, were two horizontal side flues about 2}ft. 
diameter, opposite to one another. Through these flues the pro- 
ducts of combustion would escape to the outside of the boiler, and 
theuce to the chimney. The crown of the fire-box was slightly 
curved and strengthened by strong bars of T-iron, but there were 
no stays or tie rods to connect the box with the upper part of the 
boiler; consequently the whole pressure in the bottom, which at 
50 Ib. per square inch would be not less than 225 tons, would have 
to be borne by the half-inch plate forming the bottom, with the aid 
of the two side flues just mentioned, which also acted as stays, The 
fire-box was formed of two lengths of plate, the lower plates being 
about 6}ft. long, rivetted together with overlap joints in the 
usual manner. ‘Their junction with the upper plates formed a 
continuous line of rivets iv the direction of the circumference, about 
3ft. Sin. from the top of the box. At this line of rivets 
fracture has taken place, severing the upper from the lower part of 
the box, the former being forced downwards some inches, tearing 
the side flues from the shell. These results have evidently been 
produced by the colJapsing of the lower part of the box, as is 
shown by its present shape. The collapse, commencing at one of 
the vertical seams at the back, rupturing the horizontal seam, and 
tearing through two of the solid plates, has forced a large portion 
of the box inwards upon the fire. The bottom plate of the boiler, 
being thus deprived of the support afforded by the two side flues be- 
fore mentioned, and being no longer able to withstand the pressure 
to which it was subjected, has fractured at the line of rivets where 
attached to the angle-iron of the shell, the latter being at the same 
time projected upwards and the brickwork scattered in all directions. 
The plate of the fire-box, where the fracture appears to have com- 
menced, is barely half-inch thick, but the other plates, both of the 
fire-box and shell, are not less than half-inch in thickness, and of 
good average quality. The workmanship is also satisfactory. The 
boiler was provided with one float and two gauge cocks, all of which 
were broken by the explosion ; but as it is quite evident that over- 
heating of the plates had not taken place, and that the explosion 
had not resulted from deficiency of water, it may be assumed that 
these were in good working order. One of Smith’s pressure gauges 
had been attached, but this was also injured by the explosion, and no 
opinion can now be formed of its previous accuracy. One lever 
safety-valve, 5} in. in diameter, and loaded to 46} 1b. per square 
inch, was fixed on the top of the boiler, and appears to bave 
been iv good order; but although steam would begin to blow 
off at 46} lb. pressure, it is probable, as the communication with the 
other boilers was shut off, that this pressure would be exceeded, as, 
with a good fire under the boiler, such a valve would be insuflicient 
to prevent an increase of pressure, unless the damper were closed 
and the fire door open. 1 think it is probable, therefore, that previous 
to the explosion the pressure may have risen to 5Ulb. or possibly to 
55 1b. per square inch, either of which pressures would, in my 
opinion, suffice to produce the effects observed. The large diameter 
of the fire-box, and the deviation from the cylirdrical form conse- 
q «nt upon the overlapping of the plates, rendered it comparatively 
weik, and totally unfit for so high a pressure as that with which the 
safety valve was loaded. I have, therefore, no hesitation in saying 
that the explosion is solely attributable to the malconstruction of the 
boiler."—Mr. Longridge, in answer to the foreman, said if the 
boiler had been of proper construction it would have stood th 
extra pressure arising from turning off the steam from the other 
engine. 

Mr. Wynne, Government Inspector of Mines, who had, at the 
request of the coroner, made an examination of the boiler, 
read a report, in which he stated—“ There cannot be the slightest 
doubt about an ample quantity of water being in the boiler at 
the time of the explosion, as there was the clearest proof of it 
both upon the side plates and the top of the flue. The safety- 
valve was in good working order when I saw it; and taking the 
indications on the lever as to where the ball of 68} 1b. was 
suspended, there must have been at least a pressure of 46} Ib, 
to the square inch before the valve came into action as a relief 
to the pressure. ‘The fractures are all at the rivets, and the 
plates are torn from the augle-iron as true as if they had been cut 
with a chisel, except the fracture from the top of the fire doors. Tbe 
boiler seems to have been intended to fire from the puddling fur- 
naces, and afterwards converted into one to fire on bars inside the 
fire-box, by cutting off one end and taking out the vertical flue. A 
fire-place was then made at the bottom end, with a receding fire-box, 
to carry the flame or heat from the fire-bars to the horizontal plate, 
thus reversing the course of the heat. This vertical fire-box was 
Git. 10in. at the bottom, and 4ft. Gin. at the top, thus departing from 
the strongest form of flue, and adopting, 1 may almost say, the 
weakest form, which, in my opinion, led to the catastrophe, which, 
I say, has been mainly brought about by want of judgment in the 
person who caused such a blunder to be perpetrated.” 

This being the whole of the evidence, the coroner observed 
that no one appeared to be criminally liable for the unfortunate oc- 
currence, 

The jury appeared to be of the same opinion, and one of them 
inquired if Mr. Longridge could suggest any other kind of case- 
ment which would be equally suitable and less dangerous than 
bricks, as the bricks appeared in this instance to have caused con- 
siderable loss of life. 

Mr. Longridge said he could not suggest any other suitable case- 
ment for that class of boiler. 

The jury returned a verdict that the deaths had been the result of 
accident ; but they expressed a hope that in future no boiler would 
be erected until it had been declared by a competent authority to be 
fit for the pressure which it would have to bear. 

In reply toa juryman, Mr. Harrington, the forge manager at the 
works, stated that there were some boilers on the works without 
gauges, but it was intended that they should have gauges. It was 
also determined that in future each boiler should be tested before 
being erected. 

The evidence of Mr. Longridge and Mr. — is fully confir- 
matory of the views expressed by Mr. E. 'T. Wright, engineer and 
boiler manufacturer, of the Gascote Works, Walsall, after he had 
examined the boiler. 

The Mayor of Hanley has commenced a public subscription for 
the families of the deceased and the sufferers, and about £400 has 
already been realised. 


Tue Formation or true Eartu.—Certain French geologists are 
trying to account for the arrangement of geological strata by refer- 
ring it eitber to the earth's annual revolution or daily rotation. In 
one or the other of these movements they find an explanation of 
certain phenomena of stratification which are not easy to explain 
on any other known theory, among which are appearances of strati- 
fication observable in embankments when cut through a few years 
after their formation.— Atheneum. 
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HAVEMEYER’S MOULD TRUCK FOR SUGAR 
REFINERIES. 


This invention, by T. A. Havemeyer of New York, relates to a 
improved carriage for conveying sugar moulds from the cooler i® 
the refinery to the apartment in which they are placed to admit of 
the draining operation being gone through with. 

The object of the invention is to obtain a carriage for the purpose 
specified which will admit of being adjusted to suit moulds of 
different sizes, and also be capable of being moved about with greater 
facility than those previously constructed. The invention consists 
in supporting or retaining the upper parts of the mould by means 
of two adjustable horizontal plates attached to the carriage, and 
arranged substantially as hereinafter described; and alsoin using in 
connection with said adjustable plates a fixed frame or plate provided 
with inverted conical recesses to receive the tips of the moulds. 

The invention further consists in a novel arrangement of a castor 
wheel, which supports the front part of the carriage, all being so 
constructed and arranged as to effect the desired end. 

Fig. 1 is a side sectional view of the invention taken in the line 
w, x, Fig. 2; Fig. 2, a horizontal section of the same taken in the 
line y, y, Fig 1. 

A represents a horizontal frame or plate, which may be of any 
desired size, and which is mounted on three wheels B, B, C. 
The wheels B, B, support the back part of the frame A, and they 
may turn loosely on a fixed axle D, or be rigidly attached to their 
axle, and the latter allowed to turn. The wheel C supports the 
front part of the frame A, and is what is | ope: f termed a 
caster wheel. This wheel C has its axle a fitted as usual in a fork ) 
at the lower end of a vertical arbor c. This arbor c is fitted loosely 
in a vertical post E, the lower end of which is permanently attached 
to the front end of the frame A; the upper end of arbor ¢ bearing 
against the upper end of the opening d in the post. The arbor c is 
allowed to turn freely in the post E, and the front end or part of the 
frame A is bent or curved upwards to form a recesss, as shown 
at ¢, so as to admit of a large-sized castor wheel being used ; 
the upper part of the castor wheel fitting in the recess e, and the 
latter being made sufficiently wide to admit of said wheel turning in 
it. The draught pole is attached to the fork 6 of the arbor ¢, or to 
the axle a of the wheel C. ‘To the back part of the frame A there is 
attached in a central line with the post E a post F. ‘The two posts 
E, F, are,of equal height, and they support two plates G, H, which 
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are placed one over the other, and are parallel with the frame 
A. These plates G, H, are provided respectively at each side with 
curved arms f, /', of semicircular form; the arms / of the upper 
plate G having a reverse position to the arms /"! of the lower plate 
hi as shown clearly in Fig. 2. The lower plate H has two oblong 
slots g, g, made longitudinally in it, one near each end in a central 
line, and the upper ends of the posts have vertical rods A, h, fitted 
and secured in them; which wd pass through the slots g, g, the 
plate H resting on the tops of the posts KE, F. The plate G has 
similar slots i, 7, made in it through which the rods A, A, pass, and 
the latter have screw threads cut on them to receive nuts j, 7. 

By this arrangement it will be seen that the two plates G, H, are 
allowed a certain degree of adjustment longitudinally, correspond- 
ing to the length of the slots g, g, 7, i, less the thickness of the rods 
h, h, which pass through them; and it will also be seen that said 
plates may be secured at any desired point within the scope or length 
of their movement by screwing down the nuts j, 7, on the plate G. 
The frame A is provided with a series of secre, which are of in- 
verted conical form corresponding to that of the tips / of the moulds I, 
as shown in Fig. 1. The moulds I are of the usual jorm, and they 
are made of different sizes, so as to form sugar loaves cf the different 
sizes and weights required. The moulds I are fitted ia the carriage 
as follows:—The orifices of the tips of the moulds are fitted or stopped 
with plugs (shown in Fig. 1), and the tips 7 of the moulds are 
fitted in the recesses £ of the frame A, and the upper parts of the 
mouldsare placed between the arms /, /', of the plates G, H, and the 
latter are then adjusted or moved longitudinally, so that the arms 
J; f* will snugly grasp the upper part of the moulds, forming nearly 
acircle round each mould ; the plates being then firmly secured in posi-~ 
tion by screwing down the nuts J, j, see Fig. 2. Thus it will be seen 
that moulds of different sizes may be firmly secured in the carriage 
by simply adjusting the plates G, H. There will be no shaking of 
the moulds, whatever their dimensions may be, and they may be 
secured in the carriage and released therefrom with the greatest 
facility. _By having the front end or part of the frame A bent or 
curved so as to form # recess ¢, as previously described, a large- 
sized castor wheel C is obtained, and allowed to be placed underneath 
the frame A so that its arbor c may be fitted in the post E without 
having the frame A unduly elevated, and by having the arbor c of 
said wheel fitted in the hollow post E the former does not monopolise 
apy room, and the castor wheel is allowed to turn freely, asit can be 
kept well lubricated and free from dust. A large castor wheel does 
not allow obstructions which it may meet or come in contact with 
to offer as much resistance to the movement of the carriage as a 
small one. 








Bawek at Scarvoroven.—The town council of Scarborough 
have abandoned the scheme lately entertained by them for con- 





structing a bridge across the Ramsdale valley. A public company 
will be formed, we believe, to carry out the work. 


TATHAM’S PREPARING, SPINNING, AND WEAVING COTTON. 
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Tus invention, by John Tatham, of Rochdale, refers to arrange- 
ments of frictionsurfaces, whereby rotary motion is transmitted 
from one part to another of cotton machinery either at an uniform 
or variable speed. At a, 6, are two shafts, from the one to the 
other of which it is proposed to transmit rotary motion. Upon 
the shaft a is mounted a disc c, one face of which is hollowed out 
so as to form a projecting ring d. This disc is either fixed upon 
the shaft a, or is caused to revolve therewith by means of a 
feather, but it is prevented from sliding beyond a certain 

int by a collar e. Upon the shaft a is also placed another disc /, 
ormed in a similar manner to that shown at c, but sv adapted 
to the shaft as to be able to slide thereon, although caused to revolve 
therewith by means of a feather g. The boss of the disc 7 is 
elongated, and around it is a coiled spring h, which exerts its elastic 
force against the said disc at one end, and abuts against the collar i 
at the other. Upon the shaft 6 is.mounted a disc i, so as to be 
capable of sliding thereon, but of revolving therewith by means of 
a feather 4 This disc & is situate between the two other discs c, f, 
so that the spring h causes it to be clipped by the projecting 
rings d. a motive power to be applied to either of the 
shaft a or 6, such motion will be transmitted to the other by the fric- 
tion of the surfaces in contact, the quantity of power which may be 
transmitted depending upon the elastic force of the spring h. Ac- 
cording to the above description motion will be transmitted from the 
one shaft to the other at an uniform speed, but if a variable speed be 
required, one of the shafts a, 6 is caused to retire from or approach 
the o'her, so as to bring the points of contact nearer to or Sether 
from a centre of motion, examples of which will be hereafter viven. 
If more power be required than can conveniently be obtained from 
one arrangement, two or more discs & are placed upon the shaft, each 
one being situate between clips capable of being forced forward by 
a spring, as above described. 

Another arrangement, in which discs are taused to clip each 
other, is shown at Fig. 3. Upon the shaft n are two discs p, free to 
slide thereon, and forced forward by springs q ; upon a second shaft 
ris a disc s mounted fast thereon so as to revolve therewith ; at ¢, ¢, 
are rollers, constituting carriers, which are supported by brackets, 
or other suitable apparatus: these carriers must, however, be cap- 
able of sliding in the direction of the shafts, r. Supposing mo- 
tive power to be applied to either of the shafts », r, motion will be 
transmitted to the other through the carriers ¢, t, acting as friction 
surfaces, and if it be desired that this motion shall be variable in 
speed, the carriers may be slidden so as to advance or retreat from a 
centre motion. 

Figs. 4 and 5 represent partial views of a roving frame, showing 
the invention applied thereto in order to get the variable speed 
which is usually obtained by means of a strap and conical pul- 
leys. At wu is the ordinary upright shaft, which usually acts upon 
a rack so as to shift the strap above referred to. In this instance 
the upright shaft is Sentoeed with a screw v working in a 
nut w, which nut carries a stud 2 mounted so as to be capable 
of sliding in guides y carried by the framework. The stud x 
carries a pinion z which is in gear with another, 1, which com- 
municates motion to the wheel 2 upon the usual shaft 3, by means 
of which motion is communicated to one part of the “ jack- 
in-box” 4; the usual twist wheel is at 5, in communication with the 


shaft 6 by means of pinions 7 and 8, and it is the method of con- | 
necting the above-mentioned shafts 3, 6, to which the invention is | 


applied ; upon the said shaft 6 are placed discs d, after the manner 
described in reference to Fig. 5, excepting that in this instance 
they are three in number, and as another modification they are 
pressed in both directions by the elastie force of springs h. Between 
these discs are placed others corresponding to that shown at & in 
Fig. 5, and mounted upon the stud z so as to revolve therewith, but 
being capable of sliding thereon towards each other, The springs h 








therefore bind the whole of the friction surfaces together, and thus | 
the rotary motion of the one shaft 6 is communicated to the other 3. | 
During the operation of the machine the shaft u, being turned by | 


the ordinary means, will cause the stud 2 to slide downward in 
its guide y, thus withdrawing the discs k to a greater radius of 
thediscsd, whereby the required variations of speeds of the shafts 3, 6, 
will be accomplished, and thus the invention stands in the place of 
the usual conical pulleys and strap. Fig. 5 shows the method 
adopted for keeping the toothed wheels z, 1, 2, properly in gear, for 
it is obvious that as the discs &, k descend, some provision must be 
made for the alteration in position of the stud x, and consequently 
wheel 2; the carrier pinion 1 is therefore mounted upon a stud 
which is carried by links 9, 10, the former of which turns upon the 
stud z, and the latter upon the shaft 3. As, therefore, the stud z 


rises or falls, the links 9, 10, are caused to turn upon 
their centres of motion, and thus move the pinion 1 
outward. Figs. 6 and 7 illustrate the improved method 


of driving as applied to the taking-up motion of a loom; at 12 is 
the oscillating sword of the loom, to an arm extending from which 
is jointed a driver 13 taking into the teeth of the ratchet wheel 14; 
upon the face of this ratchet wheel is one friction disc d, and 
upon the same shaft is the other sliding disc d*, pressed for- 
ward by a spring 4 as in Fig. 5; at 15 is a shaft upon which is the disc 


| 
| 
| 


| and are, therefore, obviously fatally defective. Let us 


k corresponding to that denoted by a similar letter of reference at 
Fig. 5. “The shaft 15 carries a pinion which communicates motion 
to the cloth beam 16 by the ordinary train of wheels shown. The 
ratchet wheel 14, and consequently discs d, d*, are carried by a lever 
17 capable of turning at its lower end upon a fixed centre at 18, and 
carrying at its upper end a rod 19 which rests against the work 
beam ; as therefore the said beam increases in diameter the lever 17 
is caused to turn outward, carrying with it the ratchet wheel 14 and 
discs d, d*, thereby partially withdrawing them from the other disc k, 
and thus imparting a decreased rate of revolution to the cloth beam. 
And this arrangement is also applicable to letting off the yarn from 
the beam. 





Miptanp Counties Meta Trape.—We are glad to observe an 
improvement in the iron trade of the Midlands, several large con- 
tracts being now in course of execution. Messrs. Butler and Co., of 
Stanningley, near Leeds, have a contract for the whole of the 
bridges for the South London Railway ; whilst Mr. James Hay- 
wood, jun., of the Phoenix Foundry and Engineering Works, Derby, 
has the contract for the whole of the same class of work required 
for the city extension of the North London Railway under the 
eminent contractors, Messrs. Waring Brothers, of Westminster. 
There is every prospect of other firms being busy shortly, as there 
area number of large and important contracts still pending, and 
which must be given out within the next few weeks. 


How to Burp Steam Rams.—In a state of war we learn more of 
the military art in a year than we learn in a generation of peace ; 
and if a nation has the wisdom to heed the lessons thus learued, a 
long generation of peace is likely to follow a brief period of war. 
For twenty years the round tower of the Monitor has been before 
this Government as a powerful war instrument, and twenty more 
would have found it unused but for the encounter with the 
Merrimac, which taught its value in a way that could not be mis- 
taken; and now we have Monitors as naturally as if Noah had 
built one on his ark and left us his specifications. Speedin a war 
ship has been held secondary to battery power, notwithstanding 
the lesson which the Constitution taught us in the war of 
1812; but now the Alabama has demonstrated the inefficiency 
of strong batteries, without the speed either to seek or 
avoid the enemy, and hereafter we must rely for success, in naval 
warfare, upon that science which can command the resources of 
natural laws, and compel the elements to serve, and not to rule the 
mind of man. Now we have another lesson of adversity, ever 
useful to the wise, in the loss of the Indianola, on the Mississippi 
river. She wasa heavy iron-clad “ram,” supposed to be invulner- 
able by shot, and irresistible by any vessel she might strike with her 
metal prow ; but she fell an easy prey to two other vessels con- 
sidered of no value, and in comparison with her powerless. Now 
that she is gone we see her defect plainly enough, and war has 
taught the lesson. She could not control her position. The two 
light vessels, the Queen and Webb, could run round her while she 
could not turn, and thus could “ram” her, first on one side, then on 
the other, till the mailed giant was beaten to death; while, 


| at any time, one blow from her prow would have crushed 


both of her assailants like egg shells. Nature gives us 
a familiar illustration of the methed of attack in the case of the 
kingbird and the hawk, between which, in a contest, the more 
powerful hawk is always defeated. The kingbird, swift of wing 
and easy to turn, flies first on one side and then on the other, and 
then above the unwieldy hawk, and picks out*his eyes with im- 
punity, while the powerful bird strives in vain to inflict a blow with 
his claws or beak which, if once given, would destroy his puny 
enemy without a struggle. So the unfortunate crew of the 
Indianola were moving their guns from side to side, but the enemy 
could turn so easily that they were always on the weak side ; and 
as the great ram could not turn after them, they struck her flat side 
with their pointed prows, and, of course, destroyed her. A North 
river steamboat, striking “end on,” can run through any war- 
vessel in existence. Therefore, a war-vessel must oppose end 
to end, or be destroyed. How are we building our ocean 
“rams?” Have they the means of turning at pleasure? If not, 
They are likely to fall victims to some smaller craft, just as the 
hawk does to the kingbird, or the Indianola did to the Queen. A 
vessel four hundred feet long, with a single screw propeller, cannot 
turn in the North river, and would certainly be destroyed by ashot- 
roof ram of one hundred feet in length, which could rapidly change 
its position and make an attack upon the side of the monster. Iti 
apparent, therefore, now that the lesson is taught us by th 
Indianola, that the first condition to be attained in a ram is power? 
keep “end on” to the enemy; and that a “ram” without » 
power, however great and strong otherwise, is powerless in “ 
presence of an enemy which has it. The Stevens battery has ms 
screws, and can thus command her position, which is one ita 
element of her value; but others are building with only one g°™> 
learn inime. 


—New York Times. 
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HALL’S PREPARING FOREIGN 
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Tuis invention, by Edward Hall, of Butt’s Green, near Halifax, 
relates to a process of steaming foreign grain, whereby its flinty 
nature is removed, and the grain rendered equal to English pro- 
duce. ‘The means or apparatus consists of a cylinder placed at an 
incline in suitable framing, with spouts and stoppers for the intro- 
duction and delivery of grain, and with pipes and valves or taps for 
inlet and outlet of steam. Also a rotating winch, or a spindle 
having a series of arms and wings thereon capable of rotating, is 
placed within for producing motion or stirring the grain. Or the 
cylinder may be made to rotate, so as to give motion to the grain, 
by having suitable arrangements provided for the inlet and outlet 
of the steam and grain. 

In the illustrations A is the cylinder, which is made in two parts 
longitudinally, with flanges bolted together, and resting on framing 
B at ap incline, and in such manner as to easily removed for 
repairs or other purposes. ‘The lower end of the cylinder is formed 
of wire gauze or wire netting a', with an external casing a?, which 
forms an outletspout at a3 underneath for the escape of dirtand water. 
C is a spout for the inlet of grain, having a stopper c! for regulating 
the admission ; D is the outlet spout for the grain to pass out; E is a 
steam pipe and tap for inlet of steam, and F is the outlet for same ; G 
is a pipe and tap to admit water when desirable for washing or cleans- 
ing, and assisting in the process of steaming the grain; H is a winch 
mounted on bearings I of the framing, with pulley J for giving 
motion thereto by strap. The manner of using the apparatus will 
be easily seen. The grain being supplied at the spout C, the 
winch H set in motion, and steam turned on at the tap E, 
when the grain is stirred or agitated by the winch H and saturated 
with steam ; and in some cases it is found desirable to add a little 
water also to assist in cleansing the grain. The water is driven 
with the dirt through the wire netting a!, and finally out at the 
spout a, the grain passing out at the spout D. The cylinder may 
be made to rotate, and the winch with the necessary casings, spouts, 
pipes, and taps made fixtures, or stationary. 





WALKER’S SHIPS’ LOGS AND SOUNDING 
APPARATUS. 


: Te object of this invention, by Alexander Walker, of Liverpool, 
is the construction of an instrument capable of being used as a log 
for ascertaining the distance a ship has run, and also as a sounding 
instrument to determine the depth of water. 


An instrument constructed according to this invention consists of 
a tube which surrounds or partially surrounds an archimedian 
Screw, or one, two, or more fans, or a wheel like the paddle wheel 
of a steamboat, or any other suitable revolving power communi- 
cator which is capable of being actuated by water passing through 
the tube, and which is connected with a train of indice wheels en- 
closed in a case placed on the outside of the tube, and which indicate 
the distance a ship hasrun, or the depth of water sounded. When the 
instrument is used for sounding, a weight is attached to the bottom 
of the tube to facilitate the sinking thereof. The propeller inside 
the tube revolves by reason of the action of the water passing up 
through the tube acting against the blades of the propeller, and 
when used as a log by being drawn horizontally through the water 
by the velocity of the ship ; in the latter case the weight is dispensed 
with. ‘he quantity of water acting upon the propeller may be 
regulated by the size (diameter) of the tube or by the size ef the 
Screw or other form of power communicator. 

Fig. 1 is a side elevation of alog, and Fig. 2 is a longitudina! 
Vertical section of the same; and Fig. 5 isa side elevation, and 
Fig. 4 a vertical transverse section of a sounding instrument con- 
structed according to the invention. 

A, is a cylindrical open-ended tube, in which is fitted B and B', 
two transverse stays for carrying ©, the revolving shaft of D, the 
Propeller; E, a worm on the shaft (C) working into F, a toothed 
wheel working into G, first wheel of the index movement, the 
Pinion of which works into 4, a second toothed wheel, the pinion 
of which works into i,a third toothed wheel, the axle of which 
carries j, a pointer travelling on the surface of the index dial, and the 
Pinion of which works into k, a fourth toothed wheel, the axle of which 
carries j', a second pointer, and the pinion of which works into J, a 
fifth toothed wheel, the axle of which carries j? another pointer; G, | 
pallets or frames for carrying wheelwork; W index dial; I, index 
pe a J, index cover; K, guard on front of the log to prevent the 

ission of sea-weed or other like substance ; L, lug for attaching it 











to the log line M; N and N' fin blades placed one on each side of 
the top of the tube, for keeping the log steady; p (Fig. 4), a 
toothed wheel, the pinion of which works into q (ig. 4), another 
toothed wheel. he face of the wheels p and g are marked 
with a graduated scale, and the ends of the pallet frames + 
(Fig. 4), are extended so as to form fixed pointers. P (Fig. 4), Fead 








surrounding the tube for causing the instrument to sink in a vertical 
direction ; Q (Fig. 4), recesses for the insertion of tallow; R (Fig.4), 
a valve cover on the head of the tube of the sounding instrument 
which opens during the descent of the instrument, and closes upon 
being drawn upwards ; 8 (Figs. 3 and 4),a loop handle which is cast 
into the sinking lead, as shown in the dotted line (Fig. 3), and to 
which is attached T’, the lead line. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


Tue tenth anniversary of the formation of the above-named society 
was celebrated by a p Sen which took place at the Bay Tree 
Tavern, St. Swithin’s-lane, City, on the evening of the 14th inst. 
About —_ members and friends assembled on the occasion, the 
issue of tickets being limited to that number. Mr. Keyte presided, 
and the time was deemed a fitting one for presenting a testimonial 
to Mr. Joseph Newton, of the Royal Mint, who has for the last four 
years filled the office of President of the Association. The testi- 
monial consisted of several articles of plate, among which a salver, 
goblet, and inkstand were prominent. The salver bore the follow- 
ing inscription :—‘ To Joseph Newton, Esq., President of the London 
Association of Foremen Engineers, this testimonial is presented by 
his fellow members as a token of esteem.” In offering it for ac- 
ceptance, Mr. Keyte complimented the President very highly; but 
the latter, in returning thanks, disclaimed the eulogium, and attri- 
buted the great and increasing success of the institution to the 
publicity given to its transactions by the scientific press. Mr. E. 
Alexander, of the Practical Mechanics’ Journal, acknowledged this 


last remark in brief, but very appropriate, terms. The whole of the 
proceedings of the evening were distinguished by cordiality and 
good feeling, and at twelve o’clock the Foremen Engineers dis- 
persed. Many excellent speeches were delivered; and, from one or 
two of them, it was to be gathered that engineering employers do 
not yet mingle very freely with their foremen at the monthly 
gatherings of the society. This fact is to be regretted, because in 
time it may lead to further estrangement. The presence of em- 
ployers would also, on the contrary, at once elevate the tone of the 
Association, and incite to friendly feelings on both sides. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





CHAIN CABLE TESTING. 


Sir,—Last spring I was requested by the Mutual Insurance 
Association (for shipping) of St. Helier to examine into the system 
of cable testing at their a press, as it was not satisfactory. 
On the broad principle of pro bono publico I consented, and gave 
them my gratuitous services. Three points of interest on this ve 
important subject, on which the safety of such vast amounts of life 
and property depend, have arisen ; and it is important to that large 
portion of society who are directly and indirectly concerned in 
shipping to have all possible light and information on the subject, 
and I therefore beg a space in Tue Enarveer to state these points, 
in the hope that you and some of your correspondents will make 
such remarks as may seem necessary and useful, 

The three points are :— 

I, Adjusting the lever weights, by measuring the area of the 
indicator valve, is liable to inaccuracy. 

IL. Description of the method employed to adjust the weights in 
this case, and of an instrument applicable to every hydrostatic press 
for the same purpose. 

III. The importance of noting the limit of elastic strength in 
testing cables. Damage done to them by the present system of 
testing. 

1. On going to the testing house it was stated by the superin- 
tendent that the lever weights were incorrect, and on having them 
weighed by a chemist’s scales that statement was found to be true, 
for be were all inconsistent one with another; they therefore 
required adjusting. 
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2. The method which had been employed to adjust these weights 
depended on the very accurate measurement of the surface of the 
indicator valve, which the maker of the press (which is a very good 
one, bat sma!l) intended to be (as nearly: as he could make it) one- 
fitth of a square inch. his is a very small basis from which to 
calculate up to a pressure of 40-tons or more ; and I recommended 
that the pressures should be ascertained by means of an apparatus, 
which I described, part of which consisted of a large scale, in which 
actual tons of pig iron were to be employed. Of the absolute 
necessity and prudence of this recommendation it is only necessary 
to adduce one proof, namely, that the secre’ has since re- 
measured this valve, and makes it (as will presently be seen) very 
nearly one-fourth of a square inch—a difference amounting to 
nearly 25 per cent. How can a method which admits of so very 
large a wpe mee | as this (when both the gentlemen were doubtless 
as careful as possible) be admissible ? 


3.—The apparatus employed. 

I accordingly had a square wooden frame set up to carry the large 
sheaf / ; this frame is omitted on both figures to avoid confusion. 
Suffice it to say, it carried the sheaf at a sufficient height to admit 
afterwards of a large scale, containing pig iron, being affixed at the 
place where “200 lb.” is written. A chain (of 9 to 101b. per foot) 
weighing 233} lb. was stretched across sheaves / and m, as shown 
by the broken line marked a, and it was found that 1651b. at the 
lower end exactly balanced 200 Jb. at the upper end, conseqaently 
the draught of the chain was 35 1b. (the difference between the 
two last quantities) towards the press—that is to say, it helped the 
press to that extent, but as the press gets no such help when a chain 
is being tested, we must at a future stage put a corresponding weight 
into the large scale as a counterpoise. ‘T'he 35lb., however, require 
a little increase, because when the weights were being adjusted the 
chain had to pass under sheaf m, as represented by the broken line 

Now, since it is obvious that if the chain were allowed to hang 
rpendicularly, as many feet as were suspended would exert their 
ull weight of 9 to 101b. per foot, aud as the line } approaches 
nearer to perpendicular than line a does, we must, as before said, 
give the 35 1b. a little increase. ‘This may be done sufficiently near 
(as it is only a trifling quantity) in the following manner :—The 
height from top of sheaf / to the top of sheaf m is 8-41ft., and from 
the top of / to the bottom of m is 9°24ft.; therefore 
8-41ft. : 85lb. :: 9 24ft. : 38 1b. 
88 Ib. counterpoise must therefore be put into the large scale here- 
after. This heavy chaiv, then, not only overcame the friction of 
both sheaves, but exerted a draught of 381b. besides in aid of the 
press. The sum of the weights: 200 4+ 165 + 233} = 598}, or nearly 


600 Ib. 
4,—Ezxplanation of the remainder of the Figures. 

In Fig. 1, c is part of the platform on which chains are laid to x 
tested ; 7, f isthe cylinder, d the ram. In Fig. 2, g, h, ‘4 is a strong 
wrought iron frame (having a hook between / and i to fasten to the 
chain about to be tested), 7 is the cylinder, e the condensed water 
in the cylinder conveyed by a pipe from the pumps, a little at every 
stroke; dis the ram, to which the wrought iron frame is strongly 
fastened ; k, kis a greased leather packing, fitting very tightly between 
ram and cylinder, all round, to prevent the escape of the condensed 
water. The friction of this packing is 4 cwt. 2 qr. 10 lb., of which 
more hereafter. It is obvious that, as the ram is forced out towards 
the left, it will exert more and more strain on the chain which is 
being tested, such chain being firmly fastened to something im- 
—— to the right hand, and to the gradually advancing ram on 
the left. 

Without further diagrams it will be understood that the pumps 
(which act like syringes) each force a small quantity of water down- 
wards through a valve which only opens downwards, and consequently 








is closed by the pressure of the condensed water below it as often 
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as the pump handle is lifted. This condensed water passes along a 
pipe (not shown in the diagrams) into the cylinder, as before men- 
tioned. Near the bottom of one of the pumps, and acted on by the 
condensed water, is the indicator valve, a round brass plug about 
half-inch diameter, and perbaps two or three inches long. This 
valve is weighted down by two levers connected together, one of 
which carries a heavy weight, and the other a small scale, into 
which, if you place acorrect number of ounces, they will indicate an 
exact ton of strain on the cable as soon as they are lifted by the 
pressure of the condensed water. What is that correct number of 
ounces is one of the questions under discussion. 


5.—Principles on which the Friction was Measured. 

In the years 1831-2 and 3, a very extensive set of experiments 
were made at Metz, by M. Morin, under the sanction of the French 
Government, to determine as nearly as possible the laws of friction, 
and by which the following (amongst other facts) were fully esta- 
blished, viz., that “ when no unguent is interposed, the amount of 
friction is, in every case, wholly independent of the extent of the 
surfaces of contact, so that the force (or weight) with which two 
surfaces are pressed together being the same, their friction is the 
same, whatever may be the extent of their surfaces of contact.” * 

This axiom applied strictly to the case in hand, because there were 
no unguents interposed between the chain and the sheaves, and 
friction is wholly independent of the extent of the surfaces of 
contact. 

Another axiom which M. Morin also fully established is, that 
“ when no unguent is interposed, the friction of any two surfaces is 
directly proportioned to the force (or weight) with which they are 
pressed perpendicularly together.” 


6.— Friction alone. 

Having, as before stated, ascertained that the heavy chain of 
2334 lb. would help the press to the extent of 38 Ib., it was necessary, 
as far as possible, to eliminate the draught of the chain in order to 
get the nett friction. ‘his, of course, could not be done completely, 
because the lightest chain still weighs something. A chain of suit- 
able length, weighing only 1741b., was procured, and placed over 
the sheaves Zand m in the position a, and it was then found that, 
with a total weight of GOO]b., 141b., at the lower end more than at 
the upper sufficed to overcome the friction in the direction towards 
which the ram will draw. Thus, according to Morin’s first law, 
since the extent of surface (that is, the magnitude of the chain) 
does not affect the amount of friction, by using a very light chain 
we get nearly the nett amount of friction. 

298 Ib. at the lower end, 
balances 284 ,, at the upper end, so as just to draw 
towards the ram 17},, weight of chain. 
599}, total weight. 

This experiment was repeated on the following day with the same 
result, 

With anothor chain of 57 1b. weight, it was found that 16 1b. at 
the lower end more than at the upper sufficed to overcome the 
friction in the direction towards which the ram will draw. Thus 
total weight about 60.0 Ib., as before: 

289 Ib. at the lower end, 
balances 273 ,, at the upper end; 

37 ,, weight of chain. 

599 ,, total weight. 

Here is a slight anomaly, caused by defective apparatus, because 
the heavier chain ought to have overcome more of the friction; 
instead of which it gives 16 lb., while the lighter chain only leaves 
14 1b. friction to overcome. But the difference is quite unimportant. 
Where we are dealing with tons, a few pounds are of no conse- 
quence. After making further experiments, and fully considering 
the matter, I finally concluded to take the friction at 18 1b. in 600 Ib. 
Thus :— 








Weight. Friction. A ton. Friction. qrs. Ibs, 
G00 Ib. : 18lb. :: 22401b. : 67-2ib. = 2 11. 
7. We are now inaposition to settletheamount of pig iron to be put 
in the seale for each ton. 
ewt. qra. Ibs. 

Weight of the scale andits chains ... 5 1 23 
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Weights to counterbalance draught of 
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Total weight for first ton ... ... 201 10 


In revising these experiments for publication in Tne Enxaineer 
I have discovered an inaccuracy which, though its effects are insig- 
nificant, it is right I should mention. The 20 cwt. L qr. 10 Ib. 
ought to have been diminished for friction by as much as is due to 
the difference of weight between a ton and 6001b. For the table 
above only allows for the friction of 6001b.; we, therefore, have 


600 Ib. : 18 1b. :: 1640 1b. : 49 1b. 


The 20cwt. lqr. 10 1b. ought to have been diminished by about 
2 per cent., and the 93 Jersey 0z.—the representative weight (to be 
mentioned presently)—ought to have been diminished in equal pro- 
portion. ‘This is the direction and whole effect of the error. 
That is to say, there must be 38 1b., or 1 qr. 10 1b. over and above 
a ton, in order that the press, which we have seen derives a help 
from the chain of 1 qr. 10 1b., may just lift a ton, neither more nor 
less. It is evident that the press itself, when set in motion, must 
necessarily overcome the friction of its own ram in its cylinder at 
k, k, before it can begin to lift the 20 ewt. 1 qr. 10 Ib., and though 
this leaves the experimenter quite free from the trouble of measur- 
ing that friction, yet the friction of the ram in the cylinder has its 
proportionate effect on the small weights suspended from the levers, 
as will presently become evident, by consideration of the remaining 
paragraphs of this section. 

After repeated and careful trials with the heavy chain placed along 
b, and the large scale suspended at its right hand end, it was found 
that 9$oz. Jersey weightt just counterpoised the 20 ewt. 1 qr. 101b., 
which, as we have seen, represents the first ton. 

For the second ton we have as follows:—It is quite clear that the 
38 Ib., having been once added for the chain, we ought not to add it 
again, but the “friction being directly proportional to the weight ” 
it is equally clear that we shall have an increase of friction of 
2 qr. 11 1b. for each additional ton (as per section 6), 





cwt. qrs. Ibs, 

Hence for the second and each succeeding ton we 
ee ee ae ee ee ee eee ee ee ee 
Deduct for friction according to section6 .. 0. «. J 2 11 


Net weight of pig iron in scale for second and each 

ep ft ae a ee rere | Sn Mey ( 

And it was found that 7j Jersey oz. additional weight just coun- 
terpoised tho additioval 19cewt. 1 qr. 171b. in the large scale, and 
represented the second ton. 

As a corroboration, it was clearly ascertained that when 19 cwt. 
1 qr. 17 1b. more were placed in the large scale for the third ton, 
another 7§ Jersey oz. just counterbalanced it, and correct! y repre- 
sented the third ton. 

We have therefore the following table :— 





Weights in large scale. Lever weights. 
ewt. qr. Ibs, J. 0% 
Ist Ton—20 1 10 is represented by 9°375 
m.i3. 7625 
2Tons—39 2 17 ditto. 17000 
w@ & 7625 
3 Tons—59 0 16 24°625 


bg 9 ** Weale’s Engineers’ Pocket Book,” now sold by Messrs, Lock- 
wood, 
14 


t A Jersey ounce is equal to }f avoirdupois ounce, 








And thus adding the 7°625 Jersey oz. each, for the 4th and suc- 
ceeding tons we may get a complete set of lever weights. 

8. When so much had been accomplished, a vote of thanks was 
conveyed to me in writing, expressed in very handsome terms, 
which had been passed unanimously at a full meeting of the pro- 
prietors of the chain testing machine, which I found perfectly 
satisfactory, and acopy of which has already appeared in two of the 
St. Helier newspapers; and I was then expecting daily to receive 
a summons to affix a Vernier scale, and make experiments to 
ascertain the proportion which the weight causing the first per- 
manent elongation of a chain bears to its breaking weight, which I 
strongly recommended. 

9. But it appears that dissatisfaction must have arisen in the 
minds of the proprictors of the testing machine, because one of them 
had set up a new apparatus and was making a and Mr. 
Gladstone, who conducts the chain testing for Lloyd’s in London, 
was sent for, and the following describes my part in the sequel. 

The first ton includes the friction of the ram in the cylinder, 
while the second (and every succeeding) ton is the ton only. It 
is therefore easy to ascertain the amount of friction of the ram in 
the cylinder, thus— 

74 Jersey oz. : 20ewt. :: 9} Jersey oz. : 24 ewt. 2qrs. 10 1b. 

The difference therefore between 20cwt. and the last quantity, or 
4ewt. 2qrs. 101b., is the friction of the ram in the cylinder, of 
which more presently, as it amounts to nearly a quarter of a ton, 
and is therefore of consequence. 

1 applied for permission to be present at Mr. Gladstone’s experi- 
ments, Which was at once granted. And the following is an 
account of what occurred, with some remarks of my own, sent in a 
letter to the secretary : — 

10. It was stated that T had made an error in measuring the 
diameter of the ram. On the contrary, I never measured either its 
circumference or diameter at all, nor did any one for me. My 
method of adjusting the weights did not require that I should know 
the amount of diameter. Mr. Gladstone adopted the plan of caleu- 
lating the pressure (by measuring the valve), to which I objected in 
my letter of June 5, saying—*“ Even so small a dimension as a hair's 
breadth would be of importance in such a calculation, and I think it 
impossible to ‘measure the strain on that principle with sufficient 
accuracy.” If, however, that method was to be adopted, the 
diameter might, by an easily constructed instrument, have been 
ascertained much better. It will be seen that, by the use of a pair 
of proportional calibres (of which I enclose a sketch), the diameter 
of the valve might have been magnified (say) ten times, until 100ths 
of an inch became as large as 10ths, and then fractional parts of 
100ths of an inch could have been estimated with some approach to 
accuracy.* It is a pity this was not done, but if it had been 
it would not have helped him to the friction of the ram in the 
cylinder. 

11.—Of the weights adjusted by the present writer. 

Mr. Gladstone stated after weighing them that the two 2-ton weights 
and the 8-ton weight (now adjusted, as recommended by my 
report of September 3) are correct, but that all the rest are wrong. 
It is inevitable that he is mistaken ; because, since 73 Jersey 0z. were 
to be allowed for each ton after the first, it is physically impossible 
for some of the weights named to be right and theothers wrong 

Mr. Gladstone’s method of checking his calculation by observing 
the strains with which two round bars of crown iron of the respec- 
tive diameters of lin. and fin. would be broken, was founded on his 
practical knowledge of the amounts of strains which would break 
bars of that quality—namely, about 23 tons and 13tons respectively, 
and I was intormed that hestated beforehand that those strains would 
break the bars (as I was told they did) but in parts where the quality 
of the iron had been affected by reheating, and by imperfect weld- 
ing. Those experiments are therefore fallacious. Because in order 
to form an eye ateach end of each bar (to fasten them by) it was 
indispensible to heat the ends of the bars toa white or welding 
heat. This probably altered the temper of the metal and weakened 
it where it had been heated, as is proved by the crystalline state of 
about one-fourth or one-fifth of the fractured parts, such crystalline 
state being caused bythe iron not having been sufliciently hammered 
while the eyes were being formed. The centre parts of the bars 
which, being unaltered in temper, were obviously the only parts 
which could have been of any use for Mr. G ladstone’s purpose, remain 
entire, and require each an unknown quantity of strain to break 
them. 

For these reasons, in my opinion, Mr. Gladstone, though evidently 
® gentleman of ability and experience, accomplished nothing yester- 
day. 

The following is a copy of an official letter from the secretary, 
and as much of an answer as it is necessary to publish. 

Jersey, 5th November, 1862, 

Dear Sir,—I enclose you calculations in reference to the testing 
machine, which have the goodness to examine, to ascertain if correct. 
Your favour of the 17th ult. was duly received and submitted to the 
committee, together with your sketch of calibres, &c. With 
your permission I shall retain this sketch a few days more. 

Yours respectfully, 
Evias A, NEEL. 
Dimensions of the Society’s Chains Testing Machine : 

Diameter of the ram, 10}in. 

Area of ditto, 80°515in. 

“ Diameter of the indicator valve, 9-16ths of an inch. 

Area of ditto, *2485 sq. in. 

The lever is multiplied ten times, 

-*. $lb. in the scale =5 1b, on the valve, 

= 20 1b. 12 on the square inch, 

80°515 X 20°12 = 1,619°961 Ib. 

*. 1b. will represent a strain of 1,619°9611b., 

or 620°039 (nearly) less than the ton. 

Imperial standard. 





Eleven ounces in the scale. 
=6°875 lb. on the valve. 
=27°666 Ib. on the square inch. 
80°515 X 27665 = 2,227°44 1b. Imp. weight. 
(which is as near as possible to a ton).” 
Marine House, Nov. 8, 1862. 
Elias A. Neel, Esaq., 

Dear Sir,—l was glad to receive your letter and the paper of 
calculations on the evening of the 6th, as 1 am now enabled to help 
the Association a step in advance after their five months’ struggle, by 
proving the utter worthlessness of that paper and its consequent 
mischievousness, if any one has believed it and acted upon it. 

The mode of action of the ram and cylinder are well known, but 
still it will be convenient to state the circumstances under which 
they work together, in writing, to enable the Association fully to 
understand what I am about to say. In order to prevent entirely 
the escape of water between the ram and the inside of the cylinder 
at &, &, when there is the great pressure of 30 tons and more, a pack- 
ing has very properly been fitted so very tightly round, that, though 
the ram works through it, no water escapes. This packing is of 
greased leather, and so great is the friction that particles of the 
leather may often be seen adhering to the outside of the ram. Yet, 
strange to say, the paper of calculations contains no account what- 
ever of the amount of this friction, which is totally ignored and 
omitted; my belief is, that none of my opponents know how to 
measure it. 

‘he diameter and area of the ram, which form the first item of the 
paper, are of no sort of use whatever; they do not even form the 
tirst step towards obtaining the amount of friction. You seem 
conscious of this, and do not even attempt to make use of them. In 
short, when the friction of the ram is required, you only give its 
diameter and area! 

Your paper next says :— 

“ Diameter of the indicator valve, 9-16ths of an inch. 

Area of do. *2485 sq. in.” 





* Proportional calibres are nearly like a pair of pincers, so constructed 
that the small valve to be measured, of about half an inch diameter, is 
grasped by the pinching end, and its diameter (magnified tenfold) is read 
olf at the opposite end. 





Now I have already objected again and again to a simple measure- 
ment of the valve being made the basis of so important a calcula- 
tion ; and the words and figures just quoted fully prove the prudence 
and absolute necessity of that objection. The maker of the press 
has over and over again stated that the area of the valve was, and was 
intended to be, exactly one-fifth of a square inch—that is to say, -2 
(decimal) and not ‘2485. ‘The consequence of the vast difference will 
at once be seen by comparison of the following columns of figures, 
one with the other :— 


a tons. decls 
bee ap \ 2 tons, becomes by the paper... ... 2°485 
Ditto. 20 tons, do. sw ws se. OS 


Consequently the paper makes everything nearly a quarter greater 
than the maker intended it to be. Could anything be more pre- 
posterous than this ? 

It is unnecessary to consider the paper any further. When the 
premises are false, the conclusions necessarily become absurd. 

R. A. Peacock. 

12. On January 23, 1863, a friend who had had occasion to use 
the testing machine was there informed that my weights were each 
2ewt. too little. The Association are not responsible for this 
erroneous statement, but still there can be no doubt that it has been 
made again and again. 

Things have settled down into the old groove again, where they 
will remain for an indetinite period. 
13.—Proposed instrument for adjusting the weights of every Hydro- 

static Press. 

If a round wrought iron rod (or, better still, a rod of Bessemer's 
tough steel), about 2u ft. long and Lin. in diameter, were coiled 
into the form of such a spring as we see in an ordinary Jetter 
weigher, and bent into a ring at one end to suspend it by, and 
bent into a hvok at the other to hang a scale and weights to, 
there being an index aflixed at the lower end of the coil almost 
in contact with the frame of the instrument, the question of how 
many ounces go to the ton could be indisputably settled. For 
when an exact ton was suspended to the hook, the place indicated 
by one ton could be marked on the frame, the like with two tons, 
and so forth. ‘This instrument could then be laid horizontally on 
the testing platform, and strongly fasteued at one end, whilst the 
other end was connected with the hydrostatic press. It would then 
of course be known when the press exerted a force of an exact ton, 
when of two tons, &., aud the small weights would then be 
adjusted accordingly. The only precaution -required in this case 
would be as follows, viz:—1lt is obvious that when the instrument 
is suspended vertically, the weight of the coil and hook would 
slightly draw the index downwards, but no such effect would take 
place when the instrument was placed horizontally on the platform. 
The first ton weight employed to graduate the scale by must there- 
fore be diminished by as much as equal to the weight of the coil 
aud hook. 

lt is very likely that other presses have had their weights adjusted 
by measurements of valves. And, if so, it would be prudent to test 
the weights, 

14. Chain cables are often damaged in testing. 

Extraordinary and sweeping as this statement will at first sight 
appear, the reader will soon find there is no choice but to believe in 
its strict accuracy. 

English bar iron will break with a strain of 25 tons per square 
inch of its section. But its elastic power, or the greatest strain 
which it wiil bear without permanent elongation is only 10 tons, 
and “iron ought not to be strained beyond its elastic power.” (See 
a “Treatise on the Strength of Materials,” by Peter Barlow, F.R.S., 
p. 277.) Mr. Barlow also says (p. 265) that the strength of cables of 
which each link has a stud or bar across it, “is very nearly equal to 
that of the iron in the simple bar form.” Now, fortunately, by a 
curious coincidence, I am enabled to prove, on other authority than 
my own—namely, on that of the accomplished editor of ‘Tux Enai- 
NEER—what is the amount of the strain applied by the Admiralty in 
testing cables. 

In the number of Tue Evnciveer of January 30th, 1863, it is 
stated, amongst the “ Notices to Correspondents,” as follows :— 

“RK, J—The Admiralty test is 630 lb. per circular one-eighth inch 
of the diameter of the links of the cable. his is equal to about 
51,000 lb. for a gin. link, or about 25,500 1b. on each side of the 
link, equal to one square inch in area. But such a chain will break 
with about 43 tons, so that the test is equal to more than one half 
the breaking weight.” 

The following is a correct copy of one of the regulations of Lloyd’s 
testing house: —* XIII. If any chain shall befound, upon a third test, 
not to sustain the Admiralty proof, then a certificate shall be given 
for such chain, but only up to a proof that shall be 10 per cent. less 
than the breaking point of the chain; or the said chain may be 
taken back by the manufacturer or owner, uncertified, after paying 
for the cost of the proofs.” ‘I'he italics are mine. It appears that 
more than half the breaking weight is applied three times with iron 
of all brands. 

15. Table for ascertaining the strength of the ordinary stud-link 
chain used in H.B.M. navy, from the experiments made at Wool- 
wich Dockyard in 1842, 1843. Computed by Mr. Nicholas Tin- 
mouth, R.N., late Master Attendant of H.B.M. Dockyard at Wool- 
wich, from actual experiments—the two last columns having been 
calculated and added by the present writer. 
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This table is copied from a printed report by J. G. C. Curtis, C.E., 
F.R.A.S., &c., on Durand’s Patent Chain Cable, p. 22; printed and 
published by William Allen and Co., London, 1861. ’ 

The testing strains in this table are of astounding amount; with 
most kinds ot iron every cable (the best as well as the worst) must 
have been damaged. ‘I'he test is never less than 61 per cent. and 
in four cases it exceeds 80 per cent. Theelastic strength must have 
been completely destroyed. It isa thousand pities that the strain 
with which the elastic strength became impaired in each case was 
not noted. 

16. I have read with great interest, in late numbers of your very 
valuable publication, the important statements as to elastic strength 
and its limits—whether indicated by contracted area or permanent 
elongation, or some function of one of these combined with a func- 
tion of the breaking weight. 1 allude (alphabetically) to the 
writings of Mr. Colburn, the Editor, Mr. Kirkaldy, and Mr. Unwin. 
And without presuming to attempt to decide between gentlemen 

ssessed of so much knowledge and talent, 1 would inquire whether 
it is not probable that in chains of the same pattern, aud all made of 
iron of the same brand (crown iron, for example), the elastic 
strength would bear a uniform ratio to the breaking weight ? And, 
consequently, whether such a series of experiments as I recom- 
mended would not, in all probability, have produced valuable re- 
sults ? : 

Is it not mere theory to say that chains are damaged by testing ? 
There is (amongst others) a well-known anecdote of a ship which, 
on her return from a voyage to India, had her cable taken out and 
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stretched along the ground. A sailor happened to be walking along 
and noticed to his surprise a crack in one of the links—a welding 
had opened in consequence of overtesting—and afterwards two more 
weldings were found to have opened in the same cable, The usual 
practice is to test 15 fathoms (9vft.) ata time. Then the pumps are 
set in motion, and when astrain of more than half the breaking 
weight is indicated, if the chain does not break, or some palpable 
damage is not observed, it is certified to have stood the test. That 
is to say, a strain has been applied which is not suflicient to break 
the chain unless it is very defective indeed, but is occasionally 
sufficient to do it a serious injury. There cannot be a doubt 
that, amongst all the vast quantities of shipping now afloat, one 
or more wrecks occur in every storm in consequence of the 
cables parting by reason of their having been weakened by 
overtestiug, which wrecks might have been spared if the cable 
had been tested so as not to impair its strength. “ It is the last 
feather’s weight which breaks the camel’s back.” Cables which do 
not actually break or exhibit some palpable damage are all classed 
alike—A1, so to speak—whereas, from more or less imperfection of 
material, make, or welding, some or one of them, each cable has its 
own individual strength, which might be ascertained by acting on 
the plan suggested in the following sketch of testing certificate, 
which I had intended to recommend. 
SKETCH OF CERTIFICATE. 


ate . 

Sir,—I beg to inform you that your chain cable [here describe its 
length, form, and dimensions of links, whether close links or stud 
links, &c.] has been tested with gradually increasing strains alter- 
nately put on and taken off, commencing with tons, ewt, 
qrs., lbs, and varying up to tons, ewt., qr, lb., 
and that, with the last-named strain, a permanent elongation of 
decimal inch took place. And it having been ascertained, by 
numerous experiments on chains of the like form and quality of 
iron, that the proportion between the first permanent elongation 
and the breaking weight is _ per cent., it follows that your cable 
aforesaid will break with about tons, cwt., qr, Ib. 

17. The present writer has never had any personal or private 
motives for interesting himself in this question. But on public 
grounds, as every good citizen ought, he would be glad that a 
better system of testing were established. In this there would be 
no difficulty. To every marine barometer there is attached a well- 
known little instrument called a Vernier scale, for measuring 
accurately minute portions of an inch. If one of these scales were 
to be affixed at some convenient place, near one end of the portion 
of chain about to be tested, and astrain of somewhat less than 
2-5ths of the breaking weight were to be first applied and then 
taken off again, the scale would then indicate whether permanent 
elongation had taken place or not. If not, then a somewhat 
greater strain might be applied and then taken off again; 
and the scale being again observed would show _ if 
permanent elongation had yet commenced. By proceeding 
cautiously in this manner with a gradually increasing strain, the 
first infinitesimal amount of permanent elongation would be dis- 
covered, and that would be (say) 2-5ths of the breaking weight. In 
this manner the ultimate strength of the chain would be ascertained, 
without doing it any injury. I recommended to the proprietors of 
the testing machine that they should supply me with an assortment 
of chains of various strengths to experiment upon. With each 
of these it was intended to proceed cautiously as above described, 
and after ascertaining the amount of strain which caused the first 
perceptible elongation, then to apply just sufficient strain to break 
the specimen. In this way the proportion between the elastic 
strength and the breaking weight would have been discovered. 

Jersey, March 19, 1863. Ki. A. Peacock. 





METROPOLITAN RAILWAYS. 


Sir,—Your article on metropolitan railways, in THe Encineer of 
last week, has induced me to send you a few additional remarks 
upou the working of underground traffic. 

It is, no doubt, the case that the underground system affords good 
opportunity for the adoption of atmospheric traction; and, of the 
various modes of applying this power, that adopted by the Pneu- 
matic Despatch Company protably exceeds all others in cheappess 
and simplicity of construction. It can scarcely be denied, however, 
that this system of propelling carriages through a closely-fitting 
tube is better suited for the transport of goods than for the 
accommodation of passenger traffic, and its employment for 
the latter purpose could only be advisable under circumstances of 
such extreme limitation as would be involved in the construction of 
an efficient underground communication beneath the whole area of 
the metropolis. My object, however, is not to propose schemes for 
the construction of subterranean lines, but to point out that mode 
which seems to me most singularly adapted for working the present 
underground railway. I refer to the old, but hitherto useless, 
system of working locomotives by means of compressed air. It is 
often, and erroneously, supposed that this is only a complicated 
method of applying atmospheric power, but a moment's reflection 
will show that this process can never rightly be termed atmospheric, 
The real power employed is that exerted by the steam engine or 
other motor in compressing the air; thisair is afterwards used just 
as steam in a high-pressure engine, and therefore gains nothing 
from the force of atmospheric pressure. The compressed air, in 
fact, acts merely as a reservoir of power, or rather as a medium 
through which the work done by the pumping engine can be con- 
veyed into a machine, by which it is again given off in the form of 
locomotive power. No doubt many will say that this plan has been 
tried and abandoned long ayo, but let them remember those striking 
words of Napoleon IIL., Inventions born before their time must re- 
main useless until the level of common intellects rises to comprehend 
them ;” for who can say that any such invention has been more than 
premature when we see the almost equally disregarded plan of con- 
densing locomotives now used so exclusively for working the 
underground railway. Bearing in mind, then, the novel and pecu- 
liar circumstances under which the working of the Metropolitan 
line must in any way be conducted, let me briefly point out the 
advantages which the compressed air system seems to possess 


above all others for such a purpose. Few, imagine, 
would be inclined to advocate a revival of the old atmo- 


spberic plan, as used upon the Kingston, Croydon, and South 
Devon Railways. The difficulties and defects inherent in this 
system are, I think, too well known to require enumeration. With 
regard to the pneumatic method, you truly observe that the impossi- 
bility of collisions, the absence of smoke, steam, and offensive 
gases, the constant circulation of air, and the facility with which 
the whole arrangement might be constructed and put down, would 
give it a vast advantage over the full-sized tunnel, with the trains 
worked by locomotive engines; these, as I have already said, may 
be good reasons for substituting the pneumatic tube for the tunnel 
in future underground communications, but, now that the full- 
sized tunnel is once made, it would be undersirable, and, in fact, 
almost impracticable, without considerable alteration, to introduce 
the pneumatic process as the tractive power. Next, the stationary 
engine may either be employed to propel the trains by a rope, as was 
done on the Blackwall line, or by using it to compress air which is 
afterwards employed to work light locomotive engines: and, of these 
two methods, I greatly prefer the latter. ‘The chief loss sustained in 
the transmission of power through the medium of compressed air is 
occasioned by the rise of temperature under pressure, but in some 
cases, where ventilation is diflicult, this loss may be more than com- 
p*nsated by the circulation which is kept up by the cold produced on 
ihe re-expansion of the air. 

The use of compressed air, although hitherto a failure for loco- 
motive purposes, asa medium for the transmission of power, has 
been successfully adopted in working the machines for boring the 
great Mont Cenis tunnel; the air used for this purpose being 
previously compressed by the momentum of a falling column of 
water. These works have also established one great advantage of 


this system for the supply of power underground, for the ex- 
haust of the boring engines has alone been found fully sufti- 





cient to keep up the ventilation of the workings: a result in 
great measure aided by the fall of temperature consequent upon 
the expansion of the air. In short, the adoption of this system for 
working the Metropolitan Railway would cause the present locomo- 
tives, whose performance is so notoriously bad, to be superseded by 
stationary engines of the most economical class. There would be an 
enormous saving of tractive power consequent upon the reduction 
in the weight of the locomotives; and in the place of steam and 
heated noxious gases the exhaust of the engines would furnish a 
supply of cold air for the ventilation of the tunnel. Defects there 
may also be, no doubt, but the advantages mentioned above, and 
which this system combines, are such as, in my opinion, are suffi- 
cient to entitle it to the most attentive consideration of all who are 
either interested or concerned in the working of the Metropolitan 
Railway. E. W. Buen. 
Crediton, 18th March, 1863. 





THE PATENT LAWS, 

Sir,—The present administration of the laws regulating the 
granting of letters patent for inventions is so unsatisfactory, that 
no true inventor but desires that a thorough revision may be 
effected. 

Those who take the ultra ground for their entire abolition, are 
certainly justified to this extent, that at present the great majority 
of patents issued are of the most frivolous character. 

So flagrant has this issuing of patents to every applicant become, 
that a very strong party has been organised who would deprive 
every invention from receiving any protection on the principle of 
its being at variance with free trade, and, consequently, a monopoly. 

The idea of refusing a patent on this ground is incompatible 
with truth. Certainly that which had no previous existence cannot 
deprive any one of any right already possessed. In English law a 
monopoly is defined to be “an allowance of the Crown, by grant, 
commission, or otherwise, to any person or persons for the sole 
buying, selling, making, working, or using of anything, by which 
other persons are restrained of any freedom or liberty that they had 
before, or hindered in theirlawful trade.” It follows, therefore, that 
no original invention can be deemed a monopoly. It is the calling 
into existence some effect by the aid of chemistry or mechanism, or 
their combination, which was not previously known or practised by 
the world. No patent should be granted except it came strictly 
under this condition. 

The inventor must be fitted by education, or, which is the same, 
by experience, before he is in a position to successfully combat and 
overcome existing defects or meet public requirements. It is the 
exception that any invention of value emanates from any one who is 
not thus qualified. Necessity and intelligeuce are the true sources 
of invention—ignorance is content, and has not the capacity to im- 
prove. 

No one is forced to adopt an invention, nor, as a rule, is it used, 
except it offerssome decided advantage over that previously employed. 
It is, therefore, not sufficient to merely invent, but the invention 
must present positive advantages or be of public utility. He thus 
devotes his time and talent to remedy existing defects—surely he 
ought to receive some reward. If the contrary maxim were to be 
admitted, no profession, art, trade, or calliug would be exempt. All 
stimulus to improve would cease—so far as benefitting the public 
was concerned. Now, it must be admitted that the valuable record 
contained in the published specifications is a most important aid to 
the inventor, informing him of all that has been done iu any parti- 
cular department. ‘I'hese records of the past have done incalculable 
service in advancing the cause of science and civilization. Reverse 
the picture, and allow any one to appropriate the skill, untiring 
labour, and perseverance of another, without compensation or 
acknowledgment. At once a system of secresy, misrepreseptation, 
and fraud would be instituted. It is curious to say that everything 
will be discovered in time—this argument would have had equal 
potency with the ancient Egyptians, some 4,000 years since. He 
who discovers a diamond becomes possessed of property; no one, 
because thus accidentally finding a gem of value, would attempt to 
deprive the possessor because thus obtained. All who had gone 
over the same ground for thousands of years might have made the 
discovery. ’ : 

It is perfectly true that in nature there is nothing new. It is 
equally true that it has taken many thousand years to find out 
truth, even to the limited extent at present developed. 

Very few men who are competent to invent aud improve can 
afford to give their services without some return. 

Free trade in mind would presuppose that men were naturally 
endowed with the same mental capacities. The indefatigable 
student and the indolent drone would thus be reaping the same 
advantage. Such transcendental, or more properly mythical, ideas 
have no practical solution. 

An author, an artist, or the chemist, or mechanician, after years 
of toil produces that which from its superior excellence commands 
universal admiration; being subject to being copied, for the mere 
cost of the mechanical imitation by any one who chose so to do, 
would be so monstrous an injustice that no one with the least sense 
of right could be found to advocate such a nefarious system as 
would necessarily eventuate from the abolition of all protection, as 
advocated by some of the free-trade school. 

Invention, which improves and cheapens the production of things 
in the manifold requirements of civilised society, should be rewarded 
—otherwise, why protect any description of property ? 

Is it not the intellectual operations of the mind, from the earliest 
ages to the present time, in one channel or another, which has esta- 
blished the grades of society ? Destroy a}l protection—adopt the 


ultra-democratic idea, that any one’s property is every one’s pro- | 


perty—it is precisely on this principle that the thief takes the goods 
of another. Some of the most clamorous as to the abolition of 
patent proiection for inventions have been frustrated in appropriat- 
ing the inventions of others by the existing laws. Why do not 
these exert their intellect so as to arrive at the results they desire 
by other means? If not, why object to pay for that which i, worth 
adopting? He who uses the production of another should not 
object to pay for such use, or why use it? In all our relations of life 
—from the highest to the lowest—do we not pay for benefits received 
in one form or another? It is the very essence of a good and strong 
system of government. 

The abuse to which the present loose system of granting patents 
is carried may be illustrated by a case which recently came under 
my immediate notice. A person with whom I was in conversation 
on the subject of steel shirt-collars, he wearing one, complained 
how stiff and inconvenient it was, though in other respects answer- 
ing the purpose, when I jocosely said, * Why do you not get some 
of the refined gutta-percha made by Dr. Cattell, or add magnesia to 
gutta-percha—it would make a capital shirt-collar?” ‘This person, 
without ever informing me of his intention, goes to the manager of 
a patent agency company, states his discovery, pays 49, and the 
provisional specification actually includes, not only Dr. Cattell’s 
preparation, but the addition of magnesia. Had I said white lead, 
chalk, or cream cheese, no doubt these would have beeu included in 
the specification. 

This curious specimen of a provisional specification reads thus :— 
“ Having treated india-rubber or gutta-percha so as to bring the 
same to a white state, which I can do, for instance, by the u-e of 
magnesia, or by the process known as Dr. Cattell’s purified india- 
rubber or gutta-percha.” 

How this is done by the aid of magnesia, or by Dr. Cattell’s pro- 
cess, your readers must be left to imagine, not answering for the 
grammatical construction of such phraseology. 

It is the monstrous multiplication of such cases which has 
brought patents into deserved disfavour, ridicule, and contempt 
with those who summarily class all under the same denomination. 
That such a system calls for immediate reform no rational person 
will for an instant question. 

How is this to be accomplished ? 

The only method to meet such cases is to have a competent board 
of examiners, before whom the applicant should submit his claim 
fora patent. If found to be an original idea, or combination of 





} 





ideas, the protection asked should be granted. If not, it should be 
refused—the reasons for such refusal being fully stated, so that the 
applicant could have the opportunity of amending his former claim, 
and if, when amended, it should be found to demand the granting 
of a patent, this should be allowed accordingly. It is desired by 
some, that if refused, the applicant should have the option of taking 
out a patent independently of the adverse decision arrived at by the 
examiners. Such a course would be like a medical student being 
able to obtain his diploma independently of the examiners after 
they had found him incompetent to receive it. ‘The more rigid aud 
searching the investigation prior to the granting of letters patent, 
the more valuable the patent when granted, 

The granting of a patent should be, like the diploma, a criterion 
that the requisitions of the examiners have been fultilled. The 
idea of allowing the applicant to obtain a patent after the examiners 
had pronounced it not original, would be virtually putting the 
decision of the examiners at defiance, and would lead to every 
species of confusion, and depreciate the really valuable original 
inventions in the estimation of the public. Presuming that such 
an absurd state of things should ever exist, that a rejected applicant 
could take out a patent, his very first object would be to conceal the 
fact and resort to every kind of misrepresentation. It is argued that 
no one would touch a patent after the condemnation of the examiners. 
If so, why allow an invalid document purporting to be what it is 
not, to be issued by the Crown? I am more particular on this 
point, as my name has been published by you, in connection with 
the report of the Inventors’ Institute, which, under the first 
article, as to the gravting of letters patent, says :-— 

“ Practical benefit, we believe, would result both to inventors and 
the public from the establishment of an official scientific body of 
competent aud experienced persons, acting in conjunction with the 
Commissioners of Patents for .nventions, toinvestigate the question of 
novelty in all applications for patents, and whose duty should be to 
inform the applicants if their alleged inventions be new or old ; leav- 
ing each applicant to determine for himself whether, at his own risk, he 
will take out the patent or not.” 

The latter part of this clause, which I have italicised, never 
received my consent. It is, in fine, nullifying, én foto, the action or 
utility of the very object which the examiners are intended to 
accomplish, viz., to prevent the granting of frivolous patents—like 
the magnesian gutta-percha case I have just cited. In order to 
obtain men of the first order of talent to act as exrminers they must 
be vested with power. Allow any one to take out a patent in spite 
of their adverse decision! Would any one, with a particle of self- 
respect, allow himself to be a member of such a mock tribunal, whose 
decision would be virtually inoperative ? 

1 can well imagine how the exclusion of worthless patents would 
deprive that class of patent agents from receiving fees who now 
ivvariably recommend to the poor confiding inventor the taking: out 
of a provisional protection without the most remote regard tu the 
novelty or utility of the proposed or sasponel lavention. 

‘There are very few patent agents or attorneys competent to the 
responsible task they have assumed. Surely they, too, ought to 
undergo a severe examination prior tu receiving a Government 
license to practise. 

The confused, unintelligible, stereotyped jargon which is so pro- 
mineutly displayed in a great many specifications renders them 
next to impossible to be comprehended in the sense the inventor 
intended. ‘The consequence is, that when the concocted specification 
is brought before a legal tribunal it is not only defective, but so 
mystified that neither judge nor jury are enabled to arrive at what is 
claimed as the distinctive novelty of the invention, 

These and many other defects, arising from the present state of 
the law, would be effectually remedied if a preliminary tribunal 
were to be instituted, no applicant to pass or receive a patent which 
did not fulfil strictly all the conditions essential as conscituting 
an original or true invention—not a mere application of auother’s 
idea, or the mere change of an existing method or mechanical 
arrangement except such produced a substantially new result, 
Coloured alterations, made in ambiguous terms, are now too often 
the subject of a patent, therefore depriving the original inventor of 
the benefits he would otherwise receive, 

The whole system, as at present practised, in obtaining a patent 
is a fraud and a gross deception on the inventor. ‘There are those 
who make a regular business of speculating on his necessities, 
Many of the most valuable inventions are lost, not only to the 
owner but the public, by the enormous Government fees; for it 
must always be remembered that inventions, by being called into 
practical existence, suggest new thouglits and consequently new 
inventions. 

I would, in a word, grant no patent, except it was so clearly and 
definitely new and original as to admit of no dispute. It is 
really childish to talk about a man having some latent idea which 
may be developed and may produce mavellous results; these are 
mere chimerical speculations, Let the patent be a substantial valid 
document, so far as the capacity of the examiners can ascertain it 
to be—or let us have none at all. 

To point out the benefits which the public derive from inventions 
would be to recapitulate the introduction into this country of gas, 
steamships, the locomotive, electric telegraphs, improvements in 
nearly every department of industry, by which the few millions of 
England’s population are enable tosupply the world ; without which 
the production of all her operatives would not be suflicient for her 
own demands. In fine, invention has rendered this empire the 
greatest and wealthiest of the nations. Who, then, will with honesty 
deny to the true original inventor the only recompense—a limited 
protection—for his labour and time in the accomplishment of such 
mighty national benefits. 

‘The most conclusive argument in favour of a strict preliminary 
examination by a competent board is exemplified by the number of 
chemical patents which are now issued, which, on reading the 
specification, indicate a total want of the knowledge of chemistry. 
Substances are designated whose presence negative the very object 
desired to be attained. ‘I'hese useless and nonsensical records only 
tend to mislead and confuse the uninitiated, besides casting ridicule 
on all patents. 

A patent, when issued by the Crown, presumes that the invention 
is “original and of some public utility ;” otherwise it is invalid, 
and should not have been issued. The granting of these frivolous 
patents, it is attempted to be argued by some, tend to increase 
trade by giving employment. Surely, if a man appears before the 
world under false colours, ¢. e., that he has an original invention pro- 
tected by royal letters patent when, in reality, na such patent 
exists, he is creating a trade to the injury of others contrary to 
public policy. ‘The smuggler defrauds the Excise, bit ne also 
creates a trade, so to speak, and affords employment to others by his 
illicit calling. 

That which is obtained under false pretences, as is the case with 
a patent invalid, ab initio, cannot be defended on the principle of 
expediency, or any incidental apparent benefit which may accrue 
from such a patent fostering trade or temporarily affording empley- 
ment. The great principles of “ originality and public utility’”’ 
must never be lost sight of. The issuing of royal letters patent, 
affording protection to the true original, only can be defended. The 
moment this position is abandoned the opponents, or those who 
desire the entire abolition of patents, have all the argument on their 
side of the question. 

The Roya! Commissioners now occupied in collecting evidence in 
relation to the working of the Patent Laws will unquestionably 
take the most comprehensive view of the whole subject. From their 
high intellectual character the best results may be anticipated. It 
is to be desired that they will recommend to Parliament the enact- 
ment of measures which will remedy the present anomalous state of 
the law, defeating, as it does, the very object originally intended, 
namely, the protection of the true original inventor, who will not 
object to the severest ordeal being instituted, so as to render the 
patent, when obtained, being of real value to its possessor and ulti- 
mate benefit to the public. 

Rosert H. Cotsyer, M.D., F.C.S., &c. 

Beta House, Alpha-road, N.W., March 16th, 1863. 
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Tuis invention, by James Barclay, of Gravel-lane, Southwark, | and 6, and are so adjusted and fixed on their axes p, q, 
consists of improved machinery for the manufacture of nails from | as to come opposite to the channels 5, 5, in the piece o, as ut 


copper, Wrought iron, zine, or other ductile metal or compounds of | 


metals, either in the form of wire orsheet metal, and the features of 
novelty in the present improved machinery consist :— 

First, in the mode of headivg and pointing nails made from 
wire ; 

And, secondly, in the mode of cutting off short pointed strips the 
length of the nail from sheets of metal, and in the use of pressure 
rollers for consolidating these strips and making them into nails. 

Fig. 1 is atop view of the machinery for manufacturing nails 
from mctal plates; Fig. 2, a vertical section through the line A, B, 


at Fig. 1; Fig. 3, a transverse and vertical section through the line | 


C,D, at Pig. 1; Fig. 4a top view of the mechanism to hold the nails 
while they are being headed; Figs. 5 to 9 inclusive exhibit detached 
parts of the improved machinery. 

» A, represents the framing of the machinery supporting the 
following part, which are arranged combined together and actuated 
as follows :—1, the main driving shaft, on which is fixed the driving 


pulley ©, the wheel D, cams E,G, and H, and spur wheel L; K isan 


ordinary sliding clutch box for starting and stopping the working | 


parts of the machinery by means of the lever L. a, a, are strong 
brackets fixed to the framing A; these brackets support the axis 
of the pinion M, which gears into the teeth of the, wheel I, 
and also the axis N,on which is fixed the lever O; one end of 
this lever takes an opposite end of said lever, is furnished with 
antifriction rollers ,c, which are respectively acted upon by the 
— 1, 2, of thecam IH; the part 1 serves to raise this end of the 
ever, and the part 2 to depress the same. The plate P has a 
cutter Paflixed thereto, whose edge is adjusted flush with another 
cutter e, securely fixed in the plate f; this plate with the piece s! 
carrying the adjustable guide pieces g, is formed of one solid piece 
of metal, the edge of the plate f is turned circular, and 
bevelied, and fits easily in a corresponding shaped hole 
formed in the plate Q, which is firmly fixed to the framing <A; 
the plate and piece 7! are so formed with an arm R in the slot 3, 
whereof one end of a rod s is adjusted, the opposite ends of said 
rod being adjusted and fixed in the slot of another rod T carrying 
rollers h, h at one side thereof. The rod T is supported by and works 
in guide pieces or brackets i, i, fixed to the framing A; the cam G, 


Fig. 5; the rollers Y are geared together by pinions, to ensure the 
recesses 4 therein coming opposite to each other as the rollers 
rotate. s is a forked rocking lever mounted on a pin 6 fixed across 
the piece 0; tis another rocking lever mounted on another pin at 7, 
| also fixed across the piece 0; the upper part of the piece ¢ is formed 

with two rectangular shaped surfaces 8, 8, of the width of the piece 
o,in which it should move freely, but the length of each of the sur- 
faces 8, 8, is shorter than the opening in the piece o, as exhibited ; 
uw isa rod with a pin therein at g, said pin taking into the lowest 
forked end of the lever s; the rod u, which should be suitably 
supported, is connected to the lever W, whose fulcrum is a pin 10 
suitably fixed ; the opposite end of the lever W carries asmall roller 
which fits easily easily in the groove 11 of the cam E. The rollers 
Y work in water in a double trough 12 fixed across the framing A ; 
openings are made through said trough for the passage of the 
partly formed nails; 13 mark two pairs of dies, see Fig. 4; the 
parts X of these dies are fixed and the other parts are movable in 
suitable guides; 14 are springs for opening or separating said dies to 
receive the nails which they are intended to hold whilst they 
are being headed. The dies 13 should be so adjusted and fixed 
as to be opposite to the recesses 4 in the rollers Y. 

We may now describe the mechanism employed for heading nails 
according to this invention. At Fig. 4, 15 are two bent levers, 
one of which is shown at Fig. 2; these levers are mounted upon 
an axis 2; the short arm of each of the levers 15 has a notch 


| 


| made therein of the desired shape for the head of the nail, 


operating upon the rollers A, h, imparts alternate reciprocating | 


motion to the rod TT, and causes the plate f# and parts affixed 
thereto to move in an alternate circular direction within the plate 0 
for the purpose hereinafter described. U, U are castings securely 
fixed to the framing A, these castings embrace another casting 4, 
which is capable of being slided in the castings U, U by the lever 
handle W; / is a hopper-shaped piece of metal connected to 
the piece & by a pin m fitting in a hole in &; n is a spring 
for forcing the piece / outwards ; X is a weight for pulling forward 
the piece ¢ after said piece has been pulled back; 0 is an oblong 
shaped hollow piece of metal, shown detached at Fig. 5; Y, Y are 
steel rollers respectively fixed upon shafts or spindles p, q; the 
shaft p has a spur wheel r fixed thereon, which gears into the 
pinion M, and is driven thereby. The rollers Y are each formed 
with recesses 4 about their peripheries, as seen at Figs. 3 


and the long end of each of said levers is furnished with an 
antifriction roller, which is acted upon respectively by the cams 16 ; 
these cams are fixed on a shaft y, on which is also fixed a spur 
wheel 17 gearing in the spur wheel 1, by which rotary motion is 
imparted to the cams 16. 18 are other cams, also fixed on the shaft 
y; these cams are respectively embraced by rollers z attached to the 
flat rods 19, these rods work in suitable guide holes in the cross 
framing A!, and one end of said holes is formed bevelled; the edge 





MACHINERY. 


, the cam then moves the plate / partly round into the position 


of each of the movable dies 13 is also formed of the same bevel, so | 
that as the cams 18 rotate, the rods 19 will alternately and simul- | 


taneously close one pair of dies and open the other pair of dies, as 

exhibited, and vice versa, the springs 14 pulling open the dies as the 
rods 19 are drawn back. 

Suppose wrought iron to be employed, thesheet metal should first 

be cut into strips of the width of the intended length of the nail; these 

| strips are then cut into short lengths, say about Zin. long ; these pieces 

are then made red hot, and one of such lengths is placed by the 


| apparatus was made by 


| operator ou the hopper plate 7; the handle W is then drawn back to | 


allow the strip of metal to fall flat on the cutting die e; this done, 
the handle is released, by which the weight X will move forward 


| the piece & until the end of the pusher plate z comes into close | 


contact with the end of the strip of metal, said strip being thus 


forcibly pressed against one or other of the bevelled edges of a plate | 


x fixed to the bottom of the cutter d, as at Fig. 10. The machinery 
| is then set in motion, and the operations performed in the following 
| order of succession :—First, the strip is cut by the action of the cam 

Hi on the lever O at an angle, asdenoted by the diagram at Fig. 7 ; 


denoted by the dotted lines at Fig. 7, and the strip is again cut at an 


| opposite angle, the weight z by its gravity always pulling the strip 


| faces 8 of the rocking piece ¢. 


in close contact with edge of the plate z; by these means a wedge or 
pointed shaped piece of metal will have been cut off the aforesaid strip, 
and the piece so cut off will he deposited on one or other of the sur- 
The cam E now acts upon the lever 
and rod W and u, and moves the piece ¢ on its axis, thereby 


| throwing the cut piece of metal thereon down one or other of the 


channels 5 in the piece 0; the cut piece falling with its point 
upwards is caught by the rollers Y in the recesses 4 thereof, and as 
said rollers rotate the metal is consolidated by pressure of said 
rollers, and as said rollers continue to rotate the consolidated piece 
falls out and is caught by and held between the dies 13, after 
which the heading lever 15 is forced up by the cam 16, and 
the head of the nail thus formed and the nail completed. 


| These dies now open and discharge the finished nail, and simultane- 


ously with these operations another strip of metal will have been 
cut off the main strip and deposited in the opposite channel 5 to that 
lastly described, and have been embraced by the opposite consoli- 
datory rollers, and be headed as before described ; and in this 
manner and by these mean the machinery is continually working, 
that is to say, while the nails are being formed at either side of the 
machine the nails are being discharged at the opposite side of the 
machine. 





Tower Brivcz.—Application has been made this session to Par- 
liament for power to construct a footway bridge over the river at 
this point. We understand that, in consequence of the opposition of 
the wharf owners to the bridge, from its interference with the naviga- 
tion, the engineer, Mr. Barlow, has proposed, for the same estimate, 
to construct an iron subway or tunnel under the bed of the river at 
the same spot. 

Fauu or A Mit Fioox.—One of the floors of a new mill, belong- 
ing to a co-operative company, fell, on Saturday last, at Accrington. 
Six men were killed and two were injured. ‘The cause of the 
catastrophe is attributed to the breaking of an iron girder support- 
ing the lower storey, which was brick arched, and causing the others 
to be drawn from their sockets in the wall. The roof of the mill is 
also said to bave given way. 

LicgutHovse ILtuminaTION 1N InpDIA.—The lighthouse of Allepey, 
in Travancore, on the coast of Malabar, is distinctly visible from the 
Ghaut Mountains at the great distance of fifty-four statute miles. It 
is a holophatal revolving white light. The lenticular portion of the 
Messrs. Chance, of Birmingham, aud the 
lantern and machinery were mace by Messrs. Milne, of Edinburgh, 
all from designs by Messrs. Stevensons, civil engineers. ’ 

Corats.—M. de Rochos, who has been long engaged in investigat- 
ing the formation of coraline reefs and islands, has made a r2port 
upon them to the French Academy of Sciences. In this he states 
that while agreeing with the generally-received opinion that corals 


| cease to build at the level left dry at low water, he disputes that 


| which attributes their subsequent formation and elevation to the 


mechanical power of the waves, which break and cast up the masses 
of coral, but rather attributes their elevation to volcanic agency. 
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TO CORRESPONDENTS. 





Notice.—It will be necessary that all Advertisements for 
our next number should reach our office on Thursday 
next before seven o'clock, as Friday will be a closed day. 





Notice.—A SpPEcIAL Epition of THE ENGINEER is 
published for ForEIGN CrrcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*." Covers for binding the volume can be had from the publisher 

price 2s. 6d. each. 


A. 8. R.—Many thanks. 
H. D.—We know nothing of the water-pressure engine beyond the information 





given. 
A — Reaver.—Mr. Tuylor’s patent for steam winehes has lapsed, we 
ieve. 


8. R. W.—Mr. Aveling’s patent for taking up the slack of the pitch chain is 
dated tember 1, 1859 (No. 1,995). 

J. M. (Sheffield).—Stevens’ bread making machines are supplied, we believe, 
only by the company, at 139, Cheapside. 

H. C.—We know of no good treatise on pumps, although there is much infor- 
mation upon them scattered through many books. 

J. C.—In the first number of Vol. 13 of Tak ENGINBER (January 3, 1862), we 
gave drawings of a number of locomotive spark-catchers. 

C. S.—We must interpose somewhere, and now is, perhaps, the best time. ‘the 
correspondence wovld, doubtless, be full of interest to Mr. Gwynne and 
yourself, but to no one else, 

R. anv C.—The report upon Mr. Hodges’ fire brigade is not for sale, but Mr. 
Hodges (of the Distillery, Church-street, Lambeth) would doubtless supply 
you with a copy on application. 

THE SoLiD DRAWN Stee, Tose Company.—ZJn answer to several applica- 
tions, we would say that this company is not yet fully prepared sor Lusiness, 
and its promoters do not desire its address to be given. 

A. 8. (Regent-street).— Our advertising columns are open to you at all times. 
We wrote from the drawings given in the advertisement, and have no occa- 
sion to see the models while you allow such absurd drawings to appear. 

G. P.—The evaporative power of your boiler will depend almost entirely on 
your draught. With a common chimney we should not expect to evaporate 
more than sic or sevengallons per hour. More air would enable you to boil 
away perhaps twenty gallons per hovr. Your water must be very bad, we 
should suppose. If caustic soda will not help you, try sal ammoniac, It 
will not hurt the boiler. 





FANS FOR BLAST FURNACES. 
(To the Editor of The Engineer.) 


Stx,—Would any of your readers afford information, or inform me the 
source from whence I may obtain information, of the result of an attempt to 
use a fan-blast to smelt iron ore in the neighbourhood of Leeds ? 

I was informed by a workman that two pounds pressure was obtained, but 
the trial was abandoned. Any of the results obtained at Rotherham in 1849 





with fans would be very acceptable. A SMELTER. 
Stockton-on-Tees, 24th March, 1863. 
WATER GAUGES, 
(To the Editor of The Engineer.) 

Sir,—Standing by a boiler the other day I put my hand on the water gauge 
(an ordinary glass tube) and found that part of it occupied by the steam 
to be quite cold. It is connected to the boiler by wrought iron pipes about 3ft. 
long, and the pipe communicating with the steam space in the boiler was also 


cold along about half its length, when it gradually increased in temperature up 
to the boiler. The gauge was in full communication with the boiler, which 
contained steam at about 501b. pressure on the square inch. The boiler had 
been at constant work for nearly a week, and steam had been blown through 
the gauge on that day. I have found it so several times since, and on opening 
the lower cock so as to pass a current of steam through the gauge, it becomes 
heated, but gradually cools again. I should be glad of an explanation, as I 
Was not aware steam could exist in a pipe without raising its temperature to 
that of the steam. t. F. 
March 25th, 1863. 


[ We presume that air had collected in theupper part of the glass, its specific 
E.) 


gravity under any pressure being twice that of steam.—Ep. E. 





PREVENTION OF FRAUD ON BANKS. 
(To the Editor of The Engineer.) 


S1a,—Some time ago a fraud was perpetrated upon the British Linen Com- 
pany’s Bank, Glasgow, by the altering of the value of a letter of credit from 
£22 to £72. 

A plan has been found out, by the adoption of which, letters of credit could 
never be again so altered without the fraud being at once detected. The plan 
is simple, and sufficient for the end intended, and cannot fail to secure the ut- 
mest certainty. 

This invention may be described as being on the same principle as perforating 
the paper used for postage and receipt stamps. 

The banks, by using small punching machines, could mark, in perforated 
figures, the amount of the cheques and orders—the figures marked in ink and 
the perforated figures always agreeing. 

This invention, from its very simplicity, and its effectual prevention of fraud 
and crime, I hope, will soon be adopted by some, if not all, our principal 

Ropert Curmiz,C.E. 





2, Rochester-place, Glasgow, 24th March, 1863. 


MEETINGS NEXT WEEK. 


INVENTORS’ INSTITUTE, POLYTECHNIC, REGENT-STREET.—Monday, at half- 
past eight, p.m., “* On Inventions for Obtaining Aerated Fresh Water from Sea 
Water,” by Dr. Normandy. 

Society oF Arts.—Wednesday.—No meeting. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 3ist, at eight p.m., 
“ Structures in the Sea, with a Description of the Works of the New Albert Har- 
bours at Greenock,” by Daniel Miller, 
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ENGLISH AND FOREIGN RAILWAY ENGINEERING. 

ALTHOUGH it is not easy to say exactly what we may 
learn from an examination of forei engineering practice, 
acomparison of railway engineering in England, France 
and America, is one of much interest. The circumstances 
under which railways are originated in these respective 
countries are — different. In France everything is 
done by authority; here the attempt is made to protect the 


public, and, beyond this, to give every facility to new and 
existing companies, while in the United States very few 





restrictions of any kind are imposed upon railway enter- 

rise. The late Mr. Joseph Locke, on taking the presi- 
Fential chair at the Institution of Civil Engineers, 
described very fully the circumstances under which rail- 
ways were projected and carried out in France. There, 
our parliamentary notices, deposit of plans, standing orders, 
committee examinations, &c., are entirely dispensed with. 
All public works must originate with or be sanctioned by 
the State, and when a decree has been pronounced in favour 
of any particular project, the Minister of Public Works 
has only to consider the proposals of the parties competing 
for the concession. A preliminary treaty being finally 
made, is afterwards, in some form, approved by Govern- 
ment, and becomes a law, the conditions upon which the 
works are to be carried on being fixed at the same time. 
The general route being fixed by the State, and a survey 
being made, copies are sent to the Mayors of Communes, 
who receive notices of objection, which are afterwards 
submitted to a commission appointed by the Préfet of the 
Department. The report of this commission is then sent 
to the Government engineers having the general charge of 
the work, and their report is, in turn, sent to the Minister 
of Public Works, whose decision is final. Lands, &c., 
required for the line are then expropriated by law, and 
paid for either by agreement or by the award of a jury. 
‘These preliminaries occupy from six to twelve months, but 
although tedious they are not expensive. The French lines 
have been made under concessions for 99 years, with a 
minimum guaranteed interest of 4 per cent., and of the 
average cost, say £25,000 per mile, about one-fifth is 
furthermore subscribed for by the State. 

The construction of the French lines is, as is well known, 
very much the same as that of our own railways. The 
natural features of France are such that there is not the 
same number there as here of t works, although there 
are some very large bridges, viaducts, tunnels, &c. One 
interesting point of comparison touched upon, too, by Mr. 
Locke, is the manner in which engineers in the two coun- 
tries execute the duties devolving: personally upon them. 
We know what is the business of a railway engineer here. 
It is to go over every foot of the ground, to design all the 
works, to control their execution, following up every stage 
of their progress, and, in short, to meet all difficulties, and 
to assume entire responsibility. ‘The F rench ingenieur, on 
the contrary, hardly leaves his study. There he is guided 
by the surveys and reports of the Government engineers 
and of his own subordinates; and his functions, even in 
emergencies, are rather advisory than executive. 

What a contrast does all this—and even our own 
thorough-going system—present to the American slap- 
dash, irresponsible mode of bringing out and carrying 
through a railway project! In at least four of the States, 
to wit,—New York, Ohio, Indiana, and Illinois, together 
comprising a territory nearly four times larger than Eng- 
land, there are “ general railroad laws,” so called, whereby 
any number of persons, not less than fifteen, may under- 
take and carry out a railway anywhere and anyhow they 
like. Let us take, as an example of “general railroad 
“laws,” that of Indiana, by the Legislature of 
that State in 1852, and under which some 2,000 
miles of railway have already been constructed, Any 
number of rsons, not less than fifteen, may or- 
ganise themselves into a railway company, and when an 
amount of stock equal to £200 per mile of their proposed 
line has been subscribed, may elect not less than seven nor 
more than thirteen directors. On filing a copy of the 
articles of association with the Secretary of State (the State 
of Indiana), giving, also, the name, route, and approximate 
length of the proposed railway, such association becomes a 
body politic in perpetuity, with power to sue and be sued, 
to purchase or accept grants of lands, &c., and to select any 
route and subsequently to make any deviation therefrom as 
may be expedient. Any lands or waters may be entered 
upon, subject to liability for actual damages committed. 
Before commencing the railway a map and profile of the 

rtion within each county passed through must be certified 
f a majority of the directors, and deposited with the 
clerk of the county intersected. But, although the act 
does not expressly say so, there can be no lawful opposition 
to any act of the railwa ——— committed within the 
scope of the “ general railroad law.” Land, being taken at 
pleasure, must, of course, be paid for, either by agreement, 
or in accordance with the award of a commission of three 
disinterested freeholders appointed by the circuit court or 
any judge thereof. The railway company may enforce 
payment of subscriptions to its capital stock, so long as the 
calls do not exceed one tenth in any one month of the 
amount subscribed, they may issue preference shares to the 
amount of half their ordinary share capital, and may bor- 
row ad lib. The shareholders are only personally liable 
(after theassets of the company may have become exhausted) 
for claims for Jabour expended on the construction of the 
line, no other claims being binding otherwise than upon 
the company as such. There is no restriction whatever as 
to gradients, curves, crossings, tunnels, bridges, double or 
single lines, there is no inspection of the line after com- 
pletion, and passengers and may be carried by the 

wer of steam or of animals, or any mechanical power or 
combination of such powers. Lands belonging to the state 
of Indiana may be taken for railway purposes, except- 
ing only the lands occupied by the state institutions 
for the insane and the deaf and dumb. The railway 
company cannot refuse = or passengers offered or offer- 
ing at their stations, and if a passenger refuse to pay his 
fare it is lawful to put him off the train at any regular 
station, the company trusting, we suppose, to common law 
to recover the fare due. The state af Indiana has e lien 
on the property of every railway company for taxes, &c., 
this lien taking precedence of eve ther claim. The 
company must hold annual meetin ithin one of the 
counties intersected by its line, and ual report of its 
condition must be lodged with the of State. The 
company must, upon requisition, carry the United States’ 
mails, either for the sum offered the United States’ 
Government, or upon the award of three commmisioners 
appointed by the Governor of the state of Indiana. This 
is nearly the substance of the Indiana general railroad 





law, and the law, as we have said, is much the same in 
New York, Ohio, and Illinois, The United States Govern- 
ment, or Congress, has no power over any railway in any 
state, although cases growing out of injury to the naviga- 
tion of streams can only be tried in the United States’ 
courts, as distinguished from those held under the authority 
of the respective state Governments. 

However impracticable the Indiana railway law would 
be in England, it cannot be denied that it answers an 
excellent purpose in the state where it is in force, Here 
landed property possesses a character which it cannot have 
in @ new courtry, with millions of acres of virgin soil on 
all sides. An estate founded centuries ago by noble ances- 
tors has something akin to sacredness, not to be ruthlessly 
invaded by speculation. In America, however, land has 
no value beyond that which may be expressed in money. 
There are no leaseholds, and nearly every landlord is 
always — to sell. So, too, the state legislatures reason 
more broadly than would a British Parliament. The 
American theory is this: in all countries railways which 
are certain to pay are public necessities, and ought to be 
constructed at once. Now, the instincts of capital may be 
trusted with more contidence, as to the question of profit, 
than the most protracted examination of a parliamentary 
committee. By permitting the construction of railway 
Just as we permit the construction of a manufactory, capi- 
talists will take care to select d routes, and thus the 
public will be benefitted. Nobody will construct a directly 
competing line, unless it be greatly superior to the line 
competed with, for there would be no prospect of gain 
in so doing. And even if competing lines were made, it 
is the shareholders, and not the public, who would suffer. 
As to the interference of Government in construction, 
where should it stop? ‘There are thousands of important 
details which might be fixed by Governmenta] authority, 
as well as the strength of bridges. Here, in England, 
railway companies may adopt any kind of rolling stock 
they like, even if it were dangerous to passengers. So the 
Americans think it best not to interfere at all, and if they 
do not have perfect railways they secure the construction 
of many thousands of miles which would never have been 
undertaken under a restrictive system, and they certainly 
procure more real accommodation for their money 
than is had upon any other railway system in the 
world, ‘The principal railway companies in the state 
of New York receive a first-class passenger fare of 
only one penny per mile, and the average cost of the 
New York lines is hardly £10,000 per mile, the lines 
being mostly single. Thus the land, land damages and 
fences, cost about £920 per mile ; engineering and agencies, 
£340 per mile ; earthworks, masonry, and bridging, about 
£3,000 per mile; permanent way, £2,700; stations, build- 
ings, shops and fixtures, £450; locomotives, £540; 
carriages and wagons, £700; and other items about 
£1,400 per mile. Engineering is not distinguished, in this 
analysis, from “ agencies,” but the engineering expenses are 
very much less than here, and the engineering, as a matter 
of course, is anything but what would satisfy an English 
public, to say nothing of professional niceties, En- 
gineers are always engaged at a very moderate wef 
and £400 a-year is much commoner than £600, while 
salaries of £800 to £1,000 are very unusual. In many 
cases, at least in the western states, railways have been 
contracted for at a gross sum, including engineering! On 
most of these lines, indeed, but moderate engineering skill 
is required. Bridges are planned and put up by bridge- 
builders; and the engineer has only to specify the span 
and “test-load, if, indeed, a test be imposed at all. 
When all things are taken into account, railways cost 
as much, for a given quality, in America as in England ; the 
apparent cheapness of the former being almost wholly due 
to the nominal cost of land, scanty earthworks, single, lines, 
timber bridges, absence of ballasting, temporary stations, 
scanty rolling stock, &c. There is Retle in this practice 
from which we can learn beyond what we already know 
and have adapted to colonial railway construction. 


THE WATER SUPPLY OF ROTHERHAM. 

THERE are upwards of 30,000,000 acres of land in 
England, or considerably more than an acre for every in- 
habitant, whether man, woman, or child. With an average 
anpual rain-fall of 20 inches, upwards of 450,000 gallons 
of water fall annually on every acre. If rather more than 
one inch of this rain-fall were intercepted, it would 
afford a daily supply of 100 gallons of water to each 
individual. Here, in London, the rate of supply is not far 
from 30 gallons daily to every one of about 3,000,000 
nhabitants. Rotherham, with a population of 30,000, now 
has, it appears, a daily supply of less than 5 gallons per 
head. ‘here are well-constructed waterworks there, near] 
£50,000 having been expended upon them, but there is 
very little water. True, Rotherham is on the Rother and 
the Don; but the water from the first-named stream 
is not good, and that of the Don, with all the sewage 
of Sheffield in solution, is wholly out of the question. It 
is only from springs in the lower part of the town that 
any water is now obtained at all. The engines at the 
waterworks can pump all the water there is to be had in 
two hours, the householders have no storage cisterns, the 
water, on at seven in the morning, is off at ten or eleven 
and for the rest of the day, and generally the sanitary 
condition of the town isin a most lamentable state. An 
epidemic raged there last year; some of the doctors pro- 
nounced it to be jaundice, others a mild form of yellow 
fever. In July, August, and September last, there were 
2,271 attacks of this disease in which medical men were 
called in, and it is believed that many others occurred. 
The death rate of Sheffield being 24 in 1,000, in Leeds 27, 
and in Manchester 24, that at Rotherham during the three 
months referred to was 44 in 1,000. The streets could not 
be washed, the sewers could not be cleansed, the water- 
closets, from defective supply, had become greater nuisances 
than the old cesspools, and to make things worse, if ible, 
sewage water percolates, so the medical officer to the Local 
Board of Health has stated, into the sources of the present 
scanty supply! Wretched Rotherham! A bill for in- 
creasing the supply to 30 gallons per head per diem now 
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holds out strong hopes, but it will take much more time, 
and much more fatal disease must ensue, before the present 
state of things is changed greatly for the better. The 
present scheme is to tap Finchmi!l and Ulley brooks, from 
which 600,000 gallons may be taken daily, and to construct 
reservoirs for 150,000,000 gallons’ storage, equal to 250 
days’ supply. It is to be hoped that this much-needed 
supply may be secured within the shortest possible time. 
It would be a matter of great interest to know what is the 
water expenditure in every town in the kingdom, more espe- 
cially in the rising manufacturing and shipping towns. In 
many of the north-eastern towns it is notorious that the 
supply is not half enough, and it is impossible to estimate 
the amount of suffering thereby occasioned. 





THE TRIAL OF THE ROYAL OAK. 

Tux weather having cleared up, the official trial of the Royal Oak 
was resumed on Tuesday. On getting under way the Royal Oak's 
draught of water was found to be 23ft. lin. aft, and 20ft. din. for- 
ward, which was somewhat less than on the previous day. The 
vessel reached the trial ground shortly before eleven o'clock, by 
which time the wind had entirely dropped ; there was a dead calm. 
Six runs were made at the measured mile at full speed, the following 
being the results :— 

In the first run the time was 5 min. 30 sec., the speed in knots was 
10-909, the number of revolutions of engines 60, aud the pressure of 
steam 21; in the second run the time was 4 min. 13 sec., the speed in 
knots 14°229, the number of revolutions of engines 59, and the pres- 
sure of steam, 19}; in the third run the time was 5 min, 30 sec., the 
speed in knots, 10909; the number of revolutions of engines 60, 
and the pressure of steam, 20; in the fourth run the time was 
4 min. 18 sec., the speed in knots 13-953, the number of revolutions 
of engines 59}, and the pressure of steam, 20; inthe fifth run the 
time was 5 min. 30 sec. Po speed in knots 10,909, the number of re- 
volutions of engines 59, and the pressure of steam, 19; in the sixth 
run the time was 4 min. 17 sec., the speed in knots 14008, the num- 
ber of revolutions of engines 61, and the pressure of steam, 20. In 
all the runs the vacuum forward and aft was 24. The mean speed 
of the six runs was 12°487 kyots. 

The result of the trial of the Royal Oak at full speed may thus 

be considered very satisfactory indeed, when her immense weight 
and size are taken into account. The engines of the Royal Oak 
are of 800-horse power (nominally), while those of the Black Prince 
are 1,250-horse power, aud yet on the occasion of the last trial trip 
of the latter vessel she only attained a mean speed of 12-209 knots, 
the Royal Oak thus beating her by a quarter of a knot an hour. 
The actual displacement of the Royal Oak during her trial was 
6,500 tons, and this mass was driven through the water at a 
speed greater than that attained by the largest of the iron frigates, 
with the exception of the Warrior. Thus fur, then, the Admiralty 
may congratulate itself on the perfect success which has been ob- 
tained by the first of the squadron of iron-clads so far as its 
steaming qualities are concerned, At the termination of the runs 
at full speed, it was determined to try the vessel at half-boiler 
power, and four runs were accordingly made at the measured mile, 
with the following results:—In the first run the time was 6 min, 
45 sec.; the speed in knots, 8889; the number of revolutions of 
screw, 47; and the pressure of steam, 19; pitch of screw, 27ft. 6in. 
In the second run the time was 5 min. 9 sec.; the speed in knots, 
11°650; the number of revolutions of screw, 49; and the pressure 
of steam, 20; pitch of screw, 27ft. Gin. In the third run the time was 
6 min. 29 sec. ; the speed in knots, 9°254; the number of revolutions 
of screw, 47; and the pressure of steam, 20; pitch of screw, 27ft. Gin. 
In the fourth run the time was 5 min. 46 see.; the speed in 
knots, 10°405; the number of revolutions of screw, 47; and the 
pressure of steam, 20; pitch of screw, 27ft. Gin, In all the runs the 
vacuum fore and aft was 24. ‘The average speed of the four runs 
at half-boiler power was 107140 knots, At the termination of the 
trials of speed some experiments were made in order to test the 
time in which the half-cirele would be made. Four runs were 
accordingly made, with the following results :— First run, helm put 
hard a starboard, with four men et the wheel, and the rudder at an 
angle of 18 deg., haif-cirele made in 2 min, 29 sec. ; second run, 
helm at port, and rudder at 17 deg., half-cirele made in 2 min, 
B4sec.; third run, helm at starboard, half-circle made in 2 min, 
42 sec.; fourth run, helm at port, circle made in 2 min. 89 sec, 
At half-boiler power the helm was put harda starboard by 
four men with three turns of the wheel, and the rudder at 
an angle of 15} deg., when the half circle was made in 3min. d0sec., 
the screw making 39 revolutions per minute, and the diameter of 
the circle $00 yards. The helm was then put hard a port, at an 
angle of 14} deg., and the half cirele made in 3min. 32sec. Com- 
mander Crewe-Kead, who superiutended the trials, then directed 
the helm to be put hard a starboard to an angle of 18 deg., and the 
ship going at full speed, with the screw making 54 revolutions, the 
pomplete circle was made in Gmin 3xsec., the diameter of the circle 
Solew alittle more than double the vessel's length. During the 
trials, which were protracted until a late hour on ‘Tuesday afternoon, 
the Royal Oak was found to answer her helm remarkably well, and 
was steered as easily and expeditiously as a river steamer. 

The boilers generated a full supply of steam, and the engines worked 
with remarkable steadiness and precision, and with scarcely the 
slightest vibration. ‘The average temperature of the stokeholes, 
with twenty-four furnaces at work, during the trials, was 78 deg., 
and the engine room 62 deg.; this low temperature being attained 
by the admirable ventilating apparatus fitted on board the Royal Oak 
by the inventor, Mr. Baker, Chief Engineer of Chatham Dockyard. 
As a comparison it may be mentioned that the average temperature 
of the upper deck was 53 deg., and that of the lower deck 64 deg. 


RAILWAY SCHEMES FOR THE 
AND SUBURBS. 

Coroner, Youuann, Ki.E., at the request of the Board of Trade, has 
just issued his report on the railway schemes of the present session 
proposed for the metropolis and its suburbs. It states that he had 
carefully examined the report of the Royal Commission that inves- 
tigated in 1846 the various projects for establishing railway’ termini 
within or in the immediate vicinity of the metropolis, then defined 
as follows:—J'he Edgware-road, from Oxford-street to the inter- 
section of the New-road; the New-road and City-road to Fins- 
bury-square; Bishopsgate-street; London-bridge; High-street, 
Serough Blackman-street; the Borough-road; Lambeth-road ; 
Vauxball-road; Vauxhall-bridge; Vauxhall-bridge-road; Gros- 
venor-place; and Park-lane. ‘The general conclusions of the Com- 
mission were adverse to allowing railwaystocnter within those limits 
north of the Thames, but they recommended intereommunication be- 
tween the London and South-Western and the South-Eastern 
Railways, south of the Thames, which had now been cuthorised 
and was in course of being carried into effect. They stated, how- 
ever, that if at any time hereafter it should be deemed advisable to 
admit railways within those limits north of the Thames, this should 
be done in conformity with some uniform plan, and that under no 
circumstances should the thoroughfares of the metropolis be sur- 
rendered to separate schemes, brought forward at different times, 
and without reference to each other. Little attention appears to 
have been paid to this representation of the Commission. The 
urgent necessity now generally admitted to exist for relieving the 
overcrowded streets of some portion of their traffic did not appear 
to have been then much felt, neither did the Commission seem to 
pee the desirability of intereommunication between the 
termini of the principal railways lying north of the Thames; 
and were op) to any attempt to connect the railways 
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north of the Thames with those south of the Thames, except at 
some point west of Yauxball Bridge. But the increase of traftic 








and a continually recurring demand had led to the authorisation and 
execution of a considerable length cf railways in and surrounding 
the metropolis, some connecting the eastern and western sides of 
London, both north and south of the Thames, while others were 
still in course of construction ; but, with the exception of the Metro- 
politan, the Charing-cross, and the London, Chatham, and Dover 
Railway, across the Thames to Farringdon-street, those had all been 
laid out beyond the limits of the metropolis to which he had re- 
ferred. Again, the number of termini north of the Thames bad 
been increased by three, viz., the Victoria station at Pimlico, the 
Great Northern at King’s-cross, and the Metropolitan at Farring- 
don-street (temporary); 2 fourth had been sanctioned for the North 
London at Liverpool-street, and another important company, the 
Midland, was now seekiug for a London terminus at Euston-road, 
St. Pancras, intermediate between the London and North-Western 
and the Great Northern Railways. The completion of the West 
London Extension Railway had established a connection between the 
Loudon and North-Western and the Great Western Railways north 
of the Thames with the London and South-Western, the London, 
brighton, and South coast, and the London, Chatham, and Dover 
Railways south of the Thames, and had afforded access toa terminal 
station at the west end (the Victoria, in Pimlico), only just 
outside the limits of the metropolitan area defined to the 
Commissioners in 1846. Three railway bridges had been 
authorised, and were in course of construction, across the 
Thames, within the limits of the metropolis proper, viz., one at 
Hungerford-market for the Charing-cross line, another adjacent to 
Blackfriars-bridge for the London, Chatham, and Dover, and the 
third between London and Southwark Bridges, also for the Charing- 
cross Railway. The second bridge would enable intercommunica- 
tion to be made between the London, Chatham, and Dover, south of 
the 'lhames, and the railways in connection with the Metropolitan 
Railway north of the river. He thought that the construction of 
those lines of railway when completed would be attended with 
benefit to the community at large, although there was little doubt 
that better arrangements might have been made if the subject 
had been looked at as a whole when these schemes were under con- 
sideration. ‘lhe Metropolitan Railway, as constructed, would pro- 
bably be injurious in preventing the construction of new lines of 
railway that would connect some of the metropolitan termini with 
each other,—a most desirable object, as pointed out in the report of 
the Select Commiitee of the House of Commons on Metropolitan 
Communications, which sat in 1855. If that be admitted, it would 
follow that, before any new lines of railway within the metropolis, 
some running in an easterly and westerly, and others in a northerly 
and southerly direction, were sanctioned, the several projects should 
be very carefully examined to ascertain that barriers were not 
allowed to be erected that would absolutely prevent the construction 
of any new lines of intercommunication, however tnuchthey may be 
required. <A disregard of the recommendation of the Commission 
might also be traced in the authorisation of two terminal stations 
within 330 yards of each other; one, the Metropolitan, with the 
rails 19ft. below the surface, and the other, the North London City 
Branch, in Liverpool-street, with the rails 19ft. above the surface. 
This, however, was of little importance, as there was not any great 
necessity for intercommunication between them ; but the case was 
altogether different as regards the proposed establishment of the 
Great Eastern terminal station in Finsbury-circus, with the rails 
about 18/t. above the surface, within 220 yards of the Metropolitan 
terminus, 19{t. below it. This proposal, however, had not yet been 
sanctioned, and the subject would probably receivefull and thorough 
investigation. ‘The opening of the Metropolitan Railway between 
Paddington and Farringdon-street, and the manner in which it was 
made use of ty the public, had clearly pointed out the ex- 
pediency of providing other lines of railway within the metro- 
politan area proper, which would abstract some of the passen- 
ger traffic at present carried on by cabs and omnibuses, and thus 
materially relieve the great pressure in the main throughfares. 
The experience gained by the opening of the Metropolitan Railway 
was valuable in another respect. lt was almost proved beyond 
doubt that, as at present constructed with two lives of railway, 
though exceedingly well adapted to supersede to a very great 
extent omnibus and cab traffic, it would not accommodate through 
passenger traflic, and would have a great difficulty in disposing of 
any large amount of goods traffic. South of the Thames, in the 
low lying districts contiguous to the river, this could only be 
done by constructing tho lines on viaducts, which would interfere 
with, and somewhat prejudice the appearance of, the public streets ; 
but there was no sufficient reason why the bridges over important 
thoroughfares in the metropolis or elsewhere should be made so 
objectionable in a. as they sometimes had been, and this in 
future might be obviated by special provisions introduced into the 
several Acts; but it must be borne in mind that, where railways 
crossed important streets by over-bridges, the safety of the public 
travelling in vehicles or on horseback along those streets required 
that the trains should be hid by some kind of screen. North of the 
Thames the case was somewhat different, as the elevation of the 
district generally was such that facilities existed for the construc- 
tion of railways under streets in covered ways or tunnels, where 
there need not be the same amount of interference with private pro- 
perty or disfigurement or injury to the public streets, and where 
the construction of such railways would, to a great extent, 
free the thoroughfares trom a large amount of traflic. Of 
course it was absolutely indispensable that these railways should 
be so laid out and constructed as not to interfere with the 
drainage of the metropolis, and, as far as possible, they might 
be expected to follow the general course of the crowded 
roadways. When sanctioned under important thoroughfares, 
some special provision would be necessary to prevent these 
thoroughfares from ge | blocked up while the liues were in course 
of construction. The policy of authorising the appropriation of the 
squares in the metropolis for the purposes of terminal stations, 
covering the area with lofty railway buildings, was exceedingly 
doubtful. In some instances circumstances might justify it; but 
there were no grave objections to railways passing under the 
squares or parks, provided the drainage and sewerage were not 
interfered with. The removal of houses, where the existing 
buildings were ill-coustructed and too densely inhabited by the 
poorer classes, in order to allow of the construction of railways 
through such districts, was not always objectionable, and might 
even be desirable, if provisions were introduced into the Acts secur- 
ing the construction of a better class of houses elsewhere 
and providing for the running of certain daily trains at very 
low fares. Railways were gradually being introduced iuto the me- 
tropolis, and, comparing the past with the present, one was enabled 
somewhat to anticipate the future, and to arrive at the conclusion 
that more railways would be constructed within that area. It was 
ouly a question of time. The formation of lines of intercommunica- 
tion between the terminal stations of the northern and eastern main 
lines of railway north of the Thames with those of the southern and 
eastern lines south of the Thames, and with each other, would neces- 
sarily diminish the cab and omnibus traflic through the streets ; but 
it would probably have a much greater effect in clearing them by 
allowing the goods traffic to pass directly, without being conveyed 
through the streets by means of heavy goods vans. A scheme was 
before Parlisment—the East London and Rotherhithe—propos- 
ing to connect the Blackwall Railway with the south side 
of the Thames through the Thames Tunnel, but the in- 
clines and curves on the proposed line were very objec- 
tionable. The subject, however, was of great importance, 
and if such a communication could not be satisfactorily made 
through the Thames Tunnel, or by the bridge of the Charing-cross 
Itailway leading to Cannon-street station, it would be still more 
requisite that the expediency of providing intercommunication 
between these districts should be steadily kept in view, and its 
feasibility examined, through the Ludgate station and Junction 
Kailway and the Metropolitan Railway, by placing the Great 
Eastern terminus on such a level as would admit of a junction with 
the Metropolitan Railway at Finsbury-cirous, In many instances 
the schemes brought before Parliament were prepared iu a very 





hurried manner, and as the metropolis lying north of the 

Thames especially the plans did not generally show the position of 

the sewers nor give any information respecting the drainage, which 

was so important in examining the merits of any scheme 
or in judging of its feasibility. The construction of many 
new lines of railway in so limited an area as that of the metro- 
polis by a considerable number of independent companies 
would probably fail to afford the public all the advantages 
which would result from the construction of thoroughly considered 
scheines in the hands of a limited number of companies—the fewer 
the better—-with proper facilities to each other for the interchange 
of traffic at the various junctions. This interchange would not be 
possible if the termini of any two lines placed in close proximity 
to each other were in one case on a viaduct and in another in a sub- 
way or tunnel, or on such different heights above the same datum 
plane that a junction could not be effected between them. A large 
number of the schemes affecting the metropolis had already fallen 
through, from failing to pass the standing orders, or been rejected or 
withdrawn. Possibly some of the best schemes might thus be shut out 
from view; and he thought it seemed well deserving of consideration 
whether the true interests of the public and those of the railway com- 
panics would not be best consulted by postponing the consideration of 
on railway schemes which proposed to establish new lines, entering 
approaching within narrow limits of or passing across the metropo- 
lis proper, uutil a futare session, when all the schemes to be then 
brought forward might be considered together, and those of them 
sanctioned which should appear to best meet the public require- 
ments. ‘The railway schemes in question were all named in group 

D, but six of them were no longer before Parliament. ‘The plans 

deposited for the session of 1863 might be divided into the follow- 

ing groups:— 
Marin Lives seekixe Termini iN THE MetRoro.is. 

1, Great Eastern Railway—New Metropolitan Station and 
Branches. Length, 10 miles 36 chains. Capital, £1,200,000, 

2. Midlind Railway—Extension from Bedford to London, with a 
Terminus at the Euston-road. Length, 51 miles, 4 chains. 
Capital, £750,000, 

3. Ludgate Station and Junction Railway. Length, 66 chains. 
Capital, £1,000,000. 

LInes PROPOSED 70 MEET THE EXIGENCIES OF EXISTING TRAFFIC, OR 
TO IMPROVE THE CONSTRUCTION OF EXISTING OR AUTHORISED Ratt- 
Ways, 

4. No. 4 of the London, Brighton, and South Coast Railway (ex- 
tensions and alteration). Length 423 chains. 5. Nos. 5, 6, 7, aud 8, 
and Victoria Station of the London, Chatham, and Dover Railway, 
No.1. Length 2 miles 73 chains. Capital £500,000. 6. Victoria 
Station and Pimlico Railway, widening, proposed by the London, 
Brighton, and South Coast Railway Company. Length, 60 chains. 
—Competing schemes. 

7. No. 1 of the London, Brighton, and South Coast Railway (ex- 
tension and alteration). Length 2 miles 40 chains. Capital 
£300,000. No.3 of the London, Brighton, and South Coast Railway 
(extension and alteration). Length 77 chains. (Brixton to Den- 
mark-hill). 

8. North London Railway, branch to Imperial Gasworks. 
Length 48 chains. Capital not stated. 

9. Tottenham and Hampstead Junction Railway (branches). 
Length 65 chains. Capital £50,000. 

1U. Hammersmith and City Railway (Junction with the Great 
Western Railway). Length 45 chains. Capital £60,000. 


Lives Provosep to AccommopaTE TRAFFIC IN THE SUBURBAN 
Disrnicts. 
North of the Thames. 

Part of Great Eastern scheme, referred tu above, from Edmonton to 
the Junction with the North London Railway. Length, 2 miles 
63 chains. Capital, £400,000. 

11. North London and Edmonton. No bill lodged. 

12. Hammersmith, Kew, and Richmond. Length, 6 miles 42 
chains. Capital, £240,000, 

13. Fulham and Hammersmith. 
Capital, £120,000, 

14. Barnes. Hammersmith, and Kensington. Length, 5 miles 43 
chains. Capital £340,000. 

South of the Thames. 

15. Wimbledon and Streatham. Length, 3 miles 19 chains. 
Capital, £50,0u0. 

16. Putney, Balham, and City Junction. Length, 5 miles 7 chains 
Capital, £180,000. 

17. London, Chatham, and Dover bill (No. 2) to Epsom and 
Sutton, Length, 14 miles 16chaius. Capital, £400,000.—18. Lon- 
don, Brighton, and South Coast, South London, Tooting, and Sutton 
Junction. Length, 16 miles 45 chains. Capital, £186,00U.— 
Competing schemes. 

19. The Greenwich and Woolwich. Length, 2 miles 61 chains. 
Capital, £200,000. 20. The South London, Greenwich and Wool- 
wich Kailway. Length, 6 miles 62 chains. Capital £420,000, 21. 
Nos. 1, 2, 3 of the London, Chatham, and Dover Railway, No. 1. 
Length, 7 miles 25 chains. Capital, £1,400,000.—Competing 
schemes. 

No. 9 of the London, Chatham, and Dover Railway, No. 1. 
Length, 2 miles 71 chains. (Crystal Palace communication.) 


Lives Prorosep to Enter or Cross tue METROPOLIS OR WHICH 
LIE IMMEDIATELY OUTSIDE OF IT. 

22. Metropolitan, Tottenham, and Hampstead. Length, 7 miles 
8 chains. Capital, £400,000, 

23. Northern and Southern. Length, 85 chains. 

24. Regent-circus. Length, 1 mile, 57 chains. Capital, £1,000,000, 

25. Albert Station and Mid-London. Length, 4 miles 51 chains, 
Capital, £740,000. 26. Leicester-square, Hammersmith, Kew, and 
Richmond. Length, 13 miles 6 chains. Capital, £990,000.—Com- 
peting schemes, 

27. Kensington, Knightsbridge, and Metropolitan. Length, 
2 miles 40 chains. Capital, £600,000. 28. Pimlico and Paddington. 
Length, 3 miles 13 chains. Capital, £850,0U0. 29. London Rail- 
way (Victoria Station). Length, 2 miles 77 chains. Capital, 
£700,000,—Competing schemes. 

30. East London and Rotherhithe. Length, 1 mile 82 chains. 
Capital, £300,000. 31. Rotherhithe Railway. Length, 2 miles 62 
chains. Capital, £100,000, 32. Grand Surrey and Commereial 
Docks Railway Bill. Length, 3 miles 76 chains. Capital, £260,000. 
33. No.4 of the London, Chatham, and Dover, No. 1, Thames 
Branch. Length, 1 mile 46 chains.—Competing schemes. 

With regard to the proposed Metropolitan station of the Great 
Eastern Company, Colonel Yolland remarked that the Finsbury- 
circus was designed for the site of the terminal station, as the 
whole area is included within the limits of deviation shown on the 
plans. It was only a very short distance from the terminal station 
of the North London Railway at Liverpool-street; but in his 
opinion the construction of another terminal station for the Great 
Eastern Railway further to the west was highly desirable. The 
line from Edmonton, in addition to providing facilities for the 
suburban traflic, would, by means of the short connecting railway, 
shorten the Cambridge route by some miles, and the diversion of 
the Cambridge traffic would much relieve the overcrowded main 
line between Shoreditch and Stratford. It was most important that 
in the coustruction of a line from Dalston to the City the desirability 
of effecting a junction with the Metropolitan Railway should not 
be lost sight of, If Parliament was satisfied of the necessity of the 
lines from Edmonton to the North London at West Hackney, that 
portion of the scheme might be separated from the southern por- 
tions, which required further revision, 

The Midland Extension to London was 49 miles 5 chains long, 
commenced at Bedford, entered London on the east side of the 
Edgware-road, crossed over the Hampstead Junction Railway and 
the Finchley-road, then tunnels for 1,484 yards under Hampstead- 
hill and Hampstead-road, passed under the Hampstead Junction 
Railway and the Kentish-town-road at the point of junction with 
the Highgate-road, through Camden-town, under the North London 





Length, 3 miles 34 chains. 
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Railway, over the Regent's Canal, across a mass of small streets to 
the Metropolitan Railway in the New-road, which it joined by a 
short branch, 31 chains long, at the King's-cross-station of the 
Metropolitan Railway. The ruling gradient was 1 in 129. He 
doubted the propriety of sanctioning the junction of the proposed 
line with the Metropolitan Railway in its present form. 

With regard to the Ludgate Siation and Junction Railway, the 
bridge over Ludgate-hill was 40 feet epan and 10 feet in height. 
The line descended from Ludgate-lill to Skinner-street by a steep 
incline of 1 in 40. No open space was interfered with, except a 
small portion of Smithfield. The space marked on the plans as 
property which might be taken for station purposes was very 
extensive, along the whole route on the east side of Farringdon- 
street. Provision should probably be made fora bridge of such 
dimension as would provide for any future widening of the main 
thoroughfare along Ludgate-hill, aud the nature of the bridge, in an 
architectural point of view, should be subject to the approval of 
some public board. 

As to the proposed widening of the Victoria Station and Pimlico 
Railway, the report stated that there was an urgent necessity for 
additional means of entering that station at Pimlico. 

The London, Chatham, and Dover scheme proposed to build a new 
bridge across the Thames adjacent to the Victoria Bridge. 1t would 
be deserving of consideration whether the widening of the existing 
bridge, or the placing of a new one close to the Victoria Bridge, 
would not be less objectionable to the navigation than the construc- 
tion of a separate bridge at a distance from the former. 

The following bills had been withdrawn, or were no longer before 
Parliament :-—North London (branch to the Imperial Gasworks) ; 
the North London aud Edmonton; the Hammersmith, Kew, and 
Richmond ; the Wimbledon and Streatham; the Putney, Balham, aud 
City Junction; the Loudon, Chatham, and Dover, No. 2; the 
Greenwich and Woolwich; the South London, Greenwich, and 
Woolwich; the Northern and Southern (City Junction); the Albert 
Station and Mid-London; the Leicester-square, Hammersmith, 
Kew, and Richmond; the Kensington, Knightsbridge, and Metro- 
es the Pimlico and Paddington, and the Regent-cireus. The 
atter project for a line from King’s-cross station to Great Windmill- 
street was thrown ovt on the second reading, but Colonel Yolland 
had no doubt that a line connecting tne Great Northern Railway 
with Charing-cross or Regent-circus would be found useful to the 
public. After describing the routes and particulars of the other 
projects, he concluded by stating that he had not in his possession 
the information that would enable him to express an opinion upon 
the railway schemes which affected the purely suburban districts ; 
and he regretted that his observations in the report were not more 
complete, 
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378. Heyry Wycuerusy, Oldbury, Worcestershire, ‘‘ Certain improve- 
ments in the construction of and mode of applying wings or dirt screens 
over the wheels of carriages.” — Petition recorded 1th February, 1868. 

386. StTePHEN MouNnTCASuEL INNzs, Hill House Hiil, Millbrook, Hampshire, 
“Improvements in the construction of pianvlortes."—Paition recorded 
13th February, 1863, 

397. GronGk Hasx_ting. Southampton-buildings, Chancery-lane, London, 
** Improvements in lever horse-power machines, the cog-gearins employed 
being applicable to other machiues."—A communication from Cyrus 
Avery, Philadelphia, Penn-ylvania, U.S. 

399. JOHN CRONIN JkFFCOTT, Anglesey-street, Cork, ‘‘ Improvements in 
the pioduction and generation of gases, and also in apparatus connected 
therewith.”— Petitions recorded Lith Febsuary, 1803. 

453. WILLIAM Su&kwood, Birmingham, * Au iuprovement or improvements 
in wine glasses.” 

455. Robert Pinknty, Bread-street-hiil, London, “ Improvements in the 
manufacture of metallic pens.” 

457. WILLIAM ‘TRUsTRUM, Mariborough-road, Old Kent-road, Surrey, “ Im- 
provements in the manufacture of oiled sitk.”—/etiiions recorded 1th 
February, 1863. 

459. Hunky BeKNOULLI Bartow, Manchester, “ Certain improvements in 
weaving, and in the machinery ewployed therein.”—A comiuunication 
from Edme Hippolite Junot, Paris. 

461. WiLLiAM MakspEN, Old Bailey, London, ‘‘ Improvements in buttons 
and other similar fastenings, and in the modes of attaching or securing 
the same.” 

463. Joun BentTLEY and Huon Boortu, Pilkington, Lancashire, ‘Improve. 
meuts in looms for weaving.” 

465. WintiAM Hainswortu, Rothwell, near Wakefield, Yorkshire, ‘*Im- 
provements in the manufacture of cast iron pipes, columns, or any 
description of tubing.” 

467. WiLLIAM CLARK, Chancery-lane, London, ‘* An improvement in boilers 
for disintegrating and pulping vegetable substances.”—A communication 
from William Fittock Ladd, Tarrytown, Westchester, and Samuel 
Armstrong Walsh, New York, U. 8. 

469. Frigoxich WILLIAM LEeNNDORF, Chemnitz, Saxony, ‘* Improvements 
in governors or apparatus for reguiating the speed of steam engines or 
other engiues for driving machinery.”—Vetilions recorded 20th February, 
1863. 

471. CuaARLES MALPAs, Soho Mills, Tunstall, Staffordshire, ‘‘ Improvements 
in ovens or kilns for firing, burning, or baking pottery, bricks, tiles, and 
other earthen or ceramic articles.” 

473. Henry Kitsiaw, Haslingden, Lancashire, and Tuomas Exce, jun., 
Manchester, “ Certain improvewents in machinery for preparing and 
doubling cotton and other fibrous substances.” 

475. Epwakp ‘Tomas Huauks, Chancery-lane, London, ‘* Improvemeuts in 
the treatment of colouring matters derived from tar for the purpose of 
making them applicable for painting.” —A communication from 
Barthélemy Dupuy, and Antoine Vibert, Lyons, France. 

477. ALFRED HenRkY REMOND, Moorgate-street, London, ** Improvements in 
preserving provisions, and in the apparatus employed for such purpose.” 
479. WiLtiamM Woop, Monkhill, near Pontefract, Yor«shire, ** Improvements 
in the process of manufacturing Pomfret or liquorice cakes, rolls, sticks, 

and pipes, and other similar articles of confectionery.” 

481, Joun Brown, Sheflield, “‘Improvements in the manufacture of 
armour plates for ships and other structures.”"—A communication from 
Alexander Holley, New York, U.S. 

483. WILLIAM Epwakp NewrTos, Chancery-lane, London, ‘‘ Improvements in 
the construction of wind instruments of wusic.”—A communication from 
Ambroise Santucci, Rue St, Sévastien, Paris.—Petitions recorded 21st 
February, 1863. 

485. WiLuiAM Henry Gavunt.ert, Middlesbro’-on-Tees, Yorkshire, “ Im- 
+ eee in apparatus for heating the blast in the manufacture of 
ron, 

487. James EckersLey, Westhoughton, Lancashire, ‘‘ Improvements in 
spinning and doubling silk.” 

489, JEAN PixnRe FLOuiMoND Daticuy, Margaret-street, London, “ Improve- 
ments in steam engines,” 

41. Ravpu MartinpaLe, Birmingham, “ Improvements in lamps and 
burners, and in apparatus employed for milling or ornamenting parts 
of lamps, which apparatus may also be applied tu other similar uses.” 

493. THOMAS DICKENS, ALBERT LUNGLEY DickkNs, and Harvey HrYwoop, 
Middleton, Lancashire, “ Improvements in ornamenting plush and other 
such textile fabrics.” 

495. Joun Exwoop, Goswell-street, London, “ Improvements in producing 
imitation gilding on paper hangings and «ther surfaces, also in metal leaf 
aud metallic or bronze powder suitable for the purpose,”"—Petitions re- 
corded 23rd February, 1863. 

497. DANIEL SPINK, Spaxton, near Bridgewater, Somersetshire, * Improve- 
ments in the construction and arrangement of armour plates for ships.” 
493. WILLIAM WHITEHEAD, HENRY WuiTeHeaD, and Henxry Baker, 
Ecclesall Bicrlow, shetlicld, ** Improvements in the manufacture and 

securing of cutlery handles, and machinery employed therein.” 

601. George Davins, Serle-strect, Lincoin’s-inn, London, ** An improve- 
ment in melting and smelting furnaces.”—A communic:tion fom James 
Fietcher Stijeman and Zabina Ellis, Philadelphia, Peunsylvania, U.S. 

505. WitLiaM Hooper, Mitcham, Surrey, * Jmprovewents in i: sulating and 
protecting telegraphic and other wircs and rods, and in machinery con- 
nected therewith. 

507. Epwarp Ross WALKER, Haigh, near Wigan, Lancashire, “* Improve- 
ments in valves, and in apparatus connected therewith.” 

509, Gzorezk Aveustus Huppart, Brynkir, Carnarvonshire, “‘ Improved 
means of imparting heat to Cuids.” 

511. Tuomas MALLINSON and JoHN Livingston, Manchester, ‘“Improvements 
in throstle spinning and doubling frames, wholly or partly applicable to 
roving and slubbing frames.” 

613. George Bower and WILLIAM HoLuinsugaD, St. Neots, Huntingdonshire, 
“* Improvements in apparatus for the production and transmission of gas 
or other fluids.” 

515. Witiiam Henry Lapruory, Broad-street, Portsmouth, “ Improve- 
ments in reefing and furling ships’ square sails.”— Petitions recorded 24th 
February, 1863. 











517. FREDERICK ALBERT GaTTy, Accrington, Lancashire, ‘ Improvements in 
printing and dyeing cotton and other fabrics.” 

518. Ropert Maynarp, Whittlesford, Cambridgeshire, ‘‘ Improvements in 
portable chaff-cutting machines.” 

519. RicuarD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in lamps for burning petroleum and other similar oils, and in feeders or 
cans for supplying such oils to lamps.”—A communication from Noel 
Bosselut, Paris, 

521. WitLIAM ReapMAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of carbonate of magnesia, and of iodine and kelp salt, 
and other products from kelp.” 

523. Joun BancuaM GRkeEN, Hayle Mill, Maidstone, Kent, **‘ Improvements 
in the manufacture of paper.” 

525. JosEril GaLEy, Princes-street, Chelsea, Middlesex, ** Improvements in 
apparatus for the purpose of supplying air for mixture with gases and 
other aeriform fluids.” 

527. HENRY Liknson Henson, l’arliament-street, London, “ Improvements 
in mats, 

629. WiLt1aM Epwarp Newton, Chancery-laue, London, “ Improvements 
in producing stereotype pilates for printing purposes.”—A communication 
from Kichard March Hoe, New York, U. 8. 

531. NaTuAN Tuompson, Abbey Gardens, St. John’s Wood, London, “ Im- 
provements in machinery for sawing wood.” 

533. ALEXANDER Macivor, Edinburgh University, N.B., “ Improvements in 
venecrin, or overlaying woods according to two methods, First, by means 
of steam exhaustion or steam pressure, or air exhaustion or air pressure : 
Secondly, by the employment of electro-magnetism.”—Petitions recorded 
25th February, 1863. 

537. CHARLES Kitcuir, South-street, Finsbury Market, London, “ An im- 
proved machine tor making spiral lighfers or spills from wood or other 
substance, aud which machine wiil make and colour them when desired at 
one process or operation.” 

530. WiLLIAM ASHLEY WiLson and James Suits, Liverpool, “ Improvements 
in furnace fire-grates.” 

541. AsTLEY Paston Pricz, Lincoln's-inn-fields, London, ‘‘ Improvements 
in the production and manufacture of blue colours.”—A communicaviion 
from Augustus Eisenlohr, Heidelverg, Baden. 

543. PeTeER Spexck, Newton Heath, Manchester, “ Improvements in the 
manufacture of potash, alum, and other salts of potash.” 

545. MicuarL Pupp«KooT, Blisset-street, Greenwich, Kent, “ Improvements 
in implements for tilling and cultivating land.” 

547. Rictiarnn Joseru Nopper, Liverpool, ** Improvements applicable to hats, 
caps, helmets, military head dresses, and other like coverings for the 
head."—Petitions recorded 26th February, 1863. 

549. Joun Hovenron ALBINsON and HENry Hooton Cocker, Bolton, 
Lancashire, “ Improvements in spinning, doubling, throwing, and reeling 
silk, and in the machivery employed therein.” 

552. Epwarp Tuomas Hugues, Chancery-lane, London, *‘ Improvements in 
machinery or apparatus for doubling or twisting yarn, thread, braid, rope, 
or similar articles.”—A communication from Jean Marie Dailion, Lyons, 
France, 

553. James Carver, Nottingham, “ Improvements in the arrangement 
or fixing of combs in machines employed in the manufacture of bobbin 
net or twist lace.” 

555. James Fry, Chesham, Buckinghamshire, ‘‘ Improvements in mashing 
machinery used in making fermented liquors,” 

C58. Wintuiam Gray, Sheffield, “Improvements in the manufacture of 
beaters for thrashing machines.” 

559. WittiaM CLARK, Chancery-lane, London, *‘ Improvements in pumping 
and forcing water, and in apparatus for the same.”—A communication 
from Barthelemy Louvie, Boulevart St. Martin, Paris. 

561. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus employed in the preparation or treatment cf 
hemp and other textile matecrials."—A communication from Francois 
Jules Vignaud, Paris.— Petitions recorded 27th February, 1863. 

462. BENJAMIN West, St. James’ Walk, Clerkenwell, London, “ An im- 
provement or improvements in metallic pens.” 

563. Groner RoyLx, King’s-street, Cheapside, London, ** A new or improved 
apparatus for creasing or marking rouches.” 

564. WILLIAM HaprikLp, Bolton, Lancashire, “Improvements in steam 
boilers and in the arrangement of flues in connect.,on therewith.” 

565. Jou WaLTex Fuiend, Freemantie, Southampton, ** An improved gas 
meter." 

567. Joskru’ MAxriktd, Warrington, Lancashire, “Certain improvements 
in brewmg and in apparatus employed therein.” 

568. SterueN WiLIAMsON, Sheffield, ‘* lmprovements in the construction 
of furnaces.” 

56¥. DanirL CoLuincr, Oldham, Lancashire, ‘‘ Improvements in ma- 
chinery or apparatus for cleaning, steaming, and preparing cotton or 
other fibrous materials to be spun.” 

570. Epwakp Patsg, Liverpool, “ Improved apparatus for facilitating the 
cleaning of vessels’ bottoms while afloat.” 

571. Tuomas Epwarp |SyMonps, Adam-street, Adelphi, London, * Improve- 
ments in the construction of screw-propelled ships, and in the arrange- 
ment and mode of disconnecting, withdrawing, and lifting screw pro- 
peilers.”” 

572. Joun Penn, Greenwich, Kent, “Improvements in escape or relief 
valves to the cylinders of marine and other steam engines.” 

573. JOSCKLINKY CovRTENAY, Down-street, Piccadiily, London, “‘ Improve- 
ments in obtaining motive power,"—A communication from Reginald 
Courtenay, Kingston, Jamaica. 

574. Epwarp Hayes, Stoney Stratford, Buckinghamshire, ‘‘ Improvements 
in supplying water to surface condensers of marine engines.” 

575. SAMUEL BaTeMAN, Low Moor, near Bradford, Yorkshire, ‘ Improve- 
ments in the manufacture of wire rope and cordage, and in the machinery 
employed therein.” 

576. Grorck HASsELTINE, Seen ine, 

hi 5 


Chancery-lane, London, 
“ Improvements in sewing c ication from Lebveus 
Wisner Lathrop, Philadelphia, Pennsylvania, U. 8.—Petitions recorded 
23th February, 1563, 

577. OWEN MURRELL, Bethnal Green-road, London, “Improved arrange- 
ments for generating steam in steam bvilers and other vessels, and for 
heating the liquid contents thereof.” 

678. FREDERICK TOLMAUSEN, Faubourg Montmartre, Paris, “Improvements 
in cloth blankets and other fabrics, to be used in machinery for printing 
fabrics, paper hangings, and letterpress.” — A communication from 
Achille Clément, Kue d Enghien, Paris. 

579. Joun Warson Burton, Lecds, “ An improved mode of refining and 
purifying oils.” 

581. GuorGe HawksLey, Sheffield, and Tuomas Bissett, Tooley-strect, 
London, * Improvements in powder chargers.” 

532. EDWARD HabkL and EpMUND Suckow, Mauchester, “Certain improve- 
ments in machinery or apparatus for preparing, spinning, and doubling 
cotton and other fibrous substances.” 

5683. Tuomas TayLon, Wellington-row, Bethnal Green, London, ‘‘The 
manufacture of a new or improved fabric, and its application to the 
formation of ornaments for fire stoves and other decorative purposes.” 

584. CuarLes Garton, Bristol, ** An improved method of applying heat in 
the manufacture and refining of sugar, aud m malting, hop drying, 
brewing, distilling, and vinegar making.” 

585. Joun Scorr WELLS, Mount-street, Nottinghamshire, ‘* Improvements 
in the manufacture of stockings and other looped fabrics made in 
knitting machines.”—Petitions recorded 2nd March, 1863. 

587. TuoMas Epwakp Symonbs, Adam-street, Adelphi, London, “ Improve- 
ments in the ayparatus tor steering ships.” 

588. Tnomas Emmorr, Oldham, Lancashire, “Certain improvements in 
mules for spinning and doubling.” 

589. RobecT Savapers, Croydon, Sarrey, “ Improvements in metal sheath- 
ing for ships and vessels, and in the securing of such sheathing thereto.” 

590. Gora Fosvexy Lyster, Liverpool, ** lmprovements in mooring 
buoys.” 

591, Ricuarp Henry Jones and Joun AbrRaua.t, Birmingham, “ Improve- 
ments in bracelets and brooches.” 

592. Grorek Davigs, Serle-street, Lincoln’s-inn, London, ‘* Improvements 
in polishing or giving a lu-tre to soap, and im the apparatus employed in 
such process.”—A communication from Adolphe Dupuis, Paris. 

593. Joun HENDERSON, Bradford, Yorkshire, ‘* improvements in machinery 
or apperatus for the manufacture of carpets and other piled fabrics.” 

695. Joun Sivert, Nottingham, “ Improvements in apparatus for wind- 
ing and measuring lace.” 

596. Georce Lamb, Aimerica-square, Minories, London, “ Improvements in 
apparatus for recording the :evolutions of the propelling shaft of a steam 
ship or vessel.” 

597. Tuxopor Ericu, Newgate-street, London, “ Improvements in machi- 
nery for pressing peat.”—A communication from Christian Augustus 
Erich, Munich, Bavaria. 

598. Davip BALL Parsons, Upper Thames-street, London, “ Improvements 
in reaping and wowing machines."—A communication from Walter 
Abbott Wood, New York, U.S. 

599, BAKNET SOLOMON ColEeN, Magdalen-row, Great Prescott-street, Good- 
man’s fields, London, ** improvements ia apparatus for protecting the 
points of pencils.” 

600, WitL1AM Parsoys, Earl-street, Edgware-road, London, ‘“‘ Improve- 
ments im dining tables.”— Petitions recorded 3rd March, 1863. 

€02, CHARLES Mark Paumer and Jonn Mcintyke, Jarrow, Durham, “ An 
improved mode of applying and fastening metal sheathing to the bottoms 
of iron ships or vessels, and to iron for other uses.” 

606. THOMAS Henry Morreu, Leyland, Lancashire, and Josern WILLiaM- 
s0N, Willcross, Gisburn, Yorkshire, ‘‘A new or improved method of 
purifying the noxious vapours or gases given off from night soil or other 
similar su’ ces during the heating, drying, or evaporating of such 
substances,” 

607. Epwarp ALyrep Wenscn, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in treating sea-weed, and in apparatus therefor.” 








610. Epwarp Witla Binney, Cross-street, Manchester, ‘‘ An improved 

—_ — communication from Sanuel Adiam, jun., Portland 
aine, U.S. 

611. Wittiam CuarK, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of sulpburic acid, and in apparatus for the same.”—A com- 
munication from Louis Désiré Verstraet, and Charles Schmid, Boulevart 
St. Martin, Paris. 

612. WituiAM HamiLTon, Paternoster-row, London, “ Improvements in 
means or apparatus for tering, suitable for advertisers’ purposes,” 

613, James Craig, Weston Park, Shipston-on-Stour, Worcestershire, * Im- 
provements in apparatus for detecting and thieves, aud indi- 
cating the presence of fire.” 

614. WitLt4M Lite, Tizarp, Birmingham, “ Improvements in manufae- 
turing curvated armour plates and other lron work, and in machinery or 
apparatus employed therein,” — Petitions recorded 4th March, 1863, 

615. WituiAM WHITTLE, Smethwick, Staffordshire, ‘* Improvements in 
machinery for the manufacture of nails.” 

616. Tuomas TuoxnToNn, Evwin Tuors oN, and Rosgat THonntox, Elland, 
Yorkshire, “Improvements in machinery or apparatus for preparing 
wool or other fibrous subst for spinning.” 

617. Joun Cuixton, Percy-street, Tottenhan-court-road, London, ‘‘ Jm- 
provements in the construction of flutes.” 

618. WiLLiAM ALLEN, Cheadle, and \i44am Jouxsox, Newton Moor, 
Cheshire, * Certain improvements in machinery or apparatus for grinding 
* cards’ employed in carding engines ” 

619. Kopert Doynk Dwyer, Manchester, “Certain improvements in springs 
to be employed in the manufacture of beds, seats, or for similar purposes 
where an eiustic surface is required.” 

621, WitttaM WeELLs, Ryder’s-court, Leicester-square, London, ‘* Improve- 
ments in horse-shoes and in the method of fastening the same.” 

623. Samus. Haut Foster, Tuomas Bunnay, and James ANDERSON, 
Leicester, * liwprovemeuts in means or apparatus for the manufacture 
of looped fabrics.’ 

624. Joun Mituer, Upwey, near Dorchester, Dorsetshire, “ Improvements 
in horticultural buildings and other glazed structures, part of which im- 
provemeuts is also applicable to ventiating other buildings.” 

625. Kpwarp brown Wi.sos, Parliament-street, London, “An im- 
provement or improvements in the mauufacture of stecl, and in the 
apparatus employed therein,” 

627. Joun How.k, Hulford, Ayrshire, N.B., “‘ Improvements in the con- 
struction of the crossings of railways.” 

530, CHARLES CLAY, Walton Grange, Wakefield, Yorkshire,  lmprve- 
ments in chain harrows,” 

63), Joux Moxxis and Tuomas Newton, Upper Thames-street, London, ** An 
improvement or improvements in refrigerators and other like articles,” 
632. WiLLiaAM HENRY BucKLAND, Barge-yard, London, “ Improvements in 
the mode of and in the apparatus for producing gas for illuminating and 
heating purposes, parts of which improvements are also applicable for 
increasing the illumicating and heating power of ordinary lignting gas.”— 

Petitions vecorded Sth March, 1863. 

633. Micunt Jovgpin, Manchester, ** Improvements in machinery for en- 
graving by means of clectricity.” 

634. ALEXANDER CUTUELL, Skerton, Lancashire, “Improvements in self- 
acting dampers for steam engine turnaces.”’ 

635, ALEXANDER WOODLANDS Makinson, Westminster, ‘* Improvements in 
locomotive and stationary engines,” 

638. GeorGkE ‘TOMLINSON BousrieLD, Loughborough Park, Brixton, Surrey 
* Improvements in the manufacture of illuminating gas, and in apparatus 
Td ed theren.”"—A communication from William Elmer, New York, 

18. 





639, DENNIS WILLIAM Ransom, Pembroke-place, Liverpool, ** Improvement 
in fixing artificial teeth.” 

640, ‘LOMAS Hancock, Birchwood, near Alfreton, Derbyshire, ** Animproved 
receptacle for goid and silver or other coius.” 

642. Tomas Grorek Weve, Manchester, “ linprovements in the mayufac- 
ture of articles of pressed glass.” 

643, ALFRED VincenT Newron, Chancery-lane, London, “ An improved 
construcuion of elastic carriage wheel."—A communication from Seth 
Woodbury, Lynn, Massachusetts, U.S. 

644, WittiaM Epwanp Newrox, Chancery-lanc, London, “ Improvements 
in the construction of metal casks, and in the machinery employed in the 
manufacture thercof.”—A communication trom Samuel Jefferson Seely, 
Brookiyn, and Edmund Brown Bulkley, New York, U.8.— Petitions re- 
corded oth March, 1863. 

646. Rovent Musust, Coleford, Gloucestershire, “ An improvement in the 
manufacture or treatment of pig or cast iron,” 

650, Joun Hawortu, Manchester, “ Laprovements in brakes for omnibuses 
and other carriages.” 

652. WiuLLiAM INeLis, Edinburgh, ‘‘ Improvements in steam boilers and 
engines,” 

656. Som Ricuanpson Gorst, Liverpool, ‘‘ Improvements in carriages.”"— 
Petitions recorded Mth March, 1863. 

662. RICHARD AKCUIBALD Buooman, Fleet-street, Loudon, “ Improvementsin 
voltaic belts and bandages.”—A communication from Florent Babin, Paris. 

664. GRORGE ALEXANDEK FULTON and Jackson CLYDE, Stepney, Middlesex, 
** Improvements in dry gas meters.” 

666. Henry WILSUN, Watlng-street, London, “ Improvements in machinery 
for shaping wood,” 

663. Anprew Banrcuay, Kilmarnock, Ayrshire, N.B., “Improvements in 
locomotive boring and winding engines.” 

670. Joun Wenek, Oxford-street, Luudon, ‘Improvements in apparatus 
for indicating any regulated maximum or minimum degree of Lempera- 
ture.”— A communication from Alexander Koss, Montreal, Can 

672. Joseru Rexsuaw, Manchester, ** Improvements im machinery for 
dressing, raising, and brushing silk and cotton veivets, velveteens, cords, 
piushes, and other piled fabrics,”— Petitions recorded 11th Marek, 1863. 

74. Freperick BusEk-Kkausiaak, Thavies-inn, Holborn, Louden, ** Im- 
provements in apparatus for winding, cleaning, measuring, sorting, 
doubling, throwing, aud reeling silk, parts of which improvements are 
also appiicable to like machinery for »pinning, doubling, and twisting 
cotton, wool, and other fibrous materials.”—Petilion recorded th March, 
1863. 











Invention Protected for Six Months by the Deposit of a Com- 
plete specification. 
678. Epwarp Henry Lomas, Rodney Wharf, Church-road, Battersea, Surrey 
* Improvements m the action of charger or measure for powder flasks, 
canisters, or other vessel .”"—Deposited and recorded 12th March, lous. 





Erratum in Journal of lith March, 1863, 
300), For “ JuLes Joseru Laveen” read ** JuLes Joseru LAysissiern.” 





Patents on which the Stamp Duty of £50 has been Paid- 


728. Joun Brown, Norwich, Norfolk,—Dated 20th March, 1860. 

741. WiniaaM ‘Turner, Hockley, Nottingham, —Dated 22ad March, 1860, 

74z. Gronex Caawsuay, Durham,—Dated 22nd March, 1860, 

759. BENJAMIN Cooren, Frome, Somersetshire,—Dated 24rd March, 1860. 

763. GeoRGs KNOWLES SNuw, Watertown, Massachusetts, U.8,—Dated 25: 
March, Is6vu. 

1041, Ronent SeaGER, Ipswich.—Dated 25th April, 1860, 

1915, RicHAkD ARCHIBALD Brooman, Fiect-street, Loadon,—A communica- 
tion, —Duated 8th August, 1500, 

988. CHARLES FKLIX S&BILLE, Nantes, France,—Dated 20th April, 1860, 

761. SAMUBL CUNLIFFE LisTkR, Manningham, Yorkshire.—Dated 23rd 
Maren, 180v, 





Patents on which the Stamp Duty of £100 has been Paid. 


850. ALEXANDER Cuartes Louis Devaux, King William-street, London,— 
Dated Sih April, 1856. 

1087. ALEXANDER Cuan.tes Lous Devaux, King William-street, London,— 
Dated Stu May, 1856. 

880. Henny Brixkty, Chorley, Lancashire,—Dated 22nd March, 1856. 





Notices to Proceed, 

3038. WinuiaAM PALLIser, Dublin, “ Improvements in the construction of 
ordnance, and in the projectiles to be used therewith,” — Petition recorded 
llth November, 1802. 

3045. WintiaM Douson, Nottingham, ‘ Impro ts in apparatus used 
m dressing lace or other fabiics.” 

3047. Tuomas BRavroxp, Cathedral Steps, Manchester, ‘‘ An improved 
clothes ringer and mangler, applicabie to pressing the liquid from 
clotaes ia the process of weshing, and other pressing purposes.” — 
Petitions recorded 12:h November, 1802, 

2056. TnuoMAS CHAKLES &AsTWood aud Joun Eastwoop, jun,, Bradford, 
* Improvements in machinery or apparatus for combing wool or other 
fibrous substances ” 

8057. JAMES SuAcK, M 
cots.” 
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» ** Impr in nursery swings and 

3063. Ricuarp ARCHIBALD Brooman, Fieet-street, London, “ An improved 
means or apparatus for shunting trains,”—A communication from Jean 
Antoine Lanzirotti and Paul Gemelii, Paris, — Peitions recorded 13th 
November, 1862. 

3069, SAMUEL Roperts, Sheffield,‘ An improvement in frames for contain- 
ing stoppered botties and jars.” 

8070. HuU@H Morgay end Joun Parkinson, Liverpool, ‘* Improvements 
applicable to weighing machines, parts of which may oe to measure 
liquids." Petitions recorded lith November, 1862, 








i 


i 
1 


—-5- 


FO ____-________ 


—- 





| 





THE ENGINEER 





Marcx 27, 1863. 











184 


3081, Wittiam Henry James, Old Kent-road, Surrey, *‘ Improvements in 
steam engines.”- Petition recorded )5th November, 1362. 

3093, Jacques Apsos, Barcelona, *‘I1m;rovements in generating certain 
gases for lighting and heating, and in apparatus employed therein.” 

3094. Puutirree Hupext Kuetx, Rue du Grand Prieuré, Paris, ‘* Improve- 
ments in machinery fur turning or shaping metals, or other substances.” 

3097. CHARLES WeiGHTMAN Harrison, Lorrimore-roaJ, Watworth, Surrey, 
** Improvements in looms for weaving.” 

3099. BERT Brow, Birmingham, “Improvements in warming and 
ventilating, more especially applicable to buildings, carriages, and ships, 
and in apparatus to be employed for that purpose.”—Petitions recorded 
18th November, 1862. 


3108, Louis LenzperG, Oxford-street, London, ‘‘ Improvements in the 
us for raising and lowering Venetian and other blinds.” 

$104. Henry Josep FerpinaAND MARMET, South street, Finsbury, London, 
** Some improvements in the construction of lamps.” 

3108. Jacques Axpsos, Barcelona, ‘* Improvements in generating certain 
gases for obta‘ning motive power, and in the apparatus employed therein ” 

3113. Gustav ApoLru BucinoLz, Montague-place, Clapham-road, Surrey, 
“Animproved mode of facturing lina and flour, and in appa- 
ratus to ve employed in such manufactures.”’— Petitions recorded 19th No- 
vember, 1862. 

3120. Joun Wricut Cup, Halifax, Yorkshire, “Improvements in 
means and apparatus for working wool and other fibres.” 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
Post-office, 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office, 
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$124. WituiaAM BorroMLey, Brawley, Leeds, ** Imy ts in hinery 
for stiffening woollen and other tabrics.”—Petitions recorded 20th Novem- 


er, 1862, 
8127. Joseru Townsenp, Glasgow, Lanarkshire, N.B., “ Improvements in 
ping and preserving vegetable subst and veg le and ot.er 
textile materials and fabrics.” 

$133. CHARLES WAGNER, Pforzheim, Baden, “ Improvements in strength- 

ening, securing, and rendering more durable the soles or bottoms of 
ts, shoes, and other coverings for the feet.”—A communication from 
Franz Vester, Pforzheim, Baden. 

3138. SoLomon Deacon, Alma-street, New North-road, and CHARLES 
Deacon, Rushton-treet, St. John's-road, London, “ Improvements in 
tops, caps, and windguards for chimneys, and in apparatus for cleaning 
the same.” — Petitions recorded 21st November, 1862. 

3143. CuagLes De Berove, Manchester, ** lmpr ts in 'y or 
apparatus for the manufacture of metal reeds for weaving.” —Petition re- 
corded 22nd November, 1862. 

$154. Evan Leiou, Manchester, ‘* Improvements in cotton gins.”—Petition 
recorded 24th November, 1862. 

3165, AL¥RED Vincent Newton, Chancery-lane, London, ‘ Improvements 
in sewing hi Yam A ication from James Alford House and 
Henry Alonzo House, Brooklyn, New York, U.S,—Petition recorded 
25th Novenber, 1$62 

$187. WILLIAM ALFRED WADDINGTON, Stonegate, Yorkshire, “ Improvements 
in machinery for cutting wood.” 

$188. JAMES TENNANT CaikD, Greenock, Renfrew, N.B., ‘‘ Improvements in 
steam eugines.”—VPetitions recorded 28th November, 1862. 

$220. WitLiaM CLARK, Chancery-lane, London, “ An improved apparatus 
applicable as a pump water meter, hydraulic motor, or a steam engine.” 
—A communication from William Foster and Robert Foster, Brooklyn, 
New York, U.S.— Petition recorded 1st December, 1862. 

$241. ArtuuR Tuomas Becks, Birmingham, * Impr ts in hinery 
for cutting or shearing sheets or plates of metal.”—Petition recorded 3rd 
December, 1862. 

$249. Hexnxy SwAN, Bishopsgate-street Without, ‘ Improvements in stereo- 
scopic apparatus.” 

3254, GABRIEL LEWAL, St. George’s-road, Pimlico, London, ‘‘ A hot air 
apparatus in cast iron or any other metal, or substance consisting of 
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descriptions 
Tux ENGinese, at the office of her Majesty’s Commissioner's of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

2383. A. H. W. Cook, Norwood, Surrey, “ Obtaining motive power.”—Dated 
27th August, 1362. 

This invention has far its object the employment of the axial force of 
electric coils to produce a motive power for driving machinery.—Not pro- 
ceeded with. 

2403. R. Courtenay, Craighton, Kingston, Jamaica, “Obtaining motive 
power.” —Dated 29th August, 1862. 

This invention consists in producing motion by changing (increasing or 
diminishing. the specific gravity of an elastic fluid, the change being effected 
by revolving weights.—Not proceeded with. 

2423, J. H. Jounson, Lincoln’s-inn-fields, London, “ Apparatus for regulating 
or controlling the working of motive power engines." —A communication.— 
Dated 1st September, 1862. 

This invention relates to an improved mode of regulating or controlling 
the working of steam, air, or gas engines or hydraulic prime movers, and 
consists in causing the steam or other medium employed for working the 
engine to act upon the regulating apparatus in its passage from the gene- 
rator or source of supply to the cylinder or other acting agent, as the case 
may be. In carrying out this invention, as applied to a steam engine, for 
example, the steam, as it passes along the steam pipe from the boiler to the 
cylinder, acts upon a fan or pallet wheel contained in a suitable casing, and 
by rotating that wheel at a higher or lower velocity, according to the 
volume of steam passing, causes a corresponding rotary motion to be 
imparted to a horizontal dise carrying two sliding weights, which, on the 
velocity increasing, separate and act upon a sliding boss through inclines, 
or by means of jointed links, so as to elevate the boss or collar on its shaft, 
or allow it to descend, according as the speed rises beyond or falls below a 
proper rate of working. This rising or falling of the boss causes one or 
other of two collars or shoulders formed upon it to come into contact with 
the upper or under edge of a friction pulley fast on a short spindle, which 





prismatic tubes, to be applied to chimneys, with flues and heat 
—A communication from Jean Baptist Fondet, Boulevart Poissonnitre, 
Paris.— Petitions recorded 4th December, 1862. 

$263, Epwakv Brown WILSON, Parliament-strect, London, ‘‘ Improvements 
in railway wheels, and in the mode of manufacturing the same.” —Petition 
recorded 5th December, 1862. 

8314. WitLIAM ALLEN TURNER, Lawrence Pountney-lane, London, “ Im- 
provements in machinery for cutting or paring starch,”—Pelition recorded 
10th December, 1862. 

3818. Isaac Sriaut, Glandford Briggs, Lincolnshire, “ Improvements in 
horse hoes.” —Petition recorded 11th December, 1862. 

3898, Epwakpd Brown WILson, Parliament street, London, “ Improvements 
in machinery or apparatus for forging and pressing metals and other sub- 
stances.’’"— Petition recorded 19th December, 1862. 

3422. FREDERICK PARKEX, Cambridge, “Improvements in carriages.”— 
Petition recorded 23rd December, 1862. 

3462. Joskru HADLEY Rippe.t, Cheapside, London, “ Improvements in cast 
metal or other pipes or tubes for conveying gases, fluids, or vapours, and 
in the mode of connecting such pipes or tubes.” 

$463, Joseri HapLky Rippeun, Cheapside, London, ‘ Improvements in 
stoves.” —Petitions recorded 29th December, 1863, 

$472. Joun Henny Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in ingot moulds employed in the casting of steel and other metals.”—A 
communication from Hippolyte Ulysse Petin and Jean Marie Gaudet, 
Rive-de-Gier, France.—Petition recorded 30th December, 1862. 

$482, WILLIAM Barpors ApAMs, Holly Mount, Hampstead, Middlesex, ‘ Im- 
provements in railways and tramways.”—Petition recorded 3lst December, 
1862. 

63. GrorGk TOMLINSON BousrikLp, Loughborough Park, Brixton, Surrey, 
‘*Improvements in skate fi "A ication from Thomas 
aes, Boston, Massachusetts, U.S —Petition recorded 7th January, 1863. 

162. Ricuard ARcHIBALD BRooMAN, Fleet-street, London, ** Improvements 
in the facture of sulphate of soda tor conversion into soda and other 
uses.”—A communication from Germain Adolphe Thibierge, Versailles 
France.— Petition recorded 19th January, 1863. : 

184, ApoLPuk Bounes, Paris, “* Improvements in apparatus for casting or 
moulding articles in glass, and in imitation of precious stones or marbles.” 
— Petition recorded 21st January, 1863. 

263. JAMES Puatt, Charlotte-street, London, ‘Improvements in rotary 
engines."'—Petition recorded 28th January, 1863. 

263. THoMAS ALDRIDGE WesTON, Birmingham, ‘A new or improved 
coupling aud break for tra.smitting or regulating or arresting motion.” 
—Petition recorded 29th January, 1863. 

399. Joun Cronin J&FFCoTT, Anglesey-street, Cork, “ Improvements in the 
production and generation of gases, and also in apparatus connected 
therewith.” 

411, Fxank Emsporrr WALKER, James’s-terrace, Waterloo-road, Surrey 
**Improvemen.s in the construction of breech-loading fire-arms.” ; 

412. Joun Morgan, Stevhen’s Green North, Dublin, * Improvements in 
embalming and preserving from decay human bodies and bodies of other 
animals, also pickling, curing, and flavouring anunal bodies.”— Petitions 
recorded 14th February, 1863, 

438, EpwAkD StRAwSON, Royal Arcade, New Oxford-street, London, ‘ Im- 
provements in the manufacture of buttons, which may be instantaneously 
attached without sewing.” —Petition recorded 18th Feb: uary, 1863. 

489. JBAN Piekre FLORIMOND Daticuy, Margaret-street, London, “Im- 
provements in steam engines.”— Petition reco ded 23rd February, 1863. 
605. Wititam Hoorgk, Mitcham, Surrey, ** Improvements m insulating 
and protecting telegraphic and other wires and rods, and in machinery 

connected therewith.” 

612. Ropert WittiaAM Tomson, Edinburgh, ‘‘ Improvements in obtaining 
and applying motive power, which improvements, or parts thereof, are 
applicable for raising, forcing, and measuring fluids,” 

513. Groner Bowgr and WILLIAM HoLuinsukaD, St. Neots, Huntingdonshire, 
** Improvements in apparatus for the production and transmission of gas 
or other fluids.” — Petitions recorded 24th February, 1863. 

517. Freperick ALBERT GatTy, Accrington, Lancashire, ‘* Improvements in 

printing and dyeing cotton and other fabrics” 

527. Henxy Henson Henson, Parliament-street, London, ‘Im rovements 
in mats.”—Petitions secordes 25th February, 1863, 

572. Joun PENN, Greenwich, Kent, * Improvements in escaps or relief 
valves to the cylinders of marine and other steam engines. '— Petition 
recorded 28th February, 1863. 

578, Joun Watson Burton, Leeds, “An improved mode of refining and 
purifying oils,"— Petition recorded 2nd March, 1863. 

606. THomas Henry Morkevu, Leyland, Lancashire, and Josern WILLIAM- 
80N, Willcross Gisburn, Yorkshire, ‘‘ A new or improved method of 
purifying the noxious vapours or gases given olf from night-soil or other 
similar substances during the heating, drying, or evaporating of such 
substances,” 

608 Paraick Apig, Strand, London, ‘‘ Improvements in means and appa- 
ratus for measuring angular and actual distances.”—Petitions recorded 4th 
March, 1863. 

618, WituiamM ALLEN, Cheadle, and Win.iam Jonxsox, Newton Moor, 
Cheshire, ** Certain improvements in machinery or apparatus for grind: 
ing ‘ cards’ employed in carding engines.” 

631, Joun Morris and Tomas Newton, Upper Thames-street, London, 
“‘Au improvement or improvements in refrigerators and other like 
articles.” — Petitions recorded 5th March, 1863. 

638. Groner ToMLINSON Bousritip, Loughborough Park, Brixton, Surrey, 
“Improvements in the manufacture of illuminating gas, and in apparatus 
employed therein.”—A communication from William Elmer, New York 
U.8.—Petition recorded 6th March, 1863. . 

678. Epwaxp Henry Lomas, Rodney Wharf, Church- , Batt 











tr its motion by suitable gearing to a nut acting upon the screwed 
spindle of a regulating slide valve inside the steam pipe. According as the 
upper or under edge of the friction wheel is acted upon, the motion of the 
nut will be in one direction or the other, and, consequently, the valve will 
be opened or closed. This valve being placed between the boiler and the 
entrance to the casing of the pallet wheel, causes the quantity of steam 
passing through such casing to the cylinder to be increased or diminished, 
and thus the desired regulation is obtained. In some cases the regulating 
slide valve may be dispensed with, and the screw spindle connected directly 
with a sliding boss or collar on the main shaft of the engine, which boss or 
collar is provided with a spiral key or feather, upon which the eccentric, 
which works the expansion valve, is fitted. By moving this boss or collar 
to or fro, the spiral feather causes the position of the eccentric to be varied, 
and effects the cutting off of the steam at an earlier or later period of the 
stroke, as the case may be. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, jC 

2378. W. M. Mayes, Hoxton, Middlesex, ‘‘ An improvement in, or addition to, 

wheels, particularly applicable to the wheels of railway and other car- 
riages.”"— Dated 27th August, 1862. 

This invention consists in inserting in the nave of wheels, or in a box or 
casing surrounding the axle or nave,aspiral spring or springs. The springs 
surround the axle, and all shock or jar to the axle during the running of 
the wheels is prevented.—Not proceeded with. 

2402. P. W. MackENziE, New Jersey, and S. W. Smitu, Brooklyn, New York, 

“* Vehicles to be p:opelled by the rider.” —Dated 29th August, 1862. 

The First part of this invention relates to the construction and combina- 
tion of parts by means of which the propulsion of the vehicle is accom- 
plished. In this device a double cranked axle is used, and in the arrange- 
ment which the patentees haveadopted as the best, two cranks are formed 
in the same parallel line to the centre, and one upon the side opposite, and 
at the same or nearly the same distance from the centre of rotation, The 
seat of the rider is connected to the two cranks, which are on one and the 
same line, and the pedal upon which the feet press are connected to the 
other crank for the purpose of giving continuous rotation, and, conse- 
quently, locomotion by means of the transfer of the weight of the body 
alternately from the seat to the peda] and vice versa. The Second part of 
this invention relates to the mechanism hanging and supporting the steer- 
ing wheel, it being supported in segmental bearings. ‘lhe segmental bear- 
ings in which it is hung are allowed to turn in a circular plate made in two 
parts, and attached to the parts which extend down astride of the said 
steering wheel. The Third part of the invention relates to the manner of 
connecting and arranging the steering gear in relation to other parts. A 
forked lever is attached either to the segmental bearings or to the axle of 
the steering wheel, which, by means of a further lever and other connec- 
tions, is operated by a cross bar or bit, with reins attached, the same as an 
ordinary bridle. The seat of the rider the patentees usually prefer to make 
in the form of a horse, and the bit is then placed in the mouth of the 
figure of the animal. The Fourth part of this invention relates to the 
construction of the seat of the rider in such a manner as to give an erect 
position to the rider, and so mounting the said seat on wheels as to facilitate 
the operation of propelling the vehicle by giving the body and lower limbs 
a position and opportunity to change their position in a manner suitable to 
effect that purpose, the construction and arrangement of parts being such 
that the vehicle can be guided in any direction. The Fifth part of the 
invention relates to making the body of the figure of the horse or other 
seat hollow, and the disposition of the steering gear in relation thereto, so 
as to make the seat as light as possible, and cover and protect the said 
gear, 

2404. W. Urritt, W. Morton, and W. Asbury, Birmingham, ‘‘ Construction 

of wheels ond axletrees for carriages.” —Daied 29th August, 1862. 

This invention relates to a novel mode of constructing and combining the 
naves and axleboxes of wheels, and also to a novel mode of securing the 
nave or axlebox of the wheel to the axle tree. !n carrying out this inven- 
tion the nave and axlebox are constructed separately, but previously to 
being adapted to the axletree they are secured together by screwing or 
otherwise. The nave which receives the spokes of the wheel is bored out 
or cast with a hole to fit on to the axlebox, on which it is secured by a 
screwed cap or bolts or otherwise. By this means the nave with its cap 
and axlebox are all connected together and form one piece, which is 
secured on to the axletree by means of tongues, pins, studs, or projecting 
pieces, which are made to tuke into a groove or grooves cut or made round 
the axletree. These tongues, pins, studs, or projecting pieces are made 
movable and are inserted in dovetailed grovves or sockets made in the 
metal washer, which is by preference cast on to the end of the axlebox, 
but may if desired be made separate; and in order to prevent these tongues 
or their equivalents from coming out accidentally, they are secured in their 
places by cross pins or screws, 





Crass 3.—FABRICS. 
Including Machinery and Mechanical ions connected with Pre- 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

2371. G. Davies, Serle-street, Lincoln’s-inn-fields, London, ‘* Singeing woven 
Jabrics of cotton, wool, or silk by means of gas or alcohol.”—A communica- 
tion.—Dated 2714 August, 1862. 





Surrey, ‘‘ Improvements in the action of charger or measure for powder 
flasks, canisters, or other vessels.”—Petition recorded 12th March, 1363. 





And notice is hereby further given, that all pam having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their : : ions to such tntcen en at the said Office of the 
Commissioners, within twenty-one days next after the date of th 

(and of the Journal) in which this notice is issued, es 





This hine is constructed in the following manner :--The main framing 
supports in suitable bearings several carrying rollers, and a pair of drawing 
rollers, by means of which the fabric to be singed is drawn through the 
machine. The frame also supports two pairs of revolving iron tension bars 
or rollers, so arranged parallel to each other in a horizontal direction, and 
supported in bearings so constructed that each pair of rollers can be set 
nearer together or further apart, as required. Below each pair of rollers is 
& gas pipe furnished with a row of burners so placed that the flame issuing 


therefrom in a vertical direction passes between the pair of revolving 
| tension bars or rollers, and singes the fabric passing round each of them 
simultaneously, so that each row of flame singes the fibric twice at one 
operation. Over the machine is an exhaust fan or ventilator, the pipe 
from which is furnished with two branches, having longitudinal openings 
immediately over each pair of rollers, the draught from which strengthens 
and steadies the flame, and at the same time carries off the down or dst 
Pp by the singeing process, The gas pipes are mounted on cross bars 
at each end, so arranged as to be capable of being raised or lowered so as to 
raise or lower the flame as required. The machine is also provided with 
brushes, either fixed or revolving, to raise the pile at the moment of 
singeing. 

2375. W. H. Turner, Blackburn, “ Appara cardin tton, dc." — 

Dated 2ith August, 1862.” ee rer nen xe 

This invention is carried out in the following manner :—First, the 
patentee places under the ‘‘licker-in cylinder” of the carding engine a 
number of grate bars of varied angular shapes. The tops of the bars are 
formed so that,when in their places, they appear like the teeth of a circular 
saw inverted, but having spaces between them which gradually widen 
towards the bottom. At varied intervals the bars are formed of different 
angles, The front surface of the first bar is placed at an angle much more 
acute than if it radiated to the centre of the *‘licker-in cylinder,” in order 
to give effectual resistance to the dirt and refuse contained in the cotton or 
other fibrous material, and the front sides of the other bars are placed at 
such varied angles as to afford a similar or gradually decreasing resistance, 
by which means the dirt is precipitated betow, while the material passes 
forward in a clean state to the ridin cylindef. Secondly, he attaches to 
the frame of the carding engine, under the sain cylinder, t'~ supports or 
bands for carrying a nember of boards or plates capable of betng adjusted 
to any angle and position, and each having a portion of its surface in suffi- 
ciently close contact with the cards, so that the cylinder may carry forward 
those fibres of cotton or other material which would otherwise be thrown 
off as fly or waste. 

2389. J. J. MOECKEL, Rouen, France, “ Apparotus for spinning cotton, wool 
e."—Dated 28th Augual, 1862. ern 

This invention relates to the self-acting mule, and consists of an improved 
self-acting reg » With a diff ial stretcher for regulating the action 
of the nut on the screw of the quadrant, during the formationof the bottom 
of the cop, One of the band or chain pulleys connected to the carriage 
carries on a crank pin a pinion which revolves round and gears into two 
toothed wheels, one having one tooth more than the other. One of the 
said wheels is stationary, and the other revolves and gears into a larger 
toothed wheel working on a stud fixed to the carriage, and gives motion to 
a plate having in it an eccentric slot which as it turns gives motion to a rod 
connected to one end of a lever on the counter faller shaft. To the other 
end of this lever is connected one end of a chain, the other end of which is 
attached to another lever on the same faller shaft. The chain at the bottom 
is connected to a brake lever for acting on a brake pulley fixed to a band 
or chain pulley attached to the carriage, and communicating motion to the 
screw of the quadrant. When the brake is relieved from the pulley the 
latter resumes its rotation round the band, and the nut of the quadrant 
remains at rest , and the time at which this operation is performed is regu- 
lated or determined by the before mentioned differential wheels and parts 
connected with them. The brake is suspended during the operation of 
spinning the other part of the cop by connecting one end of the chain to a 
lever on the faller shaft. 

2399. H. Harsen, Haverstock Hill, London, ‘* Manufacture of cotton, cotton 
Jibre, &c.” —Dated 29th August, 1862. 

In carrying out this invention the inventor uses sea-weed, or other 
aquatic vegetable production, either whole or in pieces, and steeps it in 
fresh water for the requisite period for the purpose of extracting any salt, 
aud otherwise cleansing it. He then separates the fibre from the waste, 
either by hand labour or by the most approved method now in use for 
similar purposes, or by machinery and hand labour combined ; or, instead 
of fresh water, as above, he cleanses and loosens the fibres by steeping the 
plant or weed in a solution of American potash or other suitable liquid 
composition or gas. The work for loosening the fibres may also be per- 
formed by crushing or scarifying the plant or weed by machinery, or by 
subjecting it to steam.—Not proceeded with. 








2406. E. 1’. HuGues, Chancery-lane, London, “* Manufacture of woven fabiics.” 
—A communication.—Dated 30th August, 1862. 

This invention consists in using straw instead of the usual materials for 
the weft, with any strong material, such as flax or hemp, for the warp 
threads ; cotton or wool may be used, but they will not be so durable as 
flax. The inventor uses an ordinary loom, such as is generally used for 
weaving linen cloth, but to facilitate the use of the straw he makes the 
shuttle with a spring from the centre extending to each end, the ends of 
which spring, being pressed down, allows the straw to enter through the 
openings. ‘lo keep up the supply of the straw weft, he places an assistant 
at each side of the loom (a cnilu will be sufficient) and supplies each of them 
with one or more extra shuttles, so that they will always be ready with a 
charged shuttle to place on the loom as it is required. This fabric may 
be advantageously used for carpets, floor cloths, window blinds, and similar 
purposes, 

2409. W. E. GepGe, Wellington-street, Strand, London, ‘* Apparatus for 
manufacturing velvet."—A communication.—Dated 30th August, 1862. 

This invention cannot be described without reference to the drawings. 

2411. J. Meyer, Kennington, Surrey, “ Mechanism for the production of jac- 
quard cards.” —Dated 30th August, 1862. 

This invention cannot be described without reference to the drawings. 

2419. J. Watt, Grakam-street, Walworth, and T. 8. Havisivg, Cornhill, 
London, ** Treating hax and other similar vegetable fibrous substances to 
be used as substitutes for cotton.”—Dated 1st September, 1862. 

This invention consists in subjecting the flax or other similar vegetable 
fibrous substances to the action of proto-carbonate of soda, or bi-carbonate 
of soda, ur proto-carbonate of potassa, or bi-carbonate of potassa, or soda 
ash, in solution in water, and heating the whole to the boiling point, and 
boiling the same until the fibrous substance has been so acted upon that, 
upon being washed and treated with an aqueous solution of chloride of 
lime or chloride of soda, it is converted into a substance which may be 
applied as a substitute for cotton. 

2417. J. W. Newton, Moor, Cheshire, ‘‘ Apparatus for preparing, spinning, 
and doubling cotton, wool, d&c.”—Dated 1st September, 1862. 

This invention consists, First, in an improved method of effecting the 
twisting and winding on of the yarn or preparings, either in the form of 
cops or bobbins, by means of a ring instead of the ordinary flyer, which 
ring is used in the several operations of preparing, spinning, and doubli 
or twining, and is applicable to all i where flyers are used in the 
manufacture of yarns or threads of cotton, or other fibrous substances. 
The patentee places the ring either upon a hollow bearing or upon anti- 
friction rollers, and drives it by band or gearing, and wnen required he 
employs a suspended wire or tube along or through which the yarn or pre- 
paring passes on its way from the guide eye to the revolving ring, which 
wire or tube rests in a ball and socket, or other bearing, over the centre of 
the ring, and is carried round at its jower end by the ring. The wire or 
tube is not necessary in spinning or doubling the ordinary counts of yarn 
in the form of cops, but is useful in some cases where the yarn is to be 
placed upon bobbins, or when spinning or doubling very five counts. Its 
most essential use is in the preparing machines known by the names of the 
“slubbing,” the “intermediate,” and the “roving” trames, where the 
substance produced is soft and has very little twist imparted to it, and will 
not stand the action of the atmosphere upon it while being carried round 
by the ring; thus it will be seen that the use of the wire or tube is merely 
to protect the substance passing along or through it from the action of the 
atmosphere, and not to effect the twisting or winding on of the yarn or 
preparings, which in all cases is performed entirely by the ring, and, there- 
tore, these wires or tubes can be made exceedingly small and light, in 
comparison with the ordinary flyer, or that of the roving frame or other 
machine. When pressers are used they work on a stud fixed to the ring, 
and are made to press the bobbin either upon the centrifugal principle, or 
by means of a spring. Secondly, in improved methods of obtaining the 
drag when spinning and doubling. In some cases he employs a spindle 
similar to a mule spindle, and drives it by band and wharve, which spindle 
is mounted in bearings like the mule spindle. The spindle is driven either 
at a constant or varying speed, according to circumstances ; or it isnot driven 
at all, in which case it can be made shorter than at present, and the lower 
portion with the wharve dispensed with, and the upper portion or blade 
screwed fast to the rail which carries it. he blade or upper portion of the 
spindle carries a tube upon which the yarn is spun or doubled, which tube 
revulves upon the spindie by the tension of the yarn, and the weight of the 
tube rests either upon the point of the spindle or upon a bobbin, braid, 
collar, or shoulder fast to the spindle, and the friction of the tube upon the 
spindle causes the drag of the yarn, which drag may be varied by causing 
the spindle to revolve at different speeds, or by not allowing it vo revolve 
at all ; or when the friction of the tube upon the spindle is not sufficient to 
form the requisite drag of the yarn to be spun or doubled, then p 1s 
applied to the flange at the bottom of the tube, the flange being attached 
to the tube for the sole purpose of applying or varying pressure, friction, or 
drag, which drag requires to be adapted to the counts of yarn, and varied 
as the winding on of the yarn proceeds from the smaller to the larger dia- 
meter of the cop or bobbin, and vice versa. When the yarn is to be wound 
upon bobbins, he places the bobbins either upon the spindles in the same 
manner as the tubes, or he places them upon the tubes, which tubes are 
chambered and bear upon the spindles only at the ends, so as to reduce the 
friction of the tube against the spindles. The requisite forms of the cop or 
bobbin to be spun or doubled are obtained by moving the frame containing 
the spindles up and down by any suitable traversing motion. 

2418. E.G. Fitton, Ardwick, Lancaster, “‘ Machinery for winding yarn and 
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thread on to boubins or spools."— Dated lst September, 1862. 
This invention consists, First, ina novel combination and arrangement of 
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mechanism whereby th> mechanieal movement or a Which in the 
ordinary machine drives the single spindle and regulates the winding on 
and pressing down of the thread ona single spool or bebbin is applied 
simultaneously to two or more spindles and the spools or bobbins therein 
in the same machine, by which means the operative is enabled to attend 
simultaneously to as many spools or bobbins as there are spindles in the 
machine, instead of to one only. Secondly, in the application and adapta- 
tion of toothed gearing to hand spooling machines for connecting two or 
more spindles when several are employed in the same machine, in order to 
secure greater regularity in winding than when such spindles are driven by 
bands or cords. Thirdly, in the application of a spring made of india- 
rubber, or any suitable compound thereof, to each guide or presser used for 
guiding and pressing down the yarn or thread, whereby the necessity of 
pressing the guide by hand is obviated. Fourthly, in a novel arrangement 
of mechanism whereby the several guides or pressers used for guiding aid 
pressing the yarns or threads on the several bobbins in the same machine 
can be simultaneously operated upon, and which the patentee effects by the 
folloxing means:—A cord or chain attached to a lever passes partially 
round anti-friction bowls or pulleys placed upon the fixings on which the 
guides or pressers are supported, so that by pressing down the lever, either 
by springs, weights, or the hand of the attendant, a suitable degree of 
pressure is given to as many pressers as may be arranged in one machine. 
Fifthly, in an arrang t of hanism wherein a series of pins on one or 
more vertical bar or bars raised and lowered by levers or other convenient 
means act simultaneously on the guides or pressers, so as to lift and hold 
them up or allow them to be depressed as required. Sixthly, in the 
application and arrang it of i wherein a lever brought 
into action by the band or foot of the attendant n.oves one or more 
sliding bars or levers to which a doffer plate is attached, so as to push or 
liberate the bobbins from the spindles. Seventhly, in an arrangement of 
parts applied to such machine as aforesaid to polish or size at thesame time 
the yarn or thread on as many bobbins or spoo!s as there are spindles in the 
machine, by the means of a socket or slide attached to the traversing bar, 
or to each of the presser fixings, orto other convenient part or parts of the 
machine, in or on which socket or slide a piece of wood or other substance 
is placed covered with a suitable material for polishing. 

2422. J. H. Jounson, Lincoln’s-inn-fields, London, “ Manufacture of braid.” 

—A communication. —Dated 1st September, 1862. 

This invention relates, First, to an improved manufacture of flat braid, 
and consists in making such braid with the borders or selvages thinner 
than the body or centre portion thereof. According to one mode of pro- 
ducing a braid having this peculiarity, it is proposed to construct a machine, 
somewhat similar to an ordinary flat braid machine, but provided with 
separate bobbins working in grooves of their own for forming the borders 
or selvages, and so actuated as to lock their threads with the threads of the 
other bobbins forming the body of the braid. In order that the borders 
may be considerably thinner than the body, it is proposed to have fewer 
thicknesses of thread on the bobbins forming the borders, for example: if 
each of the bobbins forming the body of the braid have three threads, the 
outer bobbins will only be supplied with one thread, thus forming the 
border one third the thickness only of the body of the braid, which has 
never heretofore been accomplished. It is of course requisite that the 
speed of the bobbins making the borders should be greater than that of 
the bobbins making the body of the braid in proportion to the difference in 
the number of threads carried by each set of bobbins, so that the borders, 
although made of one thread, for example, will be produced as fast as, and 
keep pace with, the body of the braid made from two or more thicknesses of 
thread. The above mentioned arrangement affords facility for making 
braid of two or more different colours, that is to say, on longitudinal stripes. 
The Second part of this invention relates to certain peculiar constructions 
and combinations of parts of braiding machines, whereby the productive 
powers are greatly increased, while the work executed is superior to that 
produced in ordinary braiding machines.—Not proceeded with. 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
2374. R. Sims, Leigh, “ Apparatus for pulping, stripping, or slicing turnips, 
&e.”—Dated 27th August, 1862. 

_This invention relates to improvements in machinery for cutting, strip- 
ping, or pulping turnips or other bulbous roots for the use of animals, and 
consists in the use of a revolving double cone for hand or other power, 
having teeth or knives formed upon or fixed to its internal or external 
se aaa and in the peculiar arrangement of the parts therewith con- 
nected, 








Crass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 


2385. J. Kitcuin, Liverpool, ‘ Ventilators.”—Dated 28th August, 1862. 

This invention is carried into effect as follows :—A ventilator, to be applied 
to: say) a roof of a building, may consist of a vertical, cylindrical, or other 
suitably shaped pipe, the end being formed with an enlarged flanched lip 
extending downwards, and the lower end being formed with a trumpet 
mouth, and surrounded witha suitable perforaied guard suspending a 
hollow dise having its concave side inwards. This shaft extends below the 
interior of the roof of the building a given distance, and is surrounded from 
the roof upwards by an octagonal or other suitably shaped casing, slightly 
tapering towards the top, and of sufficient capacity to form a chamber or 
passage between the outer surface of the first described vertical shaft and 
the inner side of the outer casing, forming a passage for the egress of the 
foul air which escapes between the upper edge of the outer casing and the 
carved enlarged fianch or lip of the inner shaft in a downward direction. 
The shaft and its outer casing is surmounted by a dome or other suitably 
shaped cap, which, in the case of an octagonal outer casing, is supported by 
eight brackets or trusses springing from theangles thereof, and is internally 
divided by vertical partitions into four equal compartments, and this cap 
being formed of a greater diameter, and having its lower edge extending 
downwards to a horizontal line with the lower edge of the turned lip of 
the vertical shaft (or thereabouts), forms the passage by which the fresh 
air enters and descends the vertical centre air shaft through the perforated 
guard into the room. The internal or fresh air shaft is fitted with a throttle 
valve, which can be regulated by a cord carried over pulleys, or by rods and 
bars, or in any other convenient way. The inventor prefers to weight the 
valve so that it will remain open, through the cord or other gear. The foul 
air passage formed between the vertical shaft and the water casing is also 
fitted with valves or ports, so that the whole or any portion of the passage 
may be closed at pleasure by means of a system of cords and pulleys, or in 
any other convenient way. The lower end of the outer casing immediately 
below the roof is surrounded by a funnel or trumpet mouthed lip, and which 
on the under side is enclosed by wire work, ora suitable perforated plate. 
The lower edge of the dome or cap may also have lateral perforations 
formed therein for the admission of air.— Not proceeded with. 

2413. J. Nickson and T. Wappincuam, jun., Manchester, “‘ Foundation 
or groundwork for plaster for ceilings, walls, partitions, d:c.”—Dated 1st 
September, 1862 

This invention consists in the use of plates or slabs of slate, metal, earthen- 
ware, or other similar and suitable material perforated with round, square, or 
other shaped holes, or with oblong slots, for the purpose of retaining the 
plaster, a space being left between the adjoining edges of the plates when 
placed in position for the same purpose. The said plates are naijed or 
otherwise attached to the joists, spars, or battens, and are made of a suit- 
able size to cover the spaces between the same; or they are attached to 
studs projecting at suitable intervals from the surface of the wall to be 
covered, so as to leave a space between the wall and the plastering, which 
is more particularly adapted to the outer walls of buildings, or to walls ex- 
posed to damp. 


Cass 6.—FIRE-ARMS., 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, gc. 
2377. G. Linpsay, Belfast, “Arranging and disposing guns in ships 
employed in naval warfare and otherwise.”—Dated 27th August, 1862. 

This invention is carried out as follows :—Instead of placing the guns of 
ships above the water line of the ship’s draugbt, as commonly practised, the 
inventor proposes to place and employ them below the water line, and to 
use them for attack or destructive purposes, as a substitute for the ram now 
employed. The following are the means by which this invention may be 
carried into practical effect :—He forms a circular hole through the ship's 
bows, and fits therein loosely a pipe, say 6ft. long or more, the said pipe 
having a flange formed thereon for connecting it to the mouth of a gun, 
either breech-loading or otherwise. The aforesaid pipe is surrounded by a 
stuffing-box placed inside the ship to enable the pipe to slide water-tight 
therein. A plug is used at the outer end of the aforesaid pipe to exclude 
entrance of water thereinto, anda slide valve placed at the inner end of 
Pipe, being let down immediately on the discharge of the gun, excludes the 
water also from said gun. The gun is mounted on wheels for advancing the 
same forward. In using a gun thus arranged, the pipe is caused to protrude 
through the ship’s bows, so that, when the mouth of the pipe comes into 
contact with an opposed object, the pipe will be pushed back, and operating 
on mechanism will discharge the contents of the gun, thus rendering such 
discharge of the gun self-acting.—Not proceeded with. 
2395. H. Jones, Birmingham, “ Breech-loading fire-arms.”—Dated 29th 

August, 1862. 

This invention relates to such breech-loading fire-arms as are opened at 

the breech for charging by the barre! or barrels turning upon a joint, the 





mauzzle end of the barrels being depressed, and the breeek end elevated and 
separated from the face of the 'y. In making breech-] fire-arms 
of the kind described the patentee the locking and unlocking of the 
barrels by means of a slight sliding motion. A bolt below the breech of the 
barrels is made, by the said sliding motion, to engage in a hole or recess in 
the face of the body, and a bar formed in the body at the same time engages 
in a horizontal,slot inthe Jumpon the under side of the barrels. The barrels 
are thus fixed in a horizontal position at two points during discharge. This 
bolting of the barrels is effected when they are made to slide horizontally 
towards the face of the body, and when they are made to slide in a contrary 
direction they are unbolted, and can be turned upon their joint. The 
sliding motion of the barrels, and the holding of the breech ends firmly to 
their bearing against the face of the body during the discharge of the gun, 
is effected by means of a lever on the under side of the body, the said lever 
having motion in a vertical plane. When the said lever lies horizontally 
on the underside of the gun it holds the breech end of the barrels against 
the face of the body, and, as the said lever is depressed into a vertical = 
tion, it liberates and gives them sufficient sliding motion to unbolt them 
and permit them to turn upon their joint. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2384. J. J. Porrer, Dover, “ Upright pianofortes."—Dated 27th August, 
1862. 


In the action of upright pianofortes it is common to employ a fixed rail 
placed in front of the fly to check it after it has escaped from the incline of 
the lever or instrument on which it acts. Now according to this invention 
the —— employs this rail not only to check the fly, as heretofore, but 
also both to regulate the distance it enters under the incline of the lever, 
or instrument, and also to insure its escape up this incline at the proper 
instant. This he does by forming an incline on the under side of the check 
rail, and rising from back to front thereof, and he mounts an adjustable 
button on the fly; this bears on the incline of the check rail, and so regu- 
lates, according as the button is set, the distance the end of the fly enters 
under the incline of the lever orinstrament on which it acts. And, 
further, when the finger key is depressed, if the end of the fly does not of 
itself escape up the incline on the lever or instrument at the time it 
should, it will immediately be drawn off by the incline on the check rail, 
and thus blocking is effectually prevented. 


Ciass 8.— CHEMICAL. 





Including Special Chemical and Pharmaceutical Preparations, Fuel 
and "Lighting Materials, Preparation and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2373. J. A. Corrgy, Providence-row, Finsbury-square, and T. Repwoop 
Montague-street, Russell-square, London, “ Manufactare of salts of 
ammonia, &c.”—Dated 27th August, 1862. 

The apparatus for carrying out this invention cannot be described without 
reference to the drawings, 
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Apvancs or WAGES BY THE PuppLERS: The movement to be Resisted 
—Tue Pic Traps: A few sales: Prices Easy—Coat Trane: 
Prices a Shade Lower—Hanpwares: Tolerable Activity—Great 
MAnvracture or Gas Jets—MeEssrs. Evxrneton’s Taswe : Its Merits 
asa Work of Art—Norta Wakwicksuire Distress: Emigration 
Scheme— Suockine Accivent T0 AN Enaine Driver—T ae CoLiiery 
Accipent at WeEpNESBURY : Close of Inquest : Censure on Proprietor. 


Yesterpay (Thursday), the Preliminary Meeting of the Iron- 
masters’ Association was held in Birmingham. There was a 
numerous attendance, and the trade was well represented. As had 
recently been expected would be the case, it was resolved unani- 
mously that no alteration should be made in the prices that have 
now for some time a At the date of the previous meeting it 
will be remembered that some members of the trade indulged in the 
expectation that, if the improvement in the demand which at that 
time was so manifest should continue, then we might 
look for a rise to be determined upon at this meeting; 
but, before half of the first quarter of this year had expired, 
it was seen that the expectation could not be realised. The quietude 
which then began to be manifest has continued up to the present 
period, and it was the generally expressed conviction yesterday 
that not much alteration could be looked for up to Midsummer. At 
the same time, it was considered certain that trade would not 
become worse. While, therefore, there were no reasons to justify 
an advance, there were many to lead to the conclusion that present 
prices would be fully maintained. All the leading houses were 
reported to be doing a steady though quiet trade. The meeting 
having fixed the scale of prices, discussed a notice that was given 
last Saturday night by the puddlers at most of the works about 


Dudley and Westbromwich for an advance of wages to the extent 


of 1s. a ton. No little surprise was expressed at this step on the part 
of the men, inasmuch as there is no feature in the trade to justify an 
advance, and further, as thescale of wages upon which these men are 
now being paid was fixed when bars were 10s. a ton higher than the 
price at which they are now being sold. It was therefore determined 
that the step which the men had taken should be resisted. At 
present the men in the Wolverhampton district have not given 
notice, but they are known to be holding meetings. 

Pigs are selling for the next quarter, but as yet only in small 
quantities, and former rates are with difficulty obtained. In some 
instances slight reductions are being already conceded. 

Coal is not brisk, and must be quoted 6d. a ton lower in price for 
furnace and forge purposes. 

Relative to the general trades of this district we may remark 
that a tolerable amount of activity prevails in the several departments, 
and that in this respect the district does not at present lose by 
comparison with other large manufacturing towns and localities, 
though our inspection of the order books would not prove the 
number of orders on hand to be very large, yet several have been 
given out for next quarter’s delivery, and the execution of those 
to which the present activity is mainly attributable is limited to 
the ensuing quarter day. At the large works near Wednesbury, 
inactivity is needless ; the staple trade of Darlaston affords full em- 
ployment for the operatives engaged in it; improvement is 
experienced in the lock-trade, the tin-plate workers are busy, and 
though little pressure is exerted upon the japanners, yet, here also, 
the state of trade gains by comparison with its condition twelve 
months since. A few orders have been received for railway fittings, 
and in the minor trades increased animation is experienced. At 
Birmingham operations in few of the departments are characterised 
by dullness, but in the leading trades the contrary is true. The 
demand for fire-arms by the American, our own, and other Govern- 
ments, operatesfavourably in the gun-making trade; the metallic bed- 
stead-makers are not idle, and no lack of demand is felt for brass 
and iron wares, edge-tools, tubes, and hollow-ware goods. 

As an illustration at once of the extensive character of some of 
the illuminations on the 10th inst., and of the reputation of one of the 
gas-fitting firms of this locality, we may mention that Messrs, 
Lambert Brothers, of the Old Tube Works, Walsall, drilled on the 
occasion considerably more than 400,000 jets, which they compute 
would burn over 500,000 cubic feet per hour. During the previous 
week the very large number of cases containing gas devices 
forwarded by this firm to almost every part of the United Kingdom 
taxed the patience, strength, and ingenuity of the railway officials 
at the stations to the utmost ; and we understand that the carriage 
rate on a single day on the cases sent via the London and North- 
Western Railway alone amounted to £30. Lambert Brothers state 


that they did not drill a jet prior tothe 17th of February, that they 
were only three weeks on the work, and that only for nine days did 
they make any extensive effort, as they had not at all anticipated 
the demand, which continued to increase up to the 5th inst. 

The Birmingham subscription list for the purchase of Elkington’s 
silver Jepoussé table, as a present from the inhabitants of that town 
to the Princess of Wales, has now reached the sum of £1,017, 80 | 


that nearly £500 is still required. In ref to this object a cor- 
respondent in a local paper writes :—“ The merits of the work are 
not clearly understood. The public mind runs upon its production 
by means of electro deposition and stamping in dies, and it is an 
error to suppose that the silver Repoussé table is produced by either 
one or other of these processes. From a flat piece of silver 
corresponding to the outer diameter of the table top, the artist 
beat up the exquisitely beautiful figures, and with chisel, 
chasing tool, and “rifle” gave the millions of marvellous touches 
which make up its elaborately beautiful surface. Three years 
of painstaking labour were required to produce it. The 
bullion value of the silver alone of which the table is made 
sinks into unimportance when compared with the value of the 
time of the artist, whose highly poetic mind, educated eye, and 
delicacy of manipulation, have produced a work of such rare beauty. 
Indeed, the Repoussé table stands alone. As a work of the present 
day it is unrivalled in excellence and originality. Its attractiveness 
does not depend on the brilliancy of the precious metal of which it 
is made, for that is dimmed or subdued that its imagery may be 
seen and the art alone claim appreciation.” At a meeting held upon 
the subject on Monday last, it was resolved that every practicable 
means should be adopted for raising the sum required to complete 
the purchase, and one gentleman present undertook to guarauteeany 
deficiency. From the spirit with which the matter is now being 
taken up, and from the great liberality of Messrs. Elkington, who 
have consented to part with this magnificent work of art at £500 
below the price that they have set upon it in the open market, no 
deficiency is expected. 

| We are gratified to perceive that the distress among the North 
Warwickshire ribbon weavers has somewhat abated, consequent upon 
the approach of the spring and summer seasons. Though many of 
them are now and must be, even through thesummer, without work 
of any kind, yet one worker or more will generally be found in each 
family. The cessation of the weekly relief has of necessity fol- 
lowed upon the exhaustion of the fund contributed for food and 
clothing ; but there yet remains a portion of a fund contributed 
specially for emigration purposes, and of this the committee 
seem determined to make the best use; and, inasmuch as the 
next winter will be the fourth year of the distress, and 
no hope can be entertained that the amount of employment 
for the operatives will have then increased, this would 
seem to be a wise determination. None but willing applicants, who 
come voluntarily, and who are suitable in age and physical powers, 
are assisted to emigrate. As this month and the next are the best 
for emigration, and as those whose destination is Canada will reach 
that colony before the summer has set in—a season there abundant 
in work and good wages—it must be evident that an effort to pro- 
vide an adequate fund for the purpose would be well-timed. The 
numerous letters from operatives sent out last year all concur in 
stating that the change has been a happy one, and are unanimous 
in expression of gratitude and hope. The Rev. H. J. Poole, a 
zealous pastor and friend, left Bedworth last Christmas for Queens- 
land; on his way to join some of his former parishioners ; and a Mr, 
Hodgson, from the distressed district, is already there, with skill and 
capital, and many others who are not distressed operatives are = 
paring to follow, so that the prospects of those industrious mem 

of the trade who contemplate emigration are by no means cheerless. 

Arnold Hewitt, one of the oldest locomotive engineers in the 
kingdom, sustained a shocking accident on Wednesday afternoon, at 
Stafford. He was standing leaning over a “stop” at the end of a 
siding, talking to Thomas Jones, an engineman of Crewe, when a 
train was shunted up against him, and the poor fellow became trans- 
fixed between the buffer of the advanced carriage and one of the up- 
right posts of the “stop.” He was terribly crushed, for the train re- 
bounded after it had come upon the stop. No hopes are entertained 
of his ultimate recovery. Hewitt is about fifty years of » had 
been twenty-three years a driver, and leaves a widow and seven 
children, besides two orphan nephews. He lived at Wolverhamp- 
ton, and for several years has been driving between Birmingham and 
Stafford, on the London and North-Western. The poor fellow is 
said to have been a general favourite on the line, and great sympathy 
is expressed on his own and his family’s account. 

The inquest upon the bodies of the two men, Pitt and Gettin 
whose deaths, as will be remembered, were caused some wee 
since by the rush of water from an adjacent brook down an old 
and before unobserved pit shaft in the Steerer'’s Meadow Colliery, 
near Wednesbury, was concluded on Wednesday last. By the 
evidence then adduced it was shown that, a subsidence of the 
covering of the shaft alluded to having taken place, the water 
from the stream leaped down the cavity and, bursting a dam which 
divided the fire, from the worked portion of the mine, made its way 
into the workings where the two deceased, a young man named 
Jones, whose body is still unrecovered, and his brother, a lad of 
14, were employed. Efforts were made to reach the entombed 
miners, and these resulted in the rescue of the lad alive 
and of the dead bodies of the two men. After this 
| had been effected, the spread of the fire from the old, and before 
| enclosed parts of the mine, rendered further search for the re- 
| maining body not only dangerous but impossible. All means of 
|ingress to the pit were accordingly closed, and an attempt made to 
| extinguish the flames raging below 7 the introduction through a 
| pipe of a large quantity of steam. Notwithstanding, the fire is 
| supposed still to be raging in # great part of the workings, and in 

order to reach the entombed body a new shaft is now being sunk 
some yards away from the site of the old one. It was also shown at 
the inquiry that complaints had frequently been made amongst the 
men respecting the unsafe condition of the pit, both as regarded the 
close proximity of fire and the probability that the brook course 
would one day subside and flood the mine. In consequence of an 
apprehension of this description the men had in a body on one 
occasion refused to work, and in another instance a boy had, in his 
| haste to reach the surface, actually climbed the drawing chain in 
order speedily to procure a man to draw up certain of the miners 
below who were fearful of an accident from one of the causes 
mentioned. Mr. Wynne, the Government Inspector, stated thatjin 
the year 1855 he had warned Tolly, the managing proprietor of the 
pit, not to carry his workings under the brook course, and the 
latter now asserted that he had not done so. It was, however, 
shown that, on the night following the accident, he had not shown 
an adequate amount of promptitude in attempting to rescue the men; 
| and the jury, in giving a verdict of “accidental death,” accompanied 
| it with a severe censure upon bin for his conduct in this respect. 











| NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot : Jron Shipbuilding: Mersey Docks and Harbour Board.— 
Strate or TRADE: Sheffield-NonTHexn Marrers: Trade of the 
Tyne: The North-Eastern Ports: Exhibition of the Electric Light : 
Ships and Shipbuilding—Bow.er Exrcosion near Dewsbury: The 
/nquest—Grimspy and CieetHorré Rawway—Scorrish Torics : 
Scottish Central Railway: Other Railway Items: The City of Cork 
Steamer: Trade of Port Glasgow: The Edinburgh Meeting of the 
Association for the Promotion of Social Science: Institution of 
Engineers in Scotland—Tue Lowmoor Inon Company anv Its 
WorkreorLe—T ne Corton Surry Question: Brightening Pros- 


pects. 
We commence with Liverpool. On Saturday last, Messrs. Miller 
launched a steel screw steamer, of between 600 and 700 tons burthen, 
and 170-horse power, for Messrs. Fawcett, Preston, and Co. When 
afloat, she only drew about 4ft. of water aft; she was christened the 
Phantom. An iron-built ship, named the Waterloo, was also launched 
on Saturday from the yard of Messrs. Jones, Quiggin, and Co., in 
Sefton-street. ‘The vessel is of exceedingly fine lines, and is sister 
ship to the ship Seaforth, built by the same firm some time ago. The 
Waterloo was built under special survey, and will class Al at Lloyd's, 
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for twelve years. She is 206ft. long between perpendiculars, is 35ft. 
in width of beam, and 23ft. 6in. deepin the hold. The Waterloo is to 
be fitted with steel masts and spars, which are much lighter than iron, 
with the same strength, and are consequently less likely to strain the 
vessel. She has been built for Messrs. OC. S. Lemon, and Co., of this 
town, and is intended for the East India trade. The Mersey Docks 
and Harbour Hoard, at its last sitting, agreed to increase the salary of 
Mr. William Macdonald, superintendent of the chain testing works, 
from £105 to £159 per annum. Mr. Forwood said any person who 
had gone over the water to examine the chain testing works could 
not fail to be struck with their efficiency and completeness. In fact 
there were not to be found works equal to them in Europe, and it was 
therefore of the utmost importance that the most eflicient means 
should be taken of sending the knowledge of this fact through- 
out the kingdom, that all persons interested might know the 
means which the board possessed of testing chain cable. They 
all knew how important it was that the ground tackling of 
vessels should be properly tested, and he was sure the means 
which they possessed could not be excelled, if equalled, in any dock- 
yard in Europe. The chairman noticed with regret a “ setthing ” of 
the Canada Dock wall, in consequence of the water having been 
run out for the removal of the stank. Mr. Lyster, the engineer, 
said the Canada Dock had been run dry since the 7th instant for the 

urpose of completing the passage between it and the low water 
asin. The work had been going on successfully night and day ever 
since, but on the previous night the foreman’s attention was 
suddenly directed to the extinguishing of the gas lamps along the 
eastern margin, and on his going over to examine the cause he 
found that the filling behind the wall had sunk very considerably 
below the coping—in some places had perfectly “caved in.” 
They sent up express to him, and that morning he had ex- 
amined the wall, and found that the wall itself had moved 
very considerably--that it had sunk 4in. or Sin. vertically, 
and that a large sewer which was constructed at the back of 
the wall to carry off the drainage of the northern portion of 
the town had “ caved in” completely. ‘I'he water was immediately 
let into the dock, so as to give as much weight in front of the wall 
as possible, and he was now making such arrangements to remedy 
the defect that he hoped there would be no great delay in making 
good the work again, though until they examined precisely the 
nature of the damage it would be impossible to say whether they 
could do it in the time during which they were allowed to keep the 
dock dry. ‘They intended, however, to work night and day, and 
to do their best to remedy it. Mr. Boult asked whether this arose 
from some defect in the foundation, as at Birkenhead, or whether it 
was merely a defect in the brickwork of the sewer. ‘Ihe engineer 
said the foundations all along the Canada Dock were, like those at 
Birkenhead, of the most treacherous kind—clay of a not very consis- 
teut nature—and Mr. Hartley took precautionary measures in the very 
bad parts, and had land-ties to keep the wall in a safe condition. There 
was no piling at all throughout the entire dock; it was simply built 
upon the clay, and hitherto it had stood very well; but letting the 
water out and taking the water from the front of the wall, the 
weight of the heavy clay with which it was backed had had a ten- 
dency to push the wall forward. A letter was read from Mr. Frederick 
Law, suggesting that to the bell beacon, about to be placed in the 
position now occupied by the north-west light ship, a small screw 
should be attached in such a manner that, revolving through the 
action of the tide upon it, the motion could be communicated to a 
bell constructed on the principle now in use at many of the railway 
stations; and also suggesting that a similar arrangement should be 
attached to the buoys in the various channels to facilitate their 
navigation in foggy weather. ‘The communication was referred to 
the marine committee. 

From Sheffield it is stated that most of the houses engaged in the 
heavy trades have satisfactory orders on hand. In heavy castings 
for machinery purposes there is a good demand; and the railway 
spring branch, although not brisk, is more active than it was a few 
months since, There is no falling off in the general demand for 
steel, and some firms are even doing a little more. There is a fair 
amount of business doing in the edge-tool trade, but it can scarcely 
be called brisk 


The North, as usual, invites attention. The exports from the Tyne 
last week comprised 42,003 tons of coal, 3,890 tons of coke, and 
16,600 cwt. of iron, There was an increase last week of 6,272 tons 
inthe shipments of coal, 2,456 tous in the shipments of coke, and 
7,819 cwt. in the shipments of iron. ‘he large dredgers belonging 
to the River Tyne Commissioners, haying been overhauled and re- 
paired, are now again at work in Shields harbour. The import trade 
of Newcastle last year showed the following results as regards iron, 
minerals, &c., as compared with 1861:—lron—1862, 2,470 tons ; 
1861, 1,263 tons. Iron ore—1862, 19,796 tons; in 1861, 10,466 tons. 
Lead and litharge—1862, 12,459 tons; 1861, 12,284 tons. Manganese 
—1862, 7,090 tons; 1861, 6,045 tons. Zinc—1862, 144 tons; 1861, 
141 tons. Copper and copper ore—1862, 878 tons; 1861, 825 tons. 
The manufactories of Sweden threw into the British market, cia 
Newcastle, 2,240 tons of iron, Germany gave only one ton, and from 
Russia‘and Norway other supplies were received; whilst the ore was 
brought from France, Holland, Belgium, Norway, Germany, Spain, 
and Italy—Belgium heading the list with 6,838 tons. Spain ex- 
ported 12,128 tons of lead and litharge, a quantity far in excess of 
what is placed to the credit of Italy, Sweden, and Holland. Hol- 
land supplied manganese largely ; and, under the head of minerals,’ 
there were exports froin eight countries, the greatest from Portugal 
and Spain, the former shipping 13,601 and the latter 9,502 tons. 
The returns of the foreign exportation of coal from the 
north-eastern ports last month show an aggregate decrease 
of about 3,000 tons as compared with the statistics of the corre- 
sponding period of 1862. Newcastle sent over soa last month 
102,970 tons of coal and 13,506 tons of coke against 112,144 tons of 
coal and 10,913 tons of coke in February, 1862. The electric light 
was exhibited one night last week, with brilliant success, from the 
steeple of St. Mary's Church, Gateshead. The lamp used was one 
patented by Serrin, of Paris, and is perfectly automatic in itsaction, 
only requiring the carbon points to be changed once in about three 
hours, the points being kept at the proper distance by a beautiful 
arrangement of clockwork, governed by an electro-magnet. ‘The 
lamp was worked by a series of fifty large galvanic cells, on Bun- 
sen’s principle, composed of zine cylinders and bars of carbon, eon- 
tained in porous and outer cells, charged with sulphuric 
and nitric acids. The Southerner, a screw steamer, built 

- at Stockton for the Confederates, has been launched f-om the 
building-yard of Messrs. M. Pearse and Co., of thai town, 
and is the largest iron steam vessel yet turned out on the 
Tees. The following are her dimensions :— Length over all, 24ft. 
Yin. ; breadth of beam, 38ft. 2in.; depth of hold, 22ft.; tonnage, old 
measurement, 1,953 and 37-$4ths. Tie engines of 300-horse power, 
constructed by Messrs. Fossick and Hack worth, are fitted with super- 
heating and fuel-heating apparatus, and all other recent improve- 
ments for economising coal. The Southerner is reported to be built 
for a Liverpool firm, and Messrs. Pearse have orders for 8,000 tons 
of iron shipping, nearly all for Liverpool houses. Messrs. C. and C. 
M. Palmer, of Jarrow, launched on Saturday a very large merchant 
vessel named the Georgia, one of three ships, contracted for by 
Messrs. Fernie Brothers and Co., of Liverpool. They are all of the 
same burthen, and are intended for the cotton trade between Liver- 
pool and New Orleans. ‘Ihe Georgia is the first ship of the three 
which has been completed ; the others are in a state of forwardness. 
It is the intention of Messrs. Palmer to launch the last during the 
visit of the British Association to Newcastle. The Georgia is of 
the burthen of 3,000 tons, She is capable of stowing 8,000 bales of 
cotton, and it is calculated that, when fully loaded, she will not 
draw more than 17/ft. of water, so as to suit the depth of water on 
the bar of the Mississippi. She is marked, however, up to as many 
as 24ft. on the stern. Her length is 325ft., beam 41ft., and she is 
fitted up to carry 70 saloon and 200 second-class passengers. She 
w a crew of 120 persons. She is roomy between decks, 

a lifting screw. 

constructed on the 





and the depth of hold is sof She will be fitted wi 
Her engines will be 300-horse power nominal, 





surface condensing principle, and fitted with feed heaters for the 
feed water and superheaters for the steam. Her engines when 
fully working will indicate about 1,200-horse power, and it is cal- 
culated they will propel the vessel at the rate of about 104 knots an 
hour. The boilers were designed and constructed under the 
superintendence of Mr. F. C. Marshall, manager of the engine 
department of the works. The vessel, together with her machinery, 
has been constructed under the inspection of Mr. John Jordan, 
surveyor for the Liverpool Underwriters’ Association, an institu- 
tion commenced with a view of classing such ships at a higher 
rate than heretofore, so as to fully recognise the qualities of 
iron vessels. The Georgia will be classed 22 years Al. It is 
believed that a vessel such as this will find little difficulty in run- 
ning the blockade, more especially if her efforts are seconded by a 
few Armstrong guns on board.—Messrs. Palmer Brothers, besides 
having seven vessels under contract, each 30ft. longer than the 
Georgia, recently launched the Surat, a 1,000-ton ship, which is 
about to proceed to Shanghae, having been built for Messrs. Shal- 
leross and Higham, of Liverpool. Another vessel, the Royal 
Alfred, was launched at the same time as the Surat. Her 
tonnage is 1,300, and she is a sister ship to the Royal Alice, 
which was sent off a few weeks ago by the firm. 

In Tue Enatneer of last weck particulars were given of a disas- 
trous boiler explosion at the works of Mr. J. Newsome, manufac- 
turer, Batley Carr, near Dewsbury. ‘I'he inquest took place yesterday 
week. Mr. Newsome stated that the boiler was of 4/-horses’ power, 
and was generally worked at the pressure of 30 lb. to the square 
inch. New flues were put in by Messrs. Bennett and Bratt, Batley 
Carr, in 1855, and again repaired in 1859. He was not aware that 
the water formed an incrustation inside the boiler. He could not 
say how often the boiler had been cleaved, but it should have been 
cleaned at least once a month. In reply to a question from the 
foreman, he said that he had not given anyone leave to remove the 
valves. ‘I'he coroner remarked that he never knew a more im- 
prudent act in his life than to allow a person, especially a stranger, 
to remove the valves before they had been inspected by the jury. 
Mr. Newsome explained that a man came and represented that he 
belonged to the Manchester Association, and asked permission to 
look round. He granted leave, but afterwards, seeing this person 
writing, and very officious and taking liberties, witness bade him 
go about his business. He did not know until this moment that 
the safety-valve had been removed. George Bennett, the engine 
driver, said he did not think it safe to work the boiler at a higher 
pressure than 301b. to the square inch, At the time the boiler 
exploded the steam had just begun to rise out of the safety-valve. 
He cleaned the boiler every six weeks, and he cleaned it out the 
night but one before the accident. Mr. Pearce, of Bowling, in- 
structed him to remove the valve, because he wanted to ascertain 
what the pressure had been. No one had cautioned him not to 
remove the valve. When recalled, witness said that the valve had 
been removed before the person from Manchester came. Sergeant 
English said he warned both Mr. Newsome and Bennett, the en- 
gineman, that no person was to touch or meddle with anything 
until after the inquest. He examined the safety-valve, and found 
the ball in the third “ notch ” from the end of the boiler, and a bar 
of iron in the fourth “ notch.” After an hour’s deliberation, the 
jury returned the following verdict :—“ That the iron of which the 
boiler flues are made is very brittle and unequal to the pressure 
which has been submitted to them, and that Mr. Newsome, Mr. 
Pearce, of Bowling, and George Bennett, the engine driver, are 
highly censurable, Mr. Newsome for allowing the repairs of the 
boiler to be commenced previous to an examination by the jury, and 
George Bennet and Mr. Pearce for removing the safety-valve.” 

The Grimsby and Cleethorpes branch railway is to be opened next 
month,—report says on Good Friday. Surely some more appropriate 
day might be selected. 

We turn to Scotland. It appears that the directors of the Scottish 
Central Railway Company have entered into a contract with Messrs, 
Neilson and Co., Hyde Park Foundry, Glasgow, for six powerful 
goods engines and tenders at a cost of £16,386. Three of these are to 
replace an equal number of small goods engines, which are now about 
15 years old and not equal to the increased loads. The cost of these, 
£8,193, will be debited to revenue account and will be liquidated in four 
years by eight half-yearly payments of £1,000 each. The three 
engines thus replaced will be sold, and the amount received credited 
to the same account. The cost of the other three, £8,193, is to be 
added to stock. The expense of substituting iron for timber in the 
renewal of bridges is also to be charged to revenue, the liquidation 
being spread over a term of years. 1t appears that in the half-year 
ending January, 31, 1863, the revenue of the Company was £93,291 
as compared with £92,813 in the corresponding six months ending 
January, 31, 1862. ‘The working expenses for the six months ending 
January, 31, 1863, were £39,864 against £37,733 in the half-year end- 
ing January, 31,1862. The ordinary stock will receive a dividend at 
the rate of 6 percent perannum. The company seems, onthe whole, to 
be very well managed, butit cannot quite keep clear of Parliamentary 
contests. Application has been made for a branch, twomiles inlength, 
commencing at a point south of Bannockburn station to connect the 
main line with the Plean coallield, which has been ascertained to 
contain coal of a very fine quality. Mr. Mansfield Grieve, engineer, 
has been directing attention to the construction of a line to connect 
Largs with the Wemyss Bay Railway. A meeting has been held to 
consider the subject, which was debated with some minuteness. A 
portion of the meeting seemed in favour of a line which should 
connect Largs with Glasgow and the south country by junction with 
the Glasgow and South-Western system at Dalry. ‘The general 
resolution, however, was that a railway should be obtained by some 
meansorother. Anothersmall Scottish railway, the Castle Douglas and 
Dunifries, is improving. The ordinary shares are now receiving 5 per 
cent., and the working expenses have been reduced to 38 per cent. The 
City of Cork, a full steamer recently acquired from Messrs. Denny of 
Dumbarton, by the Liverpool, New York, and Philadelphia Steamship 
Company, and designed to ply between Liverpool and New York, 
sailed from Liverpool on the tirst continental trip on Saturday. The 
City of Cork, like the other steamers of this line, is a large and 
handsome ship. She is of 1,545 tons register; her engines are of 300- 
horse power; and, from her fine lines and general appearance, sie 
promises to be both a fast and a pleasant vessel. ‘Ihe trade of Port 
Glasgow is stated to be brisker at present than it has been for many 
years past. This is priucipally owing to the great increase of ship- 
building, the various firms in the town having their yards com- 


pletely tilled, and two new ones having started, whose works are | 


now in course of erection ; indeed, there is great difliculty in finding 
house accommodation for the great increase of tradespeople, and 
Messrs. Blackwood and Gordon have already, to suit the convenience 
of their own workmen, commenced building in the east end of the 
town. The council of the National Association for the Promotion 
of Social Science, having resolved to hold their annual meeting in 
Edinburgh, in October, the preliminary arrangements have commenced. 
Ata meeting on the subject, Mr. Hastings, general secretary, stated 
that there were two public buildings in which the Association, in its 
various sections, might be accommodated—the University or the 
Parliament House. His preference was for the latter, having the 
convenience of a great hall for a place of reception ; and as the Lord- 
Lieutenant had in Dublin given the Association the use of the Four 
Courts, he had no doubt they would be equally successful in applying 
for the use of the Court House of Scotland. It was proposed that 
Lord Brougham, who was a native of Edinburgh, and brought up 
there, a member of the Faculty of Acivocates of Scotland Chancellor 
of the University of Edinburgh, and Presicent of the Philosophical 
Institution «f Edinburgh, should again be elected President, and that 
the Lord Provost of the city, the Lord Justice-General, Sir David 
Brewster, Principal and Vice-Chancellor of the University, and the 
members for the city, should be asked to become Vice Presidents, 
Lord Curriebill, Provost Lindsay, of Leith, Professor Christison, 
Professor Lyon Playfair, and other gentlemen, moved resolutions 
for the appointment of local committees to arrange the business for 
the meetings ; and Professor Archer and Professor Douglas Maclagan 
were appointed secretaries. At the last meeting of the Institution 





of Engineers in Scotland, donations were announced from Professor 
Piazzi Smith, A stronomer-Géneral for Scotland, of three volumes of 
reports of the American Commissioners of Patents and two volumes 
of professional papers of the corps of Royal Engineers. A special 
meeting of the Institution is to be held on Wednesday to discuss the 
paper issued by the Admiralty with reference to the advantages 
of wood over iron in ships of war. The papers read were on safety 
apparatus for steam boilers by Mr. James Fyfe ; and on testing iron 
by dead weight by Mr. J. Downie. 

We accidentally omitted last week to refer to an entertainment 
given by the Low Moor Iron Company to its vast body of workpeople 
in celebration of the marriage of the Prince of Wales. A procession 
of all the “ bands” was formed, and extended over a solid mile. It 
comprised 1,993 miners, 323 engineers, 77) forgeman, 420 farnace- 
men, and 94 agents, &., making a total of 3,600. The day closed 
of course with an old English dinner of roast beef and plum pudding. 
The whole imposing mass of human beings sat down together, 
absorbing a space of 39,766 square feet, the length of the various 
tables being 7,20/ft. The bill of fare comprised 5,000 lb. of beef, 
3,600 cakes of bread, 900 gallons of ale, 720 plum puddings, 80 
gallons of rum sauce, and 16 sacks of potatoes. 

Our anticipations last week as to the unfortunate feelings which 
have arisen among some of the cotton operatives have been only too 
unfortunately verified this week. The darkest cloud, however, has 
a silver lining, and it appears from the proceedings of the Cotton 
Supply Association that a universal desire is now being manifested 
abroad to cope with the dificulties of the case. Egypt, under the 
enlightened government of the present Viceroy, seems likely to 
become to a large extent a cotton-growing country, and to furnish 
an ample return for the capital and energies expended. The en- 
couragement and assistance which Ismail Pa<ha is affording to all 
engaged in the work of cotton cultivation, have induced the com- 
mittee to send at once all the seed which could pussibly be spared. 
Other applications for seed, with which the committee has agreed to 
comply, have been received from the West Indies, Brazil, La Plata, 
the West Coast of Africa, Bagdad, Java, and Queensland. From 
all parts of the Turkish dominions accounts are received of the 
revival or commencement of cotton cultivation. An application for 
New Orleans seed has been received from the Governor of Bagdad, 
who states that a small quantity already planted under his direction 
at Bussorah has succeeded well. Inquiries respecting gins have been 
received from different parts of Turkey in Europe. 
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G.asGcow, 25th March, 1868. 

A reaction from 51s. 3d. cash, the lowest point touched, to 52s., was made 
this week, but without any great spirit or real strength. Very few trans- 
actions took place. 

To-day the tone is quiet at 51s. 9d. cash sellers, 51s. 6d. buyers. 

Exports are improving—last week they were 16,394 tons against 12,158 
tons in thecorresponding week of last year. 
Suaw, THOMSON AND MOORE 





Txonworks at Dartinctoy.—It is understood that a Welsh firm 
has purchased land, and is about to erect four blast furnaces near 

arlington. 

Tue Pyevmatic Despatcu.—At present 110 mails pass through 
the pneumatic despatch tube, from the station to the district post 
office during the day, and not only letters but trucks of iron of the 
weight of five tons have passed, and adventurous visitors, now and 
then perform the journey. 

Tne Norra Somerset Coat Firerp.—After several hard struggles 
and many disappointments, the coal owners of North Somerset have 
at last the prospect of obtaining that railway accommodation which 
they so much require. A select committee of the House of 
Commons has decided that the preamble is proved of the Bristol 
aud North Somerset Railway Bill—a line which, when con- 
structed, will give direct communication between Bristol and 
the coalworks at Radstock, Camerton, Paulton, &c. At Paul- 
ton the event was hailed as the signal for a general holiday, and 
large numbers of iron-founders, coal miners, labourers, and others 
paraded through the village, and heartily cheered the vicar and other 
gentlemen of the parish who have been active in the promotion of 
the long looked for line. All classes seem to congratulate each 
other upon the success which has at length attended their efforts, 
and flatter themselves that a new era has dawned on the district of 


| North Somerset, the resources of which have long remained almost 


dormant.— Colliery Guardian. 

Ayxotner Great Russian Rartway Briwee.—(From our Corres- 
pondent.)— Details were forwarded last week in reference to the fine 
bridge, thrown over the Niemen at Kowno in connection with the 
Great Russian Railway. ‘The dimensions of that imposing structure 
are, however, exceeded by those of another bridge, over the 
Kliazma at Galitzkaia, which has an opening of15 64 sajenes, or 
1,095ft., between the abutments, and is formed of five spans. his 
great work could not be completed, as originally intended, in 1861, 
but it was brought to a conclusion last year. The ironwork of 
this ;bridge (like similar structures on this system) was erected 
at the same time as the piers were proceeding. A temporary wooden 
bridge was erected to facilitate the work, and also to enable the 
traffic to be provisionally commenced; but this bridge had to be 
pulled dows in the winter of 1861 to enable a passage to be given to 
the ice which, on its breaking up, would speedily have made short 
work of it. The whole work was of a very difficult and laborious 
nature. It occurs on the Moscow and Nijui-Novgorod line of the 
system which cannot fail to play an important ré/e in the industrial 
history of Russia. Messrs. Cail and Co., of Paris, have constructed 
some other important bridges at various points of the Moscow and 
Nijni-Novgorod line. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 6, 1863. 


Sir Henry Howzanp, Bart. M.D., D.C.L., F.R.S., Vice-President, 
in the chair. 


ON THE PHOTOGRAPHIC TRANSPARENCY OF BODIES, AND 
ON THE PHOTOGPAPHIC SPECTRA OF THE ELEMENTARY 
BODIES. 

By Wiuuram Auten Miter, M.D., Treasurer R.S. 


Arter a few preliminary remarks upon the triple nature of the 
force, calorific, luminous, and chemical, associated together in the 
radiation which emanates from luminous sources, the speaker stated 
his intention of limiting himself in great measure to some recent 
investigations upon the chemical rays.* . 

It is well known that bodies which are transparent to light are not 
equally so to radiant heat. Glass, for example, which to the eye is 
perfectly transparent and limpid, arrests a large portion of the rays 
of heat emitted by bodies which are not sufficiently hot to become 
luminous. Pure rock-salt, on the other hand, transmits rays of both 
light and heat from all sources freely. In like manner, in the case 
of rays which produce chemical action, corresponding effects have 
been observed; glass absorbing many of the chemical rays, whilst 
quartz transits such rays freely. ; ; ; 

The chemical rays emitted by luminons objects vary greatly both in 
quantity and in quality, some sources of light emitting rays of much 
higher refrangibility than others. Thus, the flame of ordinary coal- 
gas burned in admixture with air, so as to produce the blue light of 
asmokeless gas flame, gives out scarcely any rays capable of affect- 
ing an ordinary photographic plate ; whilst the same amount of gas, 
burned in the ordinary manner for illumination, emits a very decided 
though limited amount of rays capable of producing chemical action. 
The rays emanating from the intensely hot jet of the oxyhydrogen 
flame, are nearly without action upon a sensitive surface of collodion ; 
whilst if thrown upon a ball of lime, the light then emitted contains 
as large a proportion of chemical rays as the solar light, and of very 
nearly the same refrangibility. But the most remarkable source of 
the chemical rays is afforded by the light of the electric spark or 
of the voltaic arc, the chemical spectrum of which is three or four 
times as long as the chemical spectrum obtainable from the sun 
itself. 

1. Photographic Transparency of various Media.—Amongst the 
methods of testing the extent of chemical action of any given 
radiant source, the most convenient is that which is dependent 
upon the extent of photographic effect exerted upon a surface of 
collodion coated with iodide of silver, on which the spectrum is 
allowed to fall. ’ 

In no case does it appear that any non-luminous source can emit 
chemical rays of sufficient intensity to traverse ordinary refracting 
media; and amongst the rays given uft by variousluminous objects, it 
is found that the chemical effects upon the collodion plate are not 
perceptible in those portions upon which the first three-fourths of 
the visible spectrum has fallen, but they commence powerfully in 
the last fourth ; and in the case of theelectricspark are prolonged to an 
extent equal to between four and five times the length of the visible 
portion. a : 
A diagram, exhibiting the relative lengths of the visible solar 
spectrum and the photographic spectrum obtained from the electric 
spark between silver points, showed this fact in a striking manner. 

It was known to those who have studied the spectrun, that many 
colourless substances besides glass exert an absorptive action upon 
some of these chemical rays ; but the subject had not hitherto received 
that careful experimental examination which its importance seems 
to warrant. Exact knowledge upon these points became requisite 
in the course of an investigation upon the photographic spectra of 
the metals in which the speaker was engaged. 

In the prosecution of these inquiries it was a desideratum to pro- 
cure some substance which should possess a higher dispersive power 
than quartz, and which, whilst avoiding the double refraction of 
quartz, should yet allow the free passage of the chemical rays. The 
speaker was hence Jed to try a variety of substances, which, owing 
to their transparency to light, might reasonably be hoped to possess 
chemical transparency also. 

The inquiry soon extended itself beyond the limits originally 
proposed, and ultimately embraced a large number of bodies in the 
solid, liquid, and gaseous conditions. 

Before, however, proceeding to detail the resultsobtained,thespeaker 
alluded to the discovery of Professor Stokes, that many bodies exist 
which, when placed in the invisible extra-violet, or more refrangible 
portion of the spectrum, exhibit the remarkable power of absorbing 
the rays of this portion, and radiating them forth again in a visible 
form. Bodies which possess this power Mr. Stokes termed fluores- 
cent. Now the chemical rays are exactly those which occasion 
fluorescence most powerfully. The light thus rendered visible is, 
however, very feeble, compared with that of the ordinary lumin- 
ous portions; yet it may be rendered distinctly visible to those 
who are sufficiently near, by allowing this chemically active portion 
of the spectrum to fall upon a screen consisting of some fluorescent 
substance, such as one of the salts of uranium, or a solution of 
esculin, which latter was the material employed on the present 
occasion. 

Returning then to the course of his own experiments, the speaker 
stated that, although he had found in rock-salt, fluor-spar, water, 
and some few other substances, compounds which were almost as 
diactinic, or chemically transparent, as quartz, he had not succeeded 
in finding anything which could be advantageously substituted for 
quartz in the preparation of the prisms and lenses required in the 
investigations in which he was engaged. 

Among the most remarkable results upon the photographic trans- 
parency of bodies which had been observed by the speaker in his 
researches, were the following :— 

1. Colourless solids which are equally transparent to the visible 
rays, vary greatly in permeability to the chemical rays. 

2. Bodies which are photographically transparent in the solid 
form, preserve their transparency in the liquid and in the gaseous 
state. 

3. Colourless transparent solids which absorb the photographic 
rays, preserve their absorptive action with greater or less intensity 
both in the liquid and in the gaseous states. 

4. Pure water is photographically transparent, so that many com- 
pounds which cannot be obtained in the solid form sufficiently 
transparent for experiments, may be subjected to trial in solution in 
water. 

: The mode in which the experiments were conducted was the fol- 
owing :—- 

The source of light employed was the electric spark obtained 
between two metallic wires, generally of fine silver, connected with 
the terminals of the secondary wires of an induction coil, into the 
primary circuit of which was introduced a condenser, and into the 
secondary circuit a small Leyden jar. The light of the sparks was 
then allowed to fall upon a vertical slit, either before or after tra- 
versing a slice or stratum of the material of which the electric 
transparency was to be tested; the transmitted light was then passed 
through a quartz prism, placed at the angle of minimum deviation. 
Immediately behind this was a lens of rock crystal, and behind this, 
at a suitable distance, the spectrum was received upon the sensitive 
surface of collodion. Liquids were contained in a small glass cell 
with quartz faces, and gases and vapours in long tubes, closed at 
their extremities with thin plates of polished quartz. The follow- 
ing tables, exhibiting the relative diactinic power of various solids, 
liquids, and gases and vapours, were then commented on. 





* The expressions here employed are simply used as descriptive of the 
effects ordinarily produced by the different portions of the  eape 5 not 
a8 necessarily implying that the rays which produce the effects of heat, 
light, and chemical action respectively are essentially different, except in 
the number and nny the vibrations by which they are produced, 


bd refrangible rays being produced by the shortest and most frequent 





PHOTOGRAPHIC TRANSPARENCY OF 


Sots. | Liquips. Gases AND VAPOURS. 
Rock Crystal oo 74) Water .. «- o 74) Oxygen... .. w 7 
Ice .. «2 oc eo 74) Alcohol.. .. .. 63] Nitrogen .. .. 74 
Fluor-spar +. 7&| Chloroform .... 26|Hydrogen .. .. 74 
Topaz .. +. 65| Benzol «. + 21) Carbonic Acid .. 74 


Rock Salt + «+ 63) Wood Spirit .. 
Iceland Spar e- 63|Ether .. .. 
Sulphate of Magne- - | Acetic Acid .. 16|CoalGas .. .. 37 

sia... «. «- 62)| Oil of Turpentine 8/| Benzol Vapour .. 35 

Borax .. .. +. 62| Bisulphide of Carbon 6 | Hydrochloric Acid 55 
Diamond .. .. 62) | Hydrobromic Acid 23 
Bromide of Potas- Hydriodic Acid .. 15 

sium .. «. eo 48) | Sulphurous Acid.. 14 

Thin Glass .. .. 20) | Sulphuretted Hy- 
lodide of Potassium 18 | drogen .. +. lf 
Mica... « « 18 

Nitrate of Potash 16 

The effects indicated in these tables were rendered visible to the 
audience by illuminating the photographic negative of the electric 
sparks from silver points by the light of the electric lamp, and 
bringing the image to a distinct focus upon the screen by means of 
a condensing leps. 

Each photograph was obtained under circumstances varying only 
in the nature of the transparent medium through which the rays of 
the spark from the silver points were made to pass, before they were 
allowed to fall upon the collodion plate. When absorption occurs 
it is almost always exhibited upon the most refrangible rays; but, 
in the case of the coloured gases and vapours, chlorine, bromine, and 
iodine, the absorption differs from the general rule, and is by no 
means proportioned to the depth of colour. A column of chlorine, 
with its yellowish green colour, cuts off the rays of the less refran- 
gible extremity through fully two-thirds of the spectrum; the red 
vapour of bromine cuts off about one-sixth of the length of the 
spectrum, the absorbent action being limited to the Jess refrangible 
extremity, while the deep violet-coloured vapours of iodine allow 
the less refrangible rays to pass freely for the first fourth of the 
spectrum: then aconsiderable absorption occurs, and afterwards a 
feeble renewal of the photographic action is exhibited towards the 
more refrangible end. 

Diactinic bases, when united wfth diactinic acids, usually fur- 
nished diactinic salts ; butsuch a result was not uniformly observed ; 
the silicates were pone of them as transparent as silica itself in the 
form of rock crystal. Again, hydrogen is eminently diactinic, and 
iodine vapour, notwithstanding its deep violet colour, is also largely 
— but hydriodic acid gas is greatly inferior to either of 
them. 

The same substance, however, whatever may be its physical form, 
whether solid, liquid, or gaseous, preserves itscharacter ; nochemically 
opaque solid, though transparent to light, becoming transparent pho- 
tographically by liquefaction or volatilisation; and no transparent 
solid being rendered chemically opaque by change of form. Hence 
it is obvious that this opacity or transparency is intimately connected 
with the atomic or chemical character of the body, and not merely 
with its state of aggregation. Although the absorption of the 
chemical rays varies greatly in the different gases, which therefore 
in this action display an analogy to their effects upon radiant heat, 
yet those gases which absorb the rays of heat most powerfully are 
often highly transparent to the chemical rays, as is seen in the case 
of aqueous vapour, of carbonic acid, cyanogen, and olefiant gas, all 
of which are compound substances, not chemical elements. These 
observations were considered by the speaker as opposed to the view 
of Dr. Tyndall, that compounds, as compounds, act more energeti- 
cally than elementary bodies in absorbing the heat-rays, owing to 
the greater inertia of the particles of compounds. Any physical 
cause of this kind ought, however, to enable such bodies to act 
equally as absorbents of the luminous and chemical rays. 

In the case of reflection from polished surfaces, the metals were 
found to vary in the quality of the rays reflected; gold and lead, 
although not the most brilliant, reflecting the rays more uni- 
formly than the brilliant white surfaces of silver and speculum 
m 


:: 20| Olefiant Gas... 66 
ee 16 | Marsh Gas o «o- & 





etal. 

2. Photographic Spectra of the Elements.—But the most interesting 
results are those obtained by examining the spectra produced by 
varying the nature of the metallic electrodes employed as terminals 
to the secondary wires of the induction coil. Professor Wheat- 
stone showed twenty-eight years ago that the visible spectrum of 
each metal is perfectly characteristic when electro-magnetic sparks 
are transmitted between two surfaces of the metal; and the same 
thing is equally true of the invisible portion of the spectrum. 

Even the various gaseous media become so intensely heated by the 
passage of the electric spark, that they furnish photographic spectra, 
each of which is characteristic of the body which occasions it; and 
when the electric discharge of the secondary coil becomes intensified 
by use of the Leyden jar, the sparks not only produce the spectra 
due to the metals, but to the gaseous medium in which the electrodes 
are immersed ; so that a mixed spectrum is the result. ‘The spectra 
produced by the metals are characterised by bands, of which the 
extremities only are visible; while the gaseous spectra yield con- 
tinuous lines, which traverse the whole width of the spectrum. 
When a compound gas is made the medium of the electric discharge 
the spectra produced are those of the elementary components of the 
gas. It seems as though at these intense temperatures chemical com- 
binations were impossible; and oxygen and hydrogen, chlorine 
and the metals probably might all coexist in a separate form though 
mechanically intermingled. 

The spectrum produced by the ignition of a solid or a liquid 
always yields a continuous band of light, containing rays of all 
degrees of refrangibility ; but the same body, when converted into 
vapour, usually produces a spectrum consisting of a series of bright 
bands of particular colours, separated from each other by intervals 
more or less completely dark, gaseous bodies emitting rays of certain 
definite refrangibility only. 

From the striped character of the photographic spectra, it is 
obvious that the vibrations are emitted from the different metals in 
the form of vapour, and not merely in that of detached particles 
projected from the electrodes by disruptive discharge. 

This observation may give some idea of the intensely high tem- 
perature attained by the spark, since it is uniformly observed that 
the higher the temperature the more refrangible are the vibrations. 
Weare, indeed, furnished in this case with a rude, but still, under the 
circumstances, with a valuable pyrometric means of estimating these 
exalted temperatures. 

To give an illustration of the mode of applying the observation : 
The hottest wind-furnace of ordinary construction yields a tempera- 
ture probably not much exceeding 4,500 deg. Fah. By calculations 
founded upon the amount of heat ascertained by Andrews and others 
to be emitted during the combustion of a given weight of hydrogen, 
and the experiments of Regnault upon the specific heat of oxygen, 
hydrogen, and steam, it has been shown by Bunsen that the,tem- 
perature of the oxyhydrogen flame cannot exceed 14,580 deg. Fah. 
‘The speaker stated that he had obtained spectra by introducing lime 
and sulphate of magnesia into the oxyhydrogen jet; these incom- 
bustible materials therefore could not be heated by the burning gases 
to a higher point than 14,600 deg. Fah., but the spectra so obtained 
coincide in their photographic lengths with that of the solar spec- 
trum. Hence the temperature of the sun may be approximativel 
estimated to be not higher than that of the oxyhydrogen flame. It 
certainly appears to be far below that of the electric spark. Mag- 
nesium in the electric spark give a remarkably strong band just 
beyond the limits of the solar spectrum. Now esium is as 
clearly proved to exist in the solar atmosphere as any element, if 
we be admitted to have any such proof at all. But inasmuch as 
the special band which characterises magnesium at a high tempera- 
ture in the electric spark is wanted in the solar spectrum, it is diffi- 
cult to avoid the conclusion that the temperature of the solar atmo- 
sphere is below that generated by the electric spark. 

The speaker then adverted to Kirchhoff’s well-known theory of 
the origin of Fraunhofer’s dark lines in the solar , based on 


the observation thet when any substance is heated or rendered lumi- 
nous, rays of a definite refrangibility are given out by it; while the 
same substance, vapour or gas has the power of absorbing rays of 





this identical refrangibility. Now Kirchhoff supposes that in the 
luminousatmosphere of the sun the vapours of various metals are pre- 
sent, each of which would give its characteristic system of bright lines; 
but behind this incandescent atmosphere containing metallic vapour 
is the still more intensely heated solid or liquid nucleus of the sun, 
which emits a brilliant continuous spectrum, containing rays of all 
degrees of refrangibility. When the light of this intensely heated 
nucleus is transmitted through the incandescent photosphere of the 
sun, the bright lines which would be produced by the photosphere 
are reversed, and Frauvhofer’s black lines:are therefore the reversed 
bright lines of which the spectrum due to the gaseous atmosphere of 
the sun would consist if the intensely heated nucleus were no longer 
there. 

From his observations Kirchhoff concluded, by a comparison of 
the bright lines in the spectra of various metals with the dark lines 
of the solar spectrum, that potassium, sodium, magnesium, calcium, 
iron, nickel, chromium, manganese, and possibly cobalt, were pre- 
seut in the sun’s atmosphere ; and Angstrém, continuing the exami- 
nation into the blue and violet extremity, believes that he has shown 
the existence of hydrogen, aluminum, and possibly of strontium and 
barium. Diagrams were exibited, showing some of the solar lines 
according to the obervations of Kirchhoff and Angstrém, from 
which it appears that 


B corresponds to potassium. 

Cc ” rydrogen, 

D " sodium. 

1D} ow iron. 

b ” iron and magnesium. 

¥ ” strontium (?) and iron and hydrogen. 
G 9 iron, 

i * calcium. 


These observations on the solar spectrum give great interest to 
similar observations upon the stars, the light of which, however, 
is so feeble as to render the investigation of their spectra a task 
of no ordinary delicacy, Fraunhofer examined four or five of the 
brightest stars, and considered that the light of Sirius and Castor 
had lines differing decidedly from that of the sun, Capella and 
e Oriouis resembled the solar light more closely. Donati has since 
examined several of the brighter stars, and given a drawing of some 
of their lines. The speaker had recently, conjointly with his friend, 
Mr. Huggins, been pursuing the same investigation with the ex- 
cellent 8-in. equatorial refractor of the latter, and they had obtained 
some interesting results, having measured the principal lines in 
Sirius, Betelgeus, and Aldebuaran, a diagram of which was exhibited 
showing amore detailed spectrum of cach of these stars than had 
been given by any previous observer- LHe also projected on the 
screen a microscopic photogragh of the spectrum of Sirius that 
his friend and he had succeeded in obtaining. The light of this 
star, from the measurements of Sir J. Herschel and Mr. Bond, is 
little more than the one-sixth-thousandth-milliouth part of that of 
the sun; and although probably not less in size than sixty of our 
suns; is estimated at the inconceivable distance of more than one 
hundred and thirty millions of millions of miles. And yet it is in- 
fluencing, in a measure, the chemical changes which are perpetually 
occurring upon the earth’s surface, and by suitable means the 
changes may be recorded, estimated, and measured—the force 
which was registered by the photograph having emanated from 
Sirius twenty-one years before! 

Capella, which Admiral Smyth estimates at more than three times 
the distance of Sirius, also gave a photograph, when its spectrum 
was thrown upon a collodion plate, the effect being produced by rays, 
which left the star probably when the oldest person in the room was 
yet a boy. 








Deatu or Mr. Tuomas Powrtu.—Mr. Thomas Powell, the well- 
known colliery proprietor of South Wales, died suddenly on the 
24th ult., at his residence, the Gaer, Newport, Monmouthshire, in his 
83rd year. He was the owner of sixteen collieries, and had about 
6,000 people in his employ. He was probably the largest coal 
exporter in the world, and an idea of the immense resources of his 
works may be formed from the fact that he shipped last year not 
less than 700,000 tons. He had been connected with the South 
Wales coal trade for half a century, and his career affords another 
instance of what may be effected by talent and industry. 

Nava Enoieers.—T'he following appointments have been made 
since our last:—Harry Williams, chief engineer, to the Archer; 
George Lyuch, engineer, to the Archer; Thomas Baldwin, first- 
class assistaut-engineer, to the Fisgard, as supernumerary; Henry 
White (a) and John Dingwall, assistant-engineers, to the Archer; 
Edward J. B. Bird, chief engineer, to the Cumberland, for the 
Cadmus, when the latter is paid off; J. Grant, acting assistant- 
engineer, to the Asia, as supernumerary ; Rt. 8. Willcocks, assistant- 
engineer, to the Pandora; J. L. Davies, of the Sphinx, promoted to 
be engineer; W. P. Guyer, in the Narcissus, promoted to acting 
engineer. 

Screntiric BALLoon Ascent.—The first of the second series of 
four high ascents in Mr. Glaisher’s balloon, for which the British 
Association voted £200 at their Cambridge meeting, took place on 
Tuesday. The ascent had been fixed for Thursday last, but had 
been postponed in consequence of the prevalence of the north-west 
wind, which would in a few hours have carried the aeronauts across 
the Channel. On Tuesday Mr. Coxwell, who has been waiting at 
Sydenham for a change of weather, found that the wind had changed 
to the south-east. He accordingly determined to prepare for the 
ascent, and at eleven o’clock began to fillthe balloon, A telegram was 
sent to Mr, Glaisher, and that gentleman, with Dr. Lee, the president 
of the Astronomical Society, and Colonel Sykes, the chairman of the 
Balloon Committee of the British Association, repaired to the spot. 
At four o'clock Mr. Glaisher and Mr, Coxwell took their places in 
the car. The balloon, which contains when full 90,000 eubic feet 
of gas, was inflated with between 60,000 and 70,000 cubic feet, and 
the instruments to be used by Mr. Glaisher were arranged on a bench 
before him, from which they bristled up in such a close array as 
nearly to hide him from sight. With two exceptions they were con- 
structed for these expeditions by Messrs. Negretti and Zambra, the 
instrument makers to Greenwich Observatory. ‘The list of them will 
show how carefully the observations have been planned, and how 
much more complete the second series of ascents will be in this 
particular than the first.—1. Ozone box, with 12 tests, for deter- 
mining the quantity of ozone at different heights; 2. Spectrum 
apparatus, for observing Frauenhofer’s lines ‘in the solar spectrum 
(the identical instrament used by Piazzi Smyth,jat Teneriffe); 
8. Solar radiation thermometer; 4. Minimum ditto; 5. Dry and wet 
bulb ditto; 6. Ditto, under influence of artificial current; 7. 
Regnault’s hygrometer ; 8. Daniel's ditto; 9. Aneroid ; 10, Adie’s 
mercurial barometer; 11. Compass. A few minutes after four 
o'clock Dr. Lee handed Mr. Glaisher the mercurial barometer, 
and, after waiting a little for a favourable moment, at 4.17 
the balloon sailed easily off right in the eye of the declining sun. 
The wind was fresh and sharp from the east. The balloon 
passed close to the north water tower of the palace, and for 
a few minutes obeyed the direction impressed upon it at 
starting. The course was then slowly upward, with very 
littie horizontal motion. A stiller ascent, and, therefore a 
finer one for the purpose, could hardly be imagined. At the 
height of about two miles the balloon stood over Clapham. At 
this elevation, however, it encountered a south-west current, which 
changed its course, and wafted it over the south-eastern part of 
London to Deptford and the Isle of Dogs, where it rose to an 
elevation of four miles and a hali. The thermometer then stood at 
zero, a higher temperature than was expected at this season; Mr. 
Glaisher and Mr. Coxwell, counting their pulses, found them to 
make respectively 97 and 98 beats a minute The aeronauts 
descended at half-past six on a field belonging to Mr. G. Brown, 
Gaysham-hall, Barking Side, Essex, pleased with the success of 
their excursion Mr. Glaisher expressed the highest satisfaction 
with the manner in which the balloon was managed Mr. 
Coxwell, so as to enable him to make his observations with care 
and safety. 
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OF CIVIL ENGINEERS. 


December 9, 1862. 
Cuar.es Hurron Grecory, Esq., Vice-President, in the chair. 


INSTITUTION 


Tux discussion upon Mr. Makinson’s paper, “ On Some of the In- 
ternal Disturbing Forces of Locomotive Engines,” occupied the 
whole of the evening. 

It was argued, that the lateral motion of railway trains was not 
attributable so much to imperfections in the locomotive engine as 
to defects in the permanent way, which it was difficult to keep 
in perfect order from the variations in the temperature, the 
changes in the weather, aud other causes. The tendency of the 
reciprocating inasses to produce oscillatory motion must be rela- 
tively less than formerly, owing to the greater weight of the 
present engines. It was doubted whether the re-introduction of 
the single cylinder engine would result in any advantage, as the 
difficulty of starting a train with such an engine would, under cer- 
tain circumstances, be insurmountable; and the effect of having 
ouly a single central cylinder would be to raise the centre of 
gravity of the engine, thus creating a serious objection, ‘The late 
Mr. George Stephenson had endeavoured to equalise the motion, 
by the adoption of a three-cylinder engine, which had been in 
use for many years on the North-Lastern Railway. In that case 
there was a large cylinder in the centre, and two smaller ones at 
the sides; but the cost and the complication of the parts of that 
engine prevented its general adoption, It was, moreover, doubtful 
whether, even at the highest velocities, there was any apparent 
difference in the steadiness of that engine, as compared with others 
iv which the revolving and the reciprocating masses were weil 
balanced. Iowever perfectly an engine might be balanced when 
it left the manufactory, after it had been running for some time 
from numerous causes the springs required re-adjustment. 

As regarded the disturbing forees which were said to arise 
from .the pressure of the steam in the engine, it was contended 
that the unbalanced pressure upon a bearing at any time was only 
that due to the foree driving the engine by that particular bearing. 
If it were possible to suppose a case of a locomotive with only one 
wheel, such an arrangement would no doubt tend to produce sinuous 
motion, with a foree proportioved to the distance of that wheel from 
the centre of gravity of the engine. But with two wheels keyed 
fast upon the same shaft, of such strength as not to yield 
appreciably under torsion, there could be no difference of pres- 
sure (of this kind) between the two sides of the engine: and 
that was true wholly irrespective of the number of cylinders, or of 
the places where they were put. An engine capable of producing 
one ton of tractive force must distribute it over the two beatings, and 
there would, therefore, be half a ton on each bearing. Even if the 
engine were driven by one cylinder, it was manifest it could not put 
# pressure upon one side of that engine which was not equalled 
by that on the other side at the same moment; and that there 
could not possibly arise any sinuous motion from the driving 
pressures. Referring to the disturbances caused by momentum 
of the parts, it was observed that, though the foree of the parts in 
motion increased as the speed became higher, the times through 
which they acted decreased; for it could be shown that the dis- 
tance through which these forees were capable of moving an engine 
must be the same for all velocities, 

As to the distance which the forces spoken of ought to move an 
engine, it was demonstrated that, with a locomotive the crank 
shaft of which was making 800 revolutions a minute, with a 
length of crank pin of Ift., producing a velocity of sixty-three 
miles an hour, and the moving parts belonging to each cylinder of 
which engine weighed 500 Ib., the total weight of the machine being 
from 27 tons to 28 tons, there would be an amount of motion equal to 
only jitths of an inch, And, it must be remembered, that while 
this would be the extent of each motion, the number of such 
motions, as they occurred at each revolution of the crank shaft, 
could not increase for a given distance travelled over, although from 
the greater number of revolutions per minute of a high velocity 
over a low velocity, there would be a greater number of revolutions 
In a given time, 

Supposing, however, that the disturbances were as great as had 
been represented, then a better remedy than the single-cylinder 
engine would be either the plan introduced by Mr. Bodmer in 
1834, and modified by him in 1841, of having two pistons in one 
cylinder, both the piston-rods issuing at the same end, one being 
made hollow to admit of the passage of the other; or the duplex 
engine brought forward at the late International Exhibition by 
Mr. Haswell, the engineer for the Austrian States Railway Com- 
pany, who proposed to employ four cylinders—two for giving a 
forward, and the others an aft motion, It was stated that, in the 
year 1836, the late Mr. W. Weallens had designed an engine with 
our cylinders, similar in every respect to that last referred to. 

It was suggested that the paper would have been more complete 
if, as well as pointing out the forces tending to produce lateral 
motion or oscillation, the measure of the effects of those ten- 
dencies had been calculated. Taking the forces exactly as 
given by the author, it was remarked that the total lateral 
translation, to the right or to the left, in the mass of an engine, 
by those forces, would be in one case ‘th of aw inch, and in 
another 4th of an inch; that, at a velocity of 35 miles an hour, 
each of those forces would act during about jth of a revolu- 
tion; and that as there were two revolutions in one second, 
the diagrams represented forces acting during the $th 
part of a second, The result of this theoretical investiga- 
tion had been to show, in a visible form, a series of tendencies 
which certainly existed ; and knowing where they existed, however 
slight, preeautions could be taken to diminish their effect. It was 
evidently most important to allow suflicient play between the flanges 
of the engine and the rails, that they should nov fit too closely. It 
was considered that the estimated amount of the oscillation was so 
slight that any great deviation from the established form of engine 
could not be recommended ; certainly not the substitution of a single- 
cylinder engine, with all its mechanical inconveniences, for the pre- 
sent double-cy linder locomotive. 

With regard to the effect produced by the unbalanced recipro- 
cating parts of an engine, it was thought that the }th of an inch 
could not be accepted as the real measure of the sinuous motion of 
most engines. In practico it had been noticed that, even with a 
good road, the lateral oscillation amounted to two inches, and if the 
road was in bad order then it would be much more. 
not express the evil in its true form; as it was (o1 might be at 
any instant that the flange was in contact with the ra.]) a question 
of the amount of force exerted against the rail, tending to bend 
the rail, or to break the chair. As to the balancing of the recipro- 
cating masses, direct trials were required to show the alterations 
necessary to be made in the positions and weights of the parts, before 
the best result could be arrived at. There were many objections to 
a single-cylinder engine, besides the difliculty of starting the train, 
Among these the irregularity in the tractive power, in place of a 
somewhat distributed force, was alluded to, as being likely 
to cause a jolting action, which might give rise to acci- 
dents, from the fracture of the couplings; and it was shown 
that, when using full steam throughout the stroke, the maximum 
and minimum rotary power of the double-cylinder engine varied 

















brought the flanges into violent contact with the rails, and the 
elasticity of the rails caused the engine to rebound, or rather glance 
off, against the opposite rails. When the rebound happened to be 
simultaneous with a disturbing force acting in the same direction, 
the maximum oscillation was caused; but the rebound was in some 
degree neutralised, when the disturbing force acted simultaneously 
in the opposite direction. In support of this view it was adduced, 
that the oscillations of an engine were not coincident with its pulsa- 
tions, as they would be in the theoretical case of an engine without 
flanges; but that they were very irregular, sometimes extending 
over a period of eight or ten pulsations. 

In the deductions as to the extent to which the oscillation of 
the engine was occasioned by the varying operations of the steam 
in the cylinders, the whole weight of the engine had been taken 
into account; whereas it was contended that only that part of 
the mass which was upon the springs ought to be considered. The 


motion communicated to this portion of the bulk of the engine 


would be in excess of the estimated results; but even then the 


: amount of oscillation which was kuown to exist would not be arrived 





at. With a perfect road, and ap engine accurately adjusted, it was 
not possible to put that engine exactly straight upon the rails. Nor 
could any slight defects, such as the wheels being out of truth the 
oue hundredth part of an inch, be detected. Neither were there 
any means of investigating the extent to which these defects pre- 
vailed, because they might be acting either together or in opposi- 
tion to each other, and thus might aid or retard the oscillation, or 
the tendancy to oscillation, which the backward and forward pres- 
sure of the steam in the cylinders must occasion to the boiler and 
other parts connected with it. 

In reply upon the discussion it was remarked that if all oscil- 
lation was to be referred to defects in the permanent way, it might 
be asked why travelling ona railway worked on the atmospheric 
principle was so decidedly superior in ease and steadiness of 
motion to travelling on a line worked by locomotives. It was 
believed it had been established in the paper, that even if the 
permanent way were mathematically perfect locomotive engines 
of the ordinary construction would create lateral and oscillatory 
movements of a grave character at bigh speeds, and results 
similar to those produced by numerous small depressions in the 
level of the rails. It had been maintained that any oscillation in 
the engine, produced by the internal disturbing forces, would be 
the same at all velocities. This involved two erroneous assump- 
tions. Jt had been taken for granted that the time allowed for the 
oscillation varied inversely with the velocity of the engine, and that 
the disturbing force varied directly as the velocity. Now it had been 
shown in the diagrams that at twenty-six miles per hour there was 
a tendency in the engine to make two oscillations in each revo- 
lution of the driving wheel, whilst at 52 miles an hour there was a 
tendency to one oscillation only, in each revolution; so that the 
time allowed for an oscillation was the same, whether the train was 
moving at 26 or at 52 miies per hour. The pressures tending to 
produce oscillation were opposed by the friction of the wheel on 
the rail. The difference of these two pressures was the moving 
force producing transverse motion; and whether this friction was 
assumed to be the one-fourth or only the one-tenth of the insistent 
load on the wheel, the moving force increased more rapidly than 
the velocity. Applying the same dynamical Jaw which had been 
employed by several speakers, for calculating the measure of the 
effect of the tendencies to lateral movement of the front end of an 
engine while running, it was shown that, even so well-proportioned 
an engine as the “ Great Britain,” at 52 miles per hour, with a 
greasy state of the rails, would twice in every revolution of the 
driving wheel move laterally } of an inch, and would strike the rail 
with the wheel flanges. A blow once originated between the 
flange and the rail would, from their elasticity, entail a series of 
blows at regular intervals of time; and should any of the series 
coincide in time and direction with the constantly recurring im- 
pulses to transverse movement originated by the engine, a heavier 
blow between the flange and the rail would follow; and this would 
be repeated, so that it was conceivable that the pressures shown on 
the diagrams, occurring simultaneously with the rebound of the 
wheel from the rail might ultimately induce a lateral pressure great 
enough even to drive the flange of the leading wheel up the rail, 
and s0 to cause the engine to leave the rails. 








March, 31, 1863. 
Joun Fowter, Esq., Vice-President, in the chair. 

Tue paper read was on “ Structures in the Sea, without Coffer 
Dams; with a description of the Wo-ks of the new Albert Harbours 
at Greenock,” by Mr. D. Miller. 

It was stated that the immediate object of this paper was to 
treat of the various methods of constructing the foundations of 
quays, Walls, piers, or breakwaters, for the formation of docks and 
harbours in deep water; and to describe works of this kind which 
had been carried out on principles different to those usually prac- 
tised, and to point out the further application of those principles to 
other structures of a similar nature. 

The plans which had chiefly prevailed were, founding on piling 
sarried up to about the level of low water, constructing within 
caissons or coffer dams, or building under water by means of 
diving apparatus. Instances of the failure of the first of these 
methods, which was believed to be inapplicable where there were 
marine worms, were given. ‘The second was most effectual, but 
was generally expensive, and often attended with danger. The 
last was also costly, besides being subject to delay in the progress of 
the works. In bridge building of late years, the plan of forming 
enclosures of close piling of the shape of the pier, and filling in with 
hydraulic concrete, had been pursued by French engineers; and the 
substitution of iron for perishable timber piling, in the construction 
on this plan of the piers of the Chelsea and Westminster Bridges, by 
Mr. Page (M. Inst. C.E.), was considered to bea successful departure 
from stereotyped rules. 

Although the value of béton or hydraulic concrete was now 
appreciated in this country as a substitute for masonry, and had 





| been employed in some important works, yet its use was chiefly 


But this did | 


in each quarter of a revolution of the cranks nearly in the propor- | 
tion of 14 to 10, while in the single-cylinder engine the variation | 


Was as much as 20 to 0, 
rotative power would be obtained by using two cylinders, and 


It was suggested that the most uniform | 


cutting off the steam a little before and a little after the half stroke. | 


Further, it would be a great improvement if locomotive engine 
builders, in common with marine engineers, would use steam 
jackets, both to the ey linders and their covers. 

It was believed that the discrepancy between tho amount of the 
lateral motion produced by the disturbing forces, as calculated and 
as found in practice, arose from the circumstance that the theory 
was basedupon the supposition that the wheels were without flanges. 
When the direction of the course of an engine at a high velocity was 
suddenly altered by any disturbing force, the undulation of the engine 


confined to forming a homogeneous and monolithic bearing stratum 
for foundations, and not, properly speaking, as a constructive mate- 
rial. The modes in which concrete had been applied for construc- 
tive purposes were, building it dry in mass, and allowing it to set 
before being placed in the work, as had been adopted in the con- 
truction of the walls of the Victoria and of the London Docks; 
preparing it first in blocks, and allowing it to harden before being 
used, as employed at the Dover Breakwater, and for the new sea 
forts at Portsmouth and Plymouth; and depositing it in a liquid 
state, and allowing it to set under water, as practised at the Govern- 
ment Graving Docks at Toulon. ‘The facilities for making beton 
which had the invaluable property of setting under water, and of 
thus forming an artificial rock or stone, were very great; as itmight 
be made either from the naturally hydraulic lines, the artificially 
hydraulic lines or cement, or from the rich or non-hydraulic lines, 
rendered hydraulic by the admixture of other substances, such as 
Puzzolana, minion, or iron mine-dust. Various examples were ad- 
duced of the application of concrete on a large scale, prepared from 
these different materials, especially at the Mole of Algiers, at the break- 
water at Marseilles, and at other French ports, as well as in the 
Pont d’Alma over the Seine, in which case both the arches and the 
piers were formed of rubble concrete. 

As engineers-in-chief for the new harbour works for the port of 
Greenock, the author and his partner, Mr. Bell, had an opportunity 


of introducing a system of constructing sea walls and quays in deep | 


water, Withoutthe aidof cofferdams, diving apparatus, or other means, 
equally expensive. These works woresitented on the west side of the 
town, and bad been projected almost entirely beyond the high-water 
line into the sea. ‘Ihe outer pier would ultimately be upwards of 
3,000ft. in length and 6uft. wide at the top, with quays on both 
sides. Within this there would be space for two harbours, each 1,000ft 
in length, 15ft. deep at low water, and 25ft, at high water, with en- 
trances 100ft. wide, and ample room for the construction of graving 
docks, for the storing of timber, and for the erection of sheds. At pre- 


sent it was only proposed to erect about one-half of the sea-pier, and 
to form one harbour or tidal dock. In the design of these works it was 
suggested that the wails under low water should consist of a combina- 
tion of cast-iron guide pilesin the front, with a continuous stone facing, 
slid down over and enclosing the:e piles, timber bearing piles being 


| used in the body of the walls where required, und concrete 





backing being deposited in a soft state; aud that the upper part 
of the walls should be built of masonry in the usual manner. 
The first operation, when the water was not sufficiently deep, was 
to dredge two parallel trenches to the required depth, 17ft. 
below low water, for the foundations. A staging of timber piles 
was afterwards erected in the line of the pier over its whole 
breadth, for carrying the tramways, travelling cranes, and piling 
engines. The cast iron guide piles were then driven from the 
staging, with great precision, 7ft. apart in the line of the face of 
each quay wall. These piles were driven until their heads were 
near to the low water line, by pile engines furnished with long 
arms projecting downwards, strongly stayed by diagonals, and 
forming a trough into which the pile was placed, and from which it 
was shot like an arrow froma cross-bow. ‘he piles were connected 
at the top transversely by wrought iron tie-rods stretching 
through the pier. When the piling was driven, a bed 
of hydraulic concrete 3ft. thick, and 20ft. wide, was deposited 
in the trenches to-form a base for the wall, and to give a large bear- 
ing surface. Into the grooves formed by the flanges of the iron 
piles, large granite slabs, from the Ross of Mull, from 18in. to 2ft. 
thick, were slipped, the bottom one resting on the concrete 
base, and on a projecting web cast on the piles. This con- 
stituted the face of the wall, and in each compartment be- 
tween the'piles, 16ft. in height and 7ft. in width, there were only 
three stones. Behind this facing hydraulic concrete was lowered 
under low water in large boxes having movable bottoms, and was 
discharged in mass to form the body of the wall. ‘’o confine this 
at the back, before it had set, loose rubble stones were deposited. 
The hearting of the pier consisted of hard till, stones, and granite, 
up to the level of low water. When the whole of this mass was 
consolidated, the heads of the fron piles and the granite facing blocks 
were capped by a granite blocking or string course, and the upper 
portion of the walls was built in freestone, ashlar, and rubble. The 
remainder of the hearting between the walls was then filled in, 
and the whole finished with a granite coping and causeway. The 
walls were 33ft. in height from the foundations, 114ft. thick at 
the concrete base, diminished to ft. at the top. In the part of the 
work already executed, the outer flange of the iron piles was 
exposed to the action of the salt water. In future it was intended 
to reverse this plan, and to make grooves in the stone facing, so that 
it should overlap the iron piles, filling in the grooves from the top 
with cement. When the whole extent of the seaward pier was 
completed, the interior operations for the harbour would be pro- 
ceeded with; this pier serving as the principal coffer dam, and a 
short dam, about 100ft. in length closing the entrance. It was 
stated that this mode of constructing walls in deep water without 
coffer dams had been most successful, aud that a sea-pier of great 
solidity and durability had been formed in deep water at a com- 
paratively moderate cost. The works of the Albert Harbour were 
being executed under the superintendence of Mr. John Thompson, 
as resident engineer, by Messrs. W. and J. York, contractors, 

The application of this system to the construction of break- 
waters and harbours of refuge was then noticed, reference being 
first made to the principal modes of construction hitherto adupted, 
and to the peculiar phenomena by which such structures were 
affected. The usual method of forming breakwaters was by the 
“ pierre perdue,” or long-slope system, as carried out at Plymouth, 
Cherbourg, and Holyhead. Where stone was not abundant, a 
vertical wall was built from the bottom by means of diving ap- 
paratus, of which the breakwater at Dover, now in course of con- 
struction, was the most prominent example. Besides these systems, 
which might be taken as the extremes, an intermediate form of 
section, combining both, that was to say, a rubble mound to a 
certain depth under low water, and a vertical wall above, had been 
carried out at Alderney. From an examination of the general 
principles which affected breakwaters, and the modes of construc- 
tion usually adopted, the conclusion arrived at was, that the 
vertical system was that which best resisted, or rather averted, the 
destructive action of the sea, and required the smallest amount 
of material. Both the long-slope and the vertical systems, as at 
present carried out, were expensive, from the quantity of material 
used in the one case, and the costliness of the material and the mode 
of construction in the other. ‘The former might be characterised as 
involving the maximum in quantity, and the minimum in cost 
of material; the latter, on the contrary, the minimum in quantity 
and the maximum in cost of material. The object sought to be 
attained in the new system was to effect a minimuin, as far 
as possible, both in the quantity and in the cost of the material. 
Breakwaters might be thus constructed, either wholly vertical 
from the bottom, or partially vertical, springing from a rubble 
mound. The principal feature of the new plan was a framework of 
iron piles, or standards, and ties, which would serve during the 
construction as the staging, and would afterwards form an essential 
portion of the structure, by binding together a strong casing 
of stone, or other sufliciently durable material, which would 
enclose and form the facing of the breakwater, the interior 
being filled up with loose rubble, cemented into a solid mass by 
liquid concrete. As soon as a pair of piles transversely had been 
fixed, rubble would be deposited up to, say, 18ft. under low water. 
Strong casing blocks, either of stone or of béton, made to enclose 
the iron standards, would then be lowered, the blocks being 
locked or arched into each other, so as to resist pressure from 
behind, and made to break bond, if thought desirable. The heart- 
ing of the work would be proceeded with simultaneously with 
the building of the casing, and would consist of rubble in 
the centre, and of hydraulic concrete behind the stone casing. 
It was believed that such a structure could be erected in a depth of 
six fathoms, with a range of tide of 15ft., for £190 per lineal yard 
without a parapet, and at £200 per lineal yard including a parapet. 
The economy of this system would arise from the smallness in 
quantity and the cheapness of the bulk of the material. It would 
also possess the advantage of rapid execution, as the mass of the 
material could be deposited without any tedious operation being 
necessary, over a great length of the work at one time. 

The author was of opinion that the system which had been 
described admitted of being applied for the construction of the 
works under low-water of marine fortifications, as well as of break- 
waters, piers, quay- walls, ligithouses, and other similar structures. 
He considered that, although the mode of constructing any engi- 
neering work must be determined greatly by local circumstances, 
this system presented the following advantages :—Great economy, 
combined with strength and durability ; facility and rapidity of 
execution; and adaptability to situations where the present modes 
of construction would be inapplicable. 





A Tuames Rowing Boat.—A boat, built by Harry Clasper for 
Chambers, “ The Champion of the Thames,” was launched at New- 
castle-on-Tyne on Saturday last. She is named the Princess Alex- 
andra, and jis the lightest boat ever built by Clasper, being only 
24 |b. without the rowlocks ; 35ft. 3in. long, 10fin. wide, 3}in. high 
at the stem and 2gin. at the stern; and her planks, which are of 
cedar, are 1-16th part of an inch only in thickness. 

American Taxes.—By the provisions of the amended tax bill, re- 
ceutly passed by Congress, we notice that the following trades, 
callings, and professions are taxed at the rates which are appended 
to their several busiuesses. Owners of steam engines—marine, 
locomotive, or otherwise—3 per cent. ad valorem. Architects and 
engineers—civil and mechanical—who are engaged in constructing 
(not operating) lines of railway, ships, factories, aud machinery, 
each 10 dols., as a license fee. Iron castings 1} dols. per ton. Iron 
manufactured into horse-shoes, rivets, railroad iron, &c., where the 
duty on the raw material has been actually paid, 50 cents per ton. 
Builders 25 dols. license fee. 

















Aprit 3, 1863. 


THE ENGINEER. 


189 














METROPOLITAN RAILWAYS. 


Mr. BAzALGETTE, engineer to the Metropolitan Board 
of Works, has made the following report to that body upon 
the metropolitan railway schemes of the present session :— 


The recommendations contained iu my repert upon the manner in 
which the sewerage of the metropolis was affected by the railwa 
projects of this session have already been dealt with by this board, 
and the proper steps have been taken for procuring the insertion of the 
requisite protecting clauses in the various bills before ¥ ‘arliament. 

But the resolution of the board of the 27th ult. instruct- 
ing the committee to ‘report as to what steps it may be neces- 
sary to take relative to any other bills in Parliament injuriously 
affecting the metropolis, having regard to the recent order of the 
House of Commons as to the locus standi of the board in relation 
to such bills,” has opened a wider field of inquiry into this subject. 

I submit that, in order to save time and to enable this board 
properly to discharge the duty thus cast upon them, it is important 
that all railway and other projects affecting the metropolis should 
for the future deposit copies of the Parliamentary plans at this office 
when making the other Parliamentary deposits, instead of leaving it 
to the board to hunt for this information from various sources, as at 
present, involving an unnecessary expenditure and loss of time, 
and the possibility of oversight. Indeed, the time which would 
clapse between the 30th November and the meeting of the Par- 
liamentary committee is barely sufficient to enable the board fairly 
to classify and investigate these projects, and unless such an 
arrangement is made it will not be possible for them to do justice 
to this subject. The standing orders of the House of Commons 
were prepared mainly with reference to railway schemes passing 
through rural districts, and they require a description of roads 
crossed simply “as public or private road ;” but I submit that, as 
far as the metropolis is concerned, all streets to be crossed should 
be described upon the plans and sections by their proper names, 
coupled with, on the section, the width of the street and of the 
bridge, both at right angles to the street. : 

In an important report by Colonel Yolland, R.E., made at the 
request of the Board of Trade, which appears in to-day’s Times, it 
is stated that the Royal Commission that investigated, in 1846, the 
various projects for establishing railway termini within the metro- 
polis, reported that this should be done upon some uniform plan, 
and that under no circumstances should the thoroughfares of the 
metropolis be surrendered to separate schemes brought forward at 
different times, and without reference to each other, and Colonel 
Yolland adds, “ Little attention appears to have been paid to this 
representation of the Commission ;” and he points out that many of 
these schemes have been designed in haste; and deems it well 
deserving of consideration whether the true interests of the public, 
and those of the railway companies, would not be best consulted by 
postponing the consideration of all railway schemes which proposed 
to establish new lines entering the metropolis, until a future session, 
when all schemes to be then brought forward might be considered 
together, and thoso uf them sanctioned which should appear to best 
meet the public requirements. —_ f : 

I entirely concur in this view, and it is not possible for this 
board, in the short time which now remains before these bills 
will be before the Parliamentary committees, maturely to 
weigh, and properly to represent to those committees the 
numerous —_ involved in the bills which seriously affect the 
safety, comfort, and appearance of the metropolis. 

Collonel Yolland has taken a general and comprehensive view of 
the thirty-three metropolitan railway schemes now before Parlia- 
ment, and has classified them under different groups, fourteen of 
which bills have, however, been thrown out upon standing orders 
or withdrawn ; but he does not appear to have reported upon details 
which seem to demand your attention, and the consideration of 
which must be a work of time, requiring careful investigation, as 
they seriously affect the districts through which the railway would 

ass. 

. I believe the metropolis can only be advantageously accommodated 
with railway connections by the combined and deliberate operation 
of the principal railway companies and those whose special duty 
it is to watch the interests of the metropolis; but I now submit 
for your consideration some of the details involved in five of the 
above projects, and I propose to continue to investigate, and, from 
time to time, to lay before you, similar particulars with reference to 
the fourteen or fifteen remaining projects, so far as the time shall 
admit of my so doing. 

London Railway, Victoria Section. 

This railway, which is not quite three miles long, and is to con- 
nect the London, Chatham, and Dover Sailway, near to Victoria 
station, with the West London Railway at Kensington, is about 
18{t. above the general level of the surface, and passes over about 
thirty-two important streets and roads, the levels of most of which 
would be lowered and the inclinations reduced to 1 in 30; and some 
of them, hereinafter mentioned, which are crossed twice by bridges 
close to each other and at different heights, would be rendered dark 
and very objectionable. The bridges would in some cases reduce 
the widths of the roadways; and this railway could not, in my 
judgment, be constructed without serious injury to the locality 
through which it would pass, 

The following table shows in detail the proposed mode of dealing 
with the streets therein named. 

Tate J. 
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© Alteration 
| of level 
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Name of street. 


Width of 











Belgrvave-road. | 
Commercial-road | 
Ranelagh-grove - | . 

agh-g ee -t wr, | rns . on: altered.* 
Ciaeateess : 175°0 50°0 18°0' 20°1 Unaltered, 
Avery Farm-road .. | 


Upper Ebury-street «. 70°0 60:0 18°0 15°0 Lowered 3°6 |1 in 30 
Graham-street .. 0. 50°0 60°0 In'0) 150 » 20/1 in 40 
Newland-street.. .. 60°0 | 50°0 180 159 ” 2°3 jl in 30 
Westbourne-street .. 800 | 800 19°0 19°0 Unaltered, 
Skinner-street ..  .. 30°0 30°0 gO = =21°0 ” 

Lower George-street.. 50°0 50°0 170 17°0 Lowered 1°0 |1 in 30 
Sloane-strect .. .. 100°0 120°0 170, 17°0 “ 10 |L in 40 
Sloane-sq. and New-rd. 140°0 = _ 16°6 » 16 jl in 30 
Draycot-place om 4v0 40°0 18-0 190 ne 1°0 |1 in 30 
South-street .. 6. 600 | 400 190; 190 » 2°70 {Lin 30 
Cadogan-strect .. es 400 | 40°0 180, 190 Not stated, 











Moore-street ..  e 700 | 400 18°0, 15°0 Lowered 3°6 |1 in 30 
Halsey-street 2... 800 | 40-0 180) 15°0 » 30 }1 in 30 
Princes-street ..  .. 600 | 400 80 =146 » 86 |l in 30 
James-street .. 4. 5y0 | 400 InO0) = 146 ae 3°6 |L in 30 
Py sn a ie 10°0 | 400 Ind) «6160 ee 12 [Lin 30 
At junction of Smith-) P { 40°0 is0 ‘0 Unalte 

_ Street oo wh 30°0 U 35°0 180 \ 160) Unaltered. 
Caroline-place ..  .. 45°0 450 18:0 17°0 Lowered 1°01 in 30 
Cumberland-street ., 500 | 45°0 180 169 » 3 1Lin30 
Fulham-road .. .. 600 | 550 180 19°0 Unaltered. 
Pelham-place .. .. 50°0 | 500 18°0 17°0 Lowered Il 1 in 40 


2 bridges 
Cromwell-place..  ., 120°0 each 180 19°0 Unaltered. 
50°0 
Bute-strect a 40°0 
Opposite Prince Albert- } 
road. , ee 
Gloucester-road 


Not stated 
| Not |stated 
500 | 500 | 180 


13°0 Lowered 5°0 1 in 40 


Draycott-place.. .. 40°0 40°0 190 =17°0 Unaltered, 
Suouth-street ee ee 70°0 40°0 19°0 160) ” 
Cadogan-street., 2. | 40°0 40°0 180) = | 
sreare-etnent a. 800 40°0 | 180 14°6 Lowered 3°0 1 in 30 
Milner-terrace ., .. | 1000 90°0 180 «150 » 30 Lin 30 
Stanley-street .,  ., 45°0 45°0 180) =—-15°3 » 39 1in30 
Hasker-street .. 4. 400 | 450 | 180 160) |, 22 |1in 30 
First-street $0. se 400 | 400 180 = 16°9 » 13 Lin 30 


Green-street .. ,, 350 | 380°0 180 =—-17°0} %” 


7 10 1 in 30 
Ives-strect.. .. 4. | 800 | 450 | 180 


19°0 | Unaltered. 


* Three bridges of 50ft, 





From Sloane-square and the portion of Sloane-street near to 
Trinity Church and Schools, there will be three lines of railway, 
forming a triangle, one terminating at Milner-street; No. 7 running 
nearly parallel to No. 1, and crossing the same streets, and termi- 





| 


is above ground for about half a mile, crossing Down’s-road at an 
altitude of 11-6. Here it is proposed to lower the road 5:6, the gra- 
dients being 1 in 20 only. The bridge is to be only 15ft. high and 
25ft. span, The railway then continues partly above and partly 


nating at Smith-street; No. 6 commencing at the end of Milner- | below Hackney Downs to Amhurst-road, at which point it will pass 


terrace, and joining No.7 at Smith-street. Dracott’s-place would 
have two adjoining bridges, one would be 40-0 span and 19-0 high, 
the other would be 40-0 span and 18°0 high, and in the last case the 
road is proposed to be lowered 1:0. South-street would also have 
two bridges, being distant from each other only 50ft. or 60ft., and, as 
in the last case, one bridge would be 18ft. high, the other 19ft. high. 
Cadogan-street is crossed by two bridges, about 100ft. apart ; one is 
described as being 40ft. span and 18ft. high, of the other no parti- 
culars are given. Moore-street will also be crossed by two bridges, 
about 200ft. apart; the upper part of the street is proposed to be 
lowered 3:0, and the lower part 3°6, and the railway will pass over 
it by the two bridges, each 18-0 high. 

Other streets in this immediate neighbourhood are similarly situ- 
ated with regard to the crossings. Green-street, from Henry-street 
to Milner-street, will be entirely destroyed; the railway running 
along the street for a considerable distance. The large extent of 
property within the limits of deviation would indicate that this 
neighbourhood might be required for station accommodation, or 
other purposes. f ’ 

Nearly the whole of the streets and roads over which the railway 
will pass will have to be lowered from 1ft. to 5ft. s 

The lowering of Gloucester-road would lay bare the Church- 
street main line of sewer, which would project above the proposed 
altered road about 3in. 

There are several cases, such as Graham-street, Upper Ebury- 
street, and others, where the headway stated to be given over those 
streets cannot, according to the sections, be obtained. 


Metropolitan, Tottenham, and Hampstead Railway. 

This railway is to connect a railway at Hampstead with the 
Metropolitan Railway near Gower-street. 1t commences by a junc- 
tion with the Metropolitan Railway at the Gower-street station, 
running parallel to it nearly to Charlton-street, thence taking a 
curve in a northerly direction along Ossulston-street and part of 
Charrington-street, crossing underneath Platt-street, Medburn- 
street, Goldingham-crescent, Old St. Pancras-road, along Great 
College-street, and crossing the Regent's Canal, thence along St. 
Paul's-terrace, crossing St. Paul’s-road, Kochester-square, Camden- 
road, Bartholomew-road, Gainsford-street, Caversham-road, Glou- 
cester-place, Kentish ‘Towan-road, Junction-road, and terminating at 
Swain’s-lane. 

The property within the limits of deviation next Gower-street 
station includes the whole of the houses on the north side of Euston- 
road from George-street to Charlton-street, and the northern 
portion of the enclosure of Euston-square is also proposed to be 

ken. 

The railway will be below the surface for its entire length, which 
is about 23 miles. Most of the sewers will be cut through, and others 
entirely destroyed. 

The main Fleet Sewer in College-street, fora length ofabout1,200ft., 
is from 5ft. to 10ft. above the level of the proposed railway, and will 
therefore have to be re-constructed in some other route, much less 
favourable than the present one, and necessitating the alteration of 
its various branch sewers. The branch of the Fleet sewer, for the 
whole length of St. Paul’s-terrace, will be similarly destroyed, 
besides cutting the same line of sewer asunder in the \Camden-road. 
It will be important for the drainage of the large area now discharg- 
ing into the Fleet Sewer at the point where it is to be destroyed by 
the railway, that measures be taken for the efficiently diverting the 
sewage before the existing sewers are interfered with by the rail- 
way. Indeed, the interference with the drainage of this district is 
so serious, that the company should submit plans for the re-drainage 
of the district for the approval of this board, and enterjinto an under- 
taking to defray the total cost of their constructing the new sewers, 
and for the supervision and other expenses, before their bill is 
sanctioned. 

Great Eastern Railway. 

This board have, I believe, determined to oppose the occupation 

of Finsbury-circus by a railway station, as proposed by this bill. 
TABLE II. 
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800! 400! 150! 90 {eeaaret@ 20 
|105°0| 35°0) 150) 130 36 1 in 20 


Middleton-road .. os os | 


Stonebridge-road oe 





Acton-street oe 08 owe 52°0 40°0, 150) 186 | Unaltered, | 
Lee-street se ve oe | 460] 500] 15°0, 17°0 “ | 
Dunston-strect .. oe « 50°0| 50°0| 15°0 19°0 Me | 
Dunston-road «se «. «| GOO!) 500] 150 190 om 
Regent’s Canal «2 .. e« 66°0 500} 150) 21-0 | os 
John-strect .. +s ee e+ | 540) 300) 150) 17-9 | ” 
Mansfield-street.. .. « 580) 450) 150) 166 pa 
York-street ee ee oe | 460) 400) 150) 18°0 ae 
Pearson-strect .. «e «+ | 400) 400) 15°0 20°0 | ” 
Westmoreland-street.. .. | 30°0 250) 150) 22°0 


» 
The rails will be about 22ft. 
above the surface. | 
Thomas-street +. se «+ | 340| 25°0| 15°0| 22°0 | Unaltered. | 
Harris’s-buildings .. .. 16°0| Not |stated. 
Union-buildings .. 4. «+ | 240] 250] 15°0| 18°0 
Union-walk.. «6 «+ «+ | 48°0| 35°0) 150) 18°0 ” 
Union-street eo 96 66 32:0) 350) 15°0) 180 
Kingsland-read ..  «» «+ | 1060) 50°0| 160) 196 
Old-street-road 4. os ee 420) 400) 150) 21-0 * 
William-street .. 2. + | 28°0!) 25°0/| 150! 240 ms 
Norfolk-place .. ss eo 720 Not stated.) | 


Nichols’-square (west side) | 240°0 | 


New Norfolk-street ..  .. 280 8250) 150) 27°0 
Bateman’s-Tow .. +. «+ | 250 250) 150! 28-0 


New Im-yard 4. ee +e | 200, 25:0! 15:0] 29-9 | “ | 
(Here the railway crosses | | | 

the Middle Level Sewer) | | } 
Holywell-strect .. 2. « | 313) 250! 15°0) 22°0 | - 
George-street oo 66 6 32°0 Not stated. 
Cumberland-street .. .. 36°0 


25°0 15°0 | 25°0 - 
(Junction of branch con- | 
necting the Shoreditch 


j | 
Station) | 


' | 
35°0 250) 150 | 32°0 * 
326 300) «—15°0) 20°0 - 
-| 290 300 150) 20°0 | 
30°0 To be stopped up. 
-- | 250, 350) 15°0 | 360 
| 40°0 
+» |To be stopped up, 


Worship-street ..  o. 
Primrose-street .. 
Skinner street ee 
Long Alley, and courts 
leading into it.. 
Crown-street o* 
Nine courts, between 
Crown-street and Eldon- 
street .. «+ 8 «es 
Finsbury-circus .. .. 





| 
. +» |To be stopped up. 


Branch to the Great Eastern 
Station, Shoreditch, 
George-strect eo ef cf 





21°0 |No par ticular s.12°0, Unaltered. 


High-street (crossing the ai 7 : , 

London Bridge mt 145°0 | 145°0 | 20°0 310 | ” 
Swan-yard and Anchor- 

street to be diverted } | 
Little Patience-street oe 140) 100, 15°0 | 23°0 - 
Farthing-hill .. .. .. 80} 100! 150 | 23°0 “ 
King-street .. ce oe os 720| 200 15°90 | 23°0 a 
Tlope-street .. 2s ee oe 30°0 No par ticular s. 21°0 - 
Brick-lane .. «+ ef es 30°0 |No par ticular s. 20°0 9 
George-strect 2. oe ee 25°0 No par ticular s. 21°0 ee 





The line of railway which is to connect the Great Eastern at 
Edmonton with a new station at Finsbury-circus, enters the Metro- 
politan boundary at Stoke Newington, in cutting. It crosses the 
main road at Stamford Hill, and is at this point 16°6 below the road. 
It then es through Newington Common 5ft. below the surface ; 


there it is proposed to raise the level of the roads 11ft., the gradients 
of which are,to be only 1 in 20; from near this point the railway 





over the Northern High Level Sewer, about 6ft. above the crown of 
the sewer, and 4ft. below the present surface of the road, which it is 
proposed to raise 12ft., the gradients being 1 in 20, a very insuffi- 
cient inclination for this important road. ‘The railway thence 
continues below the surface, about 16ft. deep, until it joins the 
North London Railway, near Dalston-lane. It then starts from a point 
east of Dalston-lane, marked A on the plan, forming a second 
junction with the North London Railway, passing under Dalston- 
ane, Hartwell-street, and Dalston-lane, a second time, near May- 
field-street, at which point it will cut in two the Dalston-lane sewer. 
Here it is proposed to raise the level of the road 4ft. The 
railway then takes a southernly direction, passing under Rose- 
berry-place, Forest-row, and Grange-road, at which point the 
railway is above ground. At Roseberry-place and Forrest-row the 
railway will be 10°6 below the surface, and the roads are to be raised 
5°6, the inclinations being only 1 in 20. It is proposed to raise 
Grange-road 11ft., at an inclination of 1 in 20; this inclination 
should not be less than 1 in 40 or 50. Bloomfield-street North, and 
part of Bloomfield-street South, will have to be diverted, the pro- 
posed railway running partly in the centre and partly on the west 
side of these streets. From Grange-road to the terminus in Fins- 
bury-circus the line is above ground, crossing over forty-five streets 
within a distance of two miles, as shown in Table II, 

These bridges would seriously reduce the widths of the roads, 
and the headway of 15ft. would, in many instances, be insufficient. 
The levels of the rails crossing the streets from Finsbury-circus to 
Acton-street, Kingsland-road, average from 16-6ft. to 36ft., and 
the height of the bridges is mostly 15ft. ; therefore, taking the under- 
side of the arch to the top of the parapet wall, allowing it to be about 
4ft. only above the level of the rails, would give a wall crossing the 
streets of an average height of about 15ft., thereby impeding the 
free access of light and air to those places. 

East London end Rotherhithe Railway, 

This railway is (by passing through the Thames Tunnel) to con- 
nect the London and Brightou Railway with the Fenchurch-street 
station. It will commence by a junction with the London and 
Blackwall Railway, near to Wellclose-place, and will be constructed 
on a viaduct for a length of 765 yards, crossing the following seven 
streets on the North side :— 





























Tanie Ill. 
Width Span Height Level 
Name of street. of or of of 

road, bridge. bridge. rails. 
2 ° ee 8 700 25°0 15°0 17°0 
New-road oe 8 ee oe 450 350 160 170 

Mayfield-buildings .. 4.) oe 10 No particulars. 
Betts’-street oe 08 68 oe 50°0 25°0 150 170 
Denmark-street.. .2 «2 es 30°0 250 150 160 
Cannon-street 1. 6. ee ee 30°0 250 150 i170 
St. George-street ee ce ee 600 370 150 16°6 


The arches of these bridges are only 15ft. nigh, and the streets 
are to be, in some cases, considerably reduced in width. 

The railway then runs along and over Old Gravel-lane, which 
would be in a tunnel for about an eighth of a mile, as it is proposed 
to leave the roadway underneath the railway of a width of 25ft. by 
15ft. high, Old Gravel-lane is a main thoroughfare from the Tunnel 
Pier northwards, and such an arrangement would be most objec- 
tionable, and should certainly be opposed. At this point the 
entrance of the London Docks is to be crossed by an opening bridge 
of 50ft. span and 15ft. high, to enable the shipping to pass in and 
out of the docks. 

The railway thence descends very abruptly, in order to enter the 
Thames Tunnel, the inclination being 1 in 17 for about half a mile. 
In order to enter the tunnel it will become necessary to stop up 
and divert a portion of Old Gravel-lane, as far as it is traversed by 
the railway. This will involve the destruction of the sewer and its 
reconstruction along the line of the substituted street. From 
Chopping’s-court the railway will be in tunnel, passing under 
King-street; and it will cut the Wapping Wall Sewer in two at 
this point. It thence proceeds through the Tunnel to Rotherhithe, 
and continues in tunnel and cutting to its termination at the 
Deptford Lower-road, at which point it will be about 5ft. below the 
surface. 

Tottenham and Hampstead Junction Railway, 1863. 

This bill proposes the formation of two short junctions with the 
Hampstead Junction Railway, authorised last session. 

The first commences by a junction with the authorised line in 
Maiden-lane, and terminates at Swain's-lane, about 300 yards East 
of the Kentish Town-road. 

The second commences by a junction with the authorised line in 
Green-street, Kentish Town-road, and terminates in the Junction- 
road, near Fortess-terrace. 

Both junctions will be formed chiefly through fields, at the back 
of the Kentish Town-road. The branch railway to the Junction- 
road, which commences at Green-street, is for a short distance above 
ground, it then enters a cutting for about one-eighth of a mile, and 
is 10°6 below the surface. Here it takes a curve, the radius being 
1 furlong, and just avoids crossing over the Northern High Level 
Sewer, The railway then crosses above the valley of the old Fleet 
Sewer, and again enters a cutting, and is 2uft. below the surface at 
Junction Road. 

The Highgate branch, with the exception of crossing the Fleet 
Valley, is entirely under ground. It is 190 deep at Maiden-lane, 
and 21°6 at the crossing of the new street on the east side of Kentish 
Town-road, near Swain’s-lane. ‘I'he Act of 1862 contains a special 


| saving clause. 


In the present bill the clause 13 states that the railways and 
other works by “ The Tottenham and Hampstead Junction Kailway 
Act, 1862, and this Act, respectively, authorised to be made and 
maintained by the company, shall together form the Tottenham and 
Hampstead Junction Railway, and shall for all purposes whatsoever 
be the railway of the company.” 1 recommend that it be referred to 
the solicitor to advise whether a special saving clause should be 
inserted in this bill, or whether the above words are sufficient to 
include the saving clause of last year, 

Trarric Recemwrs.—The traffic receipts of railways in the United 
Kingdom amounted fer the week ending the 21st of March, on 
10,633 miles, to £499,070, and for the corresponding week of last 
year, on 10,217 miles, to £468,820, showing an increase of 416 
miles, and of £30,250 in the receipts. ‘The gross receipts on the 
following fourteen railways amounted in the aggregate, on 7,290 
miles, to £386,971; and for the corresponding week of 1862, on 
7,032 miles, to £366,990, showing an increase of 258 miles, and of 
£19,981 in the receipts. The increase on the Caledonian 
amounted to £604; on the Great Northern to £3,545; on the 
Great Western to £4,909; 0n the Lancashire and Yorkshire 
to £1,519; on the London and North-Western to £4,869; on the 
London, Brighton, and South Coast to £1,208; on the London 
and South-Western to £4,273; on the North British to £1,163; on 
the North-Eastern to £508; and on the South-Eastern to £1,212; 
total, £23,810. But from this must be deducted £1,113, the decrease 
on the Great Eastern, £79 on the Great Southern and Western, 
£337 on the Manchester, Sheffield, and Lincolnshire, and £2,300 
on the Midland; making together £3,829: leaving the increase as 
above, £19,981. The goods and mineral traffic on those lines 
amounted to £220,048, and for the corresponding week of 1862 to 
£215,113, showing an increase of £4,935. The receipts for pas- 
sengers, parcels, &c., amounted to £166,923, against £151,877 ; show- 
ing an increase of £15,046, ‘The traffic receipts on 65 other lines 
amounted, on 3,343 miles, to £112,099, and for the corresponding 
week of last year, on 3,185 miles, to £101,830, showing an increase 
of 158 miles, and of £10,269 in the receipts, The total receipts of 
the past week show a decrease of £13,940 as compared with those of 
the preceding week, ending the 14th inst, 
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Tue Roya Sociery.—General Sabine, President of the Royal 
Society, held his first conversazione forthe present season on 
Saturday evening last at Burlington-house. The reception rooms 
were furnished for the occasion with interesting objects of science 
and art, among which the most attractive were Professor J. Clerk 
Maxwell’s apparatus for viewing the mixed colours of the spectrum, 
and his dynamical top; Dr. B. G. Babington’s morphometer, an 
instrument invented in Austria for the firing of mines by frictional 
electricity ; Mr. Crooke’s specimens of the newly-discovered metal 
thallium in its various forms; a portion of the Mediterranean cable, 
from a depth of 70 fathoms, between Sardinia and Africa, encrusted 
with covaliinns and other specimens of marine zoology, exhibited by 
Mr. Fleeming Jenkin, together with curious ova and moss-like 
vegetation from a thousand fathoms’ depth; Dr. Cobbold’s prepara- 
tions, showing the important advantage which naturalists may find 
in solutions of magenta, for rendering visible minute anatomical 
details ; Mr. Olley’s brilliant chromophotographs ; Mr. Frank Buck- 
Jand’s artificial breeding of fish, in full operation; a number of 
special relics and memorials of Linnwus, exhibited by the Linnean 
Society ; an elegant model of the shield ship designed by Captain 
Coles, and models of the double screw gunboats constructed by 
Messrs. Rennie for the service of the Spanish Government at the 
Philippines. The assemblage of visitors, which was numerous and 
animated, did not separate till a late hour. 





Sea-corna Surevp-suirs, — The lecture theatre of the United 
Service Institution was crowded on Wednesday week with naval 
officers and naval architects, both of the iron and the wooden régime, 
and many scientific gentlemen and ladies too, to hear Captain Cow- 
per Coles describe the new shield ship which he has designed for 
ocean service. Sir J. Pakington, M. P., took the chair. Captain 
Coles commenced by alluding to his first explanation before 
the members of the Institution of his plan for constructing 
cupola ships, in June, 1860, though it will be remembered, 
perhaps, that it was so far back as 1856 that Captain Coles 
first mentioned his plans to the Government. Nothing, how- 
ever, was done until the feats of the Merrimac, and more especially 
of the Monitor, which Captain Coles called the first copy of his 
cupola ship, forced the consideration of vessels of war | such a 
description upon the attention of our Government. Now, however, 
there are cupola ships being built in all the dockyards of the world, 
from 700 tons to 7,000 tons. he weak points urged by the 
opponents of Captain Coles’ system were that such vessels could 
not be built for ocean service, and that they could not fight an equal 
number of guns and weight of metal with the broadside-port ships. 
Captain Coles then showed by a model of his seagoing ship with the 
newly invented tripod iron masts, which do away with the necessity 
for employing shrouds and much of the supporting rigging, that the 
advantages are decidedly with the shield ship. This model represented 
a large three-masted ship, the armament of which was eight 300- 
pounders, placed in four cupolas. |The masts are of iron tubes, the 
centre tube being carried from the keel right up to form the top- 
mast, the two side tubes being carried to the height of the lower 
yard, thus forming a tripod. ‘The lower and topsail yards are of 
iron, fitted with Cunningham's topsails, and they can be lowered or 
braced and managed perfectly by machinery, without showing a 
hand above deck, The very important point in these masts is that 
they are rigid and of immense strength; they bear a breaking 
strain of 722 tons, while wooden masts are only equal to 234; and 
the beauty of the arrangement is that compression is resisted as well 
as stretching, the resistance to compression being 637 tons. 
Besides they have the supreme advantage of sinking if shot away, and 
therefore not fouling the screw and rudder. Stages or platforms are 
built between the legs of the masts, which are to be protected by 
sandbags, and thus form a cover for riflemen to act in case of board- 
ing. The top of the cupola it is also proposed to make use of ina 
similar way by placing sandbags round it as a kind of parapet. The 
masts are equi-distant, and the yards swing equally upon them 
easily, so that they may be braced, and the ship steam head to 
wind with much greater power, Captain Coles stated in illustration 
of the difficulty in managing vessels like the Warrior, with enor- 
mously long yards, measuring some 105ft., and the liability there 
must be to have these carried away, that the Warrior has 
had her main yard carried away in a gale, and tu.t when 
the iron-clad squadron in their late cruise were man: uvring 
to come in line upon another tack the ships came round at a 
distance of seven miles apart. In clearing for action the cupola 
ship requires much less time, as her guns are always ready, and the 
fighting part of the vessel is distinct, while in the ordinary ship the 
men live between the guns, and to clear for action is a matter im- 
possible to accomplish without considerable delay. Then, it is 
evident that this sweep of these cupola guns, in consequence of all 
shrouds being removed, is very wide, in addition to the facility 
there is of moving them on the turn-table, in an are of from 
310 deg. to 316 deg., whereas the broadside guns can only 
be trained 20 deg. or 25 deg., and cannot be fired within 9 deg. 
of the line of keel. The Hatteras was compelled to strike 
her colours to the Alabama chiefly because she could not train 
her guns to hit her antagonist. Captain Coles compared the 
Favourite, which is the vessel now being built on Mr. Reed's plan, 
with the rectangular broadside battery, or large box, containing 
eight guns in the middle of the ship, with his cupola vessel, which 
he humorously named the Naughty Child. He showed by a dia- 
gram that while the Favourite, when rolling 20 deg., could not fire 
her guns, from their being under water, the Naughty Child would 
carry all ber guns high above the waves and much more steadily, 
from their being fixed in the centre line of the ship. ‘The Favourite 
is to have ight 68-pounders, but these guns can only be fired within 
an are of 40 deg. ; if objects morein front of the ship are to be fired at 
the corner gun must be shifted, which all naval men know isa difficult 
thing to do, and necessarily attended with loss of time that might 
be fatal in an engagement. In rapidity and precision of fire Captain 
Coles considers the cupola ship to have great advantages, and, in 
proof of this, he instanced the experiments on the Trusty, in Sep- 
tember, 1861, under Captain Powell, of the Excellent, when seven 
men in the cupola completely beat the twelve gunners at the broad- 
side guns in the proportion of three rounds to two. The precision 
was stated to be as 7 tol in favour of the cupola as tried upon a 
moving ship. Out of sixty-nine shots fired at the Trusty cupola 
only forty-four hit, although the captain of the gun was the 


erack shot of the Excellent. Much of this was due, Captain 
Coles thinks, to the better ventilation of the cupcla, which 
allowed the smoke to clear away much sooner and more 


perfectly. With regard to the effects of the new penetrating 
shell upon the cupolas, Captain Coles stated that while the shell 
would, if it entered the cupola, disable it alone, leaving the others 
intact, the whole battery of the Favourite, if entered by a shell, 
would be entirely disabled. Captain Coles had proposed in Feb- 
ruary, 1861, the plan of forming a belt of plates at the water line 
four feet above and below ; and again in September, aftet the Trusty 
experiments, had given in drawings showing this method. He now 
proposes to plate cupola ships in this way, with extra protection 
over the cupolas and engines. He showed a diagram of a vessel 
plated in this way, and explained that the armour might be carried 
to any thickness according to the size of the ship, so as to meet the 
requirements of a vessel to resist such a shell as he said was soon 
about to be produced, having a bursting charge of 401b., and 
penetration at a range of 800 yards. Shield ships, he maintained, 
are the only vessels than can carry these large guns, destined to be the 
weapous of future naval actions. The advantages of offence, defence, 
speed, lightness of draught, and steering, are, he holds, with the 
cupola sea-going ship of his design. The Prince Albert, for example, 
will be 1,600 tons smaller than the Defence, will draw 5ft. 8in. less 
water, and throw 560 1b. each broadside, which is about double 
the weight of metal the Defence can employ at each broadside. In 
point of economy, also, Captain Coles calculates that the shield ship, 
having less rigging to be kept up at all times, and so much that 
could be stowed away ready to be used at a moment’s notice, besides 
great saving in original cost of construction, has much the pre- 
ference of all cthers.—Ezpress, 
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Tus invention, by W. J. Hoyle 
and John Proven, of Halifax, con- 
sists, firstly, in mechanism by which 
lubricating matter can be supplied to 
the cylinders of steam engines at 
regular intervals by self-acting means FIC. 
during the time that the steam is 2 
entering the cylinder at one or both c 
sides of the piston. 

Fig. 1 is a longitudinal elevation, 
partly in section, and Fig. 2 a plan 
view. «ais the cistern for lubri- 
cating matter, shown in section in 
Fig. 1; it is provided with a flange 
a shown in Fig. 2, by which it can 
be bolted to the cylinder lid or any 
other part of the engine to which it 
is to be applied. The ram case b of 
the pump and valve seatings are all 
cast in one piece, and secured to the 
bottom of the cistern as shown in 
Fig. 1. The lubricating matter enters 
from the cistern «a, to the ram case 4 
by the inlet pipe 4' which descends 
nearly to the bottom: of the cistern, 
and has a series of small holes in its 
sides; it passes the inlet valve 0? 
through the passage 43 into the ram case 
or cylinder, and from thence through \ 
the passage * past the outlet valve 0° 
through the passage by a pipe to a valve to be hereinafter described. 
Access to the valves J? and 6* is obtained by unscrewing the screw 
plugs b* and 67 which limit the lift of the valves, ‘Che ram is marked 
c; it passes through astufling box formed by the screw 48 and cavity b°. 
‘The ram is acted upon by the lever d, having its fulerum at d!, in a 
bracket from the side of the cistern a; one arm of this lever passes 
through a slot in the ram, and the other arm of the lever has asmall 
weight d? upon it which is adjustable to and from the fulcrum, and 
the action of the small weight is to lift the ram when allowed. The 
other lever e has its fulcrum on a pin e', also carried by the 
bracket before mentioned, and upon this lever the large weight ¢ 
is placed, which is also adjustable to and from its fulcrum. This 
lever ¢ is connected by a chain e? with some oscillating or recipro- 
cating part of the engine, or is acted upon by a tappet so that a reci- 
procation or up-and-down movement is given to it, either synchro- 
nous with the piston, or otherwise suited to the time when the 
injection of the lubricating matter is to take place. This lever e has 
a slotted segment e! attached to it which passes on to the arm of the 
small weighted lever d. The reciprocations of the large weighted 
lever ¢ are arranged so that they do not exceed the length of 
the slot in the segment, and (to prevent percussion and noise when 
working) so that at the lowest descent of the large weighted lever 
the upper end of the slot in the segment e* will only just touch the 
arm of the small weighted lever d when the ram arm of that lever is 
at its lowest position. ‘I'he small weighted lever is prevented from 
descending so as to lift the ram by a pin d? in one side of the lever d 
which rests upon the edge of adise or cam,/}; this disc is fixed upon a 
shaft g having bearings in the bracket from the side of the cistern, 
and before mentioned, and on one end of this shaft a toothed 
wheel g' is fixed, which gears with a pinion on the boss of a 
ratchet wheel A centred on the same pir, forming the fulcrum of the 
large weighted lever e, which carries a pawl 4! that works in the 
teeth of the ratchet, which is prevented from turning back by 
another pawl A? jointed on a stud in the side of the cistern. It will 
thus be seen that, as the large weighted lever reciprocates, the ratchet 
wheel and dise will be advanced. This disc bas a notch in it, which 
as it rotates is brought under the pin d* in the arm of the small 
weighted lever /, and allows the lever to descend, and thus to lift the 
ram, Which can then be pushed down again by the weighted lever e. 
The small weighted lever d will continue to lift the ram ¢ after each 
depression by the lever ¢ till the descent of the pin d3 is obstructed. 
The slow and small movement of tie disc f alone is not sufficient 
to cause the descents of the small weighted lever to be immediately 
arrested, and therefore, to avoid irregularity of action from the 
delicacy of the mechanism, the pin d3 in the small weighted lever 
is made round or bevelled, and the edge of the gap in the disc is 
bevelled, so that when the pin gets slightly over the edge of the notch 
in the disc, its descent will propel the disc forward with the wheels in 
gear with it for a short distance, this movement causing a “tumbler” 
arrangement ¢ (which is a segment correspondent to the disc 
weighted and centred on the axis of the disc) to fall forward and 
come against the pin d3, so that, as the lever d is lifted, and the 
“ tumbler” continues to fall till it closes up the gap in the dise, and in 
this position will prevent the descent of the pin till the dise hasagain 
rotated. The “tumbler” i has aslot init, through which the screw i! 
passes into the side of the dise /, and this screw and slot limit the 
movements of the “ tumbler.” 
by the slotted segment ¢4 after the stroke of the pump the tumbler 
and disc is slightly inclined in its edge, so that, by its rotation, the 
weight end of the lever is lifted sufficiently above the point where 
it was left by the slotted segment as not to be touched again by it 
after the first few strokes succeeding the stroke of the pump. In 
most cases not more than one stroke of the ram will be required for 
one revolution of the disc, but several strokes may be given accord- 
ing to the extent of the gap and the time it is allowed to be open, by 
allowing the weight to descend for the first time without propelling 
the dise forward and arranging a spring or weighted lever with a 
bevel surface resting upon the disc, but coming upon a bevelled 
incline upon it atthe required moment so as to make the disc 
take a sufficiently short and sudden forward 
and cause the “tumbler” to pass under the pin in the small 
weighted lever when the required number of strokes have been 
given. The.times of action of the pump will depend upon the speed 
at which the dise is rotated, and this can be ‘increased or de- 
creased as required by miodifyiug the gearing. The length 
of the stroke of the pump, and thus the quantity of lubricating matter 














To avoid percussion on the lever d | 
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injected at each stroke, may be regulated without altering the length | 


of oscillation of the large weighted lever e, by forming a long slot in 
the ram c for the arm of the small weighted lever d to pass through, 
and by placing a set screw c!, having a lock nut, so as to screw into 
the slot, as shown in Fig. 3, the end of the set screw will form 
one end of the slot, and thus any required amount of play 
can be given to the arm of the lever in the slot the more the 
play is and less the lift will be, aud consequently the shorter will 
be the stroke of the pump. If tallow be the lubricating matter em- 
ployed, the cistern and communicating pipes should be arranged so 
as to be kept hot, so that the tallow will continue in a fluid state during 
the time the pump is at work. The apparatus is arranged to inject 
the lubricating matter into the steam pipes or passages leading to the 
cylinder of the engine, or directly into the cylinder. ‘The lubricating 
matter is conveyed by a pipe i from the junction with the cistern to 
the valve arrangement shown in section at Fig 4 (drawn to a scale 
of half the natural size), which consists of a pipe & screwed into 
the side of the pipe or passage or the cylinder end or cover z, 
having a valve formed by a spindle £' with the valve at its lower 
end; a spring &* is placed round the upper part of the spindle, and 
this spring acts upon a washer which abuts against «shoulder formed 
in the casing at one end, and acts upon another washer which abuts 
against an adjusting screw on the other end placed upon the upper 
end of the spindle; by this screw the pressure of the spring upon 
the valve is regulated. The upper end of the spindle of the 
valve is covered by a steam and air tight screw cap A‘. The 
lubricating matter enters at the junction 4° and then passes through 
the valve. The tension of the spring is sufficient to resist the 
suction of the vacuum in the cylinders of condensing engines; 


| other conveyance. 
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this valve also causes the lubricating matterto be injected in the 
form of spray. In place of the loaded valve shown by Fig. 4, the 
outlet valve 6°, close to the pump, may in some cases be used by 
being loaded by a spring or weight to keep it from being opened by 
the suction of the exhaust, and in this case the lubricating matter 
may be injected into the cylinder or steam passages through a 
narrow opening. The lid of the cistern a? is formed in two halves, 
one or both of which may be removed when it is to be supplied with 
lubricating matter. 

The second part of the invention consists in arrangements and 
mechanism for supplying a series of journals or other surfaces of 
mechanism with lubricating matter at regular intervals from one 
cistern. A main pipe is made to pass from the source of supply, 
and branches are provided from it to each bearing or surface to be 
lubricated, aud at each branch a valve is formed which will open 
and allow of the escape of lubricating matter when such matter acts 
with sufficient pressure upon the valves, which are kept closed, 
when the pressure is not acting, by aspring or weight. ‘These 
valves are also arranged so that they cannot open beyond a deter- 
mined extent regulated by an adjusting screw. When lubricating 
matter is to be supplied pressure is put upon it at the source of supply 
by means of a pump acted upon by a weight, that is, by mechanism 
similar to that referred to in the first part of this specification, and 
shown in Figs. 1 and 2, and by this pressure the valve, at each 
branch from the main pipe, will be forced open and the lubricating 
matter will be allowed to escape to the journal or other surface during 
the time the pressure is acting, but will cease to escape when the 
pressure is removed, as the valves will then close. Fig. 5 is a 
section, and Fig.6 is a front view, of a valve, shown on a scale of 
one half the natural size, for supplying the lubricating matter from 
the main pipe. The pipe ¢ is turned upwards, and its upper surface 
is made conical to form a valve faciug upon which a bell-shaped 
cover m is placed ; this cover has a conical pin m! inserted in it which 
descends into the opening of the valve and leaves an annular space 
for the escape of lubricating matter, the area of which will increase 
the more the bell-shaped cover is made to rise by the pressure of 
the lubricating matter, but the rise is limited by the adjusting screw 
m*, which is placed in a staple m* secured to a funnel-shaped disc 
m* at the lower part of the bell-shaped cover, which answers the 
double purpose of a weight to shut the valve when the pressure is 
removed from the main pipe or source of supply, and to conduct the 
matter escaping, when the valve is opened, to the funnel-shaped 
dish m', from which it passes to the bearing or surface to be 
lubricated. 








WorkMen 1N America.—Owing to the scarcity of labour in the 
rolling mills of Pittsburg, U.S., some of the ironmasters are now 
engaging considerable numbers of workmen in this country. 

‘THE Great Hastern.—Several of the boilers of this vessel have had 
the brass tubes removed in consequence of wear and leakage. Iron 
tubes, made by Messrs. Lloydand Lloyd, of the Albion Tube Works, 
Birmingham, have been substituted in their place. 

Tue Pneumatic Disratca.—Mr. Rammell’s system of pneumatic 
tubes is to be adopted in Paris to connect the post-oftice and the Halles 
Centrales with the principal railway stations. Its application for 
the conveyance of passengers is already strongly urged. 

Raitway Bitis.—In the House ef Lords it has been ordered that 
no petition for any private bill will be received after this date, un- 
less it shall have been approved by the Court of Chancery, nor any 
petition for a private bill approved by the Court of Chancery after 
Tuesday, the 12th of May. It has also been determined not to 
receive any report from the Judges upon petitions presented to the 
House for private bills after the 12th of May. By a return made to 
the House of Lords, it appears that the number of houses proposed 
to be taken for the construction of the proposed Ludgate Railway 
Station was 130, estimated to displace 700 persons, the houses in 
question being situate in Fleet-lane, Seacole-lane, New-court, Bear- 
alley, Brazier-buildings, Newcastle-street, Turnagain-lane, Green 
\ and-Knot-court, in the neighbourhood of 
Farringdon-strect, St. Sepulchre. 

Stokes bay Ramway.—The railway and pier of this company 
have been inspected by Captain ‘I'yler, the Government Inspector, 
with the view of opening the same for public traffic on Monday 
next. ‘I'hese undertakings were commenced by Messrs. Brassey and 
Ogilvie in 1860, under Mr. Fulton, the engineer, and have just been 
successfully completed. The object was to accelerate the time of 
transit between London and other towns on the main land and the 
Isle of Wight by about one hour. The sea passage would be re- 
duced from five miles to two miles and a half. The railway to 
the pier head would enable passengers to pass between the main 
ine and the steamers without the intervention of an omnibus or 
The site of the pier was immediately opposite 
Ryde and Osborne. ‘The passage between the railway terminus on 
the pier head at Anglesea and Ryde would occupy about twelve 
minutes. 

Yue Brack Prisce.—The following from “The Black Prince” 
has appeared in the Times:—“In your report of the trial of my 
confrere, the Royal Oak, in the Times of yesterday, you state that 
‘the engines of the Royal Oak are of 800-horse power (nominal), 
while those of the Black Prince are 1,250-horse power, and yet, on 
the occasion of the last trial trip of the latter vessel, she only 
attained a mean speed of 12:209 knots, the Royal Oak thus beating 
the Prince by a quarter of a knot an hour.’ 1 am bound, sir, to say, 
in defence of my own reputation, that you are entirely in error on 
this point. My last trial trip took place on the 10th of September, 
1862, and my mean speed on that occasion (vide Admiralty official 
returns) was 13.604 knots. Allow me, sir, also, to draw attention 
to another important point altogether omitted in your notice of the 
Royal Oak’s trial—that is, so far as relates to comparisons of speed 
between us two. My draught of water on my trial was 27ft. 3in. 
aft, and 26ft. 4in.forward,with all my guns, coals, stores, provisions, 
and crew on board—ready, in fact, for a three years’ cruise. My 
brother, the Royal Oak, drew on his trial, according to your report, 
only 23ft. lin. aft, and 20ft. 4in. forward, with nothing whatever on 
board.” 
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JENKINS AND JUMELLE’S 


GOVERNORS FOR STEAM ENGINES. 





Tus invention, by C. C. Jenkins and Tl’. Jumelle, of Philadelphia, 
U.S., consists in combining a spring with a governor spindle and 
rods so arranged as to form a knee joint, in the manner hereinafter 
described, so that the force applied to overcome the rigidity of the 
spring may be transmitted through « leverage constantly increasing 
as the resistance of the spring increases, thereby equalising the 
action of the spring. 

The weighted arms of the governor are hung to the top of the 
spindle in the usual manner. ‘T'o the weights of the arms are jointed 
the upper ends of rods, the lower ends of the latter being connected 
to a sleeve which is fitted snugly to but arranged to slide freely on 
the spindle. A spring is connected at a point midway between its 
opposite euds to the spindle by means of nuts, which are adapted to 
the screwed portion of the said spindle. 

To one end of the spring is jointed a rod, and to the opposite end a 
similar rod, each rod being connected to a coupling by means of a 
nut, one of these couplings being connected toa lug on one side, 
and the other to a lug on the opposite side of the upper end of the 
sleeve. The lower end of the latter has a recess for receiving the 


end of the usual governor lever, through which the movement of | 


the sleeve is communicated to the throttle valve of the steam engine. 


the hole, as heretofore, it is, according to the present invention, made 
in two parts; one part is of iron and the other of sand. ‘The portion 
which is of iron is (when covered with loam) moulded in the upper 
box on the convex surface, which produces the hollow of the 
sleeper; the portion which is of sand is produced in the lower box 
in the same manner as the other parts of the mould. Thus it will 
be seen that the core is formed complete in the upper and lower 
boxes, and has not, as heretofore, to be laid in as a separate piece 
between the two after the pattern has been drawn, and the mould is 


| otherwise complete. 


This recess being formed by two collars, one of which is fast to the | 


sleeve, the other being screwed on to the same, as is also a nut, the 
striking of which against a nut screwed on the spindle limits 
the downward movement of the sleeve, and consequently the 
inward movement of the weights. 

Figs. 1 and 2 illustrate this invention as applied to a governor for 
steam engines, and Fig. 3 is a sectional view of parts of Figs. 1 and ¥. 

A represents the spindle of the governor, aud B and B' the 
weighted arms hung to the top of the spindle in the usual manner. 
To the weights a, a of the arms B and B! are jointed the upper 
ends of the rods C and C!, the lower ends of the latter being con- 
nected to the sleeve D, which is fitted snugly to, but arranged to 
slide freely on, the spindle A; E isa spring connected at a point 
midway between its opposite ends to the spindle A by means of nuts 
6 and c, which are adapted to the screwed portion of the spindle. 

To one end of the spring is jointeda rod I’, and to the opposite 
end a similar rod F!, each rod being connected to a coupling G by 
means of a nut d, one of these couplings being connected to a lug 
ou one side, and the other to a lug on the opposite side of the upper 
end of the sleeve D. The lower end of the latter has a recess A for 
receiving the end of the usual governor lever, through which 
the movement of the sleeve 
valve of the steam engine. 
éand j, the former of which is fast to the sleeve, the latter being 
screwed on to the same, as is also the nut 4, the striking of which 
against the nut m limits the downward movement of the sleeve and 


consequently the inward movement of the weights, the nut m screw- 


ing on to the spindle A. 

The sleeve D is illustrated in Fig. 1as depressed to the limit 
of its downward movement as regulated by this nut. As the 
governor revolves the weighted arms will fly out, and the sleeve 


is communicated to the throttle | 
This recess being formed by the collars | 





will rise to an extent regulated by the speed of the governor | 


and the rigidity of the spring E. Now, supposing this spring acted 
directly on the sleeve without the intervention of the rods F and 
F', it will be evident that the higher the sleeve rises, through the 
centrifugal force of the weights, the greater will be the opposing 
force presented by the increased rigidity of the spring as the 
opposite ends of the latter are raised, consequently the 
governor will be irregular in its movement, the irregu- 
larity being in proportion to the difference in the rigidity of the 
spring as the ends of the latter are raised. By connecting the 


spring to the sleeve by means of the rod F and F!, however, the | 


case is different, as they form with the sleeve and spring the well- 


known kuee joint, so that as the sleeve is raised it acts on the spring | 


through a leverage, gradually increasing as the sleeve rises and as 
the rigidity of the spring increases. ‘hus in Fig. ], where the sleeve 
is depressed to the limit of its downward movement, the force 
applied by the revolving balls tending to raise the ends of the spring 
will be applied through a leverage equivalent to that represented by 
the dotted lines y and y', the former representing the long arm of the 
lever acted upon by the sleeve, and the latter the short arm acting on 
the spring and the point g being the fulcrum of the lever. As the 
sleeve rises the long arm of the lever becomes gradually longer and 
the short arm shorter, so that by the time the sleeve has arrived at 
the position shown in Fig. 2, the leverage on the spring will ,have 
been increased to the proportion represented by the dotted lines in 
that figure. 





BARRETT’S CASTING RAILWAY SLEEPERS AND 
CHAIRS. 


Tus invention, by William Barrett, of Norton Furnaces, near 
Stockton-on-Tees, is for improvements in casting railway sleepers 
and chairs where tie-bars are used, and such improvements are 
applicable when casting chairs which have hollow inverted sleepers 
similar to those known as Greaves’, throngh which, when in use, 
tie-bars are passed and secured by keys. When making a mould for 
the casting of achair and sleeper of this description, cores are used to 
produce the requisite holes in the castings for the passage of the 
Uie-bars. This is usually done by forming printson the pattern which 
produce depressions in the sand into which the core separately 
moulded is afterwards fitted. 

Now in place of making the core for the purpose of producing 


By this method the holes are east clean and true, and require no 
fitting or filing, as the tie-bar will pass through the holes readily, 
and the ends where the gibs and cotters come are also true. ‘Time 


| and labour also is saved in the moulding. 


It is not essential that the portion of the core described as being 
of iron should be of this material, it may be moulded in the sand of 
the upper box in the same manner as the other parts of the mould 
(the pattern being suitably formed to produce it), and this method 
also will save time and labour in the moulding; but for the reasons 
already given it is preferred to make this part of the core of iron as 
originally stated. 


Fic.2. 





Fig. 1 is a plan of a chair and sleeper, known as Greaves’; it is 
shown as an example of a chair and sleeper to the production of 
which the invention is applicable. A portion of a tie-bar and a gib 
and cotter are shown in connection with the chair and sleeper; Fig. 
2 is a vertical section of a mould constructed according to the inven- 
tion, and suitable for casting a chair and sleeper such as that shown 
at Fig. 1. 

a, a, is ihe upper box, with the sand therein, and 4, b, are the metal 
cores. ‘This upper box is produced on a pattern surface suitably 
formed for this purpose; the box is secured to the surface, and the 
cores b, b are fitted into recesses therein; the box is then rammed 
with sand and lifted off the pattern surface; c is the lower box, with 
the sand therein. This box is also rammed on a suitable pattern, 
which is suchas has heretofore been used, except that there are no core 
prints upon it, but ithas recesses to produce in themould the portions of 
sand marked c', c!, which goto completethe core. When the pattern 
is drawn the two boxes are fitted together, and produce a mould 
without any core being introduced either between the boxes or into 
either of them. After removing the pattern, as before mentioned, 
it is obvious that the metal cores ), 4 may be omitted, or similar 
cores may be moulded in loam, and employed in the same manner; 
and this will also be found convenient ia practice, and will be found 
to produce very true holes and surfaces for the gibs and cotters. 
Loam cores constructed in this manner are, indeed, in some respects 
preferable to those of iron. 








Trave AND Punic Improvements In France.—The coachmakers, 
who profess to undersell their English competitors by 20 per cent., 
have received large orders from the interior of France, as well as 
from Belgium, Germany, and Italy. It is now evident to the most 
prejudiced that the prohibition on the importation of foreign car- 
riages was more injurious than advantageous to French coach- 
makers. Official returns show that the value of the carriages im- 
ported into France last year was only 172,405f., while carriages to 
the amount of 4,356,970f. were exported. Some manufacturers who 
reduced the hours during the winter are now working full time. The 
manufacture of steel, which was confined to a few houses, is now 
making great progress in France. All the workshops in the Fau- 
bourg St. Antoine are fully employed, and the population of the 
Faubourg St. Marceau find occupation in the tan-yards and work- 
shops where skins are dressed. The great iron manufacturers and 
metal founders have found it necessary to increase the number of 
their operatives since the beginning of the month. 300 tons of iron 
plates were despatched last week by railway for the construction of 
bridges, and a further supply is called for. The construction of 
wagons for the various railway companies gives employment to a 
great number of hands. The Gencral Omnibus Company, find- 
ing their present establishment insufficient for the services 
of the public, are also adding to their hands, The muni- 
cipal council of Paris have granted 58,000 métres of ground adjoin- 
ing the Boulevart Prince Eugéne to a great public company, on con- 
dition that it shall be covered with buildings within a limited period. 
‘TLese constructions must necessarily give bread to a vast number of 
operatives. ‘Che municipal council of Paris is anxious that the new 
streets opened shall not have the appearance of ruins but that the 
old buildings shall be quickly removed, and new ones erected in 
their place. It insists on streets being opened and houses built 
rapidly, that the new quarters may be habitable, and that wholesome 
dwellings shall be substituted for those which have been removed. 

Suipments or Munitions or War to tHe Norrnern States.— 
In a speech in the House of Commons the other evening Mr, Laird 
recapitulated some of the consignments which had been made to 
the Federal States, as follows:—From the Ist of May, 1861, to the 
3ist of December, 1862, there were exported from this kingdom to 
Northern ports :— 





Muskets.. .. oo c© oc co 2 cH 08 ef of es 41,500 
Rifles co oo ce co ce ce o 08 ef ec ce ce 341,000 
Gun-flints .. «2 os oc c8 cf ce 8 es of of 26,500 
Percussion CapS .. +s +e se ce ee ee ee oe oe 49,982,000 
Dweees <2 <¢ 06 * ° eo te 2,250 


Nor is this anything like a complete list. Many a cargo of “ hard- 
ware” has been shipped to Federal ports the contents of which would 
have swelled the catalogue of munitions supplied. These exports, 
too, are still going on. In the first three months of the present 
year 23,870 gun barrels, 30,802 rifles, and 3,105,800 percussion caps 
were despatched from this country to the United States. Such car- 
goes surely counterbalance the escape of the Alabama, but there is 
still more to be said. Mr. Laird informed the House that during 
the present war the Federal Government had actually pro- 
posed to oblain in this country that very assistance which 
the Confederate Government did obtain, and which is 
made the groundwork of the present charge. An agent of 
the Northern Government came over here to treat for the 
construction and equipment of vessels of war for the Federal navy. 
Ile obtained plans and estimates, with which he returned to Wash- 
ington, and from that city he wrote to Mr. Laird, proposing that he 
should build a ship of war for the Federal Government, “ with guns 
and everything appertaining.” Shortly afterwards Mr. Laird 
received another application, from the same quarter, for “ two iron- 
plated steamers,” and when he replied that the firm could not accept 
orders to be completed in so short a time, he was favoured with a 
communication regretting his decision, and trusting that he might 
still be induced to undertake “ one or more of the gunboats.” 

Instpe AN InoncLav.—The special correspondent of the New Yori: 
Herald was ou board the Montauk when she attacked Fort McAllister 
in February. ‘The vessel carried 15-inch guns. “I took up my 
position,” he writes, “in the pilot-house, which, about halt-past 
eight o'clock, was hit a tremendous blow by ashot. Your corre- 
spondent was at the instant of impact on one knee writing a para- 
graph in his note-book. ‘he shock was somewhat severe, and after- 
wards I found the shot struck close to my head. It unbalanced me, 
and I tumbled over against the side of the narrow pilot-house, when, 
to my surprise, I was struck by a piece of iron bolt with the nut at- 
tached (weighing about 1 1b.), first on the shoulder and then on the 
knee. Some of the other bolts were knocked out. The iron was, 
no doubt, of an inferior quality, and had they been of the same 
character as those in the turret such an event would not have 
taken place. In view of such an accident, and suffering 
from the shock, I left the pilot-house. I felt satisfied that 
the pilot-house is as strong as any part of the vessel, but the bolts 
will have to be protected from flying inwards. The sensation 
below decks was far different from that which I had experienced in 
the pilot-house. ‘Tbe sound of our own guns was more acute and 
unpleasant, and well it might be, when it is taken into consideration 
that the whole volume of sound from the discharge of each gun 
passed directly over and within a few inches of our heads, the con- 
cussion passing into the system through the brain by the top of the 
head. I cannot say that it was painful, but it was far from pleasant, 
and, in addition to this, you were scarcely ever able to hear the word 
of command when the guns were fired. To hear the officers say, 
‘ Are you ready ? Fire!’ takes off much of the unpleasantness of the 
shock, but below you do not have that warning. We fired both 
guns on an average once iv four minutes. It was just six minutes 
past eleven o'clock, 1 was standing in the wardroom, and in con- 
versation with Dr. Brayton, when a most terrific blow was struck 
upon our deck plating directly over my head. I was driven with 
much force into a chair, and my whole muscular system seemed 
for about two minutes perfectly paralysed. I was faint, and could 
scarcely obtain my breath. I never experienced such an unpleasant 
sensation in the whole course of my life. It was a heavy shock to my 
whole system; in fact, it exceeded my experience in the pilot-house, 
and I thought I had done wrong in quittingit. And while absorbed in 
such thoughts, slam! came another such a shot, but, fortunately for 
me at least, about six feet away from where the first one struck, 
Weak as I was, this again gave me a shock. 1 soon recovered from 
the intense pain J suffered, and resumed my notes, but was con- 
tinually in apprehension of having the dose repeated. Fortunately, 
however, it was not. Shortly afterwards Mr, Browne, our pay- 
master, who took my place in the pilot-house, came into the ward- 
room, and reported that it had been hit again, and quite a number 
of the bolts broken otf and flung violently across the pilot-house, 
narrowly escaping Doty, the quartermaster, and himself. So 1 
was thankful that I was not there, for with so many in this little 
coop somebody would have been hit. At this time of the fight it 
was bang, bang, from our own guns, and crack, slam, whiz-z-z-z 
from the enemy's shot, the combined noises forming a musical per- 
formance seldom or ever heard with such composure by so many 
men, who felt themselves perfectly safe. Of the fort we could see 
that the parapets were severely injured, while the huge traverses 
bore deep marks of our shells. But yet, in the main, the work bids 
fair to stand for some hours longer, and our ammunition was too 
costly to be used with such an object in view, and it was decided to 
discontinue the action before noon, and at seven minutes before 
meridian the anchor was away and we were drifting down 
the narrow river. The enemy, rejoicing over our departure, 
manued his guns and blazed away as lively as he could. We 
bear some marks of a heavy hammering, and yet we are as 
good as new—better, we think, as we show proof marks of our in- 
vulnerability. ‘lhe enemy put two of his shots quite near our port- 
holes, both being between the iuner line of them. The pilot-house 
was struck by one rifled and two round shot. The smokestack is 
well ventilated, and looks something like a pepperbox for a giant. 
The holes do not injure its draught. The side armour is well 
marked, but the indentations in nowise injure the vessel. The 
deck armour is badly scarred, but no ill effects accrue from them, 
and it is believed that the deck will not leak at the point of impact. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE DYNAMIC THEORY OF HEAT. 


Sm,—In your number of the 27th inst. you reproduce the sub- 
stance of a paper on the “ Action of Heat and Force upon Matter,” 
read by Mr. J. C. Dyer, before the Manchester Literary and Philoso- 
phical Society, in which an attempt is made to disprove the correct- 
ness of the dynamic theory of heat, and to treat as “supererogatory 
inventions” certain hypotheses, and the conclusions to which they 
have been the means of leading Drs. Joule, Rankine, Thomson, 
Tyndall, and others, who, little suspecting, perhaps, that they were 
to be attacked in so learned a quarter at this stage of their labours, 
flattered themselves’ with the belief that they had securely esta- 
blished the foundation of a new science—the science of thermo- 
dynamics. 

Mr. Dyer rests his grounds for disbelief upon the apparent non- 
production of heat by the moving force exerted in waterfalls, rail- 
way springs, hydraulic presses, and the like, which fact, he says, 
must be fatal to the dynamic creation of heat ; and his whole griev- 
ance against Dr. Rankine’s hypothesis of molecular vortices, as well 
as against the idea of heat-energy generally, is set forth in the 
following remarkable passage, which it is worth reproducing here, 
because it shows that the human mind remains still what it was 
centuries ago when it poisoned Socrates for proclaiming the exist- 
ence of a God whom nobody had seen—when it cast Galileo into a 
dungeon for asserting a truth which was so contrary to the daily 
experience of the senses—or when it shut up Solomon de Caus in a 
lunatic asylum for offering to produce motion by means of an inert 
body confined in a vessel. Here is the paragraph :— 

“That no mechanical euergy is exerted in the conversion of water 
into steam is obvious to our senses, since evaporation is the most 
gentle, imperceptible, as well as the most universal phenomenon in 
Nature’s laboratory; and, although the elasticity of steam exerts 
mechanical force, yet chemical force alone is concerned in evapora- 
tion; and, therefore, cannot be compared with falling bodies, so that 
the alleged energy of atoms in the action of water is wholly imagi- 
nary; nor can philosophy assert any fact which cannot be proved 
by experiment, or established by plain induction; and in eases 
cited no one can know an thing about the occult forces and energies of 
the motions of atoms atte nding the mutations of wate a 

It might be easily shown that evaporation is not necessarily the most 
gentle and the most imperceptible of natural phenomena, but that 
would not minister to the final object of this letter; the fact, however, of 
its being most universal, and sometimes imperceptible, does, most un- 
questiovably, furnish an argument in favour of Dr. Rankine’s views, 
when, in reference to the apparent non-production of heat in the 
case of waterfalls, he urges the inefliciency of our means of observa- 
tion—for what means are there to show that the greater part of the 
sensible heat created is not carried away in the shape of latent heat 
by the vapour of water which may there be generated ? 

But Mr. Dyer'’s grievance resides in the fact that no one can know 
anything about the occult forces and energies attending the muta- 
tions of the atoms of water—noone can take direct cognizance of them. 
That, however, is the case in many other natural phenomena, where 
we are doomed to remain ignorant of primary causes, and become ac- 
quainted only with their existence by their effects. It is the case in 
both animal and vegetable life, where we remain ignorant of the 
principle, or the primary cause of life, though we are conversant 
with its manifestations; and it is the case in the motions of heavenly 
bodies, with the primary cause of which we remain ignorant, 
though we are acquainted with its laws. Apparently, also, it will 
have to be so in the case at issue with Mr. Dyer, and being unable to 
know anything about the occult forces attending the mutations of the 
atoms of water, we shall have to become acquainted with their ex- 
istence through some manifestation tangible to our senses; and it is 
to be presumed that Mr. Dyer will be a convert to the thermody- 
namic theory, if such a manifestation is presented to his senses as 
can Jeave no reasonable room for doubt. 

Fortunately it seems to be one of the dispensations of the primary 
cause of all causes to provide means of illustrating the most abstruse 
truths, or for rendering popularly palpable the most occult natural 
phenomena; and a popular illustration of the truth in question—an 
illustration which will, no doubt, some day be as universal as the phe- 
nomenon of the evaporation of water applied tothe usefularts—is found 
in that ingenious apparatus known as Giffard’s Injector. There we 
have a mechanical work of known magnitude performed by means 
of a jet of steam taken from the upper part of a boiler, and returning 
into the same at the bottom. As no heat is lost in this rapid transit 
save an imperceptible amount through radiation, unless some heat 
disappears over the performance of the work of feeding the 
boiler, as asserted by the dynamic theory, then there is here a cer- 
tain amount of work performed without expense, and Giffard’s In- 
jector is a realisation of the long exploded notion of the perpetuum 
mobile ! 

Mr. Dyer and his followers must choose between either of the two 
explanations offered for the work performed by this apparatus; but 
as they are not likely to believe in the perpetuum mobile, they remain 
now without an argument against the dynamic theory of heat. 

Liverpool, March 30th, 1863. J.J. Binexen, CE. 











WATER GAUGES. 

Sm,—I have observed the remarks of your correspondent “ T. F.” 
in last week's publication, on the above subject. I have repeatedly 
noticed the same results with a water gauge I have in nearly con- 
stant work. 

I think I can offer even a better illustration of that remarkable 
phenomenon, viz., a pipe of a given length, which is in direct com- 
munication with a steam boiler, remaining for a portion of its length 
almost cold. My gauge is connected with the boiler by pipes about 
two feet long, both of which pass through the return thie, where 
there is, undoubtedly, a great heat, But still, as your correspondent 
observes, the steam portion of the glass remains perfectly cool. 

This appears to me a most singular fact, when we take into con- 
sideration the position of the pipes. For, supposing them (as you 
—— to be filled with air, that air must necessarily become 
seated from the position of the pipes. P 

Again, I cannot quite understand how the glass, or any portion of 
it, can be filled with air, especially after the first blowing out, since 
we know what a small quantity a steam boiler in cons.ant work 
contains. 

A further explanation of this important theory woula greatly 
oblige AN OLp Svrseriper. ~ 

March 30th, 1863. 





THE GROWTH OF TREES, 


Sm,—The following article on the growth of trees has appeared in 
several periodicals lately, but while the article shows the popular 
error it does not explain the cause of the want of uniformity in the 
thickness of the annular rings of trees. Will you allow me, there- 
fore, to append a few facts which might be of some value to a num- 
ber of your readers :— 

“PorutaR Error ReGarping tHe WANT oF UNIFORMITY IN| THE 
Tuickness OF THE ANNULAR Rings or ‘TRekS.—On reference to the 
cross section of a newly felled tree, it will be observed that the 
timber has not formed of uniform thickness round the pith of the 
tree. This is uniformly the case towards the base of the spruce, 
Scotch fir, and larch. The popular belief is, that the wood forms 
faster towards the side most exposed to the light and the heat of the 
sun’s rays. Were this the case it would prove that we have more 
of these from the south-east than from any other quarter. The pre- 
vailing high winds in Britain are from the north-west or south-west, 
and they gg, Aantal hardest in autumn, when the young wood is 
most liable to be permanently bent in any given direction. This 

es the top lean towards the north-east or south-east; and, by 
one of the many admirable compensating operations of the Great 








Creator, the wood at the base grows fastest on those sides, so that 
it may act as a natural buttress, and maintain the centre of gravity.” 

The above is a very old-fashioned, but very unsatisfactory, method 
of trying to explain the cause of any effect we do not understand ; 
in fact, it is no explanation whatever. We know that the Great 
Creator is the first cause of every operation in wature, but he at the 
same time causes secondary laws to govern many of the operations 
of nature; and if we examine the powers operating upon the growth 
of trees, we will find that it is by simple mechanical action that the 
annular rings are always thickest on the side opposite to the direc- 
tion of the prevailing winds, because, when the tree is bent, it forms 
a bow or arch, and the fibres on the convex side of the arch undergo 
a tensile strain, which partially closes the pores of the wood on that 
side; while, on the concave side of the tree, the fibres undergo 
vertical compression, which has a tendency to open the pores on 
that side; consequently the sap rises more freely on the concave 
side, and causes « more rapid growth on that side than on the other ; 
at the same time the wood is much softer than on the convex side. 
In proof of this, take the Scotch fir, larch, or spruce, and examine 
the cross section near the base with a microscope, and it will be 
found that the pores on the convex side are much finer and compact 
than on the other. 

Again, take a longitudinal section of the tree cut through the 
centre so as to show both the convex and concave sides, and it will be 
found that on the convex sides the fibres are hard and run in nearly 
straight lines, whereas on the concave side they are soft and have a 
wavy appearance caused by vertical compression. Again, cut equal 
portions from the convex and concavesides of the same tree opposite one 
another, and dry them: thoroughly, and it will be found that the wood 
from the convex side has a much higher specific gravity than that 
from the concave side. Again, the wood cut from the convex side 
is much stronger and will sustain a greater transverse strain than 
wood cut from the concave side of the same tree. Again, the wood 
cut from the convex side of the tree is more durable than that from 
the concave side. Where Scotch fir, larch, or spruce has been used 
for roofing, joisting, or flooring, I have always found that the con- 
cave side, with the larger fibre, gets;worm-eaten andiquite rotten long 
before the other side. hese facts I discovered many years ago; 
a knowledge of which is invaluable to parties using that kind of 
timber to enable them to know in what direction to cut up the trees 
for certain purposes. Wituram Burs, C.E. 

Bury St. Edmunds, 28th March, 1863. 


SIR WILLIAM ARMSTRONG. 


Tue following is a return to an address of the Hon. the House of 
Commons, dated March 20, 1863, for “ copy of all correspondence 
between her Majesty’s Government and Sir William Armstrong 
as to the resignation of his appointment as Engineer for Rifled 
Ordnance :"— 


Letrer rrom Sim W. G. Armstrona 10 THE UNDER- 
Srare ror Wan, vatep NewcastLe-vuron-T'YNE, 


“Copy or 
SeEcRETARY OF 
Feb, 5, 1865, 
“Sir,—The termination of the agreement between the Govern- 

ment and the Elswick Ordnance Company will have the effect of 
leaving that company burdened with a much larger plant than is 
covered by their guarantee. The friends who compose that com- 
pany, and who were induced through me to embark their capital in 
the undertaking, feel that they have a claim upop me to join their 
firm, and lend my aid, in rendering their uncovered expenditure 
productive. 

“The memorandum which defines the terms of my appointment 
gives me the option of taking this step at any time, but up to this 
date I have abstained from doing so. The same memorandum 
secures to me a continuance of my appointment, at a salary of £2,000 
a year, for aterm of which upwards of three years have yet to ex- 

yjre. 
ee As L cannot join the Elswick Company in capacity to be useful 
without interference with my official duties, which at present 
absorb all my attention, | am induced to tender my resiguation, 
relinquishing, of course, all claim to further payment. I shall, how- 
ever, at all times be ready gratuitously to render the War Depart- 
ment any assistance that may be required from me in reference to 
subjects connected with the office which I have had the honour of 
holding.—I have .&e, “ W. G. ARMSTRONG. 


c. 
“The Under Secretary of State, War Department.” 


“Cory or Letrer rrom Earu pe Grey To Sir W. G. ArmstRronc, 
DATED Fes, 12, 1863. 

“ Str,—I am desired by Secretary Sir Gieorge Cornewall Lewis 
to acknowledge the receipt of your letter of the Sth inst., resigning 
the appointments which you hold in this department, on the ground 
that the duties connected with them would prevent you from giving 
to the Elswick Ordnance Company the personal co-operation and 
assistance which you are desirous of affording to them in con- 
sequence of the termination of their agreement with the Govern- 
ment, 

“The offer of your resignation being perfectly spontaneous, 
and the result of arrangements of a private and personal nature, 
altogether unconnected with your official position as Engineer for 
Rifled Ordnance and Superintendent of the Royal Gun Factories, 
Sir George Lewis has only to express his acquiescence in the course 
which you desire to adopt; but he cannot permit your official con- 
nection with this department to cease without conveying to you, as 
I am now directed to do, his high sense of the zealous and efficient 
manner in which you have invariably discharged your public duties, 
and of the advantage which her Majesty's Government have derived 
from your services while holding the appointments which you have 
now resigned. 

“T am also desired by Sir George lewis to convey to you 
his thanks for the offer contained in the last paragraph of your 
letter.—I have, &e., 

“De Grey and Ripon. 

“ Sir W. G. Armstrong, C.B., &c.” 





NOTES FROM NEW SOUTH WALES. 


We have intelligence from New South Wales to Jan. 21. With 
reference to the proposed leasing of the Government railways, it 
appears that, as the Government will not be prepared to hand over the 
lines before July 1, the time for receiving tenders is extended to 
May 1, 1863. ‘The first sod has been turned of a branch from 
Blacktown, on the Great Western Railway, to Windsor and Rich- 
mond. ‘The ceremony was performed by the Minister for Works, 
in the presence of a large concourse of residents inthedistricts and of 
visitorsfrom Sydney ; subsequently the first brick was laid foracul- 
vert, and the first pile of a bridge was driven, by two Windsor ladies, 
Theline to Windsor was originally intended for a horse railway, and 
the estimate for the work met with much opposition in the Assembly 
on that account. It was, however, announced at the recent celebra- 
tion that horses were not to be used on the line, but a light kind of 
locomotive. Both Mr. Arnold and Mr. Weaver, the engineer to the 
line, have expressed themselves in favour of horse railways 


for certain kinds of traflic. Their abandonment of the 
principle, as applied to the Windsor line, is stated to be 
owing to the experience of the satisfactory working of a 


locomotive recently imported by Sir M. Peto and Co., for use on 
their works. This engine, which is employed in conveying ballast 
along the Southern extension, has frequently drawn a load of from 
35 tons to 40 tons up an incline of 1 in 20; and it is proposed 
to use on the Windsor Railway a locomotive of similar construction, 
weighing, when loaded, about 12 tons, and capable of carrying heavy 
loads up steep inclines at a rate of speed not exceeding fifteen miles 
an hour. The works are to be of a sufficiently permanent character 
for locomotive traffic. The rails to be used are those known as the 


contractor's rails, their weight being 55 Ib. to the yard. The steepest 
gradient on the line is 1 in 33, ang this occurs only at two or three 
places, and never for so much as a quarter of a mile in one length, 








the sharpest curve is one of thirteen chains radius, occurring at the 
junction of the line with the Western Railway. The main differ- 
ence between this and the other railways will be in the saving of 
expense; while the extensions on the Southern line cost about 
£8,500 a mile, the Windsor line is only to cost £3,000, both Mr. Ar- 
nold and Mr. Weaver being sanguine of constructing it for that sum. 
With the exception of two large viaducts at Windsor and at 
South Creek, and of the permanent way, the whole of 
the works are now contracted for — the portion between 
Blacktown and Windsor by Messrs. Randle and Gibbons, and that 
between Windsor and Richmond by Mr. Gwyneth. Tenders are 
called for one of the viaducts, and the other will be shortly adver- 
tised. It is expected that in twelve months the line will be brought 
into use. The contract for Sir M. Peto and Co.’s northern extension 
to Singleton expired December 31st, 1362, but the works were not 
completed in January. All that remained to be done was the 
ballasting of a portion of the line and the finishing of the station. 
The extension was proposed to be opened on the 17th inst., that 
being the anniversary of the discovery, by Mr. Singleton, of St. 
Patrick’s Plains—so called from their having been first explored on 
St. Patrick's Day. The only other portion of Sir M. Peto and Co.’s 
works not yet finished is the line between Menangle and Picton, 
which is receiving the permanent way. Considerable progress 
has been made with the viaduct at Menanagle, upon which a large 
number of men are employed. The piers are finished, and the 
rivetting is being actively proceeded with. The whole 
of the plates are now landed. It is calculated that the 
viaduct will be finished by the Ist of May, and it is pro- 
bable that the line to Picton (which will terminate Sir 
M. Peto and Co.’s works in this colony) will be ready for opening 
in the course of that month. The continuation into Penrith of Sir 
M. Peto and Co.'s extension of the Great Western Railway was 
opened for traflic in January. The additional line is 14 miles in 
length; the formation was carried out by Mr. Gibbons, and the 
permanent way by Messrs. Bewick and Lewry. A suitable station 
has been erected, but the goods shed, though contracted for several 
months since, is not yet built, the contractor having failed to carry 
out his engagement. The works on the Morpeth Railway, which 
will connect the Great Northern Railway with the head of the navi- 
gation of the Ilunter, are nearly finished. Mr. Martindale’s con- 
tract is merely for the formation ; that for the permanent way is not 
yet let. he rails for the line were in January daily expected to 
arrive from England. A contract has been taken for the 
second section of the extension beyond the Nepean of 
the Great Western Railway. The section is about 113 
miles in length, and will carry the railway from a_ point 
near the Welcome Inn to within a few yards of the Blue Moun- 
tain Inn. Throughout this section the railway runs alongside of 
the present road, the latter being in some places impinged upon by 
the former. The works are similar in character to those in the 
first section, comprising some very heavy cuttings and embank- 
ments. ‘The steepest gradieut adopted is 1 in 33, which inclination 
cecurs in several portions of the line; occasionally, where the 
ascent is less abrupt, the gradients are 1 in 40, 1 in 55, and 1 in 66, 
The sharpest curve is one of eight chains radius ; this occurs at two 
or three places. ‘There are several curves of ten and a few of twenty 
chains radius. The excavations will be principally through sand- 
stone rock, but occasionally through sand, boulders, and pipeclay. 
The cuttings will, in some places, be very steep; one of these, which 
will be eleven chains long, will be 51ft. in depth, and another, eight 
chainsin length, will havea depth of 48ft. Eighteen months are allowed 
for the formation of the line. ‘Tenders are invited for the first 
section of the extension beyond Singleton of the Great Northern 


Railway. The section is 15} miles in length, and will 
carry the line as far as Liddall. The tenders next invited 


will be for the extension beyond Mittagong of the Great Southern 
Railway for alength of twelve or thirteen miles. ‘The works on this 
section will include a tunnel at Gibraltar Gap, which will be pearly 
600 yards in length. In pursuance of a resolution of the Assembly 
tenders were recently invited for the ironwork for the railway bridge 
across the Nepean at Penrith. It was found, however, that the 
girders could be imported from England at a price considerably less 
than that asked by the tenderers, and their offers were accordingly 
declined. ‘Tenders will also have to be called for the rails for the 
new extensions (the Fitzroy Iron Mining Company not being pre- 
pared to undertake the contract), but it is not likely that any tenders 
will be received at the price at which the material can be imported 
by the Government, 

A floating dock has been launched at Sydney by Messrs. Kely 
and Harper. The dock is 160ft.in length by 45ft. in width, and 
contrary to all expectations, only drew, when afloat, 16in. which is 
far under what was anticipated. Engines, manufactured by Messrs. 
Chapman Brothers, of 14-horse power, working a centrifugal pump, 
calculated to clear the dock in two hours and a half, are being fitted 
when the dock will be available for the reception of vessels up to 
160it. in length. The cost of construction will be about £7,000. 

The harbour works in progress at Newcastle continue to make 
steady strides towards completion. Another large work is the con- 
struction of a breakwater at the entrance of the Clarence river. The 
stone used for the work is conveyed from the quarry to the break- 
water upon a railway 600ft. in length, and is blasted out in masses 
of from 30 ewt. to 50 tons. Although the tackling of the cranes and 
lifting apparatus is very strong, constant breakages occur in conse- 
quence of the great size of the stones required for the work. The 
breakwater and the approach together were run out in January for a 
length of about 560it. ‘he workmanship is rough, but extremely 
solid. <A large plant is required for carrying on the work. There are 
twenty-four wagons for conveying the stone to the tip-end; each of 
these weighs from 30 cwt.to 2} tons, and is 7ft. square in the platform. 
Rails are already laid for a length of two miles in the different sidings 
and approaches to and from the quarry and breakwater. ‘T'wo 12- 
ton cranes and three powerful shear-legs are constantly working ; the 
latter is capable of raising 15 tonseach. A dyke is in progress for 
the protection of the southeru bank of the river from the destroying 
action of freshets. The cost of the work is reported not to have ex- 
ceeded 60 percent. of the estimate. The harbour works at Wollon- 
gong are advancing towards completion. The eastern breakwater, 
which is to be 400ft. in length, is now run out for a length of 850ft. 
The new basin is excavated for a length of 25ft. beyond the original 
dimensions, the engineer having determined on adding another 1U0ft. 
The excavation under water is proceeding satisfactorily, about one- 
third of the required quantity of rock having been blasted and re- 
moved. At Kiamaa great deal of progress has also been made with 
the harbour works. ‘The breakwater is finished, wanting only the 
masonry head. The two arms of the basin are being carried towards 
each other; on their being joined a dam will be formed and the water 
pumped out. About two-thirds of the excavation are finished. ‘The 
dyke at the Moruya river will be completed in about a week ; and on 
itscompletion a dyke on the northern bank will be proceeded with, 
the original vote having been sufficient for the two works. 

The only telegraphic extensions for which money was voted last 
session by the Colonial Parliament were three branch lines—from 
Deniliquin to Hay, from Wellington to Dubbo, and from Braidwood 
to Queanbeyan. The construction of these lines will be conditional 
on the applicants for them entering into bonds with the Government 
to guarantee a return of five per cent. on their cost of the working ex- 
penses. The specifications for the lines have been prepared, the 
negociations with the applicants having been postponed until the 
cost of the works was ascertained. Upon satisfactory arrangements 
being made with the applicants, the lines will be proceeded with. 
The extension from Orange to Wagga Wagga is now the only line 
carried out under the votes of the previous session which is not yet 
completed. In Novemberthe extension was openedas far as forbes, 
and the wire is now carried to Burrangong. 





10j1x. Armstronc Guxs. — The contract entered into by the 
Elswick Company for the supply of ten 300-pounder guns has been 
completed, the whole of the guns haying now arrived at Woolwich 
in good condition. 
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MANCHESTER ASSOCIATION FOR THE PRE- 
VENTION OF STEAM BOILER EXPLOSIONS. 


Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, March 31st, 1863, William Fairbairn, Esq., 
C.E., F.R.S., President, in the chair, Mr. L. E. Fletcher, chief engi- 
neer, presented his monthly report, of which the following is an 
abstract :— 

During the past month there have been examined 370 engines— 
1 specially ; 492 boilers—6 specially, 17 internally, 60 thoroughly, 
and 4()9 externally,in which the following defects have been found:— 
Fracture, 2 (1 dangerous) ; corrosion, 18 (2 dangerous) ; safety valves 
out of order, 4; water gauges ditto, 24 (1 dangerous) ; pressure gauges 
ditto, 16; feed apparatus ditto, 5; blow-off cocks ditto, 47 (1 danger- 
ous); fusible plugs ditto, 5; furnaces out of shape, 3 (1 dangerous) ; 
over-pressure, 2; deficiency of water, 2; blistered plates, 2, ‘Total, 
130 (6 dangerous). Boilers without glass water gauges, 1; without 
pressure gauges, 1; without blow-off cocks, 36; without back pres- 
sure valves, 58. 





Exprosrons. 

It will be remembered that in last month’s report no detailed 
particulars were given of No. 1 Explosion, which occurred to a 
boiler not under the inspection of this Association, and which was 
of the double furnace internally fired class. Particulars have, 
however, been siuce obtiined, and show that the explosion was of a 
very simple character. It was the practice to keep up a fire in this 
boiler throughout the night for the purpose of heating the mill, 
and a boy was left in charge to attend to it. The demand 
made upon the boiler for steam was such that no supply of 
water would carry it through the night, and therefore it was the 
duty of the attendant te make up the deficiency with the donkey- 
pump. This, however, he neglected to do, in consequence of which 
the furnace crowns were laid bare, the plates became red-hot, and 
collapse ensued. The boy was absent from the boiler at the time of 
the explosion, neither was anyone else neur it, and thus happily no 
lives were lost nor anyoue injured, while the damage to property 
was ccufined to that done to the boiler itself. 

This is just one of those cases in which a low-water safety-valve 
would have been of service, not only by its giving an alarn: before 
the furnace crowns were laid bare, but also by letting off the pres- 
sure of the steam. 

Two explosions have occurred during the past month to boilers not 
under the inspection of this Association, by which 15 persons were 
killed, and 16 others injured, making a total of 31. Both boilers 












have been personally examived subsequent to the explosion. ‘The 
following is the monthly tabular statement :— 
TABULAR STATEMENT OF EXPLOSIONS, 
From Fesrvary 21st, 1863, To MARCH 27TH, 1563, INCLUSIVE. 
Index | Date. |General Description of Boiler Persons | Persons Total 
No. at a ne Seo! ied: interne. wae 
7 " »» | Vertical lronvorks Boiler, | | 
No.4 | Feb. 23 nternaly fired... .. ..| 13 15 2s 
. « - Ord‘nary double flue or * | 
: J q | } 
No. 5 | Mch.1 ‘| cashire,” internally fired.. 2 | 1 | ; 
} { 
| none. Pear 
ee eee 1b | 16 sl 


No 4 explosion occurred at an ironworks to a boiler connected to 
a series of eighteen others. It was very similar in general con- 
struction, though not precisely so, to those known as upright fur- 
nace boilers, like which it stood erect, was of considerable height, 
and surrounded with brickwork. They, however, are heated by the 
flames passing off from the iron furnaces, which play first upon the 
outside of the shell, then pass through openings in the side 
into an internal descending flue, and escape to the chimney ; while 
the boiler in question had its own independent furnace placed 
in the internal flue,“ which was thus converted from a descend- 
ing to an ascending one, the openings at the side becoming outlets 
for the flame instead of inlets. The top of the boiler was hemispherical, 
and the bottom flat; whereas in the ordinary furnace class, both ends 
are hemispherical, which is an important difference. 








The boiler was 20ft. high, and about 9ft. Gin. diameter. The 
internal fire-box was lft high, 4ft. Gin. diameter at the crown, 
and also for about the first 3ft. Gin. below; from which 


point it tapered outwards to a diameter, at the bottom, of 6ft. Gin., 
leaving an annular water space all round, about 18in. in width, 
between it and the shell. ‘Lhis fire-box was united to the shell 
at the bottom, by a flat plate connected by rings of angle iron 
inside the water space. ‘The crown of this internal fire-box was 
slightly domed, and flanged at its attachment to the cylindrical 
sides, being amply stiffened by six angle irons laid across and well 
rivetted to it. At the upper part of the fire-box were the two 
outlets previously referred to, and which were formed by 
short transverse flues passing through the water space, and thus 
establishing a communication between the internal furpace and 
the external flue. ‘These short flues, which were opposite one to 
the other, and at right angles to the furnace door, were 2ft. Gin. in 
diameter, and attached by rings of angle iron at each end. 

The thickness of the plates was: in the hemispherical end and 
cylindrical sides of the external shell, fin.: in the flat plate at the 
bottom of the water space, j;in.: while all the angle irons were 
3in, by 3in. and din. thick. In the fire-box the thickness of the 
crown plate was }iv., and that of the sides /,in. 

With regard to the lay of the plates, that in the shell was accord- 
ing to the usual plan, being radial in the hemispherical end, and 
circumferential in the cylindrical sides, the seams in the latter break- 
ing joint; while in the taper portion of the fire box the plates were 
laid longitudinally, and thus, which it is important to notice, the 
seams were in line for a length of between 6ft. and 7it. he rivet- 
ting was single throughout, and the seams were the ordinary over- 














ap. 

The boiler had been fitted with a float, two gauge taps, one feed 
stop valve, one feed back-pressure valve, and one lever safety 
valve of din. diameter, which was loaded to a pressure of nearly 
501b., and at all events would have allowed the steam to have 
reached that pressure when blowing off freely. Also there were two 
junction valves, one of which was in the steam pipe communicating 
with the entire series of boilers, and the other in that connected to 
the steam hammer. There was no steam pressure gauge on the 
boiler itself, but one was fixed to the main steam pipe beyond the 
junction valve, and thus a ‘ 
the steam within the boiler when it was shut off from the others in 
the series. Both of the junction valves were closed at the time 
ofthe explosion, and thus the safety valve formed the only outlet 
for the steam. What the pressure then rose to cannot now be as- 
certained, the steam pressure gauge, as just pointed out, giving no 
indication under such circumstances. ‘lhe safety-valve, however, 
was found to be free after the explosion, and there is no reason 
to conclude that it had been otherwise previously. But it is ap- 
parent from this how circumstances will arise which make it 
important that every boiler should be fitted with a duplicate safety- 
valve, as well as with its independent pressure gauge. 

A very general impression exists that the cause of most, if not of 
all, the explosions that occur at ironworks, is to be found in the old 
age and dilapidated condition of the boilers: such, however, was 
not the case in this instance: the workmanship of the boiler was 
satisfactory throughout, and its condition good. It was reported to 
have been at work only a few mouths, which its appearance corro- 
borated. Were all boilers in as good a condition as this one was, 
¢ xplosious would be of much rarer occurrence than at present. 

The cause of this explosion was clearly not “shortness of water ;” 
the crown of the fire-box was uninjured, the colour of the plate 
black, a thin scale covering portions of it, while the rents made in 
the boiler were not those which a deficiency of water would have 
occasioned, 

A serious oversight had been made in the design of the boiler, the 
top end being hemispherical and the bottom flat. ‘Che hemispherical 

















orded no indication of the pressure of | 








end would, when the steam was fully up and blowing off freely, have 
an upward pressure of nearly 250 tons acting upon it and tending to 
tear it away from the bottom. There would be an equal downward 
strain counteracting this, induced by the pressure of the steam upon 
the crown and tapering sides of the tire-box, combined with that upon 
the flat plate forming the bottom of the anuular water space. As long 
as the attachment between the bottom and the top of the boiler 
held good, the two forces would be in equilibrio, and the boiler 
remain at rest upon its bed. But should the attachment fail, the 
upward force would instantly shoot the top of the boiler up into the 
air with a buoyancy of 250 tons, which, it may be remarked, is equal 
to the weight of a long railway train, including the engine and 
tender fully equipped with coke and water. This action is exactly 
What took place. ‘The flat plate at the bottom gave way, rending 
completely round through the seam of rivets, at the outside 
ring of angle iron which attached it to the shell; when 
the boiler flew up and was carried to a distance of 160 yards 
from its original seat, ‘The brickwork at the top of the chimney 
was shaken, and there were marks of violence on the crown of 
the builer, so that it is possible that it struck the top of the chimney 
in its course. There is nothing surprising in this when the 
amount of the pent-up force of steam within so large a boiler is 
considered, and the due appreciation of which shows how unneces- 
sary is the supposition of the existence of explosive gaseous com- 
pounds, or any force greater than that of the steam itself; while 
the propagation of such theories only tends to divert attention from 
the real cause of steam boiler explosions. ‘The rent at the flat 
bottom plate, however, was by no means the only one that was made. 
Theshort transverse flues passing through the water space, aud which 
considerably assisted the bottom plate, also gave way, and were torn 
from both the shell and fire-box, their mode of fracture giving un- 
mistakable evidence of the upward flight of the shell. The resistance 
of these flues to fracture had severed the fire-box in the waist at 
the ring seam of rivets, at which the longitudinal plating termi- 
nated: and thus the fire-box crown, as well as one ring of plates 
with the two short flue tubes, had flown up together with the shell, 
which made a somewhat remarkable and complicated feature in the 
development of the rents. Added to this the remaining portion 
of the fire-box, which was taper, and plated longitudinally, rent at 
one of the longitudinal seams opposite the fire-door, and collapsed 
at that part. 

Some difference of opinion has existed among the engineers who 
have examined the boiler, as to Whether the explosion originated at 
the rent of the flat bottom plate, or at the collapse of the fire-box. 
Though there may be some difficulty in determining which was the 
weaker spot of the two, there has been none in deciding that the 
boiler was inherently defective; and the opinion has been 
unanimous that there is no evidence for attributing the explosion 
either to “ shortness of water” or to excessive pressure, but that it 
was clearly owing to the mal-construction of the boiler itself. Lt 
may be added that the application of the hydraulic test would have 
detected and exposed the weakness both of the fire-box and bottom 
flat plate, the former by its temporary flattening, the latter by the 
moving and rising of the outer shell. 

The jury at the coroner's inquest came to the following conclu- 
sions, Which are quite in accordance with the preceding report:— 
“That the explosion was caused by the bad construction of the 
boiler. ‘That every boiler ought to be supplied with a steam pres- 
sure gauge, and that no new boiler ought to be put to work before 
it has been examined by some competent engineer and pronounced 
to be safe.” 

No. 5 explosion occurred to one of two mill boilers working side 
by side and connected together, both being of the plain double ilued 
internally fired class, termed “ Lancashire.” 

The length of the one in question was 28ft., the diameter of the 
shell 1vft., and that of the flues, which were parallel throughout 
their whole length, 3ft. 9in.; the thickness of the plates were 
seven-sixteenths in the shell, and three-eighths in the flues. ‘The 
boiler had been fitted with one glass water gauge, one feed back- 
pressure and stop valve combined, one blow out tap, one lever 
safety valve, and one Schaeffer steam pressure gauge, common to 
both boilers. ‘Ihe pressure at which the safety valve was stated by 
the engine attendant to have blown off, was 30 Ib. on the square 
inch, which an examination of its dimensions, lever, and weights 
corroborated. 

Ou examining the boiler it was found that the right-hand flue had 
collapsed from one end to the other, and by the flattening action had 
become severed completely in two at some of the ring seams of 
rivets, as well as torn away from the end plate at the back of the 
boiler. ‘The boiler had not stirred from its original position, and 
the connections to the one alongside remained unbroken. 

The rush of water, however, from the opening at the back, had 
blown up the brick flue aud carried away the end wall of the boiler 
house, in consequence of which a floor above, as well as some cast 
iron girders by which it had been supported, were brought down. 
It was by the fall of the building that the three men received their 
injuries, one of whom was found to be dead when dug out of the 
debris. At the frontend of the boiler the furnace mountings had 
been blown off. 

The amount of damage done to the surroundiag property was 
comparatively incousiderable, and this is generally found to be the 
case where explosion is confined to collapse of the internal flues. 
Where, however, the external shell gives way, the consequences 
are much more serious. ‘The boiler does not then remain quietly in 
its seat as it did in the present instance, but—to the effect of the 
percussive action of the steam, which was the only element of 
lnjury in this case—adds that of the flight of the fragments of the 
shell, as in the preceding No. 4 explosion, as well as in the one 
that occurred to an ironworks boilerin December last, the particulars 
of which were given in the report for that month. 

With regard to the cause of the collapse, there was no evidence 
of “ shortness of water,” judging from the appearance of the plates : 
added to which, the other furnace in same boiler remained unaltered 
in shape, which could not have been the case had deficiency of water 
occurred: while, in addition, it appeared that the collapse of the 
flue had commenced at the middle of its iength, and not over the 
furnace, where the shape was less distorted than at any other part. 

‘he collapse cannot be fairly attributed to “ shortness of water,” 
but its true cause willl be found in the construction of the flue, which 
was not strengthened with flanged seams or the addition of any 
hoops. Such a flue as the present, of so large a diameteras 3it. 9in., 
and 28ft. long, made of plate only three-eighths thick, is not safe for 
regular work with steam at a pressure of 30 Ib. per square inch, as 
was the case in this instance. It might work for a time, but still 
there would be a risk, as the event proves; a risk that might have 
been avoided had the flue been strengthened with any of the 
approved methods, namely, flanged seams, or hoops, either of angle 
irou, T-iron, bridge rail section, or any other suitable form; to the 
importance of adopting which attention has been called, it is feared 
with tedious frequency, though an apology for so doing it is thought 
may be found in the repeated occurrence of such explosions as the 
present, aud in the loss of life consequent upon them. 

It may here be added, there is every reason to conclude that the 
boiler in question was an illustration of the danger referred to in 
previous reports, arising from internal flues being actually oval, 
although supposed to be circular. The angle iron rings at the end 
plates were circular, but the inclinatiou of the axis of the collapse 
of the flue indicated that the middle portion had been oval. ‘The 
other flue alongside was evidently so, and had in consequence been 
strengilicned by two stays attached to the crown. ‘The flues of all 
the boilers under the inspection of the Association are gauged to 
ascertain their actual shape, when the members allow an opportu- 
nity of making “ thorough examinations,” without which it cannot 
be done; and very numerous are the instances in which flues, 
previously supposed to be circular, are found on actual measurement 
to be oval. 

This explosion is one that must be added to the category of those 
caused by mal-cunstruction of the boiler, and cannot be termed 
accidental. The application of the bydraulic test would have detected 
the weakness, aud the adoption of any of the approved methods of 








strengthening flues mentioned above prevented the explosion. These 
preventives have now become common knowledge, they can be 
applied at little expense and by any ordinarily competent boiler 
maker, and thus are within the reach of all. It may therefore be 
fairly pointed out that their rejection by one manufacturer is an act 
of injustice to others, since nothing can operate more directly to 
induce Goverrment interference with the present unfettered use of 
steam than the freqnent occurrence of loss of life, through the 
neglect of precautions so simple as those just alluded to. 





EXPERIMENTS AT SHOEBURYNESS. 

Ox Friday the members of the Ordnance Select Committee and 
the Ironplate Committee, with several officers of the artillery aud 
engineers, made some novel gunuery experiments at Shoeburyness 
both with cannon and forms of projectiles. ‘lhe first was made by 
the Ordnance Committee entirely, aud consisted of trials to ascertain 
how far a method now rather in favour among French artillerists, 
by which a series of holes, about an inch in diameter, are bored 
through the substance of the cannon near its muzzle, in order, by 
permitting a quick escape of gas, to diminish its recoil, affects the 
service of the piece as to range and accuracy. ‘The experiments 
were made with two brass nine-pounder ordinary smooth-bore 
field pieces, Which were loaded with the usual service charges and 
spherical shot. _ Five rounds were fired fram each gun in succes- 
sion, the recoil of both being carefully measured after each discharge. 
They were then shifted, so that each occupied the platform which 
had ‘been used by the other, when again more rounds were fired, 
The minute official results of the experiment are not likely to be 
made out for some days, but the general merits of the performances 
of each gun could be seen ata glance, and were exactly what were 
anticipated before @ shot was fired. ‘he recoil of the ordinary gua 
was, in round numbers, just twice as great as that which had the 
holes bored round the muzzle, while the range and accuracy of the 
latter were scarcely more than half as good as that of the cominon 
piece. ‘Lhe lateral escape of gas and flame through the side holes 
of the French gun, if we may so call il, was very great indeed, 
so much so as to prove at once that even if the gun other- 


wise possessed the most transcendant merits it could never 


| be used either on shipboard, in casemates, or even at embras 


| the wrought or cast iron missiles. 








| by 


ures. In the open air on Friday the wigger had to be pulled 


a laniard nearly twenty yards long. One-half of the 
force of the explosion evidently escaped through the side holes 
before the force of the powder was expended on the shot, and vir- 
tually therefore the barrel of the gun is shortened by as much of 
its length as is thus perforated. As a general rule, the reeoil of the 
gun is always in exact proportion to the force it exerts in propellitig 
the shot, aud anything which takes off from this reeoil, by allow- 
ing the gas generated by the explosion to escape before it has done 
its work, just diminishes by so much the range, and, therefore, the 
accuracy of its fire. ie results obtained with this curiously bored 
gun on Friday were enough apparently to satisfy the Ordnance Com~ 
» couLUUG Lhe eEXperiments 








mittee that it would be a waste ol tine t 
further. 

Some experiments were then made with t 
pounder service-gun, loaded with steel shot, against a box target 
faced with 44-in. plates, and lined ide with teak and an iron 
skin like the Warrior. ‘The only interest of this experiment was to 
test the penetrative power of the projectiles, one of which was pre- 
pared by the Ordnance Committee, weighing 65 lb. and tired with a 
16 Ib. charge of powder. The immense superiority of this projectile 
over the cast and wrought iron shot, which, as the standards or 
units of penetration, were fired at the target before, was at once 
Its indentation was nearly 50 per cent. deeper than either 
he next shots tried were those 


he Armstrong 110- 










apparent. 


of a peculiar kind of steel made by Messrs. Makin and 
Sons, of Sheflicid. Friday was the third time — that 
steel shots supplied by this firm have been tried at Shoe- 
buryness, and always with the same result—that their metal, 


both for toughness and hardness, is superior to any other kind that 
has yet been experimented upon, A conical-headed shot of this 
kind, of which the cone was small and sharp, with a very full 
shoulder, weighing 65 1b., and propelled by only 11 Ib. of powder, 
smashed its cone completely through the plate, damaging the back- 
ing aud breaking a rib behind—the greatest result that has ever been 
obtained with so light a shot and so smalla charge. It was evident 
that only the very full form of the shoulder beneath the cone 
(part of which was sheared off) prevented the whole going com- 
pletely through the target. A second shot of the same kind, 
the same weight, aud fired with the same charge, struck the upper 
plate of the target onan uninjured part,andabout L2in. from its edge. 
ltcompletely smashed away a piece about ldin. deep by 18in. or 
20in. wide, splintering and ripping up the backing behind, One 
piece of the plate, of considerable weight, was carried far behind 
the target, where it fell with the shot itself. An examination of the 
latter showed a part of the cone broken off, but in other respects it 
was little injured, though the injury to the target was very formid- 
able, in spite of the hard, rather than tough, character of its metal. 
The trial seemed to show that to pierce the plates almost as much 
depends upon the metal of the projectile as upon either the gun or 
charge of powder which fires it. Certainly, the result seemed quite 
to upset the notion that a flat-headed shot is essentially necessary to 
punch armour plates, and, on the other hand, to strengthen the 
belief that the best form for this purpose may, after all, and with 
proper metal, be found to be the conical form adopted by Sir 
William Armstrong. ‘There was only one opinion expressed ay to 
the quality of the metal supplied by Messrs. Makin—it was, as we 
have said, the best that has yet been tried. 

As it seems probable, from the remarks made in the Jlouse of 
Commons the other night, that some members intend to honour 
future experiments with their presence, we would, as a preliminary 
step, earnestly recommend them to take a liberal view of the Shoe- 
buryuess Estimates, in order that some really stout splinter-proofs 
may be erected, from which they may see the trials with something 
like safety. Without some such additional safeguard, even ail the 








care and precautions taken by Colonel Taylor cannot long 
avert an accident. On Friday the oflicers engaged, and all 
the members of the commitice, had very narrow escapes 





from two large fragments of steel splinters which came through 
the splinter-proof and passed over the heads of those crowded 
in it, fortunately without touching any one. All the splinuter- 
proofs are more or less rough, temporary erections, made 
of any strong materials that are nearest to hand. And, indeed, in 
all its appliances for shifting guns, &c , there is an evident waut of 
proper means to the end, which is not what one expects to meet iu a 
practice ground of such national importance as Shoeburyness has 
now become. ‘This waut of a proper plant doubles the labours of a 
most zealous staff of oflicers, who, without such additional duties, 
are already almost overworked.— 7imes. 








Woo.twicu.—A large number of mechanics and labourers, amount- 
ing to about 800 men, were on Tuesday discharged from the depart- 
meut of Woolwich Arsenal, it being the close of the financial year 
of 1862-63. 

Mipiand Extension Raitway.—The extent of property proposed 
to be taken by the Midland company’s extension into London, in the 
parish of St. Pancras, amounts to 600 houses, situate in West-street, 
James-street, Skinner’s-place, Hertford, Weston, and other streets ; 
Cambridge, Canterbury, and Salisbury crescents ; King, Dorset, and 
Essex places; aud which they allege are nearly all in an almost 
ruinous conditivn. The number of persons to be displaced by their 
removal will amount to upwards of 3,000. No provision is made 
by the company for remedying the inconvenience likely to arise 
from the displacement of these persons, as no inconvenience is anti- 
cipated. ‘The Midlaud Company, under two previous Acts, are, it 
appears, empowered to purchase 269 of these tenements, inhabited 
by 1,340 persons, and the greater part of such houses bave been pur- 
chased, aud the occupiers are iv course of removal. 
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FALKINER’S PERMANENT WAY. 


Tuis invention, by T. H. Falkiner, of Dublin, relates to an im- 
proved mode of securing the fish-plates or other contrivances for 
connecting the rail onds of permanent way together, and consists in 
forming upon the ends of the bolts employed two screwed portions 
or lengths, the one being of larger diameter than the other, and 
the threads on each portion being in reverse directions, the one por- 
tion being a right and the other a left hand thread. On each of these 
portions a nut corresponding to it is screwed, that on the inner 
screwed portion serving as the ordinary or tightening nut, whilst 
that on the outer portion (which is of less diameter) being screwed 
in the reverse direction serves the combined purposes of jamming 
the inner nut and of counteracting the tendency of the bolts to turn 
loose. 





Fig. 1 represents a transverse sectional view of a bridge rail and 
joint chair, showing the mode of applying the double-reverse 
screwed bolts and their respective nuts; Fig. 2 is a similar view of 
a foot rail and fish-plates secured according to the improved method ; 
and Fig. 3 is a transverse section of the ordinary double- 
headed rail and fish plates similarly secured with the im- 
proved bolts. A represents the rail, B the joint chair or fish- 
plates, as the case may be, and C,C the improved bolts which 
serve to secure the rail joints. The ends of these bolts have two 
distinct screwed portions made upon them, the part @ being of 
larger diameter than the part 6, and the two having their screw 
threads in reverse directions, as shown. ‘The object of making the 
end of the bolt smaller than the screwed part a is to enable the first 
or tightening nut ¢ to be readily passed over the screwed end 5, and 
then screwed on to the part a. ‘The second nut ¢, which serves as 
a jam nut, is screwed in the reverse direction to the first nut, and 
consequently effectually prevents the turning or loosening of the 
main securing nut ec. 





Accwwent At Huncerrorp Bringe.—In taking down the chains 
of Hungerford Suspension Bridge, last week, and after the outer 
links of the lower chains had been removed, leaving a chain of 
alternate single and double links, this parted at the middle, the ends 
falling into the river. Five men were more or less injured. 

Parents in France.—The law of patents has given rise to a 
controversy in the Paris papers. The Zemps contains an article 
in favour of patents, in which it admits that there is an incon- 
venience attached to patents. Several unavailing attempts 
have been made to remedy this inconvenience, and there is a bill at 
present before the Chambers with the same object. The Temps ad- 
mits, further, that there are cases where it is more advantageous 
for an inventor not to take out a patent, such as where a process 
is in question. For example, an inventor might reserve 
to himself the knowledge of rendering paper sensible to light, so 
that he alone could produce photographs. In like manner it is 
believed that many manufacturers are possessed of a secret for 
which they do not find it necessary to obtain a patent. The Jemps 
is of opinion that in case of a produce an inventor is entitled to a 
patent, such as a new lamp or an apparatus for making ice, which 
when once seen may be imitated. Tn conclusion the Zemps admits 
that there will be always inventors even in countries where there are 
no patents, but there will be always more where the inventor 
will be sure, or at least expect, to reap the benefit of his invention. 

Onpnance Survey.—The report of the Topographical Department 
states that the survey of England and Wales will be finished by the 
end of the present month, and the complete map ou the 1-in. scale 
will shortly be published. Since it was begun, in 1784, surveys of 
various parts of the United Kingdom have been made, as is well 
known, on a larger scale, and ultimately the following scales 
were decided upon as the most proper for the national 
survey :—For towns with more than 4,000 inhabitants 1-500th 
of the linear measurement, which is 126:72in. to a mile; for 
parishes in cultivated districts 1-2,500th equivalent to 253 44in. 
to a mile; for counties, Gin.; general map of the kingdom, 
lin. to a mile. It is important, with a view to economy, that 
before the revision of the l-in. map, which must now be made, it 
should be decided whether the survey on the larger scales of Gin. and 
25in. known as the Cadastral Survey, is to be extended to the whole 
kingdom, as recommended by the select committee last year. Such 
an extension seems more than ever expedient now that the Parochial 
Assessment Act and the ‘l'ransfer of Land Act have become 
law. The money expended on the Irish survey on the larger 


scale has been already more than repaid, including the 
cost of the I-in. map, by the receipt for income tax 
exceeding the amount which would have been collected under 


the Poor Law valuation. With reference to photo-zincography, 
Sir H. James has to state that photo-zincographs are now 


produced by him from nature, and any number of copies can be taken 
that may be required; the beauty, extreme simplicity, and cheap- 
ness of this process are certain to cause it to be very generally adopted 
for producing illustrations to work on all kinds of subjects. ‘The 
sale of Ordnance maps in the year 1862 produced £7,659, 
including £2,119, the value of maps supplied to public de- 
partments. The series of plans of barracks and forts in the 
United Kingdom has been continued during the year, and the 
list of the equipment of an army in the field. The lists and 
illustrations tor the medical equipment of a regiment have been 
completed and are ready to be issued. A work has been compiled 
from official information, showing the strength and organisation of 
the regular forces, Militia, Volunteers, &c., in the United Kingdom 
and the colonies, containing also information on points of interest 
connected with the military organisation and resources of the empire, 
this work will be revised annually, and is authorised to be sold at 
2s. 6d. acopy. Drawings in chromo-lithography of the reviews of 
the Volunteers by her Majesty in Hyde Park’ and at Edinburgh 
commenced in 1861, have been completed. , 


MESNARD’S STUFFING 

















Tuts invention, by A. Mesnard, of 53, Boulevart St. Martin, 
Paris, relates to stuffing boxes and metallic packings. ‘To simplify 
the description we may explain the invention as applied to a 
piston rod, but it is applied in like manner to valve rods, plunger 
rods, and other articles or surfaces round which stuffing boxes and 
their packings are used. 

Fig. 1 is a longitudinal section, and Fig. 2 a transverse section, of 
a stuffing-box and packing adapted for piston-rods. A is the piston- 
rod; D is a stuffing-box, into which is screwed a gland E; in this 
box are two or more packing rings a, one of which is shown in sec- 
tion, Fig. 3, and front view, Fig. 4. Between every two rings may 
be interposed a washer, ground true on both surfaces. Bis a deep 


steel ring or cylindrical spring surrounding the rings a,a. This 
spring is shown in section, Fig. 5, and front view, Fig. 6. The 


rings a, @ have a break or opening in their circumference, and are 
so arranged in the box D, E (with regard to these breaks or open- 
ings) as to break joint; G isa passage through the gland FE for 
admitting lubricating material ; the rings @ keep the rod sufficiently 
steam-tight, but allow it to work through them with the requisite 
freedom. 


Fig. 7. is a longitudinal section showing a modification adapted | 


for small rods. Vig. 8 is a transverse section on the line e, 7, of 
Fig. 7. T is the piston rod, round which are fitted four rings or 
springs A, A; these rings are eccentric, that is to say, they 
are fitted eccentrically round the rod, the opening or space 
a' being eccentric to their outside circumference as shown in 
Fig. 9, plan, and Fig. 10, section of one ring A; B, shown in eleva- 
tion, Fig. 12,and front view, Fig. 11,is a cylindrical spring sur- 
rounding the rings A, one such spring B will suffice > several 
rings; M is the stuffing box containing the packing, and N its gland 
or lid serewed or otherwise attached to it. The rings A are prefer- 
ably turned from a cylindrical block of white metal drilled through 
so as to have the rings alike, and of such size as to fit closely round 
the rod ; they are ground true on both sides ;the box M and gland N 
are also ground smooth on the inside; the rings A should have 
the same play in the stuffing box as is allowed to ordinary segmental 
piston packing. The spring B should be thin, so as to press gently 
ou the rings, and it should be as nearly circular as possible; it is 
preferably constructed of a strip of steel plate bent cold. The four 
rings are so disposed round the rod that their broader parts, which 
are those on which the spring B presses, shall lie in different 
directions, or be diametrically opposite. d, d, are studs or feathers 
on the spring B taking into grooves in the rings to keep the rings in 
place ; the box M is carefully fixed to the cylinder cover at K ; G is 
the lubricating passage as before. When the packing is applied to 
a rod having a boss, swelling, or thicker parts, eccentric rings, such 
as shown at A, Figs. 13 and 14, may be used; each ring is cut 
through at a, J, and is fitted in an outer ring or circular frame M, 
as shown in Fig. 17; the rings M are broader than the thick part of 
the rod to allow the latter to work freely. Fig. 15 is an elevation, 
and Fig. 16 a section, ofa ring M. When each ring is in its frame 
or mount M, the whole set of combined rings A, M, are fitted in the 
circular spring B, shown detached in Figs. 18and 19. Fig. 27 isa 
longitudinal section, and Fig. 28 a transverse section, of a box and 
gland with this arrangement of packing. 'T is the piston rod. 


Figs. 20 and 21 show another form of packing ring composed of 
two half parts N, P, fitted together by a step joint, the outer and 
inner surfaces of the parts and the touching surfaces of the joint 
are ground true; the rings are embraced by a cylindrical spring Q, 
shown in Figs. 22 and 23; Fig. 24 is a front view, Fig. 25 a 


BOXES AND PACKINGS. 
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FIG.5. Fic.6é. 





FIG.1s. FIG.i6. 
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section, and Fig. 26 a top view of one part N; two like 
rings N, P, are here used instead of the four rings A shown in 
Figs. 27 and 28. ware grooves; and y feathers or studs acting as 
guides to adjust and retain the rings N, P in proper position for 
breaking joint. The metal recommended for the rings A, though 
other metal may be used, is an alloy composed by running seventy- 
five parts tin into twenty-five parts previously melted antimony, and 
the compound is mixed before the casting. The figures exemplify 
the invention applied to horizontal piston rods, but it may be applied 
in like manner to vertical rods, merely modifying the lubricating 
arrangements accordingly. 





American Steawers.—A gun-boat to be called the Dictator is 
being built in New York. The cylinder (we are not certain whether 
there is to be one or two) is to be 100in. in diameter, the stroke 
being 4ft. A North river paddle steamer is in course of construction, 
and which is also to be named Dictator. It will have a single 
cylinder 83in. in diameter, and the unusual stroke of 16ft. The 
steam-boat New World has a76-in. cylinder, and 15ft. stroke. 

Prorosep Tower Bringe.—In reference to the scheme for a foot 
passengers’ bridge from Irongate-stairs, near Little Tower-hill, on 
the north side of the Thames, to Horselydown old stairs on the 
south, the Board of Trade report that they feel compelled to object 
to the construction of this bridge, which would greatly intertere 
with the traffic in the Pool, and they trust that the select committee 
on the bill will not allow this structure to receive the sanction of 
Parliament. , 

Tue Royat Soveretay.—The plating of the Royal Sovereign 
turret ship is going on in Portsmouth Dockyard in the most satis~- 
factory manner, but the progress of the cupolas, or turrets, and the 
internal and deck fittings of the ship is still very slow. ‘len times 
the present number of men could and should be employed on the 
cupolas and ‘tween decks. Her side armour consists of three rows 
of 5}-in. plates, about 15ft. in length, and 3ft. Gin. in breadth, 
extending from her topsides, that is, level with her upper deck 
planking, to below her water line, and about six-teuths of | this will 
| be above four-tenths below the water line. On her port-side amid- 
| ships she has already bolted in their places on the lower tier 8, on 

the middle 7, and ou the upper 3 plates. On the starboard side she 
has the same number. A coating of patent waterproof glue is applied 
| hot to the inner surface of each plate, the plate being slightly 
| warmed by a ship fire, and also to the diagonal teak planking of 
| the ship's side before the plate is fixed in its final position, Tongue- 
ing and grooving the edges and butts of the plates has been 
| discarded in the Royal Sovereign as in the other iron-clad vessels 
| now building, and the plates now rest with edge and butt against 
| each other as simple slabs of metal. Great credit is certainly due 
to the master shipwright’s department of Portsmouth Dockyard for 
the manner in which the plates are being put on the ship's side. 
| The joints, even now, with the plain uncovered iron, can scarcely 
| be detected between the plates, so accurately have they been fitted 
| to each other. There will certainly be no occasion for cement or 
caulking the edges and butts of the Sovereign's plates and we would 
suggest that caulking in this instance should be dispensed with. If 
water should collect between the teak and the plates, the absence of 
| caulked seams will allow of its escape in a natural way instead of 
| being kept at the back of a plate, ruining its bolt fastenings. 
| non-caulked plate would also expand under the influence of heat in 
| a trapical climate. 
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TO CORRESPONDENTS, 

Notice.—A SprciIAL EDITION of THE ENGINEER is 
published for FoREIGN CrircuLaTion, This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 





*." Covers for binding the volume can be had from the publisher 

price 2s. 6d. each. 

A. S.— We nuust decline any discussion of Bishop Colenso's views. 

E. P. (Dudley.)}—We must decline to re-publish correspondence which has 
appeared in other journals. 

S. anp S.—We know nothing of the matter beyond the information which we 
have already given. 

A Supscriper.—If you will reconsider your request, it must strike you as a 
rather immoderate one. 

W. D. C.—A paper lately read before the Royal Institution, and given in 
another column, will, perhaps, afford the information you require. 

STEAM.—Almost every work on the marine engine, and nearly every engineers’ 
pocket book, contains formule for estimating the speed of steani vessels. 

Beta.— We know of no exact experiments upon the strength of malleable cast 
iron, Its properties are intermediate between those of cast and wrought 
iron. 

W. H.—We could not, of course, review a book from the contents of the 
prospectus, Our remarks applied, fairly, we believe, to the subject of the 


eview. 

J. A, (Galt.)— We cannot enter, in a private capacity, upon such matters. If 
there is an appearance of merit in your plans, we are willing to afford you 
moderate space for a description of them in our columns, 

Map. S.—Thanks. There is no reason, we think, for fearing the abolition of 
patents. The present system of granting patents is defective in many 
respects, and the Commission now sitting have an ample sield Jor improve- 
ment. 

H. J. (Manchester.)—We see no recson why your arrancement should not 
answer its purpose, mechanically considered. But a variable blast is now 
very seldom used or required at all, and if it were there are several con- 
trivances, open to the free use of all, and which would provably answer as 
well as yours. We cannot, therefore, think your pateat would be a prajit- 
able one. 

R. H.— You appear to think that the rail,and not the driving axle, isthe fulerum 
upon which the power of a locomotive isexerted. If the vail be the fulerum, 
you have only to consider that the steam pressure upon the cylinder head is 
exerted, through the framing, to draw the axle forward, and, in considering 
the case in this way, you will see that no power is lost. The Julerum, how- 
ever, is really the axle, and, as far us the application of power is concerned, 
the position of the crank-pin is immaterial. A locomotive wi'l start 
precisely the same load whether the crauk pins ave, at the moment, above or 
below theaxle. 





REPAIRING SHIPS AFLOAT. 
(To the Editor of The Engineer.) 

Sir,—In your impression of February 6th I notice an error made by 
Charles F. T. Young, C.E. The first time the method of repairing ships 
afloat was adopted in Egypt was by Walter Shaw,*some years after John 
Maxton left the Egyptian service. J. WALTON. 

Railway Station, Alexandria, Egypt, 14th March, 1863. 
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ENGINEERING EDUCATION. 


THERE have been many self-made engineers, but it is a 
mistake, too commonly made, to suppose that these were 
“uneducated” men. The education of an engineer con- 
sists, simply, in the acquisition of a knowledge of his 
business; and, making a certain allowance for intuition, 
every engineer who knows his business must have been 
educated. The difference between a self-made and a tu- 
tored engineer is that, while the one has learned his 
business under many and great disadvantages, the other 
has had the benefit of instruction. We must admit that 
there may be a further difference ; for, while it is certain 
that the one will have a strong love for his profession, the 
other may undervalue it. However this may be, ex- 
perience has sufficiently shown that, while no profession 
can be successfully practised without a fitting education, 
the interests of society require that, as a rule, this educa- 
tion shall be imparted, and not self-directed. In the 
age + of engineering, next to those of medicine and 
aw, this requirement applies with most force. ‘The trusts 
committed to engineers are now too great to justify a 
dependence upon professional knowledge acquired at the 
expense of previous mistakes, or yet to be acquired at the 
risk of future blunders; nor can we trust to that uncertain 
intuition with which some may have been born to the 
profession, an intuition of which there can be no evidence 
until substantial success has been attained in actual prac- 
tice. At present there is no settled system of engineering 
education, there is no test of the qualifications of those 
entering practice, and, as a consequence, every one is free 
to describe himself as, and to undertake the duties of, an 
engineer. This state of things is most unfortunate, both 
for the profession and the public. The public, exposed to 
the pretensions of the undeserving, are often deceived; 
and in seeking to protect themselves, by retaining en- 
gineers of established reputation, they—that is the public 
at large —must overlook the claims of a great number of 
younger, but really competent, men. Hence it is that a 
few engineers have almost a monopoly of current practice ; 
while hundreds who, in a large number of cases, could 
acquit themselves equally well, thrive only as “ assistants,” 
doing all, or nearly all, the work, for but a small portion 
of the pay. Ifa young man finds clients, it is generally 

use he was the pupil of Mr. So-and-so, rather than 
from any recognisable evidence that he really is an 
engineer in his own right. Now we do not, for one 





moment, undervalue the system of apprenticeship. Where 
an engineer in large practice knows how to select his 
“young men,” they will hardly fail of success. With a 
natural aptitude for their business, they will quickly avail 
themselves of the advantages which their master’s practice 
must present to them, and they will, in common with 
their dullest fellow-pupils—where there are dull ones— 
afterwards derive the benefit pertaining to their master’s 
name in the association of their own with his. But a 
“pupil” in an engineer’s office does not necessarily learn 
engineering. For even if he be disposed to do so, his | 
opportunities, although extensive, are incomplete. He 
may be kept at work, and may, to a certain extent, 
observe what is going on about him; but he is not taken 
in hand and systematically taught. ‘This, indeed, the 
most generous master could not afford. His own engage- 
ments preclude him from doing more than providing oppor- 
tunities whereby his pupils may teach themselves. They 
must “pick up” the practice, and as for the theory, | 
it is only seldom brought up in the office, and the | 
“young men” must do the best they can for them- | 
selves, in this respect. They are certain to learn, 
something—we may say they are likely to learn much; 
but even this is very far from what is required. We would 
never trust to a system of creating engineers in schools 
alone; but we are convinced that the present pupilage 
ought to be either preceded or supplemented by a course 
of systematic instruction. Mathematics, as applicable to 
practice, the philosophy of engineering construction, en- 
gineering history, and the diversities of engineering pro- | 
cedure, should be reckoned among the essential acquire- | 
ments of the young engineer. lt would not be easy to. 
persuade young men, jast out of a first-class office, to go 
into all these subjects, especially with the prospect of an | 
independent practice immediately before them, nor would | 
a full course of study of this kind be likely to bear its best 
fruits in the person of a youth who had not yet set foot in 
an engineer’s office; yet these and other acquirements, 
some dating before and others after pupilage, might be 
made the indispensable basis of a degree as Civil Engineer. | 
There should be a College of Engineers, and its degrees 
should possess meaning and value. If there ever be one, 
it must originate with the Institution. We are fully | 
aware of the difficulties in the way, but we cannot believe 
them to be insurmountable, It may appear most anomalous 
that men who have never passed an examination themselves 
should now impose one upon others. The present members 
of the profession, too, would reject any attempt to deter- 
mine their own qualifications; and it would, indeed, be 
difficult to draw any distinction between those already in 
practice, although there are notoriously many who are not 
qualified. No more could be done, therefore, than to pass 
candidates as graduates of the College of Engineers, 











trusting to the time when, upon sufficient proof of the 
utility of the system, such a college should be invested 
with adequate privilegesy and none be allowed to recover 
professional fees without proof of qualification. Ours is the 
only liberal profession in which there is no restriction as to 
practice ; and the time must come, sooner or later, when this 
state of things must be amended. A membership in the 
Institution of Civil Engineers certainly affords a guarantee of 
fitness to practise ; for, according to the regulations of the 
Institution, a candidate for membership must have actually 
been in practice for five years before he can be admitted. 
The Institution does not, therefore, create engineers, nor 





can it define the conditions under which they shall prac- 
tise, but it is simply an association of those already in the 
profession. In this respect it answers its purpose well; 
but it, nevertheless, leaves an important public require- | 
ment unprovided for. We may hope, however, that the 
Council of the Institution, acting under the influence of 
broad views of the permanent interests of the profession, 
will yet take some action in determining the qualifications 
requisite before entering practice, and in obtaining the 
sanction of Government to a system under which engineers 
may graduate with credit to themselves and advantage to 
the country. 


THE SHEATHING OF IRON SHIPS. 


Ir we may believe the Zimes, it is only necessary to direct 
attention to any problem in science to insure its speedy 
solution. A question of great practical importance has 
long been before the world: to wit, how to protect the 
bottoms of iron ships from fouling ? but up to the present 
time we do not appear to have dealt with it with any con- 
clusive results. It is now beyond dispute that iron hulls 
are stronger, lighter, and more durable than those con- 
structed of wood, and for these and other reasons the 
general adoption of iron in the construction of our ships of 
war is most desirable. But the undeniable fact that iron 
bottoms are certain to foul after being afloat for any 
lengthened period of time, especially in warm climates, has 
tnus far prevented the use of iron for the vessels of the 
navy, except for troop ships and a few vessels intended to | 
be kept on the home station. This liability to fouling | 
necessarily outweighs every other consideration in favour 
of iron, for the adhesion of from fifty to one hundred tons 
of barnacles and sea-weed to the bottom of a steam ship of | 
the line would deprive her of perhaps a couple of knots of her | 
full speed, and this deprivation in the face of the enemy 
might prove fatal. Indeed, it is by no means certain, at 
present, that timber-built and copper-sheathed ships with 
armour-plated sides will not foul as rapidly as ordinary iron 
hulls. If there be galvanic contact between the iron plating 
and the copper sheathing this will unquestionably be the 
case; and it is stated that La Gloire, the French timber- 
built, copper-sheathed, and iron-plated frigate, has already 
fouled toa great degree. Fouling will always take place 
with any ship, whether wood or iron, where there is no 
galvanic action going on upon the immersed surface 
of the hull; and it will also take place where the 
surface of the hull is electro negative to any metal in gal- 
vanic connection with it and occupying a place either out 
of water or upon a comparatively small extent of the sur- 
face of the hull itself under water. Whatever may be the 





material, or however poisonous the substance with which it 
may be coated, marine plants and shell fish will thrive upon ! 


it; and it is only by a constant corrosion or other removal 
of the surface of the hull ofa ship, that it can be kept clear 
ofthem. Any means that will ensure the constant 
dissolution of the immersed surface of an iron hull 
will keep it from fouling, but it would hardly be de- 
sirable to allow an iron hull to be constantly corroding,— 
at any rate it would appear imprudent to invite corrosion. 
We have already suggested, on a previous occasion, that 
an iron ship might be sheathed with thin iron, with which 
a small extent of copper might be placed in galvanic com- 
munication, so that the iron, being electro positive to the 
copper, would thereby be dissolved away at the surface, as 
ordinary copper sheathing is kept clean by superficial dis- 
solution in consequence of galvanic communication with 
electro negative oxide of copper, sheathing nails, &c. 
We have, however, only thrown out this suggestion, and 
profess no certainty as to the results. 

Itis desirable, therefore, to sheathe iron ships with sheath- 
ing metal, at the same time preventing all galvanic commu- 
nication between the sheathing and the hull, else the latter 
would be everywhere eaten through. To prevent galvanic 
action it is necessary either to coat the iron, by fusion 
or chemical deposition, with sheathing metal, or else 
to apply the latter upon some good insulating material 
with which the iron is to be first coated. Gun metal may 
be cast upon iron, the two metals fusing superficially 
together, and there will be no galvanic action. 
Gun-metal surfaces are occasionally thus given to 
iron slide valves and pump joints. But if the gun-metal 
be merely placed (no matter in how close contact) upon the 
iron, the latter will be soon eaten full of holes. We cannot 
fuse copper or Muntz’s metal upon the surfaces of iron hulls, 
but it is possible that they may be electro-plated. The 
French have carried out some very large works in clectro- 
plating, several of the fountains in Paris, including those 
of the Place de la Concorde, and also the rostral columns in 
the same Place, having been electro-plated with bronze. 
From a paragraph in the Times it appears “that the con- 
‘* dition of ships’ armour, the bolts by which it is hung to 
“ the ship’s side, and other similar points in connection with 
“ the construction of our iron and iron-cased ships of war are 
“ now receiving the serious consideration of the Admiralty 
“and Rear-Admiral Robinson, the Controller of the Navy. 
“ An attempt has been made in Portsmouth Dockyard to 
“coat the armour-platee and their bolts with zine by a 
“ French patented alkaline process—that is, to electrotype 
“them with zinc. ‘The attempt, however, failed. A pro- 
position has, however, now been laid before the Admiralty 
“ by a Mr. Walenn, a London chemist, to coat iron of any 
“ size, from a ship’s bottom itself as one whole to a single 
“bolt for the armour-plate, extent of material or shape 
“ being no objection, with a deposit of metal, such as brass 
“ or any other alloy, as thin or as thick in substance as may 
“ be wished, with a bright, hard, enamelled surface. It 
“ will be at once seen that this would supply what is chiefly 
“ wanted—the means of preventing the oxidation of ships’ 
“ armour and bolts and the fouling of iron ships’ bottoms. 
“ Mr. Walenn has been directed to proceed to Portsmouth 
“ Dockyard to inspect the existing arrangements of baths 
“and batteries now adopted there, and to send in to the 
“ Admiralty a special report, with accompanying estimates 
“ of his proposed plan of electrotyping.” 

We shall, of course, have to wait for some time to learn 
what is to be the result of this attempt, for which we 
ardently wish entire success. ‘The remaining mode in 
which we may seek to protect iron hulls, is to coat them 
with insulating material and to apply copper or yellow 
metal sheathing over this. Several schemes have been 
brought forward for this purpose. Mr. Grantham proposes 
a casing of wood over the iron hull, and to sheathe the 
wood. ‘The wood is to be secured to angle iron frames 
affixed to the outside of the hull. Mr. Muntz’s plan, as we 
understand it, is to drill holes half through the plates of 
an iron ship and to attach copper sheathing (over some 
insulating material) by means of pegs of ebonite entering 
these holes. Mr. Lancaster’s plan, we believe, is to attach 
the sheathing by means of metal screws, by which a 
galvanic action would be set up we must suppose. Mr. 
Robert Griffiths has proposed a plan which appears to 
have been better considered, and which is about to be tried 
on her Majesty’s vessel Buffalo. A strip of iron is secured, 
by occasional rivets, along each joint of the ship’s plating. 
This strip of iron is so formed as to grip a narrow strip of 
wood under each edge. ‘The hull, including the strips of 
iron just described, is then “ payed” with a solution 
of Trinidad pitch and naphtha, and to this are applied sheets 
of Trinidad pitch rolled with canvas, toa thickness of say 
jin., the application of a hot iron being sufficient to secure 
close adhesion to the “ paying” already on the ship. The 
sheathing metal, previously fastened by clenched nails to 
like sheets of pitch rolled with canvas, is then fixed 
to the coating already on the ship, the means of fastening 
being the pitch and naphtha solution and a hot iron. The 
edges of the sheathing are turned up to bear against the edges 
of the wooden strips already mentioned, a rolled strip of 
sheathing metal, insulated like the rest, is then secured 
over the iron strips, the edges of which are covered by the 
sheathing strip just described, and this and the edges of the 
sheathing plates are then fastened by metal screws to the 
wood. ‘Ihe plan appears to have been worked out with 
much care, and considerable confidence may be felt in its 
success. Mr. Griffiths estimates that the cost of sheathing 
an iron ship with Muntz’s metal upon his plan will be 
about the same as that of sheathing a timber ship of the 
same size with copper in the ordinary manuer. 

It still remains to be seen how far it may be practicable to 
apply scrapers to the hulls of iron ships, while afloat, 
either by means of apparatus worked from the deck or by 
sending down men in diving suits, If it were once set 
about to find means whereby men might be sent down to 
work upon any part of the surface of a hull afloat, we 
have no doubt that a simple and perfectly trustworthy ap- 
paratus for the purpose might be devised. Such an 
apparatus would be of great service in caulking, putting 
in rivets and in light repairs, as well as in clean- 
ing the bottom, and it is, indeed, greatly needed. 
It is chiefly while vessels are lying in harbour that 
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fouling goes on, for when under way shells at weeds 
seldom fasten on to any extent. In harbour, an apparatus 
for going over the bottom would, of course, be more con- 
veniently applied than elsewhere. 








THE THAMES EMBANKMENT. 


Tux following report, descriptive of designs for the Thames Em- 
bankment (north side) between Westminster and Blackfriars Bridges 
has been presented to the Metropolitan Board of Works by Mr. J. 
W. Lazalgette, engineer :— 

The first pomt to which my attention has been directed in 
preparing the designs for the Thames Embankment, is the depth 
and character of the requisite foundations, and the mode of con- 
structing them and the embankment wall. In order to determine 
these points borings were made in the bed of the river, along the line 
of the face of the embankment, down to the London clay ; the result 
of which | herewith submit for the consideration of the board, and 
from these a longitudinal section of the substratum of the river under 
the proposed embankment wall has been formed. From this section 
it appears, with some exceptions, indicated upon the section, the 
river mud and sand averages about 7ft. in depth, and that below it 
isa bed of gravel, varying in coarseness and character, overlaying 
the London clay, and averaging from about 15ft. to 25ft. in thick- 
ness; and that the London clay is reached at a depth of about 42zft. 
below Trinity high-water mark. Jam of opinion that a sufficient 
and solid foundation for the embankment can be obtained upon the 

















lower portion of this bed of gravel, at a depth of about Mft. 
below low-water mark, and 1¢ft. above the London clay, 
or about the depth of the bottom of the deep-water channel | 


of the river in the mid-stream. In order to get in the 
foundations to this depth I propose, by excavating within 
them, to sink a connected line of iron caissons, and to fill them with 
Portiand cement coneret ithin Gft. of low water; at this depth, 
and upon the concrete, will be built the brick grimite faced embank- 
ment wall. The ons will be so constructed as to form a full- 
tide dam, and the work will be carrie a on in short lengths, so that 
the upper portion of the dam above | ter can be removed, as 
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each section is complete J, and empl ye lin the form: n of the 
adjoining length, Thus the ironwork used as a dam between high 
and low water will not be wasted, but will become available for 





other purposes after the whole work is completed. This, therefore, 
will be a safe, rapid, and economical mede of eperation. Lehind 
the embankment wall, and underneath the roadway, it is proposed 
to construct the subway and sewers, an arrangement which will add 
much to the stability of the embankment wall. 

The total length of the embankment is about 7,000ft., but it is 
completely divided by the bridges into three sections, each of which 
will be viewed by itself, and the line of vision will not ordinarily be 
continued from one section to the other. The first section is from 
Westminster to Hungerford Bridge, the seeond from Hungerford 
Bridge to Waterloo, and the third from Waterloo to Blackfriars 
Bridge. 








A continuous line of embankment wall would not in itself be pro- | 


ductiveof much architectural effect, the present landing-places for 
steamboats are exceedingly ugly, and there would be much difliculty 
in connecting the river wall with the existing bridges, so as to 
produce an effective and consistent design. 

At each of the bridges there are, and must be, landing- pl ees for 
steamers, and midway between the bridges there are landing- laces 
of some description, which will have to be maintained. 

Vo mect these requirements it is proposed to treat each length of 
embankment from bridge to bridge as a complete design, and to 
make the steam-boat piers and landing -places prominent and effeec- 
tive, as well as useful and necessary, features. 

* At Westminster bridge the roadway, which rises at an inclination 
of 1 in 80 to the level of the bridge, is set back some 30 or 40ft. from 
the face of the embankment wall, and the intervening space would 
be rese rved as a promen: ide and steamboat- pic ry having F acces 
from the bridge by a wide and imposing flight of steps eppeuite 
the Hfouses of Varliament. This will terminate without 
abruptness the varying styles of architecture at point, 
Between Westminster and Jlungerford Bridges would be a landing- 
stairs for smaller craft, and here it is proposed to introduce the 
beautiful water-gate now situate at the end of Buckingham-strcet, 
and erected after a design by Inigo On either side of 
Ilungerford and W aterloo Bridg would 
places, the dummies for which would be partly concealed within 
recesses formed by projecting into the river, in front of the general 
line of embankment, massive granite piers with moulded pedestals 
rising about S0ft. above the roadway, and hereafter to be curiched 
with bas reliefs and surmounted by groups of statuary. 

Half way between Hungerford and Waterloo Bridges 
posed to coustruct a flight of landing steps, 60ft. wide, projecting 
into the river, and flanked at each end with massive piers, rising to 
the level of a few feet above the roadway, and hereafter to be sur- 
mounted with colossal figures of river deities, or other appropriate 
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groups. It is proposed to form an approach for foot passengers 
from the high level roadwi iy to the river by a second flight of steps, 
descending to the level of the lower or embankment roa lway, Which 


would add much to the effect of this central feature as viewed from 
the river. On either side of this approach a line of sho} s could be 
erected on the land side of the embankment roadway, the backs of 
which would form a retaining wall to the ornamental crescent and 
promenade above them. 

Between Waterloo and DB 
strect a steamboat pier would be 
Essex-street pier, designed upon the same principle as those 
ing the bridges, 

The embankment wall itself has been enriched with mouldings of 
asimple character down to the level of high-water mark, the con- 
tinuous line of moulding being broken by the introduction at 
intervals, of massive bl granite to carry ornamental lamps, 
and by oceasional recesses for promenade seats, 

It is proposed, in the first instance, to construct the embankment 
wall and fill in behind it to the level of 4ft. above Trinity high- 
water mark, and afterwards to arrange for the laying out of the area 
reclaimed, I propose to divide the work into two contracts, the first, 
from Westminster to Waterloo Bridge, which may be let abo ittheend 
of May or early in June; and the second from Waterloo to Black- 
friars Bridge, which may be let before August next. 

1 have now submitted the drawings to the board in a less finished 
state than I could have desired (next Friday being Good Iriday), 
and in order to obtain the sanction of the board thereto, so as to 
enable me to complete them for contract, and to submit one or two 
for exhibition at the Royal Academy, for the information of those 
of the public who take an interest in this subject. 


lackfriars Bridges, and in frontof Arundel- 
constructed, in lie. of the present 
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Troan Braxcn Ramway.—The first section of the Indi 
Railway from Nulhattee station, on the East Indian Railway, 
Moorshiedabad, a distance of 27 miles, has been « sompleted for tratlic 
The gauge is hardly more than one half the standard width of the 
other ial un lines, the rails weigh 35 Ib, per yard, the engines, with 
coke and water, weigh but from fourteen to filter n tons, the speed is 
to be but fifteen miles an hour, and 460 miles embraced by the com- 
pany’s system are estimated to cost but about £3,500 per mile, 
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PRESENTATION OF THE FREEDOM OF THE CrTy TO THE PRINCE OY 
— The Corporation have voted 200 guineas for the gold casket in 
which the freedom of the city is soon to be presented to His Royal 
Highness the Prince of Wales. Out of thirteen compe om, x designs for 
this casket, one in the cinque-cento style, sent in by Mr. Benson, 
was selected on Saturday,—and the w ork ordered to’ be completed 
forthwith. ‘The casket is not to be, as heretofore, a mere lump of 
precious metal, but will be an exquisite specimen of enamel and 
jewelled work—miniature coronets of the Prince and Pri incess, care- 
fully jewelled, in perfect imitation of the originals, surmounting 
thetop of this costly little coffer. Times, March 30th, 1863,"—Aby, 


be steamboat landing- | 





METROPOLITAN BOARD OF WORKS. 


A spectat meeting of the Metropolitan Board of Works was held 
on Wednesday at the office in Spring -gardens, Mr. J. Thwaites in 
the chair. 

The financial statement was presented, which showed the follow- 
ing cash balances in the hands of the treasurer:—Current accounts, 
£53,124 18s, 9d.; deposit accounts, £46,500—total, £99,624 18s. 9d. ; 
Government securities, £76,732 13s. 11d. Payments were ordered 
to the amount of £51,620 17s, 11d. 

Tue Progress or THE Main Drainace Works. 

Mr. Dazalgette, the chief engineer, preteens the following report 
on the progress of the main drainage works : 

“ Chief Engineer ’s-office, March 31, 1863. 

“ The several sections of the main drainage works continue, upon 
the whole, to progress satisfactorily. Messrs. Brassey and Co. have 
comp jleted rather more than 8} miles of sewers in connexion with 
the Middle Level line, at an estimated cost of about £226,000, 
being £7,000 in excess of my last monthly report. Mr. Moxon 
has constructed about 3,177ft. of the Western Sewers at a 
probable cost of £9,000, making £2,000 due to the past month. 
On the Northern Outfall nearly the whole of the brickwork 
of the sewers forming the line between the river Lea and 
Barking-creck is now completed, and ihe concrete embankment over 
it is being rapidly preceeded with. ‘The ironwork of the numerous 
bridges, &c., is also fairly progressing. The special construction of 
the outlet works into the Thames is being carried on cautiously and 
safely, The total value of the works now executed by Mr. Furness 
under this contract amounts to about £547,000, being £10,000 in 
excess of last month. Mr. Furness has commenced the works of 
the Northern Outfall Reservoir, the exeavation for three of the side 
walls being in hand, as well as for the pier foundations. Altogether 

















about 100 cube ards of earth have been removed, and 
the conerete is ing filled in. The dam at the side of the 
reed shore next the Thames is also being driven. The 
cost of these works is estimated at about £7,000. At 
the Southern Outfail works, Crossness, the engine and boiler 
houses, reservoir, eastern outlet, and culverts are all rapidly 
prog sing under Mr. Webster's contract. Upwards of 90,000 
cube is of excavation and $4,000 yards of concrete have been 


eX¢ and about 4,000 cube yards of Bramley-fall and Derby- 
shire stone, and 13,000ft. super of Yorkshire stone have been used. 
Ihe total cost of the work done up to the present time is about 
£76,000, or £18,000 inore than at the date of my last report. Mes 
Watt and Co. are proceeding with the manufacture of the engines and 
pumps at their Dirn tingham works. Mes Slaughter and Co. are 
pr sing with the tixing and fitting the engines and heavy 
m ng at the Deptford pumping station, 1 have already re- 
wee ted t Messrs. Aird and Son’s works in connection with the 
building are as n ek completed as possible until all the machinery 
of their work under the contract is 
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is got in. The total cost 
now ut £97,000. Messrs. Aird and Son have constructed nearly 





amile of the Bermor co y branch of the low level sewer, at an 
estimated cost of £25,500, £6,500 being the work done last mouth. 
The whole of the Ps rn high level sewer is completed 
from the respective districts of Norwood and Clapham to Deptford, 
and it is new available for the drainage of the several localities 
through which it passes. Its entire length is about ten miles, and its 
cost about £195,000. Mr. Pearson has furnished rather more than 
three miles of the extension line of this sewer through Dulwich 
and Norwood at a probable cost of £16,500, of which £2,000 is due 
to the progress made last month. in my next month's report I hope 
to be enabled to state that this contract has been completed. Hith rto 
the work has been somewhat retarded by causes not under Mr. Pear- 
son’s control. ‘The total length of the Effra diversion sewer is 
about 1 mile 720ft., the value of which is about £12,000, or £1,000 
more than was reported last month. Mr. Webster would probably 
have finished the work by this 
diverted the upper waters of the Eifra earlier. This, by the comple- 
tion of the Southern high level sewer, can now be done, and the 
work will therefore at once be proceeded with without further delay. 
The contract for the completion of the new street, subway, and 
sewers from London Bridge to Stamford-street, Blackfriars Bridge- 
road, has been let to Mr. Pearson since my last report, and is now 
commenced, “J. W. Bazarcerre, Engineer.” 

‘The report was adopted and ordered to be printed. 

Some uninteresting routine matters were disposed of, and the 
board adjourned. 

















Tuamues Expankuest, Sourn Sipe, bill defines the works 
authorised as follows :—An embankment from Gunhouse-alley, near 
the London Gasworks, to Bishop’s-walk, with an enlargement of the 
bed of the river by excavation of the land and removal of the wharf 
wills from Gunhouse-alley to ad-street ; a new street from the 
embankment to Vauxhall-row; a viaduct from Bishop’s-walk to 
Westminster-bridge; a new street from Bishop’s-walk to Palace-new- 
road. A clause horises the construction of berge beds and basins, 
with entrances from the Thames under the embankment, for the 
purpose of diminishing the inconvenience that may be caused to 
whartingers. 

Tue Fresen Arvovr Piates.—The 5!-in. French armour plate 
Which was tested at Portsmouth on the 2uth of March last, in eom- 
pany witha 4!-in. French plate and some English plates, and which 
stood the trial in so successful a manner, bas been unbolted from the 
side of the Powerful target-ship, where it was tested, and removed 
to the erecting-shop of the steam factory in the dockyard. There a 

ortion of the plate is being cut off by machinery by order of the 














Admiralty, which will be forwarded to town for inspection by 
the members of the Special Committee, now sitting on iron 
armour, Now that both sides of the plate can be seen, the 
damage intlicted is found to be much more serious than had 


at first been supposed, ‘The peculiarly soft, spreading appear- 
ance Which the metal of this plate had when it was struck 
by the shot on its obverse side, did not raise any appreheusions of 
erious injury to its reverse, beyond the ordinary and inevitable 
bulging of the metal. An inspection of the plate now, however, 
reveals the full extent of the damage the plate has received, and the 
rupture and separation of the metal is much greater than has been 
the case with some of the best English plates which lave been 
tested at Portsmouth, the latter being, it is true, selected from some 
hundreds of trials, but then, as has been before observed, the history 
of these French plates is not yet known. ‘Lhe &}-in. plate had five 














shots planted in a space of 1vin. by l2in., but no through pene- 
tration was made, nor were there any cracks of conse quence, i 
the front. On now examining the reverse, or back of t 
late, however, there is found behind these five al ciitallon 
an irregular oval figure, 18in. wide, and 2din. in length, where 
the metal has entirely broken away from the body of the 
plate to an average depth of 2in., large cross fissures at the 
same time extending across the plates, bulging right through to 
| where the shots struck, the apparent dam ige to ‘th 1 pl ite being, no 
doubt, considerably lessened by the spread of the metal before 


to | 






referred to. Atthe fracture of the metal upon the 
there is a peculiarly bright, soft, or lead-like appearance; but the 
layers of metal (the plate is a rolled onc) are very much opened. 
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time had it been possible to have | 


ate’s reverse | 


On the upper edge the plate was struck by a single shot, 
the whole circumference of the blow 1 ing on the plate’s 
surface and clear of the edge, but on a bolthole. Here 
the back of the plate, in the immediate vicinity of the 
blow, is —- broken up and rendered useless for all | 
defensive purposes. The bo ly of the plate on the edge has opened | 


up, the welding bei ing, 
perfect, and a semi-circular fracture e xtends from the edg in 
depth, the chord of the are being nearly 2ft. In cutting the piece 
out of this plate for the Special Committee the iron was found to be 
unusually hard, taking off the edge of the cutting tool in a manner 
that surprised tt 1€ workmen engaged upon the work. It must be 
borne in mind that this 5}-in. plate was imperfectly welded in its 






) manufacture, and that the 4}-in. apparently stood ‘the best, com- 


paratively, in the trial. 


asstated in the report of the trial, he im- | 
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Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

8072. Curistoruge Binks, Parliament-street, London, “ Improved methods 
of and apparatus for treating linseed and other oils and fats.”—Petition 
recorded 15th November, 1862. 

431. Esteve Devitur, Rue Bianche, Paris, “ Improvements in floating or 
a -preserving coats or garments.”—A communication from Jean Louis 

gniais, Rue Neuve Ste, Catherine, Paris, — Petitwwn recorded Lith 
Fobee 'Y, 186: 

499. Jor Chay, Sparkhill, near Birmingham, “Improvements in the 
manufacture of saddles.” 

503. Joun Watson Burton, Leeds, “ Improvements in the bearings and 
leashes of axles and shafts. "Petitions recorded 24th February, 1865. 

535. HENRY MuNDS, Peel Lodge, Stoke-road, Gosport, Souths ampton, 

“Improvements in the ventilation of ships and vessels and apparatus 
connected therewith.” — Petition recorded 26th February, 1863. 

550. WERNER STAUPEN, George-street, Portman-square, London, ** A new or 
improved fibrous substitute for human and other hair, to be used for all 
the purposes for which human and other hair is now used, and also for 
the manufacture of textile fabrics.” 




































556. RicHARD ARCUIBALD BROOMAN, Fleet-street, London, “‘ A new method 
of and apparatus for boring into water and gas supply pipes, and 


fixing branch pipes thereon.”"—A communication from Edme Ernest 
Mathelin and Pierre Lucien Mathelin, Tourcoing, France. 

560, Vicrork Dersinz Devaiaye, Cauchoise-street, Rouen, France, ‘ Im- 
provemen's in apy and excavating pit coal and rock or 
ear — limi soy arene re ebruary, 1863. 

586. WitLiaM Cuaik, Chancery-lane, London, “ Improvements in preparing r 
and ob yhotographie impressions and in theapplication of such im- 
pressions.”—A communication from Alphonse Louis Poitevin, Boulevart 
St. Martin, Paris. —Petition recorded 2nd Mureh, 1863. 




























594, Georck Price, Wolverhampton, and WiLLIAM Dawes, Bolton, Lanca- 
shire, ** Improven nents in burglar proof safes and strong 10om doors 
and frames.” — Petition recorded 3rd March, 18 

605, Joseri DE Keyser, Molenteeck St. Jean, Belgium, ‘ Improvements 





nd in the combi ination the reof with other oils 

ig and other like purposes.” — Petition recordet 14th Merch, 1363. 

EDWAKD PRLLEW PLENTY and WILLIAM Pain, Newbury, Berkshire, 
“An improve d method of supporting sereens and straw shake 3, specially 





treating petroleum oi 









applicable to threshing machines, 
636. 
“The be 


ALFRED WILS Lower Woodbridge-street, Clerkenwell, London, 
tter and more commoedious manufacture of all kinds of easy, 
and invalid chairs, seats, or settles.”"—Petitions recorded Oth 


SON, 














Mik in and Turin, *€ An improved apparatus for 
."— Petition recorded 9th March, 


ULER, 


net St. Malo, France, 
, Greenhe YS, . Manciester, 
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sakLow, Manchester, “Certain improvements in 
—A communication from Alexander Frey, New York, 


MAS BuTwycie and ALFRED Lutwyct 

ict or improvements in metallic pens.” 

684. JuAN BAPTISTE MARIE AMEDER ROUKKEIFF, Ruedes Petites Ee 
© Improvements in transferring by the means of typograp! 
metals on surfaces in general.” 

686. ALBERT WYbDLER, and CunistopirEer THORNTON 
* Tiprovements in printing and dyeing woollen fabri 

683. WILLIAM Situ, Little Woolstone, Buckinghamshire, “ Improvements 
in machinery for cultivat land and sowing seed.”—Ped iti 





ingham, 


G82. CHARLES THC 
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* An improven 











ries, Paris, 
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Lith March, 1863. 
692. JouN Pace, Liverpool, “ Improvements in taps or valves.” 





JOSEPH ‘ rE, Birmingham, ** Improvements in portable hydraulic 
punching machines.” 

696, JAMES Coxon Ricuiarpson, Swansea, Glamorg 
in the construction of ships.” 


C95. M 


ranshire, ** Improvements 

Richard MoRe&LAND, jun., Old-street, St. Luke’s, London, ‘* Improve- 
ments in apparatus for making extracts of hops, and for selecting or 
separating the seeds and pollen from hops.” 

700. WILLIAM BOALER, - inchester, ** mprovements in the preparation of 
colouring matters for dyeing ne print ’—A communication from 
Robert Hodgson Gri in, New York, U.8.— Petitions recorded 4th March 
1863. 

704. WILLIAM 
apparatus tor 
t is or other 

motion.” 

706. Tuomas Powetn, Prince’s-terrace, Regent's Park, 
proved chopping block for butchers,”- 
1862, 

7iz. WILLIAM 








ing. 





Vernon, Nottingham, A new or improved means or 
communicating signals or intelligence to or from railway 
similar conveyances whether they be stationary or in 








“An im- 
March, 


London, 

etiltons recorded 1th 

7iz Itexny ATKINSON, Regent-strect, London, Impr yverments 
in studs or fastenings adapted’ to holding toz ‘ether parts of shirt fre mits 
wristbands, collars, gloves, and other articies of wearing apparel.” 

718. Tuomas NorraGe MILLER, Bishop Stortford, Hertfordshire, ** Improve- 
ments in heating horticultural buildings.”—Petitiens recorded 17th Murch, 
1363. 

72k. ancis RiciiMonD, Henry CuanbLer, and James Gapssy RicuMonp, 

Salford, Lanci sv “ ” Improvements in machinery for washing potatoes 

1¢ ables. 





; Haslin. den, Lancashire, “Certain improvements in 





“Improvements i 
orded 18th Murch, 


RRINGTON, Tavistock, Devons ‘hire, 


hs or bands aud knee caps for horses.”— Petitions re 






Manchester, “Improvements in the construction of 





VILDE, 

un boilers.” 

JouN SAUNDERS and Joseri Pirer, Kidderminster, ‘‘ Improvements 

apparatus employed in the manufacture of tin and terne plates, 

740. CHARLES Webster, New Radford, and WILLIAM Foraiz, Nottingham, 
* Tmprovements in apparatus for the purpose of clea ring out the interior 
of foul chimneys or flues when on fire or otherwise.”—etitious recorded 
leth March, 1363. 
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Inventions Protected for Six Months by the Deposit of Com- 
plete Specifications. 
Grorce HaAse.tine, Southampton-buildings, Chancery-lane, London, 
* Tmprovements in the manufacture of boots and shoes.” —A communica- 
tion from Henry Port, New York, U.s.—Drposited and recorded 19th 
Murch, 1868. 
730. SAMUKL Leonarnp Crocker, Taunton, Bristol, “ A new and useful or 
nmproved yellow metal sheathing wail or s} ike, Which by means of a nm: ail 
cutting engine is cut from yellow sheathing metal.’ "— Depo sited ain! 
corded 1L0th March, 1803. 
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Patents on which the Stamp Duty of £50 has been Paid. 
Isaac Houpen, St. Denis, near Paris.—Dated 29th March, 1860. 
JOSEPH ALEXANDER MAXWELL, Chancery-lane, London, —Dated 261 
1869. 

7 IN TLENRY 
tion.—Dated 2 
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Lincoln’s-inn-fields, London.—A communica- 


SGU, 


JOUNSON 
h Mareh, 





London.—Dated 





784. Janez Cucxen, Upper Kennington-lane, Vauxhall, 
26th March, 1s, 
WILLIAM Mantin Cuampens, Birmingham.—Dated 30th March, ISC0. 





STEPHEN RANLOLL SMITH, Hanovei terrace, Cumberland-road, Bristol. 
—Datid Ysth March, ls60. 
798. James LAMB Hancock, Peutonville-road, London.—Dated 28th March, 























$20, Janes Rey, Cook-street, Cork.—Dated 30th March, 1860. 

Patents n which the Stamp Duty of £100 has been Paid. 
92. JAMES Rosertson, san, Ayrshire, N.B.—Dated 24th March, 18 
fist, HENKY BRIERLEY y, Lancashire. — Dated 22..d March, 1556. 

758. WILLIAM Rosents, Millwall, Poplar, Lonaon,— Dated 1st April, 1556. 

4. JAMES MASI, Manchester.—Dated 12th April, 18.6. 

790. “ DERIC Gkick, West Bromwich, Staffordshire—Dated 2nd April 
Is 

sli “Ror ERT HALLIWELL, Bolton-le-Moors, Lancashire.—A communication. 
— Dated 4th April, 1850, 

Notices to Proce 

3085, CuRistoruerR Binks, Parliament- street, as “‘Tmproved methods 
of obtaining oxygen and chlorine gases. 

3087. WiLuiaM Dowson, Nottingham, * Improvements in lace dressing 
frames, employed iu the dres-iug of lace or other fabrics.’ 

3089 WKLBURN WILLIAMSON, High Holborn, London, “ Improvements in 
washing, wringing, and mangling machines.”— Petitions recorded 171 
Novenber, 1862. 

3095. Witu1aM HICKLING Burnett, Margaret-street, London, ‘* Improve- 


ments in the mode of working tel legraphic lines, and in instruments and 
apparatus employed for tele; graphic purposes,” 

8096. EpwarD Pikrck Hoveuton, Liverpool, “ An improv ed method 0 
applyi ing brakes or apparatus for stopping or retarding railway carriages 

800s, CuaRLES NEILD, Cheadle, Cheshire, and Jony Horxixsoy, York-plac 








Arrit 3, 1863. 


THE ENGINEER. 





a 





mpr ts in fire alarums, and indicators of tempera- 
ture.”—Petitions recorded 18th November, 1862. 

106. James CuaLmers, Knight’s-place, Vauxhall, London, “ Improvements 
in the use, combination, and application of iron and timber as armour for 
vessels of war and fortifications.” 

3109. RicuanD ARCHIBALD BRoomAn, Fleet-street, London, “ Improvements 
in tubular boilers, condensers, and superheaters.”—A communication from 
Pierre Antoine Delafond and Joseph Corradi, Marseilles, France.— Peti- 
tions recorded 19th November, 1862. 

114. Joun Tuomas Hutcuines, Inkermann-terrace, Charlton, Kent, ‘‘ Im- 
provements in the construction of waterproof boot and shoe soles.” __ 
$1:6. CuaRLEs STKVENS, Charing-cross, London, “ An improved brick 

making machine.”—A communication from Alois Milch, Paris. E 
$118, Fietpine Fixtcuer, Birmingham, “‘ Improvements in the arrange- 

ment of a vessel or vessels for the compression of air, as applicable to lift 

or force pumps.” : 

3121. Freperic Sriter, Thavies-inn, Holborn, London, “ Improvements in 
motive-power engines, and in apparatus for conveying and distributing 
motive power.”— Petitions recorded 20th November, 1862 

$126. CHARLES HapFieLp and WILLIAM ALFRED ATTKINs, Hadfield, Derby- 
shire, ‘‘ Improvements in compressing or dressing bricks and tiles and 
other materials, and in machinery or apparatus to be employed for such 

roses,” 

$134. Ronert WALTER SwineuRNE, South Shields, Durham, “ Improvements 
in the manufacture of soda.” 

3136. Joun Tay.or, jun., Christchurch-road, Streatham, Surrey, “ Improve- 
ments in the manufacture of tiles or moulded blocks for building pur- 

” 
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poses. 

3187, Cnartes Axton Ort, Church-road, De Beauvoir-square, London, 
“Improvements in apparatus for obtaining and applying motive power.” 

3139. AAroy SuTTox, Rue Boursault, Paris, ** An improved construction of 
time indicator for public vehicles and other uses.”— Petitions recorded 21st 
November, 1862. 

3140. WILLIAM EpwARD Gepar, Wellington-street, Strand, London, “f An 
improved elliptical compass."—A communication from Pierre Jacques 
Carmien, Luze (Haute Saéne), France. 

$141. Witn1AM Epwarp Netnerso.k and Craries BrckLanp, Swansea, 
Glamorganshire, South Wales, “Improved safety signals for fire-arm 
practice.” 

$144. CHanirs PowrtL, Birmingham, ‘‘ Improvements in watches and 
other time-keepers.” 

3147. James Wexuster, Birmingham, ‘‘ Improvements in the construction 
of burners and blow-pipes.””— Petitions recorded 220d November, 1862. 

3159. ALBERT Lewis Woo.r, Birmingham, ‘‘ A new or improved metallic 
alloy.” —Petition recorded 25th November, 1862. 

3168, Tuomas FLEeTcuEr, Rochdale, Lancashire, ** Improvements in the con- 
struction of rollers, cans, spools, and bobbins, and in the machinery em- 
ployed therein.”— Petition recorded 26th November, 1862. 

3179. Tuomas Krywortu, Blue-court, Boston, Lincolnshire, “ Improve- 
ments in motive power machinery.” 

3180. WitiaM TreRTIUS KowLert, Leicester, ‘‘ Improvements in machi- 
nery used in producing knit or looped fabries.” 

3184. Wittiam CLark, Chancery-lane, Londen, “ Improvements in the 
preservation of animal and vegetable substances."—A communication 
from Henri De Lapparent, Boulevart St. Martin, Paris. — Peitions re- 
corded 27th November, 1862. 

$191. Joun CRESSWELL and Epwin Tuomrson Greves, Birmingham, “ Im- 
provements in the construction of hearses and funeral carriages.” 

3197. ALEXANDER DupGEON, Cullum-street, Loudon, ** Improvements in 
packing for various parts of steam and other engines and machinery.”— 
Petitions recorded 28th Novenber, 1862. 

3223, BENJAMIN OLDFIELD, Coventry, Warwickshire, ‘‘ Improvements in 
looms.” 

3224. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements in 
the construction of steam and other vessels.”.—A communication from 
William Montgomery Storm, New York, U.S.—Petitions vecorded 1st 
December, 1862. 

$285. Peter Topp, Wheelton, Lancashire, “ Certain improvements in 
* pickers’ used in looms for weaving.” 

3290. Joun Hinuiar, Balsall Heath, Worcestershire, ‘‘ Improvements in 
hinges, joints, or connections, and in applying them, parts of which im- 
provements may also be employed for constructive and decorative pur- 
voses.”” 

s2p1 Joun Hiniiar, Balsall Heath, Worcestershire, ‘‘ Improvements in 
ventilating, and in the exclusion of dust, of dust or draught, insects, or 
other animals, from apartments, carriages, or other confined spaces.”— 
Petitions recorded 8th December, 1862. 

3408. ALFRED Vincent Newton, Chancery-lane, London, “Improvements in 
the manufacture of automatic toy figures.’"— A communication from 
Enoch Rice Morrison, New York, U.S.— Petition reco: ded 20th December, 
Is6z. 

18. WittiaAM Hexry Muntz, Millbrook, Hampshire, ‘‘ An improved method 
of attaching sheathing to iron or other vessels.”"—Petition recorded 2nd 
January, 1863. 

154. George Haycrarr, Lombard-street, London, 
powder flasks,”"—Petition »ecorded 17th January, 1863. 

391, Joun GRanTHAM, Nicholes-lane, London, ** Improvements in hydraulic 
presses. Petition vecorded 12th February, 1863. 

446. GuorGE ‘TOMLINSON BousrikLp, Loughborough Park, Brixton, Surrey, 
‘(Improvements in breech-loading fire-arms.”—A communication from 
Isaac Hartshorn, Providence, Rhode Island, U.S.—Petition recorded lsth 
February, 1563. 

471. CuarLes MAtpas, Tunstall, Staffordshire, **‘ Improvements in ovens or 

kilns for firing or burning or baking pottery, bricks, tiles, and other 

earthen or ceramic articles.” 

WittiamM Woop, Monkbill, near Pontefract, Yorkshire, ‘‘ Improve- 
ments in the process of manufacturing Pomfret or liquorice cakes, rolls, 
sticks, and pipes, and other similar articles of confectionery.”—Petitions 
recorded 2\8t February, 1863. . 

521, WittiAM ReapMAN, Glasgow, N.B., ‘Improvements in the manufac- 
ture of carbonate of magnesia, and of iodine and kelp salt, and other 
products from kelp.”— Petition recorded 25th February, 1863. 

582, t pbwaRD Hapet and Epmunb Suckow, Manchester, “ Certain improve- 
ments in machinery or apparatus for preparing, spinning, and doubling 
cotton and other fibrous substances.”— Petition recorded 2nd March, 1863. 

636. ALPRED Witson, Lower Woodbridge-street, Clerkenwell, London, 
“The better and more commodious manufacture of all kinds of easy, 
lounging, and invalid chairs, seats, or settles."—Petition recorded 6th 
March, 1363. 

688. WittiaM SMitH, Little Woolstone, Buckinghamshire, ‘‘ Improvements 
in machinery for cultivating Jand and sowing seed.”—Petition recorded 
13th March, 1863. 

734. Grorce Haseitine, Southampton-buildings, Chancery-lane, London, 
**Improvements in the manufacture of boots and shoes.”—A communica- 
tion from Henry Port, New York, U.S. 

739. SAMUEL LEONARD CrockER, Taunton, Massachusetts, U S., “A new 
and useful or improved yellow metal sheathing nail or spike, which by 
means of a nail-cutting engine is cut from yellow sheathing metal.” — 
Petitions recorded 19th March, 1863. 






















“Improvements in 


















And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications Published during the Week ending 
28th March, 1863. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
— 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
THE Enomesn, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2428. R. GLaANvitLe, Bermendsey, London, “ Marine and other engines.”— 
Dated 2nd September, 1862. 

This invention relates to making use of the heat that radiates through 
the high-pressure steam cylinder as a means of preserving the temperature 
of the steam in the expansive steam cylinder onl also in economising space. 
To accomplish this the patentee places a series of cylinders within each other 
and connects them by their flanchers and covers (or cover and bottom, the 

being synonymous), causes the pistons to move simultaneously, 
He connects the piston rods to a cross head connecting rod, which tes 
on one crank, The 


cylinders are charged with steam by the aid of valves 





so arranged that each piston shall receive the impulse of the steam alternately. 
The steam first operates on the piston of the central or high-pressure cylin- 
der, then expands into the large one that surrounds it, and is thus condensed 
upon the principle commonly known as Woolf's, An engine thus arranged 
he denominates an “ annular expansive condensing steam engine.” 


2429. R. Warcoon, Newington, ‘* Steam boilers."—Dated 2nd September 
1862. 


This invention consists in constructing boilers in which vertical tubes— 
by preference tapering towards their ends—lead the products of com! ustion 
directly upon the bottom of a water space extending nearly across the boiler. 
The products of combustion are caused to ascend over the upper part of the 
water space, and in doing so impinge sgainst tubular water spaces. The pro- 
ducts of combustion from each side of the transverse water space meet, 
and, if required, are made to pass upwards through other vertical tubes, 
mpinge against the bottom of another transverse water space. and so on 
as before, according to the height of the boiler.—Not proceeded with. 

2431. J. B. Tnompson, Moreton-place, St. George’s-square, London, “ Electro- 
magnetic machines.” ~ Dated 2nd September, 1862. 

This invention consists in a mode of applying the enormous attractive 
force of the clectro-magnet to the movements of machinery. The electro- 
magnet may be employed directly to produce a rectilinear oscillating 
motion, but as the force of the electro-maguet is effective only at a very 
short distance, the oscillations are too short to apply the great power in 
any beneficial way for moving machinery, hence almost all attempts 
hitherto made at applying electro-magnetic force have been in rotary 
engines, but these machines, even when of the largest size, have produced 
but small effects. The difficulty to be overcome is to apply the direct pull 
of the magnet, and at the same time to obtain sufficient length of stroke 
This the patentee has done by combining a number of electro-magnets into 
aseries, the electro-magnets being placed one b yond the other, and having 
their opposite poles at very short distances from each other, so that when 
the current passes the electro-magnets attract simultaneously. By this 
means he gets the full force of the electro-magnet, and by adding to the 
number in the series of magnets he gets any desired length of stroke. This 
series of magnets is in imitation of a muscle in the animal body, short 
magnets representing the strix of the muscles, and they contract in a 
similar manner, being really an iron muscle, 

2468. C. W. Winuiams, Liverpool, ‘‘Steam boilers."—Dated 8th Septenbder, 
86° 





This invention is designed to increase the evaporative or vaporising effect 
of steam boilers, and consists in substituting for the ordinary long tubes or 
flues employed in locomotive, marine, and other steam boilers, sets or series 
of short tubesor flues of a circular, rectangular, or other form, at short 
distances apart, the ends of each set or series being fitted into tube plates or 
face plates like those into which the long tubes aforesaid are united. The 
object of this arrangement is to increase the number of tube plates or face 
plates against which the flame and hot gases generated in the furnace strike, 
as the patentee has found by experiment that tube plate or face plate surface 
exposed to the direct action of the flame and hot gases is much more 
efficient than the interior surface of the tubes themselves in transmitting 
heat to the water within the boiler. 

2473. C. Fink, Berlin, ‘* An improved tw bine.”—Daied €th September, 1862. 

This improved turbine is constructed with a fixed outer ring of adjustable 
direction vanes, contained between two parallel horizontal annular surfaces, 
between which adjustable vanes the actuating water passes, and is directed 
by them into and through a series of buckets or openings formed with or 
attached to a ring or wheel, attached to a shaft or spindle, and free to revolve 
within thering first mentioned. The actuating water, after passing through 
the buckets of the inner ring or wheel (and thereby giving a rotary motion 
to the same and tothe shaft or spindle upon which it is fixed), passes 
downward’ through asuitably formed pipe or tube, from'which it is ultimately 
led away in any convenient mauner.—Not proceeded with, 

2477. J. Wenster, Ipswich, “ Preventing the incrustation of steam boilers."— 
Dated 9th Septmber, 1862. 

This invention consists in placing in steam boilers a suface of tow, hemp, 
jute, cotton waste, or other fibrous and absorbent substances, wherein the 
earthy matter caused by evaporation is deposited.—Not proceeded with. 
2480. Seipy, Surbiton, Surrey, “ Improvements in traction engines and 

in valves for traction engines where compound engines are used.”—Dated 
Mh September, 1862. 

These improvements in traction engines relate to such traction engines as 
are driven by cog or spur wheels, which wheels are usually allowed to 
vibrate with the spring of the engine to a certain extent, thus creating 
great wear and tear and loss of power, by the constant jolting and vibrating 
of the wheeis. This great objection is obviated in the present improve- 
ments, which consist in forming the axle of the driving wheels in three 
parts, connected together by what is generally known as Hook’s joint, or 
by any other suitable joint. The centre and shortest length (which has on 
the middle of it the cog wheel or wheels) is held up and supported in framing, 
or between two brackets or bearings, and thus revolves constantly in the 
same position geared into the cog or s;ur wheel or wheels of the er 
shaft, This position of the wheels is not altered, however great the | 
of the engine or vibration of the springs. The Hook’s joints are fixed on 
to the ends of this short part of the shaft outside the brackets or bearing, 
and connected on to the other two lengths of the shafting respectively, on 
which the driving wheels are placed in the usual manner. The improve- 
ments in valves relate to compound engines whether employed in traction 
engines or otherwise, and consist in constructing the slide valve ports, 
steam chests, and chambers so as to regulate the admission and exit to 
and from the cylinders as may be required. The cylinders can be placed 
one within the other (the outer one therefore being an annular cylinder), 
or they may be placed side by side or in any other position found most con- 
venient, The pistons and rods may be connected together (in the usual 
way) to one crank, or they may be connected to separate cranks, and the 
cranks moy be fixed either in the same or in opposite directions, or at right 
angles, or in any desired angle to each otuer, or indeed in any position 
desired. 





















Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Havr- 
NESS, Ce 

24144. J. Cook, Fitzroy-place, Kentish Town, London, “ Carriages.”—Dated Ath 

September, 1862. 

This invention consists in constructing two-wheeled carriages so as to 
admit of their being coupled longitudinally, and empioyed together as four- 
wheeled carriages, space being left between the couplings of the fore and 
hind wheels for the object of the lock or turning, whereby wheels of a 
large and uniform size may be used throughout in connection with cranked 
or plain axles, and the said carriages coupled either singly or in sets. —Not 
proceeded with. 

2449. R. P. Cours, Englefeld-road, Islington, London, “ Permanent way of 

railways.”—Dated 4th September, 162. aig 

This invention relates to an improved railway chair and the mode of 
securing the same in the permanent way of railways, whereby greater 
steadiness and durability is obtained, and the cost of maintaining and 
renewing the permanent way of railways is considerably reduced. This 
invention proposes the use of an iron chair (cast iron is preferred) made 
hollow in the upper part, and slightly tapering upwards in the transverse 
section; into this hollow are fitted two wooden wedges, the upper one 
entirely fitting into the upper portion of the cavity of the chair, and is 
forced into its position by the lower wedge (it is preferred that the wedges 
are kiln-dried). The chair with its inclined wedges is then to be placed at 
intervals, and embedded in concrete of the ordinary composition, and made 
level with the upper surface of the chair, and forming a continuous bearing 
surfave for the support of any of the well known flanged reiis. Through 
the flange of the rails screws are passed securing the rails to the wedges in 
the upper portion of the chair, and between the flange of the rails and the 
concrete is interposed a continuous surface of wood or other elastic packing 
to relicve the concussive action of the passing load. At intervals wrought 
iron tie rods are made to pass through holes in the two corresponding 
chairs, and secured by a nut to prevent the lateral spread of the gauge, . 











CLAss 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 

2437. G. Wa ton, Bradford, “Circular box !ooms.”"—Dated 3rd September, 
1862. 

This invention has for its object the prevention of the recoil of the 
shuttle box when moved, by the ordinary apparatus, in order to bring the 
shuttles contained therein successively into their required positions for 
being driven across the loom, and the consequent increase in the speed at 
which the loom may be worked. For this purpose a spring catch is adapted 
and applied to the ordinary disc, which spring catch is caused to retain the 
box in the position into which it is brought by the action of the ordinary 
apparatus, thereby preventing the recoil from the action of the same.—Not 
proceeded with. 

2440. E. Dyson, Little Hulton, near Bolton, “ Throstle spinning and 
doubling machines.” — Dated 3rd September, 1862. 

This invention relates to spinning and doubling machines of the character 
of the throstle, and to such machines as have a movable spindle rail which also 
acts as the copping rail. Hitherto in such throstle spinning and doubling 
frames the movable spindle and copping rails have been separate and inde- 
pendent of each other, and by the pull of the bands driving the spindles 
the movable copping rails have been forced entirely to one side, causing 
considerable friction upon the slides, and unsteady and irregular motion. 
This invention consists in connecting the movable spindle rails on each side 








together by a bar or by brackets secured to the rails, by which means the 
pull of the bands or force acting upon the spindle rails on one side of the 
frame will be counterbalanced by that acting upon the spindle rails on the 
other side of the frame, and thus friction upon the slides is obviated, and 
the movable spindle rails are kept true, steady, and free from irregularities 
in motion, 





Cass 4.—AGRICULTURE,.—NovneE. 


Cass 5.—BUILDING. 
including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 

2436. F. C. BaAkRweLt, Haverstock-terrace, Hampstead, “ Fire-places and 
stoves.” —A communication.—Dated 3rd September, 1862. 

This invention consists of certain improvements in fire-places and stoves 
to effect the following objects :—First, to obtain more perfect control over 
the combustion of the fuel, so that the fire may be made to burn up and 
give out a grevt amount of heat, or to burn very slowly, as desired ; 
Secondly, to effect a saving of fuel , Thirdly, to prevent the soot and fine 
ashes from passing from the chimney and fire-place into the room. ‘The 
patentee claims, Ist, the use of air passayes or recesses in the back wall of 
the grate extending from below the fire basket to any desired height 
above the grating on which the fuel is placed. 2nd, the use of flaps, or 
other eqvivalent device, for closing at pleasure the spaces between the 
grate bars on which the fuel rests, for the purpose of preventing the rapid 
combustion of the fuel. 3rd, the use of a screw placed over the smoke flue 
for the purpose of preventing the fall of soot and dirt inte the apartment, 
and for conducting those substances to suitable receptacles from which they 
may be removed from time to time. 4th, the combination of the air flue, 
dust pipes, and screen described, or any of them, with a fireplace or stove, 
for the purposes set forth. 

2447. J. Puatr and W. Ricnarpson, Oldham, “ laprovevents applicable to 
"— Dated 4th September, 1x62. 

This invention consists in a method of heating a filled kiln in a pre- 
paratory manner, and this the patentees accomplish by transferring thereto 
the heat from a separate kiln in which the burning of the bricks or other 
articles has been effected, For this purpose they employ a blast of air 
which passes from the top of the heated kila to the lower part of that in 
which the articles to be burnt are placed. 

2450. J. Puatrr and W. Ricuanpson, Oldham, ** Preparation 
MERU, , tiles, de." —1 dat Z. 

The apparatus for carrying out this invention cannot be described without 

reference to the drawings. 















the burning of bricks, tiles, de. 


of clay for the 


scture of bricks eat September, 1862 





Cuass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, jor Gun Carriages, ge. 





2435. H. Exusort, Birmingham, “ Apparatus for extracting the cases of pi 
cc sJrom breech-loading Jive arms, cnd for 1e-capping, Vve-charying, 
and closing or Wurning in ie said cartridge cases.” —Dated 2nd September, 
1802. 


This invention consists of an instrument or apparatus composed of the 
following parts :— A long hook on the end of a rod is jointed by the said 
rod to a handle of nearly the same form and construction as that of the 
ordinary pocket corkscrew, When the instrument is closed, the hook oceu- 
pies the space between the two sides of the handle, and the hook is held 
firmly both in its open and closed positions by the spring joint. On that 
end of the rod which is jointed to the handle two holes are made at right 
angles to one another, one of the said holes being in the axis of the rod, 
and the other being situated across tue rod. The former hole is screwed, 
and opens into the latter, which is plain. Into the screwed hole a plug i 
made to screw, which plug serves to torce down the charge in recharging the 
cartridge case, and also serves to take hold of the pin of the cartridge case 
in withdrawing the said pin from the said case. The plain hole also serves 
to draw the cartridge case from the barrel, by introducing the pin of the 
cartridge case into the said hole, In the said screwed hole a cupped closer 
also screws, for closit in the end'of the cartridge case after it has been 
charged, In order to recap the cartridge case the inventor employs a metal 
cylinder a little less than the interior of the case. The said cylinder has a 
hole in its axis up which the hook can be passed. At the topof the cylinder 
is a lateral hole, through which the percusion cap is passed and held between 
two springs. The cylinder with the hook and cap in it is passed up the 
cartridge case, aud the hook being pressed up the cylinder the percussion 
cap is forced into the recess in the end of the cartridge case, The pin is 
now placed in the side of the cartridge, and by turning the handle of the 
hook upon its joint the said handie may be pressed against the end of the 
pin, and made to force the said pin into the percussion cap. When the 
metallic end of the cartridge case has been separated from the paper tube 
by the discharge, the said metallic end is drawn out by the pin, and the 
paper tube or case which is left behind is drawn out by che long hook, By 
the use of the instrument described a pin cartridge case can be withdrawn 
from a breech-loading tire-arm aiter discharge, and can be re-capped and 
re-charged and closed ready to be used again, —Not proceeded with, 


















Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Ut nsils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujsactured Articles of Dress, §e. 
W. CLank, Chancery-lane, London, ** Musical instruments.” 
munication Dated 3rd September, 1362. 
This invention consists, First, in the application of an inner tube capable 
receiving rotary motion to musical instruments, such as hautboys, flutes, 
clarionets, and others, and serving to produce the chromatic scale Secondly, 
in the application of an exterior cylindrica) tube sliding in either direction, 
also serving tu produce the chromatic scate, By these means the inventor 
is enabled to produce several tones with the same instrument without 
change of the fingeri According to the tirst method each key has two 
actions or two stops for an instrument with two tones, such as a hautboy, 
flute, or clarionet, and when one or other tone is played all the holes of the 
other tone are closed by rotating the interior tube, In the second arrange- 
ment the cylindrical exterior tube, whichs ides upand down the imstrument, 
also produces the chromatic seale ty the application of a double row of holes 
in the body of the instrument, in such manner that, by sliding the exterior 
tube up the instrument, the latter will be raised a half tone higher, and by 
sliding it in the contrary direction, the fir-t row of holes being closed, those 
holes which remain uncovered return the instrument toa lower tone, In the 
latter arrangement the parts are very simple, and the :ame as thcsein 
ordinary use.—Not proceeded with, 


Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and ghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2360. W. BE. Newros, Chancery-lane, London, * Apparatus for treating fer- 
mentable substances for brewing and distilling.” 
Dated 23rd August, 18 

In carrying out the above named invention, the grain, malt, potatoes, or 
other substauce to be operated upon, is soaked for several hours in water, 
and is afterwards crushed, squeezed, or pressed into a pulpy mass, which is 
thea placed in a vesse! and hot water or steam added until the temperature 
is raised considerably ; or the mass may be heated by steam pipes until it 
is converted into a kind of paste, ‘The mass is then passed into a straining 
apparatus in which the husks, grains, or unfermentable parts are removed. 

This removal of the husks and unfermentable particles greatly facilitates 

the subsequent processes of distilling and brewing, as it ecouomises heat and 

prevents the mass from burning. The pulpy mass is then conveyed toa 
heating apparatus, and the temperature is raised to about 63 deg. of 
aumer, at which temperature sugar begins to form, There it remai 
for acertain time, and it is then cooled by passing cold water through it, 
after which it is passed into the fermenting tubs. The above is the process 
to be followed for distilling. For brewing, the pasty mass, after being 
cleared of the husks, is to be boiled for the requisite time with a suitable 
quantity of water and then cooled. The apparatus whereby the pulpy or 
pasty mass or liquid is heated and cooled consists of two vessels placed one 
within the other, leaving a vacant space all round between them for the 
admission and circulation of either hot or cold water, The muer vessel is 
provided with a numLer of hollow partitions which communicate with the 
surrounding space, sv that, by filling this space with hot or cold water, as 
the case may be, the content» of the iver vessel may be modified in tem- 
perature, that is, either heated or cooled, as may be required, The space 
between the two vessels may also be subdivided by means of vertical parti- 
tions, so as to ensure a perfect circulation of the water, Two supply pipes— 
one for the hot water and the other for the cold—communicate with this 
space, and an exit pipe for drawing off the water is also provided. In order 
to assist the circulation of the water and keep» the temperature uniform 
throughout the mass of water, horizontal axies or shafts provided with 
stirrers or radial arms are mouuted in the sides of the outer vessel, and the 
radial arms are made to enter between the hollow partitions and agitate 
the water. The straining apparatus for removing the husks and unfer- 
mentable parts from the pulpy mass consists of a rectangular vessel, in 
which are mounted two, three, or more pairs of pressing rollers, and 
also a series of carrying rollers, over which — an endless travelling 
apron made of wire gauze. The goods or mashed grain or malt mixed with 
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water are placed in a hopper, in which is a stirring shaft, whereby 
the mass is kept well mixed. The semi-liquid mass is aliow 
to flow ont of the hopper on to the travelling endless gauze, and 
will be carried along thereby under pressing rollers, which will squeeze 
out the moisture contained in the grains, and allow the husks 
to be carried forward by the travelling gauze and discharged at the other 
end of the machine. The liquid parts will, of course, pass through the 
wire gauze, and fall into a vessel or suitable receptacle placed below. | 
2372. H. Harpen, Haverstock hill, London, ** Manufacture paper and other 
nvoductions in which fibrous material is enployed."—Dated 27th August, 
1862. 

In carrying out this invention the inventor uses sea weed or other 
aquatic vegetable production, cleanses the same in fresh water, and steeps | 
it in naphtha or spirits of wine, or in a mixture of either of them and water, 
or in chlorine, or inany gas or liquid or position ] ing the requisi 
bleaching properties. When sufficiently prepared he reduces the material 
into pulp by the usual or best known process.—Not vroceeded with. 


2380. W. E. Newron, Chancery-lane, London, *‘ Producing light for the 

various purposes of artificial ilwnination.”—Dated 27th August, 1862. 
The patentee claims, First, the use of common atmospheric air, in the | 
lace of oxygen gas, in the combustion of illuminating gas, or its equivalent, 
or the production of an intense degree of light, when such atmospheric air | 
has been previously heated, and in that state is forced, by properly arranged | 
jets into into intimate contact with the illuminating gas at or before the 
t of bustion, both being at the same time made to impinge upon | 

a suitable piece of lime, or other known equivalent substance, as described. 

Secondly,the use of common atmospheric air in the combustion of illumi- 

nating substances, such as illuminating gas, oils, or hydrocarbons, or their 

equivalents, for the production of an increased degree of light, when such 
atmospheric air has been previously heated and in that condition is brought 
in intumate contact with any of the said illuminating substances, at or 
before the moment of combustion, as set forth. 

2414, J. WALKER, Glasgow, “ Treatment of kelp." —Dated 1st September, 1862. 

The patentee claims the preparing of hypo-ulphite of soda, borax, iodide of 
sodium, iodide of potassium, and iodine from or by means of kelp liquors or 
products, as described, 

2415. W. E. Geno, Wellington-street, Strand, London, “ Apparatus for wash- 
ing the felts of paper making machines."—A comimunication.—Dated let | 
Septenber, 1862. | 

This apparatus is composed of a wooden or cast iron receiver or reservoir, 
fed by a current constantly renewing and keeping the water in the reservoir 
at the same level. This apparatus is placed beneath the felt coucher, which 
is brought to it by rollers when retained empty or uncharged. In the 
apparatus, and beneath the water are two parallel rollers, working the one 

towards the other, and exercising on the felt which passes between them a 

ressure which purges it from the foreign and earthy matters with which | 

t may be charged. On leaving this bath, the felt passes through two other | 

rollers covered with felt or caoutchoue, the pressure of which frees it of the 
excess of water, and clears off any remaining extraneous matters, so that, 
thus disembarrassed, it presents itself anew beneath the press and the wet 
paper carrier in a thoroughly clean state, and, as the felt is thus washed at 
each revolution, it may be worn out on the machine without ever having 
been removed for washing.—Not proceeded with, 

2421. W. CLark, Chancery-lane, London, “ Obtaining light and heat."—A | 
communication.—Dated lst September, 1862. | 

This invention relates to an improved method of lighting and heating by | 
means of agaseous vapour, which forms the first feature of the invention. | 

It further consists in au improved arrangement of lighting and heating | 

apparatus suitable for the combustion of the above mentioned gas. The | 

gas is composed of certain volatile matters in the following proportions, | 
viz. :—Benzine, 80 parts; camphor in powder, 10 parts; ether, 10 parts. 

Combustion is produced by means of a current of air passed through any | 

suitable spongy material, which has absorbed a suilicient quantity of the 

above mentioned gas. The current of air on passing through the spongy 
material carries with it a portion of the mixture, and is necessarily trans- 
formed into vapour or gas as from the volatibility of the said matters they 
furnish an insufficient quantity of vapour for producing a jet of continuous 
flame. The inventor obtains this artificial current of air in the improved 
lighting apparatus by means of a small fan placed in the stern or pillar of 
the lamp, and actuated by clockwork ; or he dispenses with mechanical 
adjuncts, and causes the combustion of the gas itself to produce a current 
of air, whici, becoming charged with volatile vapours, escapes in a state of 
ignition from the burner, and thus produces a self-acting continuous light. 
This improved gas may be employed in ordinary lighting and heating 
apparatus; it may also be used tor the same purposes in receptacles which 
may be adapted to all portable or other articles, such as walking canes, 
umbrellas, cigar cases, match boxes, and otherwise. The invention thus 
consists of an improved means for producing the combustion of light hydro- 
carbons, light coal or petroleum oils, and generally of all easily vaporisable 
liquids, in order to obtain light and heat, and also for the production of | 
mechanical power from the gas thus obtained, 














Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ic. 

2432. Sir W. O'S. Brook, Easton-place, London, * Construction of sub- 
marine telegraph cables."—Dated 2ud September, 1562. 

The object of this invention is so to construct a marine telegraphic cable 
for deep sea lines that its specific gravity, and, consequently, its rate of 
sinking as it is laid can be regulated with precision ; and a further 
object of the means of construction which the inventor adopts is the pro- 
tection at the same time of the telegraphic core against friction and other 
ordinary causes of mechanical injury. The objects are attamed by the use 
of wooden tubes, which are threaded on to the telegraphic core. For the 
construction of the tubes American beech is preferred, impregnated with 
drying oils or melted paratline under great pressure. The usual length of 
the tubes is 4in., and the usual diameter lin., but these dimensions may | 
vary and other woods may be used. ‘The core is enclosed in hemp or silk | 
lines, rendered waterproof, and preserved by any suitable preparations, and | 
coated with tape. Between the ends of the wooden tubes are interposed 
elastic dises or joints of caoutchouc, flexible or vuleanite canvas prepared 
with caoutchoue, leather or hemp saturated with paratline, wax, marine 
glue, or other oleaginous or resinous substances ; or other flexible material 
may be employed, the object being to give flexibility to the sable with due 
proteetion to the core. ‘lo regulate the rate of sinking there may be inter- 
posed at certain intervals tubes of iron-wood, lignum vite, or other dense 
woods, or of marble, instead of the ordinary tubes of wood lighter than 
sea water.—Not proceeded with. 

2442. R. A. Brooman, Fleet-strect, London, * Apparatus for transmitting 
electric telegraph messages and signals.” —A communication.— Dated 3rd 
September, 1862. 

This invention cannot be described without reference tc the drawings.— 
Not proceeded with. 











Crass 10.—MISCELLANEOUS, 


Including all Patents not found under the preceding heads. 





2213. J. H. Jounson, Lincoln’s-inn-fields, London, ‘ Blast furnaces."—A 
communication.—Dated 7th August, 1862. 

This invention relates to the adaptation to blast furnaces of a peculiar 
arrangement of apparatus or means for collecting and utilising the other- 
wise waste gases which ordinarily ape from the mouth or top of the 
furnace, According to this invention a circular or other shaped metal 
hopper or casing is placed inside the throat of the furnace, anc extends a 
short distance down the same, having an annular space or coamber all 
round between the outer side of the hopper and the inner side of the throat 
of the furnace. The gases pass into this annular chamber, and are conducted 
therefrom to any locality where they are to be used by suitable conduits or 

wes opening directly into the annular chamber above reterred to. The 
opper is connected in any convenient way to a cast iron plate forming the 
crown of the furnace, such plate having an annular water gutter constructed 
thereon for the purpose of forming a hydraulic joint for the reception of a 
lip or edge of a dome-shaped metal cover, which entirely closes the mouth 
of the furnace, but is so formed and disposed as to leave an annular opening 
between the top edge or lip of the hopper and the inner side or wall of the 
gutter, to allow a portion of the gases to pass freely over the edge of the 
hopper and down into the annular chamber first referred to, suitable stops 
or valves being placed if desired in the openings leading to the chamber 
below for the purpose of regulating the draught or passage of the gas. By 
this system the gases are collected equally from all parts of the transverse 
section of the furnace, one portion passing over the upper lip or edge of the 
hopper, and then downwards into the annular chamber, and the other por- 
tion passing directly upwards into the annular chamber, entering it at the 
bottom by passing under the lower lip or edge of the hopper. A weighted 
lever working on a swivel fulcrum may be used for elevating and removing 
the cover when required.— Not proceeded with. 
2222. J. Wuirr, Rochdale, “ Cleaning articles of ornament and jewellery.” — 
Dated Sth August, 1862. 

This invention consists in the use of a box, the bottom of which termi- 
nates in a wash leather or other bag, and so arranged that the box may 
contain the sawdust and bag when notin use. The bag is unfolded, and 
employed in combination with the box to polish the articles by shaking them 
in the sawdust. This combination of box and bag is fitted into a neat case, 
with brushes, leather, ard rouge, and forms a useful apparatus, presenting 









. 
| sists of a vertical cylindrical ¢ 





& more ready and convenient means of cleaning such articles as are adapted 
thereto.—Not proceeded with, 








THE ENGINEER. 


2225. W. CLARK, Chancery-lane, London, “ Signalling.”—A communication. 
—Dated 8th August, 1862. 

This invention consists of a universal analytical grammar of signals. The 
alphabetic transcription of words is replaced by the adoption of signals, and 
in the complete separation of words from their grammatical elements, such 
as prepositions, adverbs, or other parts of speech. The signal for every 
word, such as a verb or substantive, and so on, is always the same, what- 
ever may be the character of the word in the sent this ch being 
indicated by a separate signal, which points out the case, gender, number, 
tense, or the mocd, and forms the verbs, adjectives, and adverbs by being 
added to a substantive. The useof such grammatical signs or signals is 
thus reduced to a minimum. One single expression is substituted for 
several synonymous words, the plainest ideas alone being classed under 
signals: as to the complex ones, they are figured or represented by means 
of two or more signals themselves representing plain ideas.—Not proceeded 
with, 

2232. J. J. HW. Gesuarnt, Lawrence-lane, London, ‘* Fastening for purses, 
pocket-books, &c.”—A communication.—Doted 9th August, 1862. 

This improved fastening is constructed as follows :—In a spring, or ina 
tongue or plate attached toa spring, is a slot or opening, into which, when 
the fastening is closed, a hook, catch, or recessed indented or notched piece 
catches or engages. ‘The fastening is opened by applying pressure on the 
spring by means of a knob or equivalent appliance, whereby the part in 
which is engaged the aforesaid slot or opening is so moved as to liberate the 
hook, catch, recessed or notched piece, and allow the latter to be drawn 
therefrom. To close the fastening the spring is allowed to return to its 
original position, and the hook or like agent, being introduced into the slot 
or opening, will engage or catch therein and close the fastening. 

2236. G. T. BousrizLp, Loughborough Park, Brixton, ‘‘ Apparatus to be 
used in the manufacture of hat bodies."—A communicati.n.—Dated 9th 
August, 1862. 

This invention relates to a novel arrangement of apparatus for manufac- 
turing hat bodies, and consists in an inverted perforated cone placed in an 
exhausted chamber in connection with a picker arrangement for picking 
and blowing fur for the purpose of facilitating the process of forming hat 
bodies. 

2242. W. Cuark, Chancery-lane, London, “ Carriage for conveying sugar 
moulds in sugar resineries."—A communication.—Dated llth August, 
1862. 

This invention relates to an improved carriage for conveying sugar moulds 
from the cooler in the re‘inery to the apartment in which they are placed 
to admit of the draining operation being gone through with. The object 
of the invention is to obtain a carriage for the purpose specified which 
will admit of being adjusted to suit moulds of different sizes, and also be 
capable of being moved about with greater facility than those previously 
constructed. The invention consists in supporting or retaining the upper 
parts of the mould by means of two adjustable horizontal plates attached to 
the carriage (arranged substantially as described), and also in using in con- 
nection with the said adjustable plates a fixed frame or plate provided with 
inverted conical recesses to receive the tips of the moulds. ‘The invention 
further consists in a novel arrangement of a castor wheel which supports 
the front part of the carriage, all being so constructed and arranged as to 
effect the desired end. 














| a ‘ . : 
2244. J. Lanceiort, Birmingham, ‘‘ Manufacture of ornamental chains for 
, 


shect metal.”—Dated 11th August, 1862. 
The object of this invention is to substitute machine for hand labour in 
the manufacture from sheet metal of ornamental chains in which differently 
formed blanks are used, each jink of such chain being composed of an out- 
side blank (hereinafter designated blank No. 1) and ofan inside blank (here- 
inafter designated blank No. 2). The outside blank has perforations, the 
number of which may vary with the pattern, and in forming a chain these 
perforated portions of the blank must be bent upwards, so as to form a 
cup; another similar blank must then be placed above it, with its perfora- 
tious in line with those of the blank beneath. An inside blank, having as 
many projecting arms as there are perforations in the outer blank, must 
then be placed in the topmost outside blank, in such a manner that its arms 
ass through the lower part of the perforations of thi¥ topmost outside 
blank and the upper part of the perforations of the blank immediately 
beneath, the top of which must then be closed slightly inwards the better 
to secure the arms of the top inside blank within its perforations. 
2245. M. H. Cuampion, Poris, ‘* Self-closing Luttons.”—Dated th August, 
1862. 

These improved buttons are composed of a shank or stem bent at right 
angles, one end of this stem being pointed so as to penetrate through any 
sort of cloth or stuff, and the other end attached either to a small dise or 
tu a button of any shape or size. When the shank is soldered to the button 
itself, the inventor introduces the shank up to the bend or elbow in the 
cloth through which it penetrates, its pomt entering a small spring appa- 
ratus on the other side of the material, the spring of which presses the 
elbow of the shank and prevents its withdrawal. When the stem or 
shank is not soldered to the button itself it carries a small dise on 
the extremity which is not pointed, and in this case the point is 
passed through from the reverse side of the cloth, and passes, notjinto a 
spring apparatus, as before mentioned, but into an opening in the bottom 
itself ; this opening is furnished with a spring which prevents the exit of 
the shank. The stem or shank must always be held fixed Letween two 
opposite sides, and the object of the spring, no matter what its form, is 
always to prevent the point of the stem leaving this hole or sheath.—Not 
proceded with, 

2246. W. E. GepGe, Wellington-street, Strand, London, * Constructwon of 
ladders."—A communication.—VDated 11th August, 1862. 

This invention consists, under one moditication, of a sliding ladder spe- 
cially adapted for lighting gas lamps. Jt is formed of two ordinary straight 
ladders, one being fixed, and with grooved uprights, the other movable with 
uprights so made as to slide in the grooves of the ladder first mentioned. 
The movement of the ladders is effected by means of a cord attached to the 
lowest round of the movable ladder, and passing through a pulley on the 
topmest round of the fixed ladder. The strong hooks on the tup of the 
uprights of the movable ladder permits its being attached to the spot which 
it is desired to attain. This ladder offers the advantage of reaching any 
desired height without being embarrassing, aud it will be found useful for 
many purposes other than lighting gas lamps. 


2249. A. J. Martin and J. Goss, Bow, and J. Busu, Bow Common, Brouley, 
** Apparatus for distillation.”—Dated ith August, 1862. 

This invention consists of improvements in apparatus for the purpose of 
distillation of mineral oi!s, spirits, and other liquids. |The apparatus con- 
vamber of copper closed at the bottom, and 
having a movable eap, or cover, or head of the required shape, which is 
secured by nuts and screws, or in any other manner, so as to be rendered 
air-tight. Through the cap or cover, or through the upper part of the 
cylindrical chamber, or any part of the case most convenient, a pipe enters, 
communicating with a reservoir containing the liquid to be distilled. In 
the interior of the chamber a scries of copper pans is fixed, one above the 
other, from bottom to top of the chamber, and the liquid to be distilled 
flows from the reservoir through the pipe into the uppermost pan, whence 
it runs over into the second pan, and sv on to the lowest, by reason of each 
pan having an edge or lip turned down so as to allow the liquid to overflow 
at such edge. Each of these pans has a false bottom communicating with 
two vertical pipes, one on each side of the pans, A pipe running the whole 
length of the pans, and coming out of the lower part of the still, and supplied 
with a tap with branch pipes from the bottom or side of each pan, may when 
needed be added, so as to draw off any residuum remaining in the pans 
when they have done working. These pipes are furnished with a supply of 
steam from a boiler, which steam enters one pipe and circulates throughout 
the series of false bottoms of the pans, and is carried off by an exit pipe 
connected to the other vertical steampipe, the excess of liquid to be 
distilled overflowing the lowermost pan being carried away by a pipe 
to a tank or reservoir ; it may thence be passed into a second apparatus, its 
temperature having been increased by the action of the first, or the liquid 
may remain in the tank or reservoir and be removed when required. 


























2255. L. Serwat, Valenciennes, France, * Lubricating machinery.”"—Dated 
lth August, 1862. 

This invention consistsin employing naphthaline either alone or mixed, or 
combined with other substances, for Jubricating parts of machinery.—Not 
proceeded with, 

2252. J. Ramsnorrom and G, HACKING, Accrington, “ Apparatus for measur- 
ing and registering he flow of water, ae."--Dated 12th August, 1862. 

‘This invention consists in applying to water meters swing hinges, partly 
similar to those used in dry gas meters, to be placed at or near each end of 
a cylinder or measuring chamber, having reds which pass through stuffing 
boxes in the sides or ends, The said rods are to be connected in such 
a@ manner that, as the piston during its motion from end to end of the 
cylinder or chamber forces one hinge outwards the other hinge will at tLe 
same time be forced or drawn inwards, to be in its turn similarly acted on 
by the piston during its return stroke, and from the bar connecting the two 
hinges the requisite motion will be obtained to actuate the valve and re- 
gistering apparatus either by means of a tumbler or other more direct 
manner. Orthe said bar may be constructed so 9s to actuate a valve. or 
the two hinges may be made to serve the purpose of valves in order to 
supply fluid to a piston valve which may be actuated by the pressure of the 
fluid. — Not proceeded with. 

2256. C. A. Wureter, Sicindon, Wills, ** Machinery for perforating paper.” 
—Dated 12th August, 1862. 

This invention consists in a hand power perforator, and relates more par- 
ticularly to portable or hand perforating machines for the table, shop, ware- 
house, or counter, as herein described. It is not, however, intended to restrict 
the application of the principle to the portable or hand form, as the rotary dise 
perforator snd plain flat surfaced bed plate, which constitute two of the 
main features of the said improvements, as well as the peculiar construction 
of the gripping and riding frame, which forms a third feature of the 








invention, can be applied in the formation of similar machines of almost 
any capacity required, and which larger machines when fitted with suitable 
gearing may be worked by steam or other power. It is also intended to 
apply the same combined principle of construction as regards the rotating 
perforator or cutter, and gripping and riding guide frame, which answers 
the double purpose of holding the paper or other material securely in the 
required position for being perforated or cut, while it also acts as a guide 
for the rotating perforator for perforating or partially or wholly severing 
paper, cloth, and other fabrics or materials whether insingle sheets, lamina, or 
olds. 
am, 7 F. J. Lesuonn, Paris, “ S:wing macshines..—Dated 12th August, 
62. 

These improvements consist in means of sewing, by the same machine, 
First, the shuttle or lock stitch ; Secondly, the chain stitch with one thread ; 
Thirdly, the same stitch with two threads.—Not proceeded with. 

2261. A. B. Cups, Oxford-street, London, ‘* Machinery for cutting vencers.” 
—A communication.—Dated 12th August, 1862. 

For the purposes of this invention the log or block from which the 
veneers are to be cut is firmly secured to a bed plate by means of bolts 
which pass through the bed plate and screw into the log or block. The 
bed plate is perforated with holes at equal distances apart, and a sufficient 
namber of them to receive a requisite number of bolts to hold the block 
firmly thereto. The bed plate may be placed in a vertical, horizontal, or a 
diagonal position, but it is preferred to place it in a vertical position. The 
bed plate, together with the block carried thereby, has a motion up and 
down a distance somewhat over and above the width of the largest block to 
be cut, and this motion is, by preference, communicated to it by means of 
two cranks and two connecting rods one at each end of the bed plate. The 
knife, when making the cut, is stationary, but is capabie of being moved 
towards and from the bed plate by the action of the feed motion, which, by 
means of a double ratchet, causes it to recede immediately after the cut, 
and again to move forward immediately before the cuta distance depending 
on the thickness of the veneer next to be cut. The knife consists of a 
straight cutting edge, with one side bevelled off, and is firmly secured to a 
knife block which is made to slide towards and from the bed plate. A little 
before the edge of the knife there is a pressure bar, made adjustable by set 
screws, and bolted firmly in its required position to a pressure beam. The 
invention also consists in the method of feeding the knife, and of graduating 
the feed to the different thicknesses of veneers to be cut. By this method 
the patentee is enabled to cut veneers more perfectly and sound, and 
more free from cracks, from any kind of wood, and to any thickness 
required. . 

2262. C. SENGRY, Great Queen-sircel, Lincolu’s-inn-fields, London, “An 
improved smoking pipe, which may also be adapted as a tube for sinoking 
cigars.” —Dated 12th August, 1862. 

The patentee claims, First, the employment of a stem or tube bent, curved, 
or inclined downward at one end, and communicating with the bowl and 
with a detachable hollow ball or otherwise shaped chamber or recess, in the 
manner and for the purpose described. Secondly, the mode of rendering the 
bowl removable by titting it on a pin, fork, or tongue, so as to be readily 
taken off and replaced, as described. ; 
2263. G. Sanvers, Nelson-place, Old Kent-voad, London, “ Domestic fire 

escapes.” — Dated 12th August, 1862. 

In carrying out this invention the patentee employs a chain ladder formed 
of two chains, in which are disposed at distances of eight or nine inches small 
plates, constituting links or parts of the chain, in which plates the ends of 
the steps of the ladder are fixed. A ladder so formed is very flexible, may 
be packed in a small space, is easily handled, and may be used as an escape 
from a house on tire, or for ascending or descending from a house window 
for other purposes. In order that it may be readily aud safely available as 
a fire escape he disposes it in a box immediately under the window of the 
apartment from which it is to be used ; in the bottom of this box the upper 
ends of the chains are to be securely fixed, and the box is to be fixed to the 
floor and joists, or the ends of the chains may be at once fixed through the 
joists of the flooring. ‘To the other ends of the chains he attaches spring 
hooks, which, when the chain is thrown out of the window, are to be hooked 
into eyes previously fixed below the surface of the paving in the street, and 
at such a distance in front of the house as to be as clear of the fire as possible. 
The eyes in the street are affixed in position at the time of placing the fire 
escape in position in the house, and in order that they may be readily formed 
atany time in an emergency and kept in order, he sinks such eyes below the 
surface as before mentioned, and applies metal plates in the manner of coal 
cellar plates to protect them. In order that it may run out of the window 
freely, he disposes a roller mounted on the windew sill which may be at a 
suitable height, and also project from the window to run the fire escape free, 
it may be, of a balcony below, 








2267. J. Cooper, Town Malling, Kent, “ Improvements in valves and buckets 
pumps, and in valves or cocks for other uses.”—Dated 13th August, 
1s62 
This 





invention, in so far as it has reference to buckets for pumps, consists 
in forming the ordinary leather packing of the bucket by binding a strip of 
leather round the metal, and securing it by pins passed through holes in 
the metal, the points or inner ends of such pins being turned down after 
insertion, and the leather being bevelled so as to keep the heads of the nails 
within the circumference of the leather packing. And this arrangement is 
in substitution for the ordinary mode of ** cupping” the leather and apply- 
ing it to the metal by screws. And the invention, in so far as it has 
reference to valves or cocks for other uses, consists in the combination of 
the valve and seating above referred to, and in fixing the same in the tap 
so that the pressure of the fluid at the inlet shall have a tendency to close 
the valve against the seating, the valve being opened from the seating by 
means of a screw or a ball lever. 


2269. J. R. and F. C. Tussaup, Marylebone-road, Middlesex, “ Improvements 
in the treatment of representations formed fron wax, or rom compositions 
of war with other matters.” —Dated 13th August, 162. 

The object of these improvements is to protect the surfaces of such 
matters by the application thereto of a coating adapted to prevent the 
injurious effects of atmospheric influences, and to admit of repeated 
cleansing thereof without the necessary disturbance of surface tints or 
colours. For this purpose, when the desired forms have been obtained, and 
any needful colouring or tinting has been applied thereto, the patentees 
apply to the surface thereof a coating of a suitable varnish, such as a solu- 
tion of shellac, gelatine, or albumen, or white, hard, or other varnish, pre- 
ferring those varnishes which are comparatively colourless; and then in 
order to neutralise the glossy or shiny effect of such coating they apply 
thereon one or more coatings of wax, stearine, spermacetti, or of other 
similar solid fatty or oleaginous matters, or of the composition of which the 
representation is formed dissolved in benzole or other suitable solvent. 


2273. H. TweLvetrees, Bromley, Mildlesexr, “ Rat and mice traps.”—Dated 
13th August, | 
This invention consists of a long shaped box, made wholly or in part of 
wood, zinc, tin, galvanised iron, wire, or other suitable material, that for 
mice being about nine inches long by three and a-half inches wide, and 
that for rats about twenty-four inches long by eight inches wide. At one 
end of this box is mounted a flat tin, iron, or wood board, termed a balance 
board, and upon this is fixed an incline plate moving beyond the vertical 
position in either direction, and extending from side to side of the 
trap. Immediately above and coincident with the central balance 
of this board are two holes cut in the sides of the trap, and so disposed that 
when the balance board is not acted upon the raised incline plate is in the 
same line as the two corresponding sides of the holes ; and when a mouse or 
rat enters upon the balance board and moves a little out of the centre 
thereof, as the end is depressed with the weight of the animal, the slanting 
plate falls in a line with the other sides of the entrance holes, thus prevent- 
ing his return, and compelling him to go forward into the body of the trap. 
Underneath the balance board is fixed a plate of tin or iron extending 
between the two sides of the trap to prevent the vermin from making 
their escape in that direction. By preference the patentee allows 
the whole or a portion of the width of the entrance holes to be left open 
accoss the top of the trap, so that the vermin may enter either at the top 
or at the sides. He also forms the entrance end of perforated zinc or open 
wire work, and inside this end of the trap, upon the surfaces which can be 
seen through the open work end, he fixes some corn seed or other bait. Inside 
the trap at the end of the balance board which falls down he disposes a tin, 
iron, or zine plate from side to side; upon this plate he fixes some small 
hooks for attaching suitable food to act as bait for the vermin, and thus 
they are compelled to step upon the balance board to reach the bait; the 
instant they move out of the centre thereof the end falls down with their 
weight, and finding they cannot return, owing to the slanting plate having 
closed the entrance holes, they pass forward, and the same instant the 
balance board returns to its original position. 

2279. E. J. DaGNauL, Wandsworth, “ Tray or receptacle adapted for wash- 
hand stands, Jor holding tooth brusies, tooth powder, and nail brushes.” — 
Dated 14th August, i862. 

This invention is designed to prevent the unpleasant odour which tooth 
brushes acquire when kept in a covered box or tray of the ordinary kind. 
It is by this invention proposed to effect this object by so making a tray or 
receptacle that the tooth brushes shall stand upright therein, somewhat 
similarto an umbralla stand ; a recess is formed therein to contain tooth 
powder, and a cover is adapted thereto. The lower part may be used to 
hold a nail brush, Trays or receptacles constructed on the above plan may 
be made very ornamental, of various devices, in porcelain, glass and other 
material or a combination of materials. —Not proceeded with. 

2282. J. Key and E. Hoskins, Birmingham, “ Plain and ornamental 
metallic pillars for bedsteads, cots, couches, dce.”—Dated lith August, 

862 











In carrying out this invention the inventors make a mould in cast iron, 
or other suitable material, the said mould having internally the figure 
of the ornamental pillar to be made. The mould is made in twoor more 
pieces. They place a rod or tube of iron, or a plain pillar, in the axis of the 
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mould, and pour into the mould plaster of Pariz, or other mixture or compo- 
sition which will dry or set hard. There is thus made a core, which they 
place in another mould, of the same figure as that in which the said core 
was made, but somewhat larger in diameter. They then pour melted metal 
into the last described mould, so as to fill up the space between the mould 
and the core with the melted metal. A hollow metallic pillar, having the 
same ornamental figure as the interior of the outer mould, is thus pro- 
duced. In making plain metallic pillars according to this invention, they 
proceed in the manner described with reference to an ornamental pillar, 
excepting that they use moulds having a plain instead of an ornamental 
figure.—Not proceeded with. 

2284. C. E. Winson, Monkwzell-strect, London, “ Buckle fastenings for braces 
and belts." —Dated 14th August, 1862. 

This invention consists in forming a box or hollow case on the bottom of 
the flap of the buckle, to receive a spring-catch formed in a piece with or 
fixed to a plate, to which the brace ends, in the case of braces, or one end of 
the belt in the case of belts, are or isattached. Instead of unbuttoning the 
tabs on the brace ends, as at present, the brace is released by withdrawing 
the spring-catch from the case on the buckle flap. The brace is attached by 
simply inserting and engaging the catch in the case.—Not proceeded with. 
2285. W. Beatson, Rotherham, ** Stoves.’»—Dated 14th August, 1862. 

This invention consists in constructing drawing room and other stoves 
with the inner arch and cheeks, together with the brick or other back and 
the bottom grate and the doors into the chimney, movable, either separately 
or two or more of such parts together, being those parts which are liable to 
be injured or blackened by the action of the fire. The removal is effected 
without the necessity of moving the stove from the chimney piece. The object 
of the invention is to afford more ready access to the chimney, for the pur- 
pose of fixing or refixing and sweeping or repairing the said stoves; also to 
enable the aforesaid parts to be taken out when the fire is not required, 
and to have bright or ornamental parts substituted or placed in front of the 
parts blackened by the fire, without removing the parts so blackened. 

2286. G. Wurre, Torquay, F. Buckuann, Newton Abbott, and C. Rres, 
Newton Bushell, Devonshire, * Water closets."~—Dated 14th August, 
1862. 

For the purposes of this invention the basin of the closet, which may be 
made either of glazed pottery, earthenware, enamelled iron or other suitable 
material, is constructed with the bottom of a concave form, so as always to 
retain itin a sufficient quantity of water. The basin is constructed nearly 
of the same width at the bottom as at the top, and the sides being thus 
nearly perpendicular to the water’s edge are not liable to be fouled by 
offensive matter dropping and lodging upon them, the deposits in the basin 
falling into the water at the bottom. The outlet from the basin is made by 
an aperture at the side, at such a distance from the bottom as to retain the 
necessary quantity of water, while the inlet admitting the water from the 
cistern is placed opposite the discharge aperture, and the quantity of 
water admitted is regulated by a fan so shaped as to cleanse the basin 
thoroughly by allowing a portion of the water to be driven on each side of 
the basin, instead of being carried with a spiral motion round it, as is 
usually the case, while the bulk of the water flows across the bottom of 
the basin into the discharge pipe. The basin is trapped by means of a 
syphon or trap in the usual manner. The closet is so constructed, by means 
of a suitable combination of rods and levers connected with the seat and 
service box, as to be self-acting on every occasion of the closet being used, 
and thus preventing the possibility ef use without the removal of the con- 
tents of the basin, as hereinafter described. 

2288. H. R. Passky and L. NiMAn, Little Newport-street, Leicester-square, 
London, * Cigar tube or holder.” —Dated 14th August, 186: 

This invention consists of an improved tube or holder for cigars, by the 
use of which the cigar may be smoked without being brought in contact 
with the mouth or fingers, and whereby the cigar may be extinguished at 
any time and transferred to the pocket or the travelling case perfectly 
enclosed in the tube, and incapable of imparting an unpleasant odour to any 
contiguous articles.— Not proceeded with. 

2289. J. Petrie, jun., Rochdale, Apparatus for blowing and exhausting 
air.”—Dated 14th August, 1862. 

In carrying out this invention the inventor adopts fixed blades between 
fixed surfaces, leaving the circumference open for the passage of air, which 
is drawn through a central aperture. The revolving blades he mounts upon 
a shaft baving a bearing on one side only, and extending through one of the 
fixed surfaces, which surface is formed upon or is carried by the pedestal 
constituting a bearing for the shaft; also he adapts fixed vanes outside the 
revolving vanes extending concentric therewith.—Not proceeded with. 





















2202. J. HEARN, Hatford, Berkshire, “‘ Apparatus or appliances to be used in 
the treatment of hospital and other patients.” —Dated 14th August, 1882. 

This invention consists in the application of a framework which is 
mounted over the bed of the patient, and furnished with a system orseries of 
cords, which are conducted over suitable pulleys carried by the framing ; 
the ends of these arms are pendant over and distributed around the area 
occupied by the patient. The free ends of the cords are conducted and 
fastened to a double-armed lever mounted on the end standards, by which 
lever power can be applied to any number of the cords simultaneously, to 
lift any weight attached to the opposite ends. The patentee disposes the 
pendant cords in pairs, one at each side of the head, one at either shoulder 
or across the back, one at either side of the loins or thighs, and one at 
either side near the feet—in all eight, but this number may be varied. 
One or more pairs of these suspending cords may be arranged separate 
independently from the lever before mentioned, so asto permit a greater or 
less lift for the head and shoulders, or other parts of the body that may be 
necessary. Suitable pawls and ratchets, or other means, are provided for 
fixing the lever or hand bar in position when the patient is raised, to which 
bar a single pair of cords only may be attached. The pendant cords are pro- 
vided with hooks or other means of easy attachment, to which bands or 
cradles, in which parts of the body are supported, may be applied. This 
system of support is also applicable for support of the bed clothes of a 
patient, or other articles that may be necessary to be supported inde- 
pendently of the bed) The upper horizontal framework is carried on 
standards, raising it sufficiently above the bed for all purposes that may be 
required. This apparatus might also be supported from a bedstead having 
an overhead framework, but he prefers to make it complete in itself. 

2299. J. Barcuay, Gravel-lane, Southwark, London, ** Machinery for the 
manufacture of nails.”—Dated lath August, 1862. 

This invention consists, First, in the mode of heading and pointing nails 
made from wire. Secondly, in the mode of cutting off short pointed strips 
the length of the nail from sheets of metal, and in the use of pressure 
rollers for consolidating the said short strips and making same into nails. 
To manufacture nails from wire the patentee employs four levers, two work - 
ing horizontally, and two vertically ; the end of each pair of levers operate 
So as to squeeze the wire to a point, and are operated upon by slides and 
rollers, The heading operation is performed by a sliding heading tool; a 
revolving plate fitted with spring sliding holders takes the pieces of wire 
from the heading tool, and carries them successively opposite to the poiut- 
ing tool. Expanding dies, operated upon by a screw for opening and closing 
the same, are employed to hold the wire while it is advanced and cut off to 
the desired length to form a nail. He also proposes to employ a circular 
piece of metal or table suitably held, and capable of being moved about its 
axis of motion, so that, supposing a strip of sheet metal of the width of the 
required length of the nails to be made therefrom to be placed on the table, 
and the table to be moved about its axis of motion by suitable self-acting 
mechanism, the said strip, instead of being presented square to the cutters, 
is inclined thereto sideways, and then cut; the strip is afterwards moved 
in an opposite direction, and again cut, the effect of which is to cut strips 
of a wedge form instead of with parallel sides, or, in other words, to cut 
the strips pointed. The heading operation is effected by a bent lever 
operated upon by a cam, each nail being held by expanding dies operated 
upon by sliding pieces of metal formed with inclined or wedge-shaped 
ends, Lach strip of metal cut off the main strip falls upon a vibrating 
piece of metal formed with two sides, which throws the cut pieces 
alternately down two channels formed in a casting, thence they s 
between the pressure rollers before referred to, where they get consolidated, 
and finally are taken hold of by the expanding dies, and held thereby 
during the heading operation. “The above machinery is designed to be 
double-acting, that is to say, while one nail is being headed on one side of 
the machine, the other side of the machine is discharging a finished nail. 
2302. T. F. Kinny, Aldersgate-street, London, * Garments Jor gentlemen and 

ladies’ wear.” —Dated 1dth Avgust, 1862. 

This invention consists in certain improvements, First, in garments for 
gentlemen’s wear, having for their object the combination of the vest and 
coat in order to form one garment of the two ; and, Secondly, in mantles, 
cloaks, capes, or jackets worn by ladies, the object of which is to attach an 
interior body fastening in the front, jorming of the two one garment, on 
the same principle as in the first instance. 

2303. J. NEWMAN, Birmingham, “ Machinery for the manufacture of metallic 
tubes.”"—Dated Vth August, 1862. é 

This invention has for its object improvements in machinery for the 
manufacture of metallic tubes, whereby several tubes are capable of Leing 
drawn at the same time by one drawing head or bench, in place of drawing 
such tubes singly, as heretofore practised, the invention being particularly 
applicable to the drawing of solid metal tubes of comparatively small bore. 
suitable for being employed in the construction of locomotive and other 
steam boilers. For this purpose, in place of connecting each tube and man- 
dril (where a mandril is ued)’ to a separate draw chain or other draft 
instrument, the inventor causes a series of tubes with their mandrils (when 
such tubes are of comparatively small diameter) to be connected in any 
convenient manner to a draw-bar or crosshead, which moves to-and-fro on 
pro _raoegr Motion is given to the draw-bar or crosshead by a chain or 

oo ise, in order to draw the tubes through the openings in the draw- 
plates, which are fixed and arranged in a series to corresponding with 


the tubes, such draw- ~ - “ “~ g = 
ceeded with, draw-plates being of the ordinary construction.—Not pre 
























2305. J. H. Jonwson, Lincoln’s-inn-fields, London, “ Electro-magnetic time- 
keepers.” —A communication.— Dated 15th August, 1862. 

This invention relates to a peculiar construction and arrangement of what 
the inventor terms a galvanic chronometer, with centrifugal regulator, and 
consists, Firstly, of a peculiar construction and arrangement of electro- 
magnetic machine for actuating the works of the chronometer, and of which 
it forms a part ; and, Secondly, of a peculiar construction and arrangement 
of centrifugal regulator for controlling the speed of the electro-magnetic 
machine, and thereby regulating the movements of the chronometer. 

2306. R. Barcuay, Paris, Canada West, “ Chronometers and other time- 
keepers.” —Dated 16th August, 1862. 

This invention comprises improvements in the escapement details of 
chronometers and other timekeepers, and in the details by which the 
force of the spring is communicated to the wheelwork. The First portion 
of the improvements is applicable to the kind of chronometer escapement 
in which springs requiring extremely delicate adjustment have heretofore 
been used, and consists in causing the lever or vibrating bar acting as the 
detent or pallet of repose, instead of being actuated through a delicate 
spring, to be acted upon in one direction by a second rigid arm or lever, 
jointed or connected to it in such a way as to be free to move away from it 
in the other direction. The Second portion of the improvements relates to 
an arrangement dispensing with the chain by which the force of the spring 
is ordinarily communicated to the fusee.—Not proceeded with. 

2307. H. GarsipE, Coupland-street, Manchester, ** Apparatus for marking, 
etching, or engraving on cylindrical and other surfaces.”—Dated 1th 
August, 1862. 

The invention consists, First, inthe employment for marking, etching, or 
engraving upon cylindrical surfaces of two frames used in connection with a 
pentographic arrangement, from which pentographic arrangement motion 
is imparted to the said frames by means of two slots, bars, grooves, or slides, 
one of which is attached to each frame, and which said slots, bars, grooves, 
or slides cross each other at right angles, and receive motion from the 
pentographic arrangement at their point of crossing over or intersection 
with each other. One of these frames carries or communicates motion to 
the marking, etching, or engraving points or tools, in a direction parallel 
with the axis of the cylinder operated upon, and the other frame, moving at 
right angles to the foregoing, imparts all of such rotary movements to the 
cylinder as may be necessary in combination with the straight line move- 
ment of the marking, etching, or engraving points or tools to produce upon 
the cylinder the figures desired. Secondly, in the employment for marking, 
etching, or engraving upon cylindrical or other surfaces, of two frames or 
tables, carried by or moving upon wheels or rollers, and actuated by a 
pentographic arrangement. ‘The lower of the two frames or tables is con- 
structed to move in a direction at right angles to the axis of the cylinder 
operated upon, and the second table, which rests upon and is carried by the 
first and partakes of its movement, is capable of being moved thereon in 
directions parallel with the axis of the cylinder. Thirdly, in the employ- 
ment for engraving machines for cylinders of a castor for supporting the 
arm of the pentographic instrument which carries the traction point, in lieu 
of the suspension cord, overhead pulley, and balance weight hitherto used. 
Fourthly, in the employment for engraving on flat or irregularly formed 
surfaces of a system of tools actuated by means of voltaic electricity in com- 
bination with electric magnets attached to or connected with such tools. 
Fifthly, in the employment of magneto electricity fer the generation of 
force to be used in actuating or withdrawing the tools or instruments 
employed for marking, etching, or engraving on cylindrical or any other 
formed surfaces, such force having been hitherto generated by means of 
voltaic electricity. 

2309. T. KNowLes and W. Ronixsox, “ Racks for window blinds.” —Dated 
16th August, 1862. 

In order to adjust the cord of the window blind to the requisite place and 
tightness the inventors introduce an endless elastic band, made of vul- 
~anised india-rubber, or other suitable material, the said elastic band 
passing over the ordinary roller knob and a stud sliding in the groove of 
the rack in the usual manner, so that, when the knob and stud are adjusted 
to the proper place or position, according to the length of the cord, the said 
elastic medium connecting the knob and stud gives an additional spring or 
elasticity to allow of knots, snarls, or other irregularities that may occur in 
the cords. They use the said elastic endless band either inside or outside 
the rack, as may be found most desirable. —Not proceeded with. 


2311. S. A. Bett, and T. Hicers, Stratford, “ Apparatus for dipping 
lucifer matches.” — Dated 16th August, 1862. 

This invention cannot be described without refercnee to the drawings. 
2313. F. BAkNETT, Paris, “ An improved lamp or lantern Sor street lighting, 

dc." —Dated 18th August, 1862. 

This invention cannot be deseribed without reference to the drawings. 

2314. J. Cimea, Great James street, Bedford-row, London, “ Depositing silver 
and other metals on sabrics and other materials,”"—Dated loth August, 
1862. 

The patentee states that he has discovered it 1s possible to mordant fabrics 
and similar soft fibrous materials, as for example, silk, leather, and paper, 
in such a manner as to cause the silver, gold, or platinum to adhere tirmly 
to their fabrics, so that it will not rub or washoff. He can also, hy mordant- 
ing portions of a fabric, and afterwards bringing it in contact with a suitable 
solution, cause the silver or other metal to aahere only to the mordanted 
portions of the fabric, and thus he can imprint on a fabric any form of 
pattern in firmly adherent metallic silver or metal. Many vegetable juices 
(more especially those which are acid to the taste, and contain simultane- 
ously a small amount of tannin, or a matter acting like tannin upon chemical 
reagents, such as currants, sorbs, and other berries, apples, pears, &c.) 
have more or less the property required. For the sake of brevity and 
clearness he explains the proceeding by means of a particular example. 
Supposing there were ten grammes of loose silk to be silvered, the first 
thing to be done is a complete cleaning of the matter from ail foreign sub- 
stances, like grease, gum, colouring matter, &c. ; now the matter is to be 
macerated in from fifty to sixty grammes of juice of the above mentioned 
fruits, which may be stewed for winter use. The required reaction takes 
place immediately after the immersion, it is therefore ouly necessary to 
see that all parts being |thoroughly wet the washing of the matter in dis- 
tilled water be perfectly done ; the said reaction cannot be destroyed any 
more by washing. All solutions of whatever metals proper to the metallisa- 
tion of glass may be applied in this case, but the solution which he prefers 
to employ for depositing silver isa mixture of ammonia, nitrate of silver, 
and Rochelle salt. 

2215. J.T. OAKLEY, Grange-road, Bermondsey, ** Heating stoves employed for 
drying and other purposes.”—Dated ith August, 1862. 

In carrying out this invention it is proposed to employ the steam from 
any common steam boiler or steam generator, or to use the steam from the 
exhaust pipe of a steam engine, and by a suitable pipe or pipes to conduct 
it to a superheat_r, which it is proposed to build either within the boiler 
fur or within some portion of the boiler brickwork, with a separate 
furnace, or to erect the superheater and furnace separately, and by the 
application of fire in the furnace, or of gas suitably applied, to produce 
heated vapour of the temperature required, and to convey such heated 
vapour through suitable pipes or flues of iron, fire-brick, or cartheuware to 
the stove or stoves to be heated. 

2318. I. Bortius, Rochampton-strect, Pimlico, “ Five-proof materials.” —Dated 
18th August, 1862. 

This invention consists in the application of a fibrous material known as 
asbestos in combination with fire-clay, or plumbago, or both, for the manu- 
facture of fire-proof ware, such as crucibles for melting ore, steel, brass, or 
other homogencous metals, pots for melting glass or other fire-proof ware.— 
Not proceeded with, 

2320. T. WinKinson, Rathmines, Dublin, “ Apparatus for singeing pigs."— 
Dated 19th August, 1362. 

This invention consists of an iron chamber open at both ends, and having 
its interior longitudinally furnished on opposite sides with tubes perforated 
so as to emit jets of gas. Sufficient room is left in the centre of this chamber 
for the carcases to pass through between the gas jets on either side. Running 
longitudinally through the chamber, and near the top, which has an arched 
roof, is a trap supported on uprights at either end, upon which is placed a 
small truck, and this is set in motion by an endless chain passing through 
the chamber. This chain runs through wheels at both ends, The pigs are 
run from the truck, and the motion which the wheels of this truck acquire 
in passing along the track communicate to the carcases hanging from the 
truck a rotary motion while passing through the chamber between the 
ignited gas jets, so that on issuing forth at the opposite end they are 
perfectly singed. The whole machinery is put in motion by a windlass 
which is in immediate connection with the endless chain above referred to. 
The gas is supplied to the jets by a single large tabe on either side.—Not 
proceeded with. 

2326. J. G. Toxeve, Southampton-buildings, Chancery-lane, London, “ Im- 
provements in processes and apparatus for extracting the vatural war or 
Jatty matthirs from wool, hair, or other animal or vegetable substances 
containing the some, and in the application Uereof to various useful 

purposes.” ~A communication.— Dated 20th August, 1863 

The wool fats or grease known in commerce contain, besides the “ suint ” 
a certain quantity of fatty acids which result from the decomposition of soap 
used in certain manufactures, together with a small quantity of oil or 
grease which is added to wool in order the better to work it, and may be 
separated according to this invention so asto obtain products of considerable 
value. This is accomplished by means of spirits of wine or alcohol of a 
high degree of strength, or pyroligneous spirit, and the application of 
heat. The fatty matters to be treated are dissolved in either of these 
spirits, anda fatty or waxey substance termed ‘suint” is precipitated. 
The alcohol employed may be easily removed and restored by distillation (as 
described), together with the alcohol which holds the fatty acids in solution. 
The fatty acids may be employed alone or in combination with other fatty 
substances in the manufacture of soap, 
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2327. W. Wurrtix, Smethick, Stafford, “ Manufacture of nails and spikes."— 
Dated 2th August, 1862. 

For the purposes of this invention, to form blanks, the rods are 
into a machine in a cold state, and a portion of the said rod of a sufficient 
length to form a nail or spike is cut off. It is then held firmly between a 
pair of dies, one of which is stationary and the other movable, whilst the 
heading tool advances and forms the head. The movable die then recedes, 
and allows the nail or spike blank to fall from the machine, The blanks 
thus formed have no points, that is to say, they are of the same size 
excepttng the heads as the rods from which they are cut. The same process 
may be performed while the rod is ina heated state, but the patentee 
prefers using the rods ina cold state. The blanks thus formed are then 
inserted at the ends intended tobe pointed into a suitably arranged furnace 
containing fuel in an ignited state, and urged to a white heat either by 
mechanical means or by the draught produced by a chimney stack. The 
blanks are then withdrawn by the workmen, and while ina highly heated 
state are inserted between the dies of a forging or pointing machine, the 
said dies being formed to suit the taper of the point to be given to the nails 
or spikes. There are four dies or tools in this machine, which may be 
arranged to work in pairs in planes at right angles to each other, that is to 
say, two of them may be rade to advance in opposite directions in a vertical 
plane, while the other two are receding in a horizontal plane, thus alter- 
nately beating or compressing the nail or spike on the two opposite sides ; 
or there may be two movable and two stationary dies used for the same 
purpose, 
2828. C, CALLEBAUT, Paris, * Sewing machines.”—Dated 20th August, 1862, 
This invention cannot be described without reference to the drawings, 


2332. S. WiLKEs, /impole- street, London, *‘ An improved attachment for door 
knobs.” — Dated th August, 1862. 

In carrying out this invention the angles of the square spindle, to which 
the fixed knob is secured in any well known and approved manner, are 
tapped so as to form a male screw, The removable knob is also tapped so 
as to form a female screw, to receive the tapped square spindle in the way 
commonly practised. The removable knob having been screwed on to the 
spindle and brought up to its required position thereon, the knob and the 
spindle are locked or secured together in the following manner :- On the 
neck of the knob two projections of the width of the spindle are formed, 
and when these projections are brought into line with two sides of the square 
spindle, a solid plate or clamp having a slot cut therein is droppec and 
embraces both of the projections on the knob, and the square spindle 
thereby securely attaches the knob to the spindle and locks the two parts 
together. ‘ihe slotted plate may, if desired, be retained in position, and 
also hidden from view by the ruse or washer which is usually introduced 
between the door and the knob. 

3. C. CHinnock, Queen’s-road West, Regent’s-park, “ Corkscrew.”—Dated 
20th August, 1862. 

This invention relates to a novel construction of cork screw, which 
combines the simplicity of action of the common corkscrew, with the 
advantage of lever power of the more costly double action corkscrew, It 
consists, simply, of the common corkscrew (formed by preference with a 
broad knife-edged thread) fitted loosely in a frame, which is intended to rest 
on the neck of the bottle from which a cork is to be withdrawn. The 
screw being pointed, and of suitable length, will, on the fixed handle of the 
screw being turned, first pass down into the cork uutil its descent is arrested 
by the frame. The turning being still continued, the frame will then act 
asa purchase, and the cork will be caused to rise up the screw into the 
frame.—Not proceeded with, 

2335. J. Co. ScummMann, Hanburg, “ Manufacture of steel."—Dated 21st 
August, 1862. 

This invention consists, First, in manufacturing steel in a grenular and 
spongy state by withdrawing it from the puddling furnace at particular 
stages in the process of puddling, and plunging it in cold water. Secondly, 
in manufacturing refined steel by enclosing the granular steel (obtained as 
described) in iron or steel cases, submitting the same to welding heat, and 
subjecting the cases and their contents to hammering, as described, 

2340, A. Boungr, Paris, “ Veil protector.”"—Dated 21st Auguat, 1862. 

This invention consists of a small elasticcord or band, the two extremities 
of which are passed through an ornamental metallic tube or tag, furnished 
with a hook, the ends of the cord being then knotted are retained by the 
tube. When the veil is adjusted on the bonnet, the elastic cord is stretched 
thereon and drawn down on each side by the tags, and the hooks are then 
brought to bear upon the cheeks of the bonnet, whereby the elastic cord is 
secured and the veil prevented from being blown back beyond the line of 
the cord.—Not proceeded with. 


2350. G. Borromury, Leeds, “* Apparatus for expressing moisture from pulpy 
or solid substances.” —Dated 22nd August, 1362. 

This invention consists in the employment of perforate] and grooved 
plates of metal, or other suitable material, between which suitable quanti- 
ties of the substance to be operated upon are placed, and then submitted to 
pressure,—Not proceeded with. 

2357. M. K, AN@RLo, Gloucester-place, Portman-square, London, “* Appara- 
tus used in the manufacture of ehell-lac.”—Dated 23rd August, 1862. 

This invention 1s carried out in the following manner :—'The lac or gum 
is placed in tubes of woven fabric, those which the patentee prefers being 
woven without any longitudinal seams. He employs metal tubes with 
gutters or channels at their lower parts, and these metal tubes and gutters 
are heated externally, and by preference with steam in a jacket or chamber 
surrounding the tubes. Through these heated tubes the tubes of woven 
fabric containing the seed lac or gum lac are drawn, whereby the gum as it 
becomes fluid is caused to filter through the woven fabric, and descends into 
the gutters of the tubes, the fluid gum being then conducted to and rolled 
between rollers, The gum in the interior of the woven tubes is prevented 
passing beyond the lower ends of the heated tubes as the woven tubes are 
drawn out of such heated tubes by reason of the woven tubes being com- 
pressed, and this may be done in any convenient manner: it is, however, 
preferred to twist them as they progressively come near the end of the 
heated tubes ; or the woven tubes may be drawn over mandrils near the 
ends of the heated tubes so as to insure the gum being prevented following 
with the woven tubes as they pass out of the heated tubes, 





























West Loxpon Extension Ram way.—'T rains commenced running, 

on Wednesday morning, from Southall Station, on the Great 
Vestern line, to the Victoria Station at Pimlico. 

Gas 1n Panis.—The annual meeting of the Paris company for 
lighting and heating by gas has just been held, The dividend 
declared was at the rate of 17 per cent. per annum, the profits rea- 
lised in 1862 having been £1,200,000, 

Attoys.—A_ patent (No. 278, 1860) was granted for an — of 
G0 parts copper, 384 parts zinc, and 14 parts iron. A correspondent 
of the Times states that the specification of a patent dated December 
10th, 1779 (No. 1240, old law), described an alloy of 100 1b. copper, 
74 Ib. of zine, and 10 1b, of iron. 

British AND Foren Comretition.—The Duteh Government re- 
quiring a floating dry dock, containing about 1,900 tous of iron, a 
Glasgow firm bid about £59,000, and an Edinburgh firm about 
£49,000, while an Amsterdam firm took the job at £31,075, or at 
about £16 10s. per ton, including however the machinery, the cost 
of which was about £2,500. 

Raitway Works.—The Stourbridge Extension line nas a tunnel, 
now under contract. he Berwickshire Kailway will have a high 
level bridge over the Tweed, this work being now under contract. 
Sickness has prevailed among the staff of the Scinde Kailway Com- 
pany in India. Greaves’ sleepers have been sent out for fifty 
miles of the Scinde Railway. 

Ciare v. Tus Apmimarry.—The following is an account of the 
costs incurred by Government in defending the action brought by 
Mr. John Clare, jun., against the Admiralty for asserted infringe- 
ments of his alleged patents, Fees paid to counsel—Attorney- 
General and clerk, £310 13s. 6d.; Solicitor-General and clerk, 
£299 17s.; Mr. Collier, Q.C., and clerk, £300 15s, ; Mr. Lush, Q.C., 
and clerk, £173 19s.; Mr. West and clerk, £261 11s.; Mr. Macray 
and clerk, £81 0s, 6d.; paid to witnesses—Sir C. Fox, £70 7s. ; Mr. 
Nasmyth, £67 Ils. ; Mr. Scott Russell, £105 ; Mr. Smith, £7 2s, 6d. ; 
Mr. Pierey, £4 5s.; Mr. Carpmael, £123 9s. 6d.; Mr. Hepworth, 
£69 19s.; Mr. Nitchie, £38 17s.; besides fourteen other gentlemen 
who have not as yet given in any claim. The miscellaneous ex- 
penses are charged at £237 10s, id. The total amounting to 
£2,143 17s, 5d. 

Lasvuan Coat.—Accounts from the island of Labuan, dated the 
7th of February, state that the governor, who had just left for Eng- 
land, had, previous to his departure, paid a visit to the coal mines, 
and expressed satisfaction at the great progress made since the arri- 
val of Mr. Sinclair, the present manager. The stock on the Slst of 
January was 2,867 tons, and some small quantities had since been 
supplied to her Majesty’s ships Leven and Renard. ‘The command- 























ing officer of the latter had furnished a report that “the quality for 
generating steam is good, and that it is well adapted forthe service.” 
Sufficient coal headings had been opened to produce 200 tons per 
day, with a proper supply of labour, of which there was now a 
better prospect, 147 Kay Chinese coolies having just been engaged 
at Singapore. 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Werx’s Inon Trave: Unsatisfactory state: Prices declining : 
Conditions by purchasers resisted: The American and Continental 
demand bad—ViG leon: Pew salese—Tue Poppers’ Movement 
vor Waces—Coan And Stone Trave: Tolerably good—GeNnena 
Harpware Travers: Satisfactory condition — ProsecteD SMALL- 
Arms Company In Brewincuam—New Gas Companies in Birmine- 
uAm AND WoLvERHAMPTON—Loarp or Trape Returns: Metals and 
Hardwares specified. 

Vury little business was transacted in Birmingham yesterday 

(Thursday) or in Wolverhampton on Wednesday, at the usual 

weekly meetings of the iron trade. As compared with Jast week the 

condition of the trade has not improved. Asa rule the makers of 
finished iron complain that orders are coming in so slowly and in 
so sinall lots that the prospects of the trade in the ensuing quarter 
are not highly encouraging. ‘The high rate of exchanges in 

America continues seriously to check the little trade that 

would otherwise now exist between this country and that. 

The struggle for liberty in Voland is interfering with both 

the Russian and also the Volish trade, which is usually active 

at this season; and the unsettled state of Greece and Turkey is 
sensibly checking the trade to the Mediterranean. The home 
mauket is nearly bare of large enquiries on civil engineering 
account. In the past three weeks there has been a tolerably good 
order of this class out for plate and angle iron for a bridge to be 
erected in this country, but the order is accompanied with 
conditions that are otherwise than attractive to the trade. 

Amongst these we may mention that the iron will be re- 

quired to bear a tension strain of 24 tons, and that the de- 

livery will extend over sixteen mouths. The tension strain 
here stipulated is two tons more than that required by the 

Government. ‘The ironmasters express their readiness to comply 

with the Government terms, but they are reluctant to accept those 

stipulated in this case. Further, they are disinclined to tender for 
delivery at a period so distant as is here named, at a time when itis 
conceded that prices are by no means settled, We perceive that the 

London and North-Western Kailway Company are in the market 

for a thousand tons of wrought iron chairs and fastenings. Com- 

jlaints of what is called “ under-selling ” are rife. At second class 
oot finished iron is 7s. Gd. a ton under the rates which regulated 
transactions three months ago. 

The transactions in pigs have been few this week, much below 
the average. Vendors of first class foreign pigs are firm at last 
quarter's prices. Certain other makers, however, are offering at 
Is. 3d, and 2s, Gd. a ton under thoseterms, but withouteffecting sales 
of much value, 

The puddilers about Bilston are imitating those in Westbromwich 
and East Worcestershire, and are giving notice for an advance of 
wages ; but as the men in the two last named districts are doing well 
they are expected to withdraw the notices, Unanimity does not 
prevail among the men. 

Coal is not brisk. Vices, however, ere pretty well maintained. 
Stone of good quality is readily saleable at remunerative prices, 
Leaner descriptions are more plentiful in supply, and are less sale- 
able. 

In Birmingham inactivity in any of the large staple trades is at 
present almost unknown, and, forthe ensuing quarter, the supply of 
orders already received is encouraging. For the foreign markets the 
demand does not suffer by comparison with that of former years. 
France, Spain, and Italy contribute their quota of orders, while the 
leading characteristic of the trade with the north of Europe is slack- 
ness. For Canada the spring demand has not maintained its usual 
character, Little activity is experienced in the South American 
branch; but, to the Cape, the West Indies, and Australia the exports 
exhibit no very perceptible decrease. In the neighbourhood of 
Wolverhampton the lockinakers have been reinforced with 
a number of recently received foreign orders, and are mo- 
derately busy; and the hollow-ware manufacturers and tin- 
plate workers have uo cause for complaint. At Wednesbury, 
the steady demand for railway fittings necessitates the maintenance 
of full time; foreign orders for edge-tools, &c., are tolerably nnmer- 
ous; and in the casting trade idleness on the part of the operatives 
is not necessary. The absence of any large amount of activity on 
the part of the Birmingham gun-makers has exercised an appreciable 
and depressing influence upon the Darleston trade. The recent 
falling-off in the American demand for rifles has, however, had the 
effect of directing attention principally to the staple trade of the 
town. ‘To the minor branches of local trade the general remarks 
respecting the leading hardware trades are almost equally applicable. 
The materials used in the Birmingham workshops in particular are, 
throughout their varied descriptions, in good demand, and at most of 
the leading manufacturing establishments full time is being worked 
upon orders which indicate that stocks are low in the hands of home 
consumers, and that they are being worked down in the principal 
foreign markets. 

The prospectus of the “Dirmingham Small-Arms Company 
(Limited)” has recently been issued. ‘The proposed capital is 
£100,000, in 4,000 shares of £25 each, deposit on allotment £1 per 
share. The company is established for the manufacture of arms of 
every description by machinery on the interchangeable principle. 
The original promoters were twenty-five gun-makers, who for 
several years have been contractors for the supply of small-arms 
for our own and other Governments. Seventy-six acres of land 
have been purchased, and the building for the manufactory is in 
course of erection, and is estimated to cost £18,000. She contractor 
is under an engagement to complete the erection in Juae next. ‘lwo 
thousand shares have been taken up by the promoters of the Com- 
pany. 

A mecting to consider the expedieney of forming a new and third 
gas company in Binningham was held in that town a few days 
since. ‘The leading inhabitants were present, and, after some dis- 
cussion, it Was resolved unanimously to proceed with the formation 
ofthe proposed company. lrom present indications there can be little 
doubt that the scheme will be successfully launched, and that the 
public will readily subscribe the required capital, especially as the 
new undertaking is intended to be a cousumer's company. Almost 
simultaneously with this movement for securing gas ata cheaper 
rato in Birmingham, a second company is, we understand, about to 
be started in Wolverhampton. ‘Ihe two companies will pe con- 
stituted upon similar principles, and one great object of the latter 
will be to supply the public lamps at cost price. 

From the Board of Trade returns recently issued we learn that the 
declared value of the total exports of British manufactures and pro- 
duce, during the month of February, was £9,298,576, showing an 
increase of # million and a quarter upon the exports of January, and 
of ne arly a million upon those of the corresponding period Of last 
year. ‘This increase extends to all the principal articles, except, 
among others, to arms, cutlery, unwrought tin, and tin plates; and 
among these the diminution of exportation in cutlery and tin plates 
was very small. ‘There was a falling off in fire-arms from £144,612 
to £124,410, as compared with the corresponding period of last year. 
Hlardwares and cutlery show an aggregate increase of £188,461, to 
£228,027; but the multitude of heterogeneous articles which were 
formerly entered under the common denomination of hardwares are 
now divided into two classes, and separated from cutlery, which, as 
already stated, shows a decrease. The value was £18. 85, against 
£20,205, and the diminution took place in the exports to France, 
Spain, Nussia, Australia, South Africa, and the United States. 
In the first-class of hardwares, comprising manufactures of steel, 
or of steel and iron combined, and tools and implements of 
industry other than agricultural not wholly composed of iron and 
steel, there was an increase from £23,688 to £27,625 extending to 
ull countries except France, the Hanse Towns, India, Cuba, and 
Brazil. In the second class, comprising manufactures of German 
silver, Britannia metal, pewter, and papier miaché, lamps, 
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chandeliers, and candelabra, and ‘hardwares not specially described, 
there was an increase from £144,518 to™£182,317, extending to 
every country except France and the United States. Machinery 
shows a considerable increase, steam engines rising from £83,294 to 
£98,532—though there was a diminution of exports to France and 
Brazil,—and other kinds from £119,591 to £187,282; the only 
markets to which this increase did not extend being the Hanse 
‘Towns. Then come the metals, the exports of which were as 
follows :— 

















a ne j Monti OF FEepruary. 
| Is61. 1362. 1863, 

Pig and puddlediron .. .. £46,165 £71,898 £74,360 
Bar, angle, bolt, androdiron .. 110,211 132,082 17>,642 
168,515 176,042 209,562 


Railway iron .. «os oF «+ oe 


(eee ee eee 14,207 13,178 
Tron castings .. .. 08 «2 36, 236 36,706 
Iron hoops, sheets, & boiler plates 47,307 
Wroughtiron .. .. «8 «2 « 9,125 






Steel, unwrought oc «2 «+ 





Copper, ee ee 25,584 
Wrought copper (ycllow metal).. 109,469 
Brasé oc .c cs o8 08 cf co 11,125 
OS Se ee ae ee 42,153 
Tin, unwPought .. os e+ eo | 50,086 
Tie plates, <c  6e ee oe ts 99,040 
Do cae ee Sa! ee ee 10,727 


The increase in pig and puddled iron was not general, but was 
confined to the exports to France and the United States; that in 
bars, &c., extended to every country except France, Italy, Turkey, 
and India. ‘The only exceptions as regards railway iron were 
France and Brazil. Castings increased to every country except the 
United States. The great increase which took place in hoops, 
sheets, and boilers-plates, extended to all countries except 
Holland and Russia. In respect of wrought iron of all 
kinds the only exceptions were France, Australia, and South 
Africa. Holland has hitherto taken most of our old iron, but 
last month it was more widely distributed and the exports 
t» that country fell off. Tho increase in unwrought copper 
extended to all the principal markets and that in wrought copper 
(including yellow metals) to all exceptt{taly, Ludia, and the United 
States. ‘his augmentation of the lead exports took place in the 
shipments te India and Australia, and the United States. There 
was an increased exportation of tin to France and Turkey, but the 
shipments to all other countries declined ; the falling off in tin plates 
was confined to the exports to Australia and the United States. 
The imports still show the tendency to a diminution from the high 
figures of last year which was perceptible in January. There was 
an increase of nine millions in their value last year as compared 
with 1861, while the increase during the last quarter of 1862, as 
compared with the corresponding period of the preceding year was no 
less than 19 million. Metals, except lead and zinc, showa decline in 
the quantities imported, especially in copper, whether in the shape of 
ore, regulus or metal. ‘The quantities were as follows :— 








~~ MONTH OF FEBRUARY. 





1861. 1802. 1863. 
Copper _—_ewts, C6 eee eae 6,820 | 26,260 | 17,300 
Bariron tons .. «e oo oo es 450 } 681 634 
Steel orale a aes erica 230 93 | 88 
Lead a ou ee 20 lee 2,246 141L =| = 1,993 
Zine » “a i oe we Se 533 347 1,165 
Tin CWS... oe oe oe oe 4,076 3,916 3,118 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board—Svate or TRave: 

Shefield—Tue Tron ann Macutye Traves or Leeps—Nortiern 

Marrenrs: Lron Shipbuilding at Hartlepool: River Wear Commission 

—Monk Buinae Iron Comrany—T'ue Inon Trave or Derbysuire 

—Scortanp: New Tug for China—Tue Mipvie Leven, 

To commence again with Liverpool. At the last sitting of the 
Mersey Docks and Harbour Board, Mr. Arnold stated that there are 
at the present time two or three vessels loading at Birkenhead, to 
the extent of about 2,000 tons of coal, by the * tips,” at 3d. per ton 
less than by the old-fashioned mode of wheeling and putting the 
coal in by barrows. Messrs. James Jack and Co., of the Victoria 
Engine Works, in a communication, offered 9d. per yard per annum 
for 50,000 yards of land, more or less, at Seacombe, with a river 
frontage of 300 yards, for iron shipbuilding works. The chairman 
said the letter might be referred to the works’ committee, but 
he was quite sure that the request would not be complied 
with, more favourable terms having already been named. ‘The 
engineer stated that he was taking measures to make good without 
delay the damage sustained -by the Canada Dock wall. It would 
require a diversion of the sewer diagonally across the timber ground, 
and he thought that would remove an evil which might have given 
further trouble. Mr. Boult wished to know how long the work 
would occupy, and what would be the cost? The engineer hoped 
it would not be longer than was originally contemplated for the 
alteration of the entrance into the half-tide dock. Mr. Forwood 
presumed the accident arose from the sewer, and not from the foun- 
dation. The engineer said that the wall moved bodily out, leaving 
the sewer in its old position. Then the crown of the sewer fell in; 
and he could only attribute the movement of the wall to the un- 
soundness of the ground upon which it was built, and the removal 
of the water. 

Trade at Sheffield is scarcely so well maintained. There is a 
tolerable demand from the agricultural districts, but in other respects 
the general demand for the home markets is very limited, The 
larger iron and steel houses have still heavy orders both for railway 











companies and general customers. ‘The local trade with Scotland 
is not very active, but the Clyde shipbuilders are busy, and conse- 
quently good erders arrive for steel and goods required by them. 
‘he continental trade is scarcely so satisfactory as it was a short | 
time since, | 

The Leeds Chamber of Commerce observes, with reference to the | 
iron, machine, and engineer tool trades of that town and district :— | 
“The makers of iron continue well employed. For the best sorts 
there is ouly a moderate demand, but makers of merchant bars and 
ordinary qualities of iron, as boiler plates, bridge plates, Xc., 
are very busy, and have good orders in hand. The machine 
making trade is very good. ‘There is not much alteration in the 
engineer tool trade, and few of the makers are employing their full 
number of hands. ‘The makers of railway plant of all kinds are 
still full of orders. In cut nails a fair business has been done.” 

lron ship building is about to be commenced on anextensive scale 
in the yard of Mr. J. P. Denton at West Hartlepool. A meeting of 
the River Wear Commissioners was held last week, at which satis- 
factory progress was reported with respect to the bill now before 
Parliament for dock extension. It was also stated that negotiations 
have been concluded with Lady Londonderry, by which the 
threatened opposition to the undertaking promoted by her ladyship 
will be withdrawn. Sanction was given to a proposed new quay line 
for the improvement of the navigation of the river, as designed by 
Mr. Meik, the engineer of the Board. 

The Monkbridge Iron Company entertained their workpeo.'e 
last week at the Leeds Town-hall at an excellent dinner, Mr. J. w. 
Kitson presiding. About 500 persons sat down. In the course of 
the evening Mr. James Kitson, jun., gave some statistics of the im- 
provements and extensions at Monk bridge Ironworks, under the 
proprietary of himself and brother, stating that their iron was ex- 
tensively used by most of the principal railway companies in the 
United Kingdom, and also in France, Spain, Germany, India, and 
Australia; and that one of the best bridges at present across the 
Thames at London was made exclusively of Monk Bridge iron. 
Not the least interesting fact mentioned was that £160,000 had been 
paid in wages alone since the firm commenced a few years ag 





which money, as a matter of course, circulated amongst the trades- 

ple of the town of Leeds. The entrance of Mr. Alderman Kitson 
was the signal for a great display of enthusiasm amongst the 
assembled workmen. 

The iron trade of the Derbyshire district is pretty well sustained, 
The demand for rails is fair, and as regards armour plates the 
manufacturers cannot meet the demand. The iron for those which 
have most successfully withstood the test is being manufactured b 
the Dunstan and Barlow Company, and the bulk is required for the 
works of Mr. Brown, of the Atlas firm. The manufacture of rails 
is likely to be increased during the summer as several new lines 
have received parliamentary sanction. The steel trade is improving. 
It is proposed to establish {a new iron works near Chesterfield on 
rather an extensive scale. 

We note a few items from Scotland. On Saturday the Fokien, 
a steam tug recently launched from the building-yard of Messrs, 
Wingate, Whiteinch, — down the river on a trial trip, which 
was considered satisfactory by all concerned, as she attained an 
average speed of 103 knots on a consumption of 9} cwt. coals per 
hour, working expausively. The Fokien is destined for China, and 
is a strong, neatly finished vessel, of 450 tons and 150-horse power, 
nominal. She is fitted with surface and common condensers, and 
all modern improvements. The surface condensers worked effi- 
ciently during the trial, the vacuum being sharp and steady at 26in, 

The troubles of the Middle Level Drainage Commissioners 
engaged the attention of the Norfolk Assizeson Wednesday and 
yesterday. Mr. Hawkshaw, Sir John Rennie, Sir John Mac Neil, 
and other eminent engineers, were present as witnesses. Up to 
yesterday no decision had been arrived at, and we must notice the 
proceedings, which take the form of actions for compensation for 
damages occasioned by the great flood, next week. 





PRICES CURRENT OF TIMBER. 


1862.' 1863. | 1862. 18€3. 
Perload— 4 8 £4 8% £5 £58 Perload~ 4548 £5 £5 
weeed4 015 0 151017 0 | Yel. pine, per reduced C. 





Canada. Ist quality 17 013 0 17 01810 
2nd do... 11 012 0 12 01210 

13 01310 18 01310 

1lb12 0 13 O12. 
9010 060 9 010 0 
0015 0 W 015 Oo 
011 0,10 Ohl 
9 0 910} 91010 4 


Quebec, red pine .. 310 4 10 
yellow pine... 3 0 4 0 0 

St. Jolin, N.B.,yel. 5 0 510 56 0 510 
Quebec, oak, white 510 6 10 56 0 610 
birch .... 3 0 S10; 310 40 
Memel.. 0 0 0 0'0 000 
elm......310 5 0, 310 415 & Yel... 

Q 0 white 


3 10410 
30 









| 
. 310 610; 310 6 
ween, 210 310| 215 310 | Gefte, yellow .... 19 01110 10 O11 0 
Memel, fir .. 303 5, 3l0 40 Soderhamn ... «, 910 1010 ; 20 01010 
IP ecsccee 3063 5:3 5 410 | Christiania, per CO ) - 
Swedish ....--.... 310 215! 315 3 0 2 023 © 22 025'0 
Masts, Queb. rd nse 0 : 4 . . a 4 | f 
+ pe ” U 

af med 000,000 0 perdonsin f Ol 126, 01616 

Lathwood. Dantz,fm510 616) 6 6 610 | Staves, per standard M ! 
st. Peters. S$ 0 810 8 OU 810 | Quebec,pipe .... 70 0 759 7? 0 750 


puncheon 18 0 200 16 0 dg 


Baltic, crowa . — 
ae } 150 0 160 0 160 01700 


Bt 
Deals, per C., 12 ft. by 3by Yin. 
Quebec, wht. spruce 15 10 19 0 13 0 18 0 
St. John,whesprucei4 10 161) 13 016 0 





SCOTCH PIG IRON REPORT. 


d. 
9 f.0.b Glasgow. 
9 do. 








8. 

No. 1 Gartsherrie .. .. 55 
»» 1 Coltmess .. . «- 55 
» lL Calder ., « « 53 0 do 
» Ll G.M.B. ee « 50 6 do. 
3 Do. «es of of 49 6 do. 


M.Nos. Do. .. .. « 500 do. 
WARRANTS, 8. d. 

a Cash prompt .. .. 506  perton, 
ed No. oa 1 mo. open oo of 509 do. 
2-5 Gt - a 9 oo eo 520 do. 

ene Sw » oe oe 523 do, 


MANUFACTURED IRON, 
Bars, Govan .. « « «o £7 5 O ett. 
+» Common ee oe e+ 615 © less 4per cent. 
Drumpeller,Common.. .. 617 6 ,, 4 4, 
Do. Best .. .. »« 715 0 4 4 ,, 
Cramond Scrap Bars delivered 


inLondon .. .- « ~1050,5 ,, 
Plates and Sheets, £9 5s, to £10 0 0 
Rails eo 0s ce oo of 610 O 
Pipes = ae ce oo ve of 415 0 


Chairs se oe oe of «+ 310 0 
GuasGow, Ist April, 1863. 

Complete prostration seems to have crept over Scotch pig iron. There is 
no animation, and, in its absence, small holders have quietly sold out, and 
accepted less and less each day untii 50s, 4}d. cash is all that is now obtain- 
able, 

The extent of the fall has surprised most people, but it may be only the 
impetus gained by so great a decline, and a partial recovery may not be 
unlikely. / 

To-day the tone is quiet, 50s, 44d. buyers, sellers 50s. 6d. 

Exports last week were 10,395 tous against 11,284 tons in the corre- 
sponding week of last year. Suaw, THOMSON AND MOORE. 








Dockyarp Macuivery.—The sum of £10,260 has been taken in 
the votes this year for the purchase of new machinery for Chatham 
dockyard. Among the new machinery intended to be purchased 
are twelve overhead travellers, to lift from ten to fifteen tons each ; 
one 80-cwt. steam hammer, one 15-cwt. ditto, two 12-ft. bed lathes, 
two 8-ft. ditto, two drilling machines, two planing machines, one 
punching and shearing lever, one set of rollers for bending plates, 
besides other descriptions of machinery. 

Tue “ Gatway Line.”—The inspectors appoinied to examine the 
Galway Company’s ships in order to ascertain whether they are 
capable of doing the work of the contract which the Government, 
under certain conditions, is willing to renew, have sent in very un- 
favourable reports. One of them doubts whether the Hibernia and 
Columbia will be able “to do more than keep their time under 
favourable circumstances as to weather,” while the other inspector 
asserts, in a more positive form, that the vessels have not suflicient 
speed to ensure a satisfactory fulfilment of the contract. 

Tur Times, May 7th, speaking of Benson’s Watches in the Exhi- 
bition, says :—“* Undoubtedly, however, the finest showin this respect 
is made by Benson, who offered prizes for designs for watch-cases at 
the South Kensington Museum, aud who, by this means, has secured 
some of the most exquisite ornamental details for watch-cases thatare 
shown in the building.” Chronometer, duplex, lever, horizontal, 
repeaters, centre seconds, keyless, split seconds, and every descrip- 
tion of watch, from the plainest to the highest quality of which the 
art is at present capable, and adapted to all climates. Benson’s 
lilustrated Pamphlet on Watches (free by post for two stamps) 
contains a short history of watchmaking, with descriptions and 
prices. It acts as a guide in the purchase of a watch, and enables 
those who live in Scotland, Ireland, Wales, the Colonies, India, or 
any part of the world, to select a watch, and have it sent free and 
sate by post. J. W. Benson, Prize Medallist, 33 and 54, Ludgate- 
bill, London. Established 1749.—[ Advt. ] 

Foreign anp Cotonran Jorrings. — An influential meeting has 
been held at New York, to promote the renewal of the Atlantic 
Telegraph enterprise. A local committee was appointed, and five 
gentlemen subscribed upwards of £3,000.—A submarine telegraphic 
line from Gallipoli to the Pireus by Chio and Syria is now in full 
activity. It communicates with Smyrna, the whole of Greece, 
Corinth, Patras, &c.—Inundations in Mississippi and Louisiana, 
caused by the cutting of the levees at Yazoo Pass and Lake Provi- 
dence, have covered a great extent of country. It is calculated that 
in Mississippi, a district nearly as large as Scotland has been laid 
under water, and that in Louisiana a region covering 5,000 square 
miles has been converted into « lake.—The Great Western Railwa: 
Company of Canada state, in anticipation of the general half-year's 
accounts, that the loss sustained during the half-year ending Jan- 
uary 3ist last, on American funds, amounts to,198,931 dols. 25c., or, 
say, £40,876 sterling. ‘The dividend for the half-year ending the 
3ist January will be at the rate of 3 per cent per annum, with a 
balance carried forward of £1,338. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 13, 1863. 
The Rev. Jon Bartow, M.A., F.R.S., Vice-President, in the chair. 
ON FOGS AND FOG SIGNALS. 
by Joti Hatt, Gtarsront, Esy:, Ph Di, F.R.S: 

Drive the course of the inquiry made by the Royal Commission 
on Lights, Buoys, and Beacons, the attention of my colleagues and 
mnyself was called to the fog signals which form part of the ap- 
paratus of many lighthouses, and of all British light-ships. In the 
report we expressed our conviction ‘‘that they are not sufficiently 

owerful, aud recommend the provision of a more efficient warning 
ina fogasa subject of investigation and experiment.” About the same 
time some Scientific men in Ireland stirred in the matter, and in- 

iiced thé British Assqciation to appoint a committee, at the head of 
which is the Rev. Dr. Hobinsod, o Armigh, to bring the importance 
of the subject more directly under the notice of the Lgislature. 
These circumstances led me to turn my attention to fog ; and I pro+ 
pose now to lay before you some of the results arrived at, with 
reference both to the meteorlogical phenomenon itself, and to the 
means adopted for preventing its disastrous consequences among the 
vessels that sail along our shores. 

I have received voluminous returns of the occurrence of fog at 
about 250 stations, for which I am indebted to the kindness of the 
three general Lighthouse Boards, the Trinity House, the Northern 
Commissioners of Lighthouses, and the Ballast Board of Dublin; 
also to the Board of Trade, through Admiral Fitzroy, and to Mr. 
Glaisher. I Wish here also to express iny thanks to several gentle- 
imen who have aided me inthe preparativa of this discourse, espe- 
ay . J 
tially Mr. Alexandér Cuningham, who has just read a paper on the 
subject al the Royal Scottish Sotiety of Afts, and to otir friend 
Professor Wheatstone. 

Fods. 

A fog is simply a cloud resting on the earth. In the jirst dis- 
course of the present season, Professor Tyndall explain the formation 
of clouds from the aqueous vapour in the atmosphere ; and detined a 
cumulus as “ the visible capital of an invisible column of saturated 
air.” A fog is the capital without the column. It is the moisture eva- 
porating from the warm earth, or river, or sea, condensed at once by 
the colder air. Mr. Glaisher told us here how from his lofty position 
in the balloon, he saw a fog following all the windings of the 
Thames. This is a frequent observation, and it reminded me of a 
scene from the summit of the Righi one morning last summer. 
There lay in the valley of the Reuss a mist like a white sheet on 
the ground, but as the sun began to exert his power, and a light 
breeze to spriig up, the uniform layer began to break into regular 
masses, and sion far beneath us there stretched a cirrus cloud, iden- 
iical ih aspect With those We so often seein the highést tegions of the 
atmosphere. é 

Fog, then, is composed of minute particles of watér, itost likely 
in a globular form, for there seems to be no ground for the popular 
notion of vesicles of vapour. Smoke enters largely into the com- 
position of that — yellow fog which visits London a few times 
each year,—a fog of wonderful darkness and quietness, and 
strangely bewildering. 

This condensed vapour has a great effect in obstructing the pas- 
sage of light; the sun himself cannot look through it. A slight mist 
seems to attack principally the morerefrangible raysof the spectrum, 
so that the light appears redder than usual. 1 once analysed with 
a spectroscope the rays which reached Worthing from the great 
revolving light on Beachy Head, twenty-eight miles distaut, 
and found that those oily situated betwee Fratihofer’s lines C and 
F were traismitted. This was on what would be called a clear 
summer night. An objection has been raised against the ordnge- 
red glass tsed in many of the French lighthouses, that in misty 

y oodles all bright lights are reduced to very nearly that colour, and 
thus the distinction is lost—a misfortune that could hardly happen 

_ with the deep-red glass employed for the red lights of the British 
Isles. When the sun shines through a cloud or mist, we do not 
tletect those atmospheric lines which make their appearance when 
his disc is near the hotidon. Yet I have observed in London, when 
thesun at a considerable altitudé loomed red through a slight fog, that 
the characteristic C 6 3 and » were visible. 

There is, of course, every conceivable gradation between the 
lightest haze and the densest fog, and it is a difficult matter to draw 
a line of distinction between fog and mist. The value of the meteoro- 
logical returns in my possession depends greatly on this, and there 
is reason to fear, even from internal evidence, that one lighthouse 
keeper calls by the name of fog what another keeper thinks 
sufficiently described as mist or haze. Yet these keepers havea 
vertain general sentiment and similarity in their way of thinking, 
and with many the practical definition of a fog is when it is neces- 
sary to sound the signal. Among amateur observers on land 
the greatest discrepancy prevails; but nautical men seem 
to have a general agreement as to what amount of thickness 
is to give a claim to the designation of fog. For such obser- 
vations Mr. Cunningham suggests that a pole painted vermilion 
should be set up at a hundred yards from the station, and that 
such av amount of mistiness as renders it invisible should alone be 
named fog. The colour of the pole should, of course, be in strong 
contrast to the objects behind it. This definition is somewhere 
about that practically adopted by seamen; it has been accepted by 
Mr. Glaisher, and it is to be hoped that it will be generally adopted 
by all observers. 

‘ From the returns received the following deductions may be 
rawn :— 

I. While many fogs are quite partial in their character, others 
cover a large extent of country. The irregular distribution of a 
London fog is a matter of frequent observation. Thus, last Tuesday, 
the day of the royal wedding, one of the densest yellow fogs 
obscured Westminster, while at Bayswater there was nothing: more 
than a murky mist. The long-continued fog of November last in 
London, extending from the 19th to the 25th, was observed also at 
Berkhampstead, Oxford, and Banbury, but other parts of England 
seem to have been clear. The occurrence of fog at the lighthouse 
stations all round the coast during the first six months of the year 
1861 has been especially studied, and the fogs of that April 
have been represented on a map. Some of them cover large 
portions of the British Isles. For instance, that of the 14th 
stretched all round Ireiand, except the south-west corner, crossed 
the Irish Sea to the headlan of Wales, and the south- 
western isles and coasts of Scotland, and made its appearance 
again across the mainland in the Firth of Forth. 

Il. Some months are marked by f much more than others. 
For instance, along the south coast of England, February and Sep- 
tember are comparatively free, while January and June are foggy 
mouths. November is notorious for fog in London, but does not 
seem to deserve that character elsewhere. 

I1I. Some years are much more visited by fogs than others. For 
instance, 1861 was freer than 1858 along most parts of the coast. 

IV. Different localities are very variously visited by fog. England 
does not deserve the pre-eminent character for mistiness which is 
attributed to it by the popularimagination of the Continent. The value 
of the returns in showing the relative distribution of fog in different 
places is seriously affected by the different standards in the minds of 
the observers, but the following points seem pretty clearly made out: 
A fog is more uniformly distributed over the surface of the sea than 
on the adjoining coasts. Fog is not particularly prevalent about 
sandbanks, or low headlands; but where cliffs or high hills catch 
the south-west wind just after it has swept the ocean, as at the Isle 
of Wight, the Start Point, Lundy Island, and the Rocks of Pem- 
brokeshire, the numbers run very high. The highest return is from 
Barra Head, the southernmost point of the Hebrides, where winds 
surcharged with moisture from the Gulf Stream strike the cold 
northern rocks, and wrap them in cloud or fog. 


Foe S1GgNazs. 


As light only very imperfectly penetrates a fog, attempts have 
been made to warn vessels of their approach to danger or to acquaint 





the’ with their position, by means of sound. The fog signals actually 
ih use até 4s follow Bells are employed at many of the light- 
hotses, and in thé trish Hght-ships: the finest, perhaps, being two 
néar Dublin, and that at the Copeland Island, in the Irish Sea, which 
is rang by machinery, and is said to have been heard thirteen miles 
off. At the end of the pier at Boulogne there is a large bell, in the 
centre of a large parabolic reflector facing the sea. It is struck by 
three hammers alternately, the motive power being a falling weight. 
Gongs dre made use of in all the light-vessels belonging to the 
Trinity Hoiise. Guns are ftred on board the Kish light-ship, from 
the mountain above the South Stack Lighthouse, at Fleetwood, and 
elsewhere. A very powerful steam whistle has for some time been 
in operation at Partri Island, near Sf. John’s, New Brunswick, 
a part of the world peculiarly affected by fog. 

At the Skerries, near Holyhead, terns and other sea-birds are 
encouraged, as their cries serve as a warning to vessels during fog ; 
but unfortunately some rats escaped from the Regulus, which was 
wrecked there about seven years ago. and they are destroying the 
bitds. A cat has been tried, but she preferred birds to rats. 

Thé cotiparative efficiency of these various methods is a very 
serious question; indeed, there are grave objections to the use of 
sound at all as a fog signal. The difficulties are as follow:—A 
sound indicates the proximity, bat mot the exact direction, of a 
danger. In this respect it is totally different from a light. Yet 
the mere warning is something; and probably a suitable ear- 
trumpet would give a better idea of the direction than is obtained 
without it. There is evidence that vessels have sometimes steered 
by a sound; for instance—“In the winter of 1860 the steamer 
Iron Duke, having been drawn by the flood tide to the north- 
ward past Howth, was attracted by the sound of the bell, and 
steered by it safely towards Kingston, until the bell on the east pier 
of that harbour told her of its proximity, and ultimately led her into 
safety.” The Royal Commissioners on Lights made inquiry 
about the Boulogne bell, and found that some of the captains of 
steamers frquenting that port could find their way in by the sound 
of the bell, in thick weather ; at least, in conjunction with the use of 
the lead. 

An objection to the use of most of these fog signals is the fear that 
they may be mistaken for other soutids, or other sounds mistaken for 
them. Bells are frequently being rung on shipboard ; the firing of 
guns is the well known sign of distress; and steamers in a fog are in 
the habit of whistling as they go along. Gongs do notseem open to 
this objection ; and in the case of other sounds, it might be obviated 
by having a definite system of repetition, as is done with the flashing 
and revolving lights. My friend the Rev. T. Pelham Dale* has 
indeed suggested a means of signalling, in which musical notes 
are employed. 

Another difficulty is, that even loud sounds cannot be heard far to 
windward if a breeze is blowing; but this is of less importance, as a 
fog usually occurs in calm weather. 

Bat tlie great objection to sounds as a fog signal is, that a fog stops 
the Waves of sound as it does those of light. It is well-known that 
sound will not ttaversé a heterogeneous medium, such as air loaded 
with mist. As to the fact of such signals being rendered inefficient by 
the very thing which they are intended to petietrate, the testimony of 
mariners is somewhat conflicting. Mr. Alexander Curingham, 
who is the secretary of the Northern Commissioners of Lighthouses, 
says:—“ Many years ago, having landed from the lighthouse 
tender on the small skerry in the Portland Firth, a fog came on. 
We hurried off in the hope of reaching the vessel, but before doing 
so the fog shut her completely from our view. We pulled in the 
direction (having a compass) in which the tender was last seen ; but 
those who know the rapidity and variety of the tides in that 
dangerous locality will easily be prepared to hear that our efforts 
were unsuccessful. We lay about the spot for some time, firing our 
fowling-pieces, and at last pulled for the shore. Next morning the 
vessel came in sight; and op comparing notes we found that we 
must have been within a short distance of her; and they had 
been firing small six-po' catronddés all night, and we never 
heard them, nor did those on hear our guns.” 

Yet, on the other hand, we have accounts of bells being heard at 
a distance of some miles during a fog, and the steam-whistle near 
St. Jobn’s is said by the captains and pilots of steamers frequenting 
that port to be most serviceable, and to be generally heard for four 
or six miles during strong breezes blowing on shore. It is, indeed, 
quite possible that fogs of the same intensity may still have a very 
diflerent effect upon the same signal, and that for two reasons : first, 
one fog may reach far up into the atmosphere, presenting a high 
wall to every vibration; while another may be a thick layer lying 
on the surface of the earth, with an open space above, through 
which the swelling waves of sound may freely pass. Secondly, air 
perfectly saturated with moisture is uo bad conductor of sound ; a fog 
under such atmospheric conditions may, therefore, be far less ob- 
structive than when the medium is more heterogeneous. 

Considering these objections to the use of sound as a fog signal, 
must we abandon it altogether? We cannot do so, as we have 
nothing better to substitute. We fali back upon the recommenda- 
tion of the Royal Commission, that further experiments should be 
made, which it is hoped will be gradually adopted by the authorities, 
as the majority of the other scientific recommendations have been. 

Experiments should be performed on the manner and degree in 
which fog absorbs or destroys sounds of different pitch, or of different 
characters—for instance, a sharp sound or a prolonged sound; on the 
various means of producing loud sounds, as to their pitch, volume, 
convenience, costliness, &c.; whether a repetition of the same sound, 
or some variation in note, octave frequency, «c., be desirable; on the 
influence exerted by the height above the sea at which the ‘sound 
originates ; on the influence of a background, such as a tower, cliff, 
or hill, in reflecting the sound or of a concave mirror ; on the best 
means of directing a sound to a particular azimuth, or of determin- 
ing its direction when on board ship. 

Captains Close and Nisbet, of the Trinity Board, have made some 
experiments on one of these points at Holyhead Mountain, where a 
gun was fired from near the surface of the sea, and another at a con- 
siderable height, and the respective reports were listened to from 
various distances at sea. They found the upper gun was heard best 
for six miles, after which it lost its superiority. But the most 
remarkable result was the irregularity of the noise from the lower 
gun, which at certain points in fact was not heard at all, though the 
flash was distinctly seen. 

Powerful means of producing sound, besides those already men- 
tioned, have been suggested. Mr. Cowper has planned a large 
steam-trumpet for lighthouse, stations, which may be made to 
revolve. There is something similar in America worked b 
Ericsson's engine, with which is associated the name of Mr. Daboll. 
And Professor Holmes, of the Magneto-Electric Light, has also a 
steam trumpet, which can be adapted for different notes, and gives 
a buzzing sound of wonderful intensity. Suggestions on this point 
were also made to the Royal Commissioners by several scientific 
men. ‘Thus, horns were strongly recommended by more than one; 
but Mr. Mallet prefers explosive sounds; and Sir John Herschel 
says—“ It would be worth trial, what would be the effect of a bat- 
tery of whistles, blown by high-pressure steam, or by a combina- 
tion of three, or several sets of three, pitched exactly to harmonic 
intervals (key-note, third, fifth, and octave), but all of a very high 
pitch, and with a rattle (analogous to the pea in a common whistle), 
which intensifies the action on the auditory nerve.” Captain Ryder 
believes a gun might be constructed to produce the very distinctive 
sound of an explosion, followed instantaneously by a whistle. 

There is another and very promising field for experiment, the 
transmission of sound through the water itself. The experiments 
of M. Colladon on the Lake of Geneva proved the great distance to 
which sound is ‘transmitted through water, and the velocity and 
directness of its course.t 

In his observations he employed a bell, let down into the water; 
but this isa bad instrument for signalling, as its vibrations are almost 
instantly stopped. Many arrangeménts would appear to be preferable. 


“9 Marryatt’s Signals, ed. 1855. 
+ Mémoires de l'Académie des Sciences : Des Savans Etrangers.—Tome v. 





The syren, which was so called by its inventor, M. Cagniard de la 
Tour, because it would sing under water, is well adapted to give any 
note that is found desirable.* Long glass tubes, vibrating longitu- 
dinally, are said to produce immense volumes of sound in water: 
and other means might be devised. As the sound remains in the 
water, it would be necessary to make some communication between 
it and the ear of the listener. M. Colladon employed an apparatus 
like a spoon, with atube for handle. By this means a mariner 
might listen for signals made at any important station, such as the 
Lizard Point, and might not only hear them at a great distance, but 
determine approximately their direction, wmaffected by the state of 
the atmosphere above. 





* Ann, Chim, Phys, xii., page 171. 
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SELF-ACTING TIDE GAUGES. 


Ara late meeting of the Scottish Shipbuilders’ Association, Mr. 
Duncan read the following paper :—In reference to the model of the 
self-acting or registering tide gauge, little more is required than an 
inspection of the working parts, to make one understand its action, 
its construction being so simple. 

In order to assist persons who may take an interest in it (as it has 
little connection with shipbuilding), I will give a descriptive out- 
line of its working. 

Beginning at the prime movers, which are the floats that are 
inserted inside of the tube, they are two in number, cylindrical 
shaped, closed at the ends, and air-tight. The lower one is longer, 
and consequently of greater volume than the top one, having to 
sustain more weight; there is an eye fastened on the bottom 
of it, with a corresponding eye on the bottom of the tube, 
alsoacord or chain of a given length, the ends of which are 
attached to the eyes, to keep the float from rising above a 
certain height in the tube. (The same object could be 
effected by a stopper, fixed on tube at the required height.) 
On the top end of the float is fixed a square socket 
for admission of the wooden distance-rod, that fits into it. The 
upper float has two jaws fitted on top, for the reception of the per- 
pendicular teethed rod that is fixed into it; the teethed rods works 
through guides that guide its vertical motion; « cord fastened to 
its top is led over a pulley, and on the end is tied a baek balance 
weight. The teeth that are fastened to the rod work into a smajl 
pinion, which pinion works into a quadrant. (This quadrant ought 
fo have a lever with av equilibrium weight attached to it, in order to 
balance the weight of the teethed brim ; or, instead of a quadrant and 
lever, to have a circular wheel, since, when the balance is equal, the 
tide gauge would work more easily. ‘Time would not admit of the 
lever being attached to the present model.) On the centre arm of 
quadrant is fixed a bevel-teethed strap, having the requisite pitch, 
to give motion to the indicator or register board, on which the 
paper is fixed for receiving the indications. This board works in 
grooves on a frame that is affixed to the stand, and made to travel 
the whole length of it. To save friction, there are four grooved 
pulleys, two on top and two on bottom edges of board ; these fit and 
work ou half-round feathers. On the one side of the board (that 
next the quadrant) is fixed a hinge tongue, and on the opposite a 
pawl and ratchet. On the end of board is fixed a cord, led over a 
pulley, with a weight at the other end. This weight is intended to 
keep the board more steady when the pencil moves over its surface. 
Also, on the centre arm of quadrant, is fixed a socket or pencil 
ee with a spring behind the pencil to press it slightly against 

C) r. 

eves described its construction, I will now endeavour to show 
how it would work if placed in connection with the sea or river. The 
bottom of the tube is perforated with a sufficient number of small holes 
for the admission of water to the floats. Supposing, then, the tide 
begins to rise, it will of course raise the lower float ; andasthe top float 
rests upon the end of distance-rod, that is fixed on the top end of the 
lower float, the motion of the lower float will raise the top one also ; 
and as the perpendicular teethed rod is fixed to the latter, it will 
of course work the quadrant and commence the indication. The 
tide, still rising, raises the lower float till the cord that is 
fixed to its end is tight; this stops its further rising, and also 
stops the whole machine. The tide, still rising, covers the float, 
and rises up the length of distance-rod (the whole machine still at 
rest), util it reaches the top float, and lifts or raises it from off the 
end of the distance-rod, when the motion is again imparted to the 
machine. ''he motion derived from the bottom float indicates the 
low-water depth, whilst the upper float indicates the high- 
water depth; and thus they rise and fall continually along 
with the tide. I may here mention that this model is capable of 
recording the depth of high and low water at any part of the globe, 
although the rise and fall should be 10ft., 20ft., 5uft., or whatever 
it may be. This is accomplished by lengthening or shortening the 
distance-rod, as the case may be. The quadrant, rising or falling 
alternately along with the tide, sets in motion the registeging appa- 
ratus by means of the bevelled teeth fixed to it; and as each tooth 
gives a day’s registration, this model, when once set in motion, would 
indicate for forty-four days, but could be made to go longer or shorter 
at will. 

The teeth that are fixed on the quadrant have no effect on the 
hinged tongue that is fixed to the board, on the upward motion ; but 
when the quadrant descends the tongue enters into the teeth, when 
it and the board it is fixed to are moved along the distance of the 
pitch of the teeth, giving the pencil fresh paper to indicate upon. 

‘he paper can be marked off to the required scale of feet, and the 
high or low-water depth ascertained, by looking at the greatest length 
the pencil travels up or down. 

The annexed diagram on paper shows the —, point and 
motion of the pencil. ‘The ratchet that is fixed into the frame is 
divided off into distances equal to the parallel distance between the 
top and bottom of the teeth ; and at every shift the board makes the 
pall that is attached to it fits into one of the notches in the ratchet. 
As the construction of the tide gauge is so simple, its use might be 
beneficially — on rivers, dock gates, or any other place where the 
registration of tides is required. To obtain indications the trouble 
is very trifling, being merely to remove the marked or registered pa) 
and affix the new. ‘This could be done fortnightly, monthly, or at 
longer periods as required. 

1 have a method of affixing to the tide gauge a time indicator, 
which would show the exact time when high and low water occurred ; 
but time would not admit of its being attached. Describing it would 
be too intricate and minute, and would occupy more time than can 
be spared. 





Western or France Rauway.—(From our Coi lent.) —The 
annual meeting has just been held at Paris. The dividend for 1862 
is to be at the rate of 7 per cent. per annum, the profits realised last 
year having been £1,060,000. In 1861, the dividend was 8} per 
cent., but the falling off is attributable wholly to the American war. 
The company last year expended £2,000,000 on new lines, and will 
make a similar outlay this year, and in 1864. Stone bridges are 
being substituted in some places for old wooden structures. 

Enouish aNp Frencu Enoingers.— Rear-Admiral Paris, the 
second in command of the French fleet, who is one of the first 
steam officers of their navy, spent several hours in the engine- 
room of the Hannibal and other — ships of the line, and, 
speaking English well, astonished the chief engineers by his know- 
ledge ot every branch of their profession, both theoretical and 
practical. Indeed, he seemed to take so deep an interest in the 
minutest details of our steam machinery, and made himself = 
sonally so agreeable to our engineer officers, that I proposed hey 
should pay a return visit to the engine-rooms of the French ships, 
which many of them did; and the report which I received con- 
firmed the statement of their own officers, that neither the work- 
manship nor the general arrangements were equal to those fitted in 
the English ships.—/.M.S. Hannibal at Palermo and Naples. By 
Rear-Admiral Sir Rodney Mundy, K.C.B. 
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SOCIETY OF ARTS. 
Wednesday, April 8, 1863. 
ON THE SEWING MACHINE: ITS HISTORY AND PROGRESS. 
By Epwin P. ALEXANDER. 

Impressep with the national and social importance of the sewing- 
machine as one of the most valuable of the numerous Jabour-saving 
machines of the nineteenth century, I approach my subject with 
some diffidence, and regret, for your sakes, that abler hands than 
mine have not been deputed to bring it before this society. _ 

Such information, however, as I possess on the subject in ques- 
tion I gladly place at your disposal ; and if I shall succeed in throw- 
ing any light upon the nature and merits of these indefatigable 
little seamstresses, I shall consider my labours have not been in 
vain. I appear before you this evening, not as the champion of any 
one in particular of the numerous varieties of sewing-machines, but 
as an humble exponent of their general construction, modus operandi, 
and vast importance to the community. 2 ; 

I propose, firstly, to trace the origin of the sewing machine ; 
secondly, to explain the leading features of those varieties most gene- 
rally adopted ; and, thirdly, to lay before you a few statistical returns 
showing the rapid development of the art of machine sewing, and its 
important bearing upon the social well-being of a large portion of 
the community. 

Although the art of sewing and embroidering is one of the most 
ancient of all arts, it is an astonishing fact that no successful attempt 
at its accomplishment by the aid of machinery was made until the 
commencement of the present century. 

In tracing the orgin of the sewing machine, a passing glance at 
some of the earlier efforts of inventors in this direction will be 
necessary, premising that to those efforts we are possibly to some 
extent indebted for the subsequent combinations of mechanism to 
which I shail presently have occasion to call your attention. 
Although apparently complicated, the sewing machine is in reality 
a very simple piece of mechanism. Its essential features are, first, 
a needle or hook for carrying a thread through the material, zom- 
bined with apparatus for maintaining « proper degree of tension on 
the thread and for securing and tightening the stitch. Secondly, 
holding surfaces for supporting the material against the thrust and 
withdrawal of the needle at the immediate part where the stitch is 
being produced. Thirdly, adjustable self-acting mechanism for pro- 
pelling or feeding the material under the needle as fast as cach stitch 
Is completed. 

Prior to the existence of the first practical sewing machine the 
embroidering machine was well known, several ingenious con- 
trivances having been proposed, and in some cases brought into 

ractical operation, for embroidering or tambouring ornamental 
devices upon woven fabrics. 

Attempts had also been made at the production of a sewing 
machine. In the embroidering machine a number of needles or 
hooks, each supplied with a separate thread, are caused to enter and 
leave the fabric simultaneously. ‘The fabric is stretched over an 
open frame, which either receives a compound motion from special 
machinery governed by pattern surfaces, or is guided direct by the 
hand of the operator, so as to describe a course corresponding to the 
pattern to be embroidered, consequently as many repeats of this 
pattern are simultaneously produced as there are needles in the 
machine. After each stitch is made the fabric is moved a step 
onwards equal to the desired length of stitch, but always in the 
course or direction of the figure to be produced. 

The first embroidering machine was invented in 1804, by John 
Duncan, a manufacturer of Glasgow. Ile employed a number of 
barbed or hooked needles, which, after penetrating the fabric, were 
supplied with thread and then withdrawn, each needle drawing with 
ita loop of thread through the fabric and through the previous 
loop. In Bock's machine of 1829 (better known, perhaps, as Heil- 
mann’s), the needles (of which about 150 were employed) had each 
an eye in the middle, and were pointed at both ends in order to ob- 
viate the necessity for reversing them after each passage through the 
fabric, for, unlike Duncan's, they were passed entirely through the 
fabric at each stitch, every needle being provided with a needleful 
or definite length of thread, in place of being supplied continuously 
from bobbins. An ingenious arrangement of pincers or nippers was 
employed on each side of the fabric for holding the several needles, 
and inserting and withdrawing them; in fact, we have here a very 
close imitation of the operation of hand-cmbroidering, substituting me- 
chanical fingers for those supplied by nature. ‘The double-pointed 
needle employed by Bock was patented in this country by Charles 
Frederick Weisenthal, in 1755. A Frenchman, of the name of Thi- 
monnier, invented, in 1830, a machine for producing the tambour or 
chain stitch in gloves, by means of « hooked needle, It was not 
found to be of any practical utility, and was soon cast aside. In 
1835, Walter Hunt, of New York, occupied himself with the con- 
struction of a sewing machine, and was, | believe, the first to em- 
ploy two continuous threads, producing what is now known as the 
shuttle or lock stitch : but he did not succeed in making a practically 
useful machine, and it was not until fifteen years after that the ex- 

riments were brought before the public on the occasion of certain 

w proceedings instituted by Elias Howe. In 1841 Messrs. Newton 
and Archbold patented a machine, which was subsequently put into 
practical use for embroidering the backs of gloves. The needles were 
made with an eye near the point, and operated in combination with 
hooks for catching the loops of thread passed upwards through the 

love, and holding them in a suitable position for the passage 
ten Py them of the succeeding loops, thus producing the chain- 
stitch. The gloves were contained in open metal frames or clamps, 
to which a self-acting step-by-step movement in one direction only 
was imparted at every stitch. One of the first sewing machines pro- 
tected by patent in America was invented in 1842, by John Green- 
ough, of the United States. This machine was intended for heavy 
leather work, but I cannot learn that it was ever put into practical 
operation. The sewing wasto be produced by a thread passed through 
the material from opposite sides alternately by the aid of a double- 
a needle, worked by mechanical finger or nippers, as in 

eilmann’s machine. Another variety of sewing machine (the 
first of its kind) was intended for er“ a running or basting 
stitch similar to that made by hand. It was patented in the United 
States in 1843, and introduced here and patented in 1844, by Leon- 
ard Bostwick. In this machine the fabric is crimped or corrugated 
by passing between a pair of geared-toothed wheels or crimpers, the 
folds so Lonel being pushed on to the needle, which is held 
stationary between the wheels. Machines of this description are 
employed in bleach and dye works for joining pieces of goods, and 
in the lace trade for sewing on lace edgings, to which pur; oses they 
are well adapted, although the want of firmness and securty in the 
stitch precludes their use for other purposes. 

I now come to two fabric-ornamenting machines, which bear 
more closely upon my subject than any other of this class; I refer 
to Fisher and Gibbons’ machines, patented the 7th of December, 
1844. These are the first embroidering machines wherein it was 
proposed to employ two continuous threads interlooped or locked 
together for producing stitches, all the prior machines being 
adapted simply to the use of a single thread, either interlooped with 
itself, as in Duncan’s and Thimonnier’s machine, or drawn entirely 
through the fabric from opposite sides alternately, as in Heilmann's 
and Greenough’s machines. 

These ingenious machines were entirely worked out and con- 
structed by Mr. John Fisher, of Nottingham, and reflect great 
credit upon so young a mechanic, he being only nineteen years of 
age at the completion of his arduous labours. Fisher was the in- 
ventor of the peculiar stitch now so well known as the Grover and 
Baker “ knotted” or double loop chain-stitch, but he merely applied 
it to the pu of ornamenting fabrics. Had he but turned his 
attention at that time, as I believe he subsequently did, to the pro- 
duction of a sewing machine, there is little doubt that with the 
knowledge he then possessed his efforts would have been crowned 

with success, and England would have gained the honour of giving 
birth to the sewing machine. 
In one of Fisher's machines, which I shall call the looping 





machine, the embroidering instruments employed consisted of 
a number of curved or bow-sha needles, provided each 
with an eye near the point and another in the rear of the bend. 
These needles penetrated the fabric from below upwards, and were 
supplied with continuous threads from separate reels or bobbins. In 
conjunction with each needle, and operating above the fabric, there 
were two other instruments, the one a “looper,” which was supplied 
from a bobbin with a separate thread of its own ; the other a hook, for 
retaining the loop of needle-thread on the looper. The two threads 
were interlooped together so as to produce a double chain-stitch 
of a highly ornamental character, and admirably adapted for 
embroidering purposes. Jn the second machine, which may be 
designated as the shuttle machine, the ornamentation was effected 
by sewing threads, gimp, or yarn, in pattern upon the surface of the 
fabric to be aumman or by sewing a second fabric in pattern 
upon the first, portions of the second fabric being subsequently cut 
away between the pajterns so as to produce the style of ornament- 
ing kuown as appliqué work. In this machine a shuttle was used 
in combination with each of the bent or curved needles already 
described. This shuttle was supplied with thread or ornamenting 
cord, and traversed to and fro on the surface of the fabric, passing 
through the open loop of the needle-thread, which was protruded 
through the fabric from below upwards by the needle so as to 
interlock the shuttle thread or cord with the needle-thread. The 
stitch so obtained is precisely similar in formation to the lock-stitch 
produced by the sewing machine, but is not so tight, from the fact 
of there being no tension on the threads, Whilst these various 
machines were occupying more or less the minds of mechanics and 
inventors, the dawn of a grander achievement was breaking in 
America 

In the year 1841, Elias Howe, a native of Cambridge Port, 
Massachusetts, first conceived the idea of constructing a really 
practical sewing machine. I know of no higher example of patient 
industry and perseverance, indeed, I may say, of devotedness to 
science, than that displayed by Howe in his early carcer. A young 
mechanic, only 22 years of age, hardly capable of supporting himself 
and those most dear to him on his scant earnings, he laboured 
manfully, in a little garret in his native town, at his self-imposed 
task during the few hours that were spared to him after the 
ordinary labours of the day were ended. He became enthu- 
siastic, and although, as he says, he could not devote his 
attention to the subject during his working hours, he thought 
upon it when he could, both day and night. It grew upon him 
till he felt impelled to yield his whole time to it, and being 
promised assistance by a friend he devoted himself exclusively 
to the construction and practical completion of his machine. 
The result was that in 1845 he perfected his first sewing machine, 
and, in order to test its practical success, he sewed with it all the 
principal seams in two suits of clothes. On the 10th of September, 
1846, he obtained his patent. In Howe’s original machine a curved 
needle attached to the end of a vibrating lever was combined witha 
reciprocating shuttle for producing the lock stitch. The needle had 
an eye near its point, and a groove formed along the upper and 
under sides, to allow of the thread lying therein and so passing 
more easily through the cloth. The cloth was attached to pins on 
the edge of a thin steel rib, called a “ baster plate,” from the fact 1 
presume of its serving the purpose of a basting thread in holding 
the two thicknesses of material together whilst being stitched. This 
plate formed a pertion of the feed mechanism for propelling the 
cloth; it was carried along step by step by the teeth of a small 
pinion which geared into holes made in the baster plate, an inter- 
mittent rotary motion being imparted to the pinion by self-acting 
mechanism working in concert with the needle and shuttle. ‘This 
feed motion was found to be defective in many respects, and has 
since been entirely abolished in all sewing machines. The cloth 
was held in a vertical position against the side of the shuttle race, 
by a spring presser-plate at the part where the needle entered. The 
shuttle was driven to and fro in its race or groove by two strikers, 
carried on the ends of vibrating arms worked alternately by cams. 
The most important features embodied in this machine were the 
adaptation of suitable contrivances for imparting the requisite 
amount of tension to the needle and shuttle-threads, for taking up 
the slack formed on the needle-thread when the needle enters the 
cloth, for tightening and drawing up the stitch, and for supporting 
the cloth against the thrust and withdrawal of the needle. Shortly 
after obtaining his patent in America, Howe sent over a machine to 
this country, and disposed of his invention to Mr. William Thomas 
for a trifling ameunt . 

On the Ist of December, 1846, Mr. Thomas obtained a patent for 
the machine in England, soon after which Howe himself arrived 
here to assist him in adapting the machine to the peculiar kind 
of work required, namely, stay-making. Howe does not appear to 
have prospered here, for in the spring of 1849, indebted to a friend 
for a steerage passage home, he returned to America, poorer if 
possible than when he left. He found his wife on a bed of sickness 
and ina state of utter destitution. ‘Ten days after his arrival she 
died. During his absence in England his patent had been exten- 
sively infringed, and in 1850 he commenced legal proceedings, and 
succeeded in every case in establishing the validity of his patent. 

In the course of these proceedings a prior claim to the invention of 
the sewing machine was set up by Walter Hunt, who was said to 
have constructed, exhibited, and sold, in 1834 and 1835, shuttle or 
lock-stitech sewing machines, similar in all essential particulars 
to Howe's. That Hunt had tried his hand at a lock-stitch sewing 
machine, and was the inventor of the shuttle or lock-stitch, 
there is, 1 think, no doubt; but it was never satisfactorily proved 
that such machines were so far perfected as to render them more 
than abortive experiments. The turning point in Howe's career had 
now arrived, and fortune soon began to smile upon him. In 1853 
he granted his first license, and in 1855 was enabled to regain pos- 
session of the whole of his patent, which at one period he had en- 
tirely disposed of in order to meet the pressing demands that were 
made upon him. His patent rights being finally acknowledged, and 
his patent prolonged for a term of seven years, he now receives a 
royalty upon every sewing machine manufactured in the United 
States, producing an income of upwards of £50,000 per annum! 

The patent machine has been blessed with a numerous progeny, 
of which but few have arrived at maturity. In this country alone 
upwards of 300 patents for improvements in sewing machines have 
been applied for, whilst in America 548 patents were obtained up to 
the end of 1862, and more than 1,200 applications filed. Many 
valuable improvements have been subsequently introduced into the 
sewing machine, both by Howe himself and others. The most im- 
portant of these have relation to the cloth propelling or feeding 
mechanism, which was the defective part in Howe's original 
machine. The first step inthis direction was made by Messrs. Morey 
and Johnson, in 1849, who substituted for the baster plate of Howe 
a horizontal reciprocating bar, having serrations on its upper 
surface and working to and fro along a horizontal table or cloth- 
supporting surface of the machine. The cloth was held down upon 
the roughened surface of this bar by a spring presser plate having a 
smooth under surface to allow the cloth to slip freely from under it 
when drawn along by the teeth or serrations of the feeding bar 
during its forward motion. As the cloth was constantly held in 
contact with the roughened surface of the feeding bar, the latter on 
its return was apt to carry the cloth back with it, and therefore a 
claw or pawl was employed for retaining the cloth as it was fed 
forward. In sewing seams of a constantly varying direction it is 
necessary to guide or turn the cloth under the needle, so that it may 
be fed in the direction required. Now to do this effect- 
ually, the cloth should be comparatively free from __pres- 
sure during the intervals between the formation of the 
successive stitches; in Morey’s arrangement this was not 
the case. In 1850, Singer, of New York, applied to the 
sewing machine a wheel or cylinder having a roughened 
periphery for feeding the cloth, which arrangement is still exten- 
sively employed, and known as the “wheel feed.” The wheel 
revolves intermittently in a vertical plane in one direction only and 
derives its motion from a vibrating lever and frictional surfaces act- 
ing on the rim of the wheel. A portion of the periphery of this 





wheel projects slightly above the horizontal table or cloth plate of 
the machine, and the cloth is held down upon it by a presser foot, 
having a smooth under surface. At each movement of the wheel it 
carries the cloth along, and, as there is no back or return motion, the 
tendency to pucker, or draw back the cloth, is prevented. This 
description of feed is well adapted for straight or slightly curved 
seams and heavy work ; but as the pressure on the cloth is constant, 
it does not admit of that rapid and free manceuvring of the cloth 
which is required in ornamental stitching or braiding. This objec- 
tion has been remedied in some cases by causing the presser foot or 
plate to rise at each stitch, so as to leave the cloth or material free 
to be turned or guided in any desired direction. Mr. A. B. Wilson, 
of the Wheeler and Wilson Sewing Machine Company, brought 
out, in 1851, the most perfect arrangement of feed motion for 
general purposes. The feed in question is known as the “ four- 
motion feed.” It consists of a serrated bar, similar to Morey’s; 
but, in addition to the horizontal to-and-fro movement, it receives 
an up-and-down motion. The serrated portion of this bar works 
through an opening in the table or surface upon which the cloth is 
laid, the latter being held down on the table by a yielding presser 
plate immediately above the serrations. In propelling the cloth the 
feeding bar first rises so as to bring its roughened surface in contact 
with the underside of the cloth, it then moves horizontally forward 
« certain distance according to the length of stitch desired, and car- 
ries the cloth along when it descends below the level of the table, 
so as to free it entirely from contact with the cloth; and finally re- 
turns to its original position in readiness for the next traverse. 
According to another modification of this “four motion” principle, 
the serrated feeding surface occupies the place of the presser plate, 
and is caused to operate upon the upper surface of the cloth, sc that 
when the feeder rises during its return or back stroke, the cloth will 
be entirely free from pressure and held in possession by the presence 
of the needle only. This modification is admirably adapted to 
ornamental stitching, as the cloth can be turned in any direction 
round the stem of the needle. In all these cloth-propelling mechan- 
isms provision is made for varying the throw of the feeder so as to 
enable stitches of any desired length to be obtained. 

The various sewing machines now in use may be divided into 
two classes :— 

Class 1. Comprising all machines using a single thread. 

Class 2, Those machines employing two or more threads 

The only machines of any practical utility comprised under Class 1 
are Willcox and Gibbs’ machine, and the wax thread machines for 
stitching boot and shoe soles, harness, and other strong leather work 
Under Class 2 we have the lock-stitch and the “knotted” double 
chain-stitch machines. The best examples of lock-stitch machines 
are those of Wheeler and Wilson, Howe, Singer and Thomas; 
while for double chain-stitch machjnes, the Grover and Baker Sew- 
ing Machine Company stands pre-eminent. By the kind permis- 
sion {of their proprietors, 1 am enabled this evening to submit for 
ycur inspection specimens of all these varieties. 

Many attempts have been made at the production of a good single 
thread sewing machine, the idea having evidently struck inventors 
that if a secure seam could be produced from one thread in place of 
two, an undoubted advantage would be gained, since the fewer 
the threads and tensions to be regulated and looked after the 
simpler and cheaper the machine. In’ 1849, Messrs. Morey and 
Johnson first brought the chain-stitch sewing machine into some- 
thing like a practical form, and since that period a host of inventors 
have worked upon the same idea, but without real success till, 
in 1857, Mr. Gibbs, of Millpoint, Virginia, without having seen a 
sewing machine, and knowing nothing of what had been done in 
that direction, constructed a rude model of a machine, which has 
since proved itself the best of its class. Having been slightly 
improved and modified by Mr. Willcox, this machine is 
now known as the Willcox and Gibbs sewing machine. 
The sewing is produced by the combination of a straight 
eye pointed needle, with a peculiar rotating looper in the form. of 
«double hook, having its points in reverse directions. On the 
stem of this hook there is formed a flattened spur, which serves to 
cast off and twist the loop; a simple form of under four-motion 
feed, actuated by a crank pin, serves to propel the fabric, which is 
held down upon the serrated feeding bar by a yielding presser foot. 
In the operation of stitching the needle descends and carries a loop 
of thread through the fabric, which loop is caught by the frout 
hook of the rotating looper and receives a half turn or twist, the 
stitch produced being a twisted chain stitch, which is more secure 
than the ordinary chain stitch. The cloth is fed forward and 
the ueedle descends again, bringing a second loop with it. 
This is in turn caught by the front hook, the preced- 
ing loop having in the meantime passed into the throat 
of the rear hook, which gradually withdraws from it, and 
allows it to be finally released only when it is nearly drawn up into 
the fabric. ‘The rear portion of the looper which effects this opera- 
tion jis called by the inventor the “ tension let-off,” inasmuch as it 
maintains a certain amount of tension on the loop after it has been 
in reality “cast off” from the looping hook, the object being to 
avoid any “kinking” or entanglement of the loop, which some- 
times occurs in running at high speeds, if the cast-off loop be left 
perfectly slack and uncontrolled. ‘The Willcox and Gibbs machine 
is exceedingly simple in its construction, and is the fastest and least 
noisy in its action. It is well adapted for family use, and is largely 
employed in the trimming trade. It is ordinarily run at the rate of 
1,500 stitches per minute, but can be worked up to 3,000 or 4,000. 

I attribute the former failure of the single thread chain stitch 
machines more to the defective construction of the machines (which 
were frequently liable to drop stitches) than to the stitch itself, as, 
when properly made it will answer for most practical purposes, 
although it does not possess the stability of the “ knotted” and lock 
stitches. 

In the waxed thread machines the stitch produced is the ordinary 
chain stitch, a hooked needle being generally employed for intro- 
ducihg the thread. It either descends through the material and 
draws up a loop of thread which has been supplied to it by a thread- 
carrier below, or it works from below upwards, and draws the loop 
down through the material and through the preceding loop. Two 
excellent examples of waxed thread machines were exhibited by 
Mr. L. A. Bigelow in the American Department of the Interna- 
tional Exhibition. ‘They were adapted for stitching boot and shoe 
soles to the uppers, and were capable of turning out 150 pairs of 
boots or shoes per diem. 

In all reciprocating shuttle machines a certain loss of power is 
incurred in driving forward, stopping, and bringing back the 
shuttle at each stitch, whilst the machines are generally more noisy 
than those of any other description, owing to the striking of the 
driver against the shuttle at each fresh start. These objections have 
been most effectually removed in the Wheeler and Wilson machine, 
where the reciprocating shuttle is replaced by a stationary one, the 
locking of the needle thread with the shuttle thread being accom- 
plished, not by driving the shuttle through the loop of the needle 
thread, but by passing that loop under the shuttle. To the end of 
the driving shaft is attached a peculiar circular hook, which is one 
of the most beautiful contrivances that has ever been introduced 
into this class of mechanism. Its function is to take the loop of 
thread, which is passed through the fabric by the needle, and carry 
it under the stationary shuttle, and then cast it off, so as to inter- 
lock the two threads, thereby producing the lock-stitch. The cast 
off loop is retained by a friction loop check until the next loop has 
been caught by the point of the hook. The shuttle is of a similar 
construction to the bobbins of a lace machine. It consists of two 
dises connected by a central axis, upon which, and between the 
discs, the thread 1s wound. This shuttle is of about the diameter 
and thickness of a florin, and fits loosely into a circular recess 
in the centre of the hook, being retained therein by an 
adjustable bracket or holder, which allows of sufficient lateral 
play in the shuttle to admit of the easy passage of the loop 
of needle-thread round it. The only tension apparatus required in 
this machine is the one for the needle thread, the shuttle thread 
being always kept sufliciently taut by the tendency of the rotattmg 
hook to turn the shuttle, thereby keeping up a proper degree of 
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tension in that part of the thread extending from the shuttle to the 
fabric. This is undoubtedly a great advantage, as the tensions in a 
sewing machine are really the most difficult parts to regulate, and, 
consequently, the fewer their number the easier will be the manage- 
ment of the machine. In this machine the tension of the needle 
thread is obtained by passing it once round a small grooved pulley, 
to which any degree of friction is applied by a nut acting upon a 
volute spring, which bears against one side of the pulley. The 
cloth is propelled by an under four-motion feed, and is held down 
thereon by a yielding presser foot, which is capable of being adapted 
to serve the additional purposes either of a hemmer or braider. 
Having already explained to you Howe’s first machine, let me now 
call your attention to his latest. The Howe sewing machine exhi- 
bited to you this evening is one of Elias Howe's most recently im- 
proved manufacturing machines, adapted for boot and shoe work, in 
which trade it is being very extensively employed. In adapting a 
sewing machine to the stitching of tubular articles, such, for 
example, as the legs and uppers of boots and shoes, it is necessary to 
modify the shape of the table or surface which supports the material 
so as to admit of a tubular article passing over it; consequently in 
place of having a wide, flat table, a narrow and long overhanging 
arm, or cylinder, is employed, upon which tubular work can be 
readily adjusted. This form of the cloth-supporting surface is 
common to all machines intended for the class of work referred to, 
and is generally known as the “cylinder machine,” but the 
specimen before us contains other specialities, which are 
worthy of notice. In Howe's cylinder machine, the stitch 
is produced in a different manner to all other shuttle 
machines. In every other shuttle machine the needle remains in 
the material during the passage of the shuttle through the loop of 
the needle thread; but in this machine the shuttle does not pass 
through the loop uutil the needle is withdrawn from the material. 
The needle pierces the work, and then withdraws a certain distance 
clear of the material, leaving a loop of its thread behind it, through 
which loop a reciprocating shuttle passes with the second thread. 
The needle bar then rises still further, and draws up and tightens 
the stitch. The sewing produced on this machine has a closer and 
more regular appearance than that made on an ordinary lock-stitch 
sewing machine. The platform, or flat table machines, now con- 
structed by Howe, are provided with a simple little contrivance for 
preventing the breaking of the needle occasioned by the point of the 
shuttle striking it during its passage, for which purpose a small 
wedge, actuated by an extra cam, presses against the needle 
inside the shuttle race, and holds it ee clear of the shuttle’s 
0 of 








point. To obviate the missing stitches by reason 
the shuttle not catching fairly the loop of the needle 


thread, a deflector, or laterally adjusted needle slide is employed, 
by adjusting which the needle may be brought nearer to or 
further from the side of the shuttle. Thisjarrangement affords 
facility, also, for the adaptation of fine or coarse needles to the 
same machine. When a fine needle is used the slide will 
require to be adjusted so as to bring the side of the needle nearer to 
the shuttle, and if a coarse needle be inserted then the slide will 
require to be adjusted in the opposite direction, so that the extra 
thickness of the needle will present no obstruction to the passage of 
the shuttle. The tension of the shuttle thread is maintained by a 
small nipping spring inside the shuttle, in lieu of passing it through 
holes in the shuttle, as is usually the case, and facility is afforded for 
regulating the pressure of the presser foot according to the nature 
of the work. By these simple little contrivances an almost universal 
machine is obtained, capable of stitching the finest muslin or the 
strongest materials at the will of the operator. 

The machine known as the Singer sewing machine is one of the 
oldest of the reciprocating shuttle variety, and was first introduced 
here in 1852. Itis well adapted to boot and shoe work and all heavy 
manufacturing purposes. In addition to the wheel feed already 
described, Mr. Singer claims to have been the first to introduce the 
straight needle, carried by aslide, in substitution for a curved needle 
attached direct to a vibrating leverarm. For heavy work a straight 
needle, penetrating perpendicularly through the fabric, is essentially 
requisite, the curved needle being apt to spring and break when 
forced through leather and similar strong materials. In light 
working machines, however, the needle slide is unnecessary, and 
only entails extra friction and wear and tear of the working parts. 
The needle slide works in a vertical guide and is driven direct from 
a crank-pin working in a differential slotted piece attached to the 
slide. The slack of the needle thread is taken up and the tightening 
of the stitch effected by a spring lever arm actuated by the needle 
slide so as to descend and give out suflicient thread for forming the 
loop when the needle descends, and then to rise and tighten the 
stitch as the needle ascends. 

Since his original patent of 1846 (now expired), Mr. Thomas has 
introduced several improvements, and, indeed, has completely re- 
modelled the first Howe machine, retaining, of course, its essential 
features. As now manufactured, the Thomas machine is provided 
with a needle slide and straight needle, and is furnished with the 
top four-motion feed previously referred to, The needle slide is 
actuated by a vibrating lever arm worked by a cam groove formed 
in a disc which serves as the fly-wheel and driving pulley of the 
machine. The shuttle is carried to and fro along its race, in a 
direction at right angles to the feed or traverse of the fabric, 
by means of a forked driver actuated by another cam groove 
also formed in the fly-wheel. The thread from the bobbin 
passes through an eye in the end of a short adjustable arm, 
and thence to an eye in the extremity of an auxiliary lever, 
which is lifted by a pin in the needle slide at each stitch, and 
consequently takes up the slack of the thread and tightens the 
stitch. The object of the adjustable arm is to regulate 
the amount of thread drawn off the bobbin at each stitch in accord- 
ance with the thickness of the material operated upon, it being 
simply requisite to raise or lower this arm slightly when the varia- 
tion produced in the angle or direction of the thread causes more or 
less thread to be drawn off the bobbin at each rise of the auxiliary 
lever. This machine, which is well adapted for general outfitting 
and boot and shoe work, is extensively employed in all the Govern- 
ment factories. 

The Grover and Baker Sewing Machine Company construct 
a new form of lock-stitch as well as a “knotted” or double 
chain-stitch machine. As the latter description of machine 
has obtained a more extensive sale in this country, I shall 
confine my remarks more particularly to this variety. In 
this machine, when intended for heavy work, a straight needle, 
having an eye near the point, is carried by a vertical slide, to which 
an up-and-down motion is imparted by a bell crank lever, driven 
from a cam beneath the table or cloth plate. In the lighter makes 
the needle is attached direct to the upper limb of a vibrating lever, 
and is slightly curved to correspond to the are described by the end 
of the lever. A vibrating motion is imparted to this lever by a 
crank pin working in a slot in the front end of the lower limb of 
the lever beneath the bed plate. In conjunction with the needle 
there is a second instrument, called a looper, which may be 
either straight or of a curvilinear form, and is situate below the 
cloth plate. The needle and looper are each supplied with a 
thread direct from ordinary reels or bobbins, and consequently 
the loss of time incurred in the shuttle machine in 
winding the thread on to the shuttle spool is obviated. ‘The curvi- 
linear looper is provided with an eye at the heel or commencement 
of the bend, and with a second eye near its point, the part between 
the two eyes being grooved to receive the thread, which is first 
passed through the eye at the heel and then through the one at the 
point. The curvilinear portion of this looper is situate horizon- 
tally close under the cloth plate, and a circular reciprocating motion 
is imparted to it by a segmental rack and pinion, in the heavier 
class of machines, or by means of a driver having an up-and-down 
motion along a spiral formed on the vertical spindle or axis of the 
looper, which is a very beautiful and simple contrivance for the 
pur, . 
The object of the curvilinear shape of the looper is to ensure the 
ag gone of the loop of the under thread in an expanded or open 

rm to the needle, as upon the due passage of the needle through 
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this loop depends the integrity of the stitch. When the needle 
descends it carries a loop of the upper thread through the fabric and 
through the open loop of the under thread ; the looper then makes a 
partial revolution in a backward direction, leaving a loop of the 
under thread round the needle. Before the needle has withdrawn 
from the fabric again the point of the looper returns, and passes 
through the loop of the needle thread, which loop has been opened 
in the meantime to receive it by a partial rise of the needle. The 
needle then withdraws from the fabric, which is fed forward one 
stitch whilst the looper remains stationary, presenting an open loop 
of the under thread in readiness for the next descent of the 
needle. The fabric is propelled by the four-motion feed already 
described. As an objection has been raised against this machine on 
the score of its great comsumption of thread from the lower reel, it 
is but fair to point out that this defect is, to a great extent, counter- 
balanced by the saving obtained from the fact that an entire reel of 
thread may be used up without loose ends or waste of any kind, ex- 
cepting at the commencement and termination of the bobbin. In 
the ordinary shuttle machines the shuttle spool is necessarily small, 
and only contains a comparatively short length of thread, and as it 
is impossible to use up the full quantity in the shuttle, it follows that 
a portion is wasted both at the commencement and termination of 
each shuttlefull. The amount of work produced in a given time by 
these machines is considerably greater than that obtained by the or- 
dinary reciprocating shuttle machines. 

By using a thick under thread, a highly ornamental braiding 
effect is produced on one side of the work, but as this ridge would 
be objectionable in ordinary sewing, it is avoided by employing a 
considerably finer thread than that supplied to the needle. may 
mention another variety of this machine, known as the “ Boudoir ” 
machine. It was introduced into this country by Newton Wilson 
and Co., in 1858, and is specially manufactured for family use only, 
for which it is admirably adapted. The looper is straight, its loop 
being opened by a special instrument, and the cloth is propelled by 
atop feed, having a to-and-fro movement only. There are several 





sewing machines, chiefly of British manufacture but of American | 
origin, which, although perhaps not so well known as the varieties | 


before us, are, nevertheless, deserving of some notice; 
amongst these, I may mention the ‘ british Sewing Ma- 
chine” (a variety of the Wheeler and Wilson } 
the reciprocating shuttle machines of Guinness, Mackenzie, 
and Simpson; the “knot stitch” machine of Salisbury (producing a 
lock stitch with twisted loop); and the double chain, or “ knotted 
stitch” machine of Whight and Mann, the leading peculiarity of 
which is the feeding or propelling of the cloth by a lateral move- 
ment of the needle. The French shuttle machines of Callebaut 
(mostly modifications of, and improvements on Singer's), attracted 
considerable attention at the International Exhibition last year. To 
give a description of these machines would occupy too much of your 
time. All sewing machines are furnished with special appliances 
for hemming, binding, braiding, tucking, &c.; indeed, there are 
only two operations they cannot perform satisfactorily, viz., sewing 
on buttons and stitching button-holes. A thoroughly practical 
button-hole machine is much wanted, and would be a fortune to the 
lucky proprietor. 

For a period of five or six years after Howe obtained his original 
patent considerable difficulty was experienced in introducing the 
sewing-machine; and it was not until 1851-2 that the sewing 
machine business can be said to have fairly commenced. In this 
country and on the Continent it is, comparatively speaking, even 
now in its infancy, and no accurate statistical data can be obtained. 
By bringing to your notice, however, the vast extent of the sewing 
machine business in the United States, the value of the work 
done, and the saving of labour effected there, you will be in a posi- 
tion to form some estimate of What the sewing machine is capable 
of achieving in our own country. In America the number of 
machines at present in use is estimated at about 300,000, whilst in 
Great britain and Ireland, with a considerably larger population, 
there are probably not more than from 50,000 to 60,000 at work. 
In America, the manufacture of sewing machines is carried on 
chiefly by Joint Stock Companies, provided with ample capital 
and large establishments, where tlie various parts of the machines 
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| are constructed by self-acting tools, thus effecting not only consi- 
derable economy in labour, but ensuring an accuracy of workman- 
ship and beauty of finish which has never been equalled by our 

| own manufacturers. The amount of capital invested in this busi- 
ness is computed at half a million sterling. 

Some of these manufacturing companies employ as many as‘500 
men, and produce from 300 to 800 machines per week. With us the 
trade is entirely in the hands of private makers, and contractors, or 
jobbers, most of whom are ina very small way of business, and 
£5,000 would be a liberal estimate of the capital invested in plant. 

| There are not more than 12 manufacturing establishments here of 
any note, and about 100 small workshops, employing two or three 

| mechanics each, the aggregate number of hands engaged in this 
business being estimated at 500. During the last two years about 

| 20,000 machines have been manufactured in this country, which is 
little more than one-half the number manufactured by the Wheeler 
and Wilson Sewing Machine Company alone, in 1860. 

| The returns of the aggregate annual sales of sewing machines in 

| America, from 1853 to 1859 inclusive, exhibit the rapid growth of this 
business during the period in question. 





Machines sold in 1853 .. .. 2. ec «+ 2,500 
” ” 1854 oo ee 4,469 
” ” 1855 4. oe * ow 
” 9» 1856 . m o 
’ ” 1857 1. oe ce ce 
” ” ISOS os te + 28 ee 
” » 1859 4. ne oe 





| _ The superintendent of the census, in his preliminary report to the 
| Secretary of the Interior and Congress on the eighth census, says 
“The sewing machine has also been improved and introduced in 
the last ten years to an extent which has made it altogether a re- 
volutionary instrument. It has opened avenues to profitable and 
| heathful industry for thousands of industrious females, to whom the 
labours of the needle had become wholly unremunerative and inju- 
rious in their effects. Like all automatic powers, it has enhanced 
the comforts of every class, by cheapening the process of manufac- 
ture of numerous articles of prime necessity, without permanently 
| subtracting from the average means of support of any portion of the 
}community. It has added a positive increment to the permanent 
| wealth of the country, by creating larger and more varied applica- 
| tions of capital and skill in the several branches to which it is 
| auxiliary. 
| “The manufacture of the machines has itself become one of con- 
siderable magnitude, and has received a remarkable impulse since 
800. The returns show an aggregate of 116,330 made in nine 
states in 1860, the value of which was 5,605,345 dols. A single 
establishment in Connecticut manufactured machines to.the value of 
over 2,700,000 dols., or nearly one half of the whole production of 
that year. During the year 1861 sewing machines to the value of 
over 61,000 dols. were exported to foreign eountries, It is already 
employed in a great variety of operations+and upon different 
materials, and is rapidly becoming an indispensable and general 
appendage to the household. 

“ Among the branches of industry which have been signally pro- 
moted by the introduction of the sewing machine is the manufacture 
| of men’s and women’s clothing for sale, which has heretofore ranked 
| with the cotton manufactures in the number of hands—two-thirds 
| of them females—and the cost of labour employed. The increase of 
| this manufacture has been general throughout the Union, and in the 
four cities of New York, Vhiladelphia, Cincinnati, and Boston 
amounted in value to nearly forty and one quarter millions of dollars, 
or over 83 per cent. of the produce of the whole Union in 1850, The 
manufacture of shirts and collars, of ladies’ cloaks and mantillas—a 
new branch which has received its principal impulse within the last 
ten years—and of ladies’ and gentlemen's furnishing goods gene- 
rally, form very large items in the general aggregate of this branch. 
They severally employ extensive and numerous establishments— 
many of them in our large cities—with heavy capital. In Troy, 
New York, the value of shirt collars alone annually manufactured is 
nearly 800,000 dols., approximating in value to the product of the 
numerous and extensive iron foundries which have been a source of 
wealth to that city.” 
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Capital invested : pa jaAverage mber 
a in yoal and Value of raw of hands e..- oT 
| STATES. personalestatein| , material, ployed. Cost of labour, | machines, Value, 
the business. including fuel, - : | | 
| Male, | Female 
| — _—_—_—_— —— — 
dols. dols } | dols 
| New Ilampshire.. .. 20,350 “7 30,540 6,000 134,500 
| Vermont ss 08 08 ef 25,000 40 14,200 | 4,500 42,000 
| Massachusett ee ° 253,000 0 8 214,500 | 21,400 1,067 300 
Rhode Island ee 08 © 35,000 Ho 21,000 6,000 90,000 
}Connecticnt.. ee. -« ee 420,000 679 143,400 19,268 j 2,784,600 
| New York 2c oc oc of 368,200 412 132,720 | 17,230 1,043,805 
| Pennsylvania os oe oe 212,900 240 | 0 115,440 », 149 
| Ohio co (ee 46,200 | 114 ° 10,776 7,288 | 
Delaware oe 0s 68 80 10,900 Ih am 6,000 00 | 15,000 
Aggregate .. .. oe 1 390,250 17 S31 2.166 2 1,063,236 116,330 1,005,345 
CLOTHING MADE IN THE FOLLOWING STATES DURING THE YEAR ENDING JUNE Ist, 1860, 
| Average number 
Numberot C#pital invested | paw material of hands em- | Annual products, 
STATES ' establish- in real and used, including Hoyed, Annual cost of | 
TATES. personal estate in | , ” I Inbour, 
ments, ihe tusiness fuel . 
‘ Male. Female. Value in 1850 Value in 1860 
dols. dols. | dols dols, dols 
Main oo - ae om 93 352,750 | 940,709 258 2,218 $59,924 917,311 | 1,632,946 
New Hampshire... .. 67 144,180 | 334,589 136 1,046 212,004 616,233 669,044 
Vermont eo 28 oe ee ay 72,100 | 131,899 83 239 OR S3Z lz oO | 250,669 
Massachusetts «2 «+ oe 104 1,803,100 | 4,084,771 1,503 3,180 1,134,400 8,757,156 6440671 
Rhode Island eo e8 65 316,700 | GHOARSI 308 970 | 268,260 422,372 1,138,086 
Connecticut .. 2. os os 57 : | 782,105 406 1,085 | 275,604 1,519,433 1,538,985 
New York .. oc 8 eo 842 14,341,094 14,576 17,732 | 6,205,015 16,007 534 24,969,852 
Pennsylvania ee oe 667 7776 10,152 | 2,011,612 6,988,498 12,192,603 
New Jersey ee «+ ee ee 137 1,592,775 | 2,224 4,22 1,164,854 2,484,594 3,975,436 
Delaware .e os oe 20 69,675 4 167 46,176 83,602 179,840 
Maryland » 0 148 2233 3.779 931,056 2,694,377 3,256,716 
District of Columbia «ee a4 91,668 150 177 297,900 2,798 
Ohio os 8 #8 8 oe 3 6,348 6,848 2,765,232 
Aen etetComena} | 2 299,566 = | 36,155 | 52,515 43,678,008 | 65,002,975 


I will now invite your attention to the saving of labour effected 
by the sewing machine in some of the various departments of manu- 
facture into which it has been introduced in America. It has been 
proved by actual experiment, that one machine will perform the 
work of at least five seamstresses (in some trades it will do consider- 
ably more); allowing one hand to operate the machine, a saving is 
effected of the wages of the other four. In America the pay of a 
needlewoman averages 50 cents a day, consequently we have a clear 
saving of two dollars a day per machine in wages only. 

In the manufacture of ready made clothing, the estimated saving 
in the city of New York alone is 7,500,000 dollars per annum. In 
the manufacture of shirt fronts, which is a distinct branch, and 
carried on to a considerable extent, one machine will produce nearly 
100 shirt fronts per diem, while a seamstress cannot stitch more than 
six in the same time. In this branch the saving in New York is 
estimated at 843,750 dollars per annum. 

The manufacture of shirts is another very extensive business, 
distinct in itself. A single establishment, in New Haven, employs 
400 machines, producing 800 dozen shirts per week. The saving 
in labour, to this house, has been estimated at 240,000 dollars per 
annum. 

In Massachusetts the sewing machine is largely employed in the 
boot and shoe trade, and its savings are estimated at 7,500,000 dollars 
per annum 








Of the 300,000 machines in use in America, about 75,000 are em- 
ployed in private families for domestic sewing; and if we allow 
thirty days’ work in the year to each of these family machines, we 
have for result a sum of upwards of £900,000, as representing the 
wages saved in thi work alone, supposing it to have been 
done by paid hand labour, 

The aggregate annual saving to the United States effected by 
the sewing-machines, with the present number in use, is upwards 
of £29,000,000; or, in other words, if the whole of the machine 
sewing now produced in America were to be performed by hand, 
it would require a sum of upwards of £29,000,000 to pay for the 
extra labour which would have to be employed. 

Although the sewing machine was in practical operation in this 
country before it had been thoroughly recognised in America, it 
has received no radical improvement at our hands, all the most 
important improvements being due to American inventors. Its 
general introduction here was greatly impeded by the refusal of 
one of our first patentees to grant licences to make or sell 
American machines, which by many are preferred to those of 
English manufacture. Had a more liberal policy been pursued, 
and licences granted to all comers at a reasonable rate (which 
course has been adopted from the first by Howe in America) 
the sale of machines would have been quadrupled, endless 
law proceedings avoided, and the profits to the patentee 
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greatly enhanced. In 1860 the patent in question expired, and the 
public have since then enjoyed the privilege of selecting those 
machines best adapted to their special requirements, the majority of 
which are of American manufacture. From these few facts it will 
be seen that the real trade in sewing machines has only existed here 
since 1860, which fully accounts for the backward state in which 
we find it. The sewing machine is now beginning to make its way 
in various departments of manufacture in this country, while a 
steady increase in the demand for family machines is also showing 
itself. 

Among the leading branches of industry which are giving 
employment to these machines I may mention the manufacture of 
shirts, collars, stays, mantles, dresses, underclothing of all kinds, 
coats, trousers, caps, trimmings, and boots and shoes. In this last- 
mentioned trade upwards of 3,000 machines are now employed. Of 
these about 800 are working in Staffordshire, the town of Stafford 
alone employing from 450 to 500 machines. About 800 are in use in 
Northampton. In Leicester a trade entirely new to the town has 
been created through the instrumentality of the sewing machine, 
about 300 machines being now omer there in the manufacture 
of boots and shoes. Bristol employs about 250 machines, dis- 
tributed among five establishments. The towns of Norwich and 
Ipswich employ about 800 machines, and a new trade in “ ready- 
made uppers ” has been created. 

Although the introduction of the sewing machine into the boot 
and shoe trade met with the strenuous opposition of the Trade 
Union, resulting in a general strike amongst the workpeople, it has 
since been admitted that its employment in this department of 
manufacture has given a very marked impulse to the trade generally, 
and has, in fact, been the salvation to this country of the lighter 
class of work, enabling us to compete in a most successful manner 
with the French manufacturers, who had almost gained the entire 
monopoly of this branch of the trade. It islargely employed by army 
contractors, both at home and abroad, the clothing of many regi- 
ments being entirely made by the sewing machine; indeed, without 
its assistance, the immense armies which have been lately raised in 
the Northern and Southern States of America could never have 
been equipped and sent into the field in the surprisingly short time 
they were. But the sewing machine has fulfilled a nobler mission 
in ameliorating the condition of the seamstress by shortening her 
hours of labour and increasing considerably her earnings. It has 
called forth new industries in the manufacture of sewiug machine 
needles and of silk twist, both of which are now carried on, to a 
very considerable extent, as special branches of manufacture, whilst 
the trades of japanning and plating have been greatly benefited by 
its agency. 

The following noteworthy example of what may be effected by 
the sewing machine in assisting indigent females, is extracted from a 

per read last December by Mr. Seton, advocate, before the Society 
or the Employment of Women, Edinburgh. The author, after 
describing the nature of a certain charitable society, called the 
‘* Register of Benevolence,” which receives miscellaneous contri- 
butions of clothing, furniture, books, &c.,to be supplied to those 
deserving objects of charity who are diligently, but not always 
successfully, striving to help themselves, says:— “One instance 
may be given of the way in which other things are made available. 
Lastsummer a lady who possessed, but did not use, a sewing machine, 
offered it to us if it would be of any service toany one. It was 
accepted, as most things are, without incon what might become 
of it. Not long after it was applied for, and sent to some ladies in the 
north, in order that they might ascertain what use a poor girl would 
make of it before they provided her with one. She had it for six 
months, and worked it with such success as to support both herself 
and her mother by her labours. The machine was returned to us 
a few weeks since, and has uow gone to the borders of England on 
a similar errand.” ‘The system of lending sewing hines, either 
gratuitously or at a nominal rental, is, 1 think, well worth the con- 
sideration of some of our Benevolent Societies, and might possibly 
be carried out with advantage amongst our suffering sisters in Lan- 
cashire, thus making an American invention the means of alleviating 
the distress occasioned by the derangement of American commerce, 

In conclusion, I beg to express my acknowledgments to those 
gentlemen who have supplied the sewing machines this evening, 
and to thank them cordially for much valuable information afforded 
me during the preparation of this paper. 








Tue Po.ytecunic Guost.—-A correspondent of the 7%«s says 
Professor Pepper's and Mr. Dirck’s patent (!) ghost is nothing more 
than the reflected image of « brightly-illuminated object, living or 
dead, from the surface of a flat piece of glass. The lights are 
lowered, and the spectators are in comparative darkness. The cur- 
tain is drawn and discloses a dimly illuminated chamber called a 
study, and there you beholda student, a living man, walking to and fro. 
This — is actually behind a large sheet of plate glass, not larger 
indeed than is to be seen in many a shop window. The object 
to be ghostified is concealed in front of the glass, and is brilliantly 
illuminated by the well-known lime light. In accordance with the 
law of optics, the image of the object is reflected from the glass 
to the spectators, so as to seem to them as far behind the glass as it 
is in reality in front of it; and they, owing to the obscurity of the 
chamber, are unable to detect the source of the illusion. The 
arrangement is ingenious, and does credit to the Institution where 
the exhibition takes place. I have heard philosophers of high dis- 
tinction attempt to explain the illusion by the use of the concave 
mirror, and the reflection therefrom of an image upon floating dust 
or vapour in the air. 

Across Siam.—A glance at the map shows what a long detour the 
voyager has to take in sailing from Ceylon, Madras, or Calcutta to 
Hongkong. In 1858 Mr. Riley, Deputy Commiss‘oner in Pegu, 
— the construction of a ship canal across the Isthmus of 

raw, to save going round the Malayan peninsula, but it was con- 
sidered that the time was inopportune for entering on such a project, 
and the outlay would be too great. Some papers, just laid before 
Parliament, give the history of another effort to connect the Bay of 
Bengal with the China Sea. Two years ago Mr. H. Wise obtained 
the sanction of the Government of Siam for the construction of a 
railway across this narrow intervening strip of Siamese territory, 
the Isthmus of Kraw. Captain A. Fraserand Captain J. G. R. Furlong 
shortly afterwards took an opportunity of roughly exploring the 
— route, a neck of land forty-five or fifty miles in -vidth, and 

ound no serious obstacles; but their time and commissariat pre- 
vented their accurately determining some of the points which 
would render the communication practicable with reference to the 
Gulf of Siam, as they bad ascertained with regard to their own side. 
Their report, which is included in these papers, points out the ad- 
vantage which would arise from a reduction of the shipping charges 
which keep up the = of goods that form the staples of trade 
between Europe and India and China, and from opening a new and 
interesting country, and introducing the hard-working Chinese 
into provinces which contain great mineral wealth. But the Go- 
vernment of India felt obliged to report to Sir C. Wood last year 
against entertaining the project at present. They think it right 
to remark, that the indirect advantages of opening out the resources 
of the country, and improving its condition, would weigh more 
strongly if the country were ours, but the bulk of the country 
through which the railway would pass is not ours, though whose it 
is is not so clear ; it is nominally under Siamese authority, but the 
political relations between the Siamese and the local chiefs are very 
undefined. The Indian Government stated that they were fully 
alive to the importance of any practicable'scheme, having for its object 
the extension of trade with China and Siam, but that with the in- 
formation at present before them as to the political condition of Western 
China, and with imperfect information as to the practicability and 
commercial advantages of the proposed scheme, they should ‘not at 

resent be justified in incurring any expenditure upon it. Still they 

ad desired that every available opportunity should be taken to 
—_ a knowledge of the advantages of the scheme proposed, and 
¢ Sone ee which may recommend it to the consideration 





DYSON’S FINISHING AND POLISHING CIRCULAR METAL RODS. 
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Tuts machinery, by G. W. Dyson, of Finsley, Yorkshire, consists 
of a pair of rolls, set slightly at an incline, and each inclined in an 
opposite direction to the other, both rolls being driven in the same 
direction. The rod, bar, or shaft is introduced between guides and 
between the ends of the rolls, and at right angles or nearly so to the 
direction in which the rolls are driven; then upon the rolls being 
made to rotate through toothed gear, the rod, bar, or shaft is drawn 
between the rolls in a direction at right angles or nearly so to the 
circumference thereof, and is thereby rendered cylindrical, smooth, 
and polished. 

1 is a front elevation; Fig..2 is an elevation of the 
“holsings” for the rolls, and Fig. 3 is an elevation of the housings 
for the pinions or toothed driving gear. These pinions are arranged 
to drive both rolls in the same direction, and are such as are gene- 
rally used in driving rolls. 

A, A are the housings for the rolls; B, B are the rolls, the 
barrels of which are inclined horizontally, and each in an opposite 
direction to the other; C, C!, and D, D', are the chocks supporting 
the brasses E, E, in which the necks of the rolls revolve; F, F are 
the tenors of the rolls, which are of the shape shown at Fig. 3; G 
is a strap fixed to the housing. A similar strap, not shown, is fixed 
to the corresponding part of the housing. These straps receive the 
spindles of guide rollers H, H, which keep the rod or other article, 
while being acted on by the rolls, in its proper position be- 
tween them. To keep up the upper roll spiral springs are 
placed between the chocks C and D; K is a pressure screw for 
regulating the pressure between the rolls; L shows the position of 
a rod passing between the rolls. It will be observed that the 
axes of the rolls and of this rod are not in the same vertical plane; 
M, M are coupling boxes shaped on the inside to correspond with 
and receive the tenors on the inner sides of the rolls, and also the 
coupling spindles N, N, which are similarly shaped in section to 
the tenors; O, 0 are other coupling boxes connecting the spindles 
N, N to the tenors of the driving gear; P is a support on 
which the rod or other article is received after passing between 
the rolls and guided out through the pinion housings. The rod, 
bar, or shaft should be first prepared by being made more or less 
round in the ordinary manner by means of grooved rolls, and while 
still hot is introduced between the outer ends of the inclined rolls, 
before described. The rotation of these rolls causes the rod, bar, or 
shaft to pass through the rolls and to issue from the opposite end 
circular, smooth, and polished. 

When applied to the manufacture of pipes and tubes the machi- 
nery remains as before described, but in addition to the guides a 
mandril is employed between the rolls, over which the pipe or tube 
is drawn, 





BREAKING OF AN Enoine Tyre. — By the sudden breaking of a 
leading wheel tyre of one of the Great Northern express engines, 
on Saturday last, an express train, going at forty miles an hour, was 
thrown off the line and dashed to pieces near the Little Bytham 
station. Almost miraculously, no one was killed, although several 
of the passengers were more or less injured. 


Tue Royar Agriccvtturat Soctety.—It is proposed to hold the 
county meeting of the Royal Agricultural Society of 1864 in some 
place in the district composed of the counties of Cumberland, West- 
morland, Durham, and Northumberland, and rivalry seems to exist 
between Newcastle-on-Tyne and ihe city of Durham which shall 
have the honour. The town council of Newcastle has ratified a 
guarantee made by the Mayor of a sum of £2,000 for the society’s 
expenses in case they visit Newcastle in 1864, and the agricultural- 
ists of Durham are making a similar arrangement. The place of 
meeting for 1864 will be determined by the council of the society at 
a meeting to be held on the 6th of May. 





Tue Armstrones.—Admiralty instructions have been received at 
Chatham, directing that particular care is to be used in increasing 
the strength of all breeching bolts, in order to resist the enormous 
strain of the recoil of the Armstrong guns owing to their lightness 
as compared with the shot fired. 

Russian Ratnway.—The concession for a railway from Kieff to 
Odessa has been granted by the Government to a Russian Company. 
The railway will be 647 versts or 429 miles long, with two branches 
of 300 versts or nearly 200 miles each. The capital will amount to 
55,000,000 roubles, or £8,500,000, under a government guarantee of 
5 per cent. interest. 

An Op InveNTION UNDER A New Name.—The differential pulley 
described twenty years ago in Dr. Carpenter’s “ Mechanical Philo- 
sopby,” who attributed its invention to a Mr. Moore, of Bristol, has 
reappeared in its original form under the name of ‘“ Weston’s 
patent.” The 7imes says:—* On Wednesday some trials took place 
at Chatham dockyard in the presence of several of the heads of 
departments at that establishment, to test the lifting powers of a new 
description of pulley, patented by the inventor, Mr. Weston, and 
manufactured by the firm of Messrs. Ransome and Co. The 
advantages claimed for the invention are its extreme sim- 
plicity and portability, and also the great saving of power 
in lifting weights of the heaviest description. The pulley 
tested yesterday was one calculated to raise weights under 
four tous, and that with less than half the power required under the 
ordinary arrangement of blocks, as used in the dockyard. The 
pulley was suspended from one of the cranes, and the “endless” 
chain attached to one of the four-ton iron armour plates just landed. 
The ropes, or rather circular rope, attached to the — were then 
taken in hand by four men, and in half a dozen turns of the wheel, 
and without any undue exertion on the part of the workmen, the 
slab was hoisted to the required height. Another ton weight of 
iron was then added, and the large wheel which sets the pulley in 
motion again made to revolve, when five men in a few turns rai 
the slab and the additional pigs of iron, the whole being held in its 
place without any need of men retaining their hold of the rope. 
he pulley is intended to be placed on board the Royal Oak, where 
it will prove of the greatest use in lifting anchors, chain cables, and 
all the heavy gear of a vessel of that class.” 

Trarric Recewts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 28th of March, on 
10,633 miles, to £524,278, and for the corresponding week of last 
year, on 10,217 miles, to £467,321, showing an increase of 416 miles, 
and of £56,957 in the receipts. The gross receipts on the following 
14 railways amounted in the aggregate, on 7,290 miles, to £407,593 ; 
and for the corresponding week of 1862, on 7,032 miles, to £365,567, 
showing an increase of 258 miles, and of £42,026 in the receipts. 
The increase on the Caledonian amounted to £602; on the Great 
Eastern to £2,420; on the Great Northern to £3,417 ; on the Great 
Southernand Western to £360; on the Great Western to £4,134; onthe 
Lancashire and Yorksire to £2,406; on the London and North-Western 
to £8,399; on the London, Brighton, and South Coast to £2,356 ; 
on the London and South-Western to £5,199; on the Manchester, 
Sheftield, and Lincolnshire to £2,159; on the Midland to £3,946 ; 
on the North British to £1,381 ; on the North-Eastern to £3,318; and 
on the South-Eastern to £1,929; total, £42,026. The goods and 
mineral traffic on those lines amounted to £234,827; and for the 
corresponding week of 1862 to £213,040, showing an increase of 
£21,787. The receipts for passengers, parcels, &c., amounted to 
£172,766, against £102,527, showing an increase of £20,239. The 
traffic receipts on 65 other lines amounted, on 3,343 miles, to 
£116,685, and for the corresponding week of last year, on 3,185 
miles, to £101,754, showing au increase of 158 miles, and of £14,931 
in the receipts. The total receipts of the past week show an 
increase of £25,208 as compared with those A the preceding week 
ending the 21st of March. 






























Apri 10, 1863. 


THE ENGINEER. 


205 








= 


= —_ cual 


Y 
4B 
. RNY 
> 
» 


ANI 


WW 
Z 
x, 


NY 





€-RINGALLT 





Tus invention, by Messrs. Upfill, Morton, and Asbury, of Bir- 
mingham, relates to a novel mode of constructing and combining 
the naves and axle boxes of wheels, and also to a novel mode of 
securing the nave or axle box of the wheel to the axletree. 

In carrying out the invention the nave and axle box are con- 
structed separately, but previously to being adapted to the axletree 
they are secured together by screwing or otherwise. The nave 
which receives the spokes of the wheel is bored out or cast with a 
hole to fit on to the axle box, on which it is secured by a screwed 
cap, or by bolts, or otherwise. By this means the nave with its cap 
and axle box are all connected together and form one piece, 
which is secured on to the axletree by means of tongues, pins, 
studs, or projecting pieces, which are made to take into a groove or 
grooves cut or made round the axletree. These tongues, pins, 
studs, or projecting pieces are made movable, and are inserted in 
dovetailed grooves or sockets made in the metal washer, which is 
by preference cast on to the end of the axle box, but may, if desired, 


be made separate ; and in order to prevent these tongues or their ! 


equivalents from coming out accidentally, they are secured in their 
places by cross pins or screws. 

Fig. 1 is an end view of an axle box constructed according to the 
invention, but with the axle removed therefrom; Fig. 2 is a longi- 
tudinal vertical section of the same, taken in the line 1, 2, of Fig. 1 ; 
Fig. 3 is a longitudinal section, taken in the line 3, 4, of Fig. 1. 

@, a, is an iron nave, in: which the wooden spokes are secured in 
the ordinary or any convenient manner.. On to this nave is screwed 
the axle box 4, b, and cap piece b', 4', the parts being held together 
securely by the screw bolts c, c, which also pass through the butts 
of the spokes, as indicated by the dotted lines in Fig. 1. The axle 
d has a groove d' made in it, to hold a supply of oil, and 
is provided with two collars, between which there is another 
groove d?, d*, into which fit the inner ends of movable tongues e, e. 
These tongues are bevelled at their edges and fit into dovetailed 
grooves made in the inner face of the axle box, and they are secured 
in their places by the ring or collar 7; the screws e', e', and the linch 
springs which pass through them. In order to prevent the escape 
of oil from the annular grooves d' and d?,a leather or other soit 
washer g is .?. between the ring jf and the face of 
the axle box 8. It will be seen that the axle d is held in its 
place in the axle box by the tongues e, the inner end of which 
project into the annular groove d?,in the axle. And the nave of 
the wheel is secured to the axle box by the screw bolts c, c, as 
well as by the two parts being screwed together, as shown in the 
sectional view. All the several parts are therefore so perfectly 
combined that no part can come away by accident, and therefore 
all risk of the wheel coming off is effectually obviated. Fig. 4 is 
a sectional view of a modification of Figs. 1, 2, and 3, the form 
of the axle box not being materially different, but showing another 
mode of holding in or securing the tongue pieces, e, e. Fig. 5 
is an end view of the axle box, with the end plate or cover 
J, and also the axletree removed. The end plate or cover £ 
is provided on its inner face with a circular projecting rib 7', 
which when the end plate / is secured in its place corresponds 
with and fits into an annular semicircular grove s*, made in the 
end face of the axle box and also in the tongue pieces e, as shown 
in Fig. 4. A washer g, to prevent the escape of oil, is provided as 
in the other case. Fig. 6 is a sectional view, and Fig. 7 an end 
view of another modification showing another mode of securing 
the tongue pieces e in their place. This is effected by means of a 
projecting piece cast on the back of the tongue and bored out to 
receive a spring pin or linch-pin, which also passes through two 
lugs cast on the end plate of the axle box. The nave may either 
be made of iron, as in the former instances, or it may be constructed 
of wood, as shown. 








PONTIFEX’S STEAM TRAPS. 


Tuisinvention, by E. A. Pontifex, of Shoe-lane, London, is applicable 
to any kind of steam apparatus or machinery from which it may be 
desirable to draw off or remove water produced by the condensation 
of the steam. Instead of trapping the steam by means of a valve 
attached to a float, as is now usually the case, and which float is 
liable to stick and get out of order, the steam and water 
are allowed to enter a_ reciprocating rocking or movable 
vessel or chamber, which is properly balanced, and is provided 
with valves or openings which are opened and closed as 
the vessel rises and falls. When the balanced vessel has 
received a given weight of water from the condensation of the 
steam, it will be carried down by its weight, and in so doing will 
uncover or open a valve at the bottom of the vessel and allow the 
water to run out. The vessel thereby lightened will then be raised 
up again by the counterbalance weights to its original position, and 
will close the exit openings or valves until more water or condensed 
steam accumulates in the vessel, when the latter will descend again 
and allow the water to run out. 

A variety of mechanical arrangements may be devised for effect- 
ing the object of the invention, but they will all be constructed 
on the principle of causing the weight of the water or condensed 
steam in the suspended or balanced vessel to overcome the counter- 

weight, and by carrying down the vessel to open or un- 

cover @ valve or valves or exit passages. For instance, the vessel 

— be suspended vertically by chains or cords passed over pulleys 

io —— anced bysuitable weights attached to the other end of 
ains. 








UPFILL, MORTON, AND ASBURY’S WHEELS AND AXLETREES. 
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The illustration represents two views of the arrangement. Fig. 1 
is a vertical section of one form of the improved condensing boxes. 
With this arrangement no external case is necessary for the proper 
working of the apparatus, but as there would necessarily be some 
slight escape of steam an external case or covering may be used with 
advantage, as shown in Fig 2. 

A is the balanced vessel, which is bored out truly so as to form a 
moderately steam-tight joint, and to enable the vessel or box A to 
slide with facility up and down on the inlet pipe B, which is screwed 
or otherwise rigidly secured to the plate C. This pipe B is stopped 
at D, and has outlet passages E, E opposite each other so as to 
neutralise the friction, and to admit the water and steam into the 
balanced vessel A, which is free to slide on the pipe B. F, F are 
outlet ports or passages made opposite to each other near the lower 
end of the pipe B. In Fig. 2, G is awaste pipe for emptying the 
casing which incloses the balanced vessel A. I are balance 


weights hooked on to the ends of the chains J, which pass over the 


Fig 2 








pulleys J, J and support the vessel A. The water and steam enter 
the apparatus down the pipe B and pass through the ports E, E into 
the balanced vessel A. As the water accumulates therein its weight 
counterbalances the weights H, and ultimately overcomes them and 
causes the vessel to slide down the pipe B, and allows the contents 
of the balanced vessel A to have access to the outlet passages F, 
through which the water escapes from the vessel A and runs off 
by the waste pipe G. 

Another form of apparatus and mode of arranging the condensed 
steam box A is to balance this latter horizontally on a fixed hollow 
axis, through one end of which the water and steam are allowed to 
enter. When the equilibrium on the weight of the parts is de- 
stroyed, the condensed steam box will oscillate on the hollow axis, 
and the water or condensed steam will pass out through an opening 
which the oscillation of the vessel will have uncovered on the other 
end of the axis. 





Tue Great Eastern.—It was expected from the progress made 
with the repairs necessary to the great ship that she would have 
been floated off at the last spring tides, the latest of which was on 
Monday, and in the firm belief of this the vessel was advertised to 
sail for New York on the 18th instant. A very unexpected circum- 
stance has, for the present, frustrated this intention. The strong 
westerly gale which prevailed on Sunday at the time of high water 
caused the Great Eastern to float, and she moved about four feet 
from the position she had previously occupied on the temporary grid- 
iron. This carried her away from the excavation which had been 
made to enable the workmen to effect the necessary repairs on the 
lower portion of her hull, and although only a few rivets require to be 
put in, these cannot be fixed until a new excavation is made under 
that portion of the ship's buttom to enable the mechanics to get at 
them. The proceedings necessary to effect this are being rapidly 
and spiritedly carried out. The ship did not sustain the slightest 
injury by having been thus prematurely floated and shifted from 
her position. ‘The only inconvenience occasioned by it is the 
additional cost of the new excavations and the delay in effecting the 
repairs—the completion of a single line of new plating on the outer 
skin of the ship. ‘The level of the beaching place is upwards of 
18in. below the level of the ‘Old Dock sill ;” consequently there is 
plenty of water to float the ship at any spring tide. It is therefore 
confidently expected that she will be floated off on the 17th or 18th 
inst. The company will not now fix the day for the departure of 
the “ great ship” uutil the completion of the repairs is placed beyond 
doubt. 





HUSBAND'S VALVES FOR PUMPING ENGINES. 


Tuts invention, by William Husband, of Hayle, consists in cer- 
tain improvements in valves and seats for the controlling the 
admission of water into pumps or other vessels, or the admission of 
steam into cylinders of steam engines or other vessels; said valves 
and seats can be applied to and fitted into the ordinary nozzles or 
valve boxes of pumps or steam engines to replace those of ordinary 
construction. 

The object of the construction of this valve and seat is to obtain 
greater water or steam way than has hitherto been attained with 
the same lift of the valve off the seat, consequently to diminish the 
shock both in closing and opening the valve, and at the same time 
give greater freedom for the passage of liquid or fluid. It is also of 
almost equal importance that the weight of this valve may, in con- 
sequence of the reduced lift, be considerably diminished witha propor- 
tionate diminution of the motive power employed, and thereby, in 
steam engines, economising fuel. On the seat of the valve box or 
nozzle is to be bolted an annular iron bed-plate, having eight or 
other number of arms or supports extending obliquely upwards and 
inwards therefrom, for the purpose of sustaining an uppermost and 
an intermediate similar annular bed-plate of the same diameter, or 
decreasing in diameter, according as the vertical section of the sup- 

rting arms to this point is parallel or decreasing in diameter. The 

ottom and top bed-plates are each furnished with a ring of 
composition metal, wood, india-rubber, or other material, let into a 
channel cut around their surfaces, the surfaces of the rings being 
slightly raised above that of the plates. The central or intermediate 
annular plate has two of these gun metal or other rings let into its 
surface; namely, one at the upper and the other at the lower part 





thereof. There will thus be four rings of metal or other material in the 
seat, each of which serves for the bearing surface of corresponding 
rings of iron, which are formed by the lower surfaces of two dome- 
shaped caps or covers connected together by eight or other number of 
arms. The uppermost bed plate supports vertical gun metal bear- 
ings for the inner circumference of the upper dome, and to the lower 
part of the arms of the bed-plate similar bearings are bolted, in order 
that the connecting domes may be kept in a level or horizontal posi- 
tion during their rise and fall. The movable portion of the valve is 
prevented from rising beyond a necessary height by means of a 
projecting flange at the top of the upper bearing surface, and a ring 
of vulcanised india-rubber or other material under the flange will 
obviate any shock or jar to the valve caused by the alternate ascent 
of the domes. 

Fig. 1 is a vertical section through the centre of the valve 
and seat, and Fig. 2 is a plan view showing half the seat. 

A, A represent the arms which unite the various valves B, B, 
which close on the seats C,C. The pressure of the water raising 
the valves from their seats and allowing it to flow towards the pump 
or the main as they may be used for suction or discharge. It will 
be observed that the arms A are cast or formed to unite the valves, 
inclined from a vertical plane, in such manner that the valve, when 
rising by the action of the water, will rotate, thereby ensuring an 
equal or level wearing of the beats and guides. It is preferred to 
give the upper part of the valve A the greatest proportional lifting 
area in order to keep the centre of gravity of the valve low down 
and to prevent any tendency to cant to one side, This arrangement 
of areas is, however, not always advisable, but in some cases may be 
modified, according as circumstances may require. 








Tue Panis Permanent Exurnition.-—Le Siecle gives the following 
account of the progress of the palace which is being built in Paris 
for a universal and permanent Exhibition, and of which all the 
cast iron works have been sent from Glasgow :—* The winter has 
been so mild that the building of the Auteuil Palace has been unin- 
terrupted, and is now far advanced. ‘The stone work is fully 30ft. 
high, and a good many columns and girders have already been set 
up. All the heavy iron works are on the spot, and that is the most 
important thing of all. It is a most curious sight to see the work- 
shop where the iron pieces are turned and finished, and thence 
removed on railway trucks, and raised by travelling cranes to the 
places they are to occupy. That shop alone employs 870 men and 
28 engines. The dome will be the principal feature of the building, 
and next in importance will be the front entrance, which forms an 
arcade 70ft. high and 50ft. wide, surmounted by a group of figures 
of 15ft. The building will have another door of equal size, with 
fewer ornaments, besides eight smaller ones. In a former notice we 
stated that other buildings would be annexed to the Palace, each for 
a specific purpose. In a few days they will begin to lay the founda- 
tions of one of these su oplementary buildings, which is intended 
for the exhibition of machinery, and will measure 400ft. in length 
and 120ft. in width. 
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THE MONT CENIS TUNNEL. 
(From the Times Correspondence.) 

Tue Minister for Public Works, General Menabrea, has given the 
Lower House of the Italian Parliament most interesting particulars 
respecting this great undertaking. He thus reported progress :— 

The lowest pass of the Alpine chain on this side is about 2,100 
metres above the sea level, and the tunnel will enable the railway 
trains to cross the mountain at a height of about 1,333°3—ie., 
766°2 metres below the present pass. The tunnel will be 
12,220 metres in length. Its southern opening, at Bardonnéche, 
in the Valley of Susa, is 1,335°38 metres above the sea level ; 
from this point the tunnel rises 05 per 1,000 metres 
up to « distance of 6,100 metres—that is, to about 
the middle of the gallery, when it again slopes down at it 
declivity of 22-2 per 1,000 to its northern opening near Modane in 
Maurienne, which lies at a height of 1,202-82 above the sea. An 
English engineer, Mr. Bartlett, set to work a boring machine, by 
which a tunnel could be pierced with a rapidity eight or ten times 

reater than any hitherto obtained by ordinary means; but Mr. 
3artlett’s contrivance was wrought by steam, and could not be 
applied toa tunnel where air could not be had forcombustion, The 
Italian engineers proposed to substitute compressed air instead of 
steam ; and, notwithstanding long opposition on the part of foreign 
scientific men, their method is now in full operation, and their 
success exceeded the most sanguine expectations. 

The tunnel was begun in 1857, with ordinary means. That year 
and the two following were spent in preliminary operations, such as 
the construction of houses, workshops, &c., for in that inhospitable 
region there was all to be done, The first experiments with the 
boring machines were made in 1861 at Bardonnéche, on the Italian 
side ; but, even on this side, the regular work only proceeded un- 
interruptedly in 1862. The invention of the new machine was yet 
in its infancy ; its occasional failures, and even its ::radual improve- 
ments, could not fail to cause considerable delays. ‘The tunnel at 
Bardonnéche, on the Ist of January, 1863, was 1,274 metres. In 
the years 1857, 8, 9, and 1860, 724 metres had been achieved by 
ordinary means. By the aid of the new machines 170 metres were 
added in 1861 and 350 in 1862. On the Savoy side, at Modane, 
from 1858 to January 1, 1863, only the ordinary means 
were employ: d, and the result wa for the whole of 
that period only 925 metres The tunnel, therefore, caleulating the 
work achieved at both ends upto the beginning of the present year, 
has attained a length of 2,199 metres, 550 of which have been made 
with the new machines. What was done at Bardonncche in 1562, 
in spite of the imperfection of a half-developed method—namely, 











380 metres—must surely be possible in 1863; nay, it is quite certain | 


that the result of the present year will be no less than 400 metres. 
On the side of Modane, again, the new method was applied on the 
25th of January last, and, as there the errors which retarded the 
work at Bardonnéche wiil be avoided, the result of the work on 
both sides for 1863 will be no less than 890 metres. The engineers 
are very confident that the work will proceed with even greater 
speed, but the minister would base his calculation on the most cer- 
tain data, and, by limiting the results of our yearly progress to S00 
metres, he thought the whole undertaking would be achieved in 
12} years. 

On the 7th of May, 1862, a convention was signed with France, 
by virtue of which the latter State undertook to pay the sum 
necessary for the construction of 6,101 metres of the tunnel, half its 
length, at the rate of 3,000f, per metre, or 5,000,000f. per kilometre, 
on condition that this compensation should not, taken altogether, 
exceed 19,000,000f. The French, however, reckoned the work upou 
the understanding that it should be executed by ordinary means, 
and allowed a period of 25 years as necessary for its completion ; 

. but they stipulated that in the event of the tunnel being accomplished 
in less than 25 years, beginning with the Ist of January, 1862, 
the capital of 19,000,000f. would be increased at the rate of 
500,000f. for every entire year that might be deducted from 
the maximum of 25 years. If the works were to last less than 15 
years the premium would be raised to 600,000f. for every entire 
year's reduction ; so that if the work were actually achieved in 12! 

ears, the Italians would gain « premium of more than 16,000,0001, 

oreover, as the French Government does not reimburse the 
Italians immediately, but pays the interest of the sums due, and 
these interests may be reckoned at 6,500,000f., the Minister caleu- 
lates that France will, at the end of the work, be indebted to Ltaly to 
the amount of about 31,700,0008. 

The Victor Emmanuel Railway Company is obliged to pay « sum 
of 20,000,000f., of which 7,000,000f. falls to France; the 15.000,000f. 
which will be paid by the Victor Emmanuel Company is, therefore, 
to be added to the 31,700,000f. contributed by France. The total ex- 
pense will be about 65,000,000f, Deducting the French share and 
that of the Victor Emmanuel Company, there will then be only 
about 20,000,000f. left to the charge of the Italian Government, and 
this will include the railway line from Susa to Bardonnéche, a line 
40 kilometres in length, which will cost no less than 14,000,000f. or 
15,000, 000F. 

It is important to observe that by the treaty of the 24th of March, 
1860, which made Savoy over to France, it had been agreed that the 
Italian Government took upon itself the accomplishment of the 
work of the Mont Cenis tunnel. These words of the treaty were 
differently construed by the two States, inasmuch as Italy only re- 
served the power to have in her hands the whole execution of a 
work which reflected so high an honour upon her engineers, 
Grandis, Grattoni, and Sommeiller, whereas France conceived 
herself entirely exonerated from her own share in the costs. It was 
the technical, not the economical, charge of the work that 
Italy intended to reserve exclusively to herself. The engineer 
Grattoni and the Deputy Pasini were therefore sent to Paris for 
some explanations with the French Government, when, after long 
discussions, and upon the production of documents irrefragably 
proving what was Count Cavour's real mind at the time of the 
conclusion of the treaty of 1860, France handsomely acknowledged 
the reasonableness of the Italian claims, and entered into that new 
convention of May, 1862, to which the Minister referred, and by 
which France engaged not only to bear her own share of the ex- 
pense, but even to allow the Italians a premium, should the skill of 
their engineers succeed in hastening the consummation of that 
undertaking by which the Alps shall cease to be a barrier to the 
intercourse between the two neighbouring countries. 

The Minister added some important facts which will give an idea 
of the magnitude of the work in hand. In 1862, he said, in order 
to pierce 380 metres of the tunnel on the side of Bardonnéche, the 
men were employed 582 times, each time 7 hours and 39 minutes for 
boring, and 6 hours and 2 minutes for loading and exploding the 
mines and clearing away the rubbish. In these 582 operations, 
45,751 holes were bored, from 75 to 80 centimetres in depth ; 72,538 
chisels were set to work; there were 54,875 blasts, 18,622 kilogrammes 
of gunpowder were fired, 76,000 metres of match-line were 
burnt, and 1,334,000 cubic metres of compressed air were 
consumed, equal to 8,004,000 cubic metres of atmospheric air. The 
workmen on the first of January, 1863, were 720 at Modane and 
900 at Bardonnéche ; altogether, 1,620. The grants for the work 

were as follow :—For 1857, 1,000,000f. ; for 1858, 3,500,000f.; for 
1859, 500,0008. ; for 1860, 2,500,000f. ; for 1861, 3,000,000F. ; for 1862, 
2,000, 000f. ; for 1863, 2,000,000f.; altogether, up to this day, 14,500,0008. 
The expense up to the end of February has risen to 13,182,603f. 18e. 
and the Minister has in hand 1,317,396f.82c. He, therefore, thought 
that it would be necessary to apply to the Chamber for an additional 
grant of 500,000f., to enable him to finish 600 to 700 metres of 
tunnel, which were to be completed before the end of the present 
year. 
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Tue Grear Ixvtan Pentnsuta Rawway.—By the last advices the 
Bhore Ghit incline of the Great Indian Peninsula Railway was to be 
ready to be opened for goods traflic on the 20th of March. It will 
not be opened for passengers till after the road has been well tested 
by the rains, 








ITALIAN RAILWAYS. 
(From the Times Correspondence.) 

Tue King of Italy will leave Turin on Thursday, the 9th inst., 
and embark at Genoa, not for Leghorn, but for Spezia. The first 
object of his journey, besides an inspection of the works now in 
progress of the great military and naval arsenal in the Gulf of 
Spezia, will be the opening of the new railway which is to connect 
Liguria with Tuscany, and which is now ready from Pisa to 
Sarzana. The trunk which is about to be opened crosses the little 
duchy of Massa-Carrara and the lower districts of the territory of 
Lucca. It runs along shore by Pietrasanta and Viareggio for a 
distance of about 40 miles, and its construction met with but little ma- 
terial difficulties. From Sarzana to Spezia, again, the line will cross 
the broad torrent of the Magra, over the splendid bridge which 
was only achieved a few years ago, aud will then traverse eight or 
ten miles of almost perfectly level ground to reach the Gulf near 
the very walls of the town of Spezia. Beyond Spezia, towards 
Sestri, the undertaking will have to grapple with gigantic difficul- 
ties, especially at the Bracco, a great mountain spur stretching from 
the Apennines athwart the Riviera, and not to be overcome except 
by a tunnel of no less a magnitude than any of those which are, 
in progress of time, to pierce in many points the Apennine ridge, the 
backbone of Italy. The Riviera line from Nice to Spezia is in the 
hands of a private company, which, two years ago, by the terms of 
the concession, undertook to complete its great task in six years. 
The works of this company, however, proceed at a very slow 
pace, both to the east and the west of Genoa, and the problem 
of the direction to be given to the line as it crosses the city itself of 
Genoa is not yet satisfactorily solved. ‘The short trunk from Genoa 
to Voltri was to be prolonged to Savona within eighteen months, 
reckoning from the date of the grant. It might be opened in two or 
three months as far as Albissola, but the tunnel between the latter 
place and Savona is as yet in a rather backward state. Altogether, 
persons familiar with the maritime region of Liguria, that region 
between Lerici and Turbia, the ruggedness of which was proverbial 
even in the verse of Dante, never dreamt that the company had it 
in its power to fulfil its engagement, and it is now too evident that 
it has not even the will to exert itself to the full extent of its abilities 

The line from Savona to Turin across the Apennines, which was. 
voted by the Parliament last year, also proceeds very slackly, and 
the far more important one, both commercially and strategically, 
from Spezia to Parma across the Apennine pass of La Cisa, has not 
even gone through the preliminary survey. The great object of 
uniting Northern with Central Italy by a line crossing the Appe- 
nines is thus very nearly as far from its attainment as it was in 
1848, inasmuch as the only railroad by which the mountain chain 
has been successfully pierced through is that between ‘Turin and 
Genoa, and from Genoa to Spezia railway communication is, as we 
have seen, too certainJy out of the question for six or seven 
years tocome. To the east of the great tunnel of the Giovi, in the 
above-named line, nething has even been begun till you come to La 
Porretta, the Apennine pass between Bologna and Pistoja. Between 
Bolor and Pistoja, as you are well aware, a railway line was 
undertaken as early as 1852, and at the downfall of the Grand 
Ducal Government, in 1859, the works had proceeded so far 
that I, echoing the sanguine reports of Tuscan engineers, con- 
veyed through the columns of the Times the pleasing as- 
surance that people would be able to travel by rail from 
Bologna to Florence before the end of 1861. We are now not far 
from the middle of 1863, and no one ventures to hold out any well- 
grounded expectation that the journey between those two cities may 
be possible before the close of 1865. Itis from no want of goodwill 
on the part of the engineers at work, from no saving of trouble or 
expense on the part of the company, that the ill-fated line is still in 
su backward, and, we may almost say, in so hopeless a state. That 
railway was undertaken under the joint auspices of the Papal and 
the Grand Ducal Governments ; the line was traced by Austria, who 
urged strategic reasons of her own for the choice of that ground ; 
and, had those three enemies of Italian nationality—the Pope, the 
Grand Duke, and the Emperorj—jlaid their heads together with a 
view to inflict the most grievous and most lasting evil on the popu- 
lation which was about to escape from their sway, they could have 
hit upon no worse plan than by setting the Italians a task which 
partakes of the nature of Penelope’s web, and of the jars of the 
Danaides. The whole Apennine region north and south of La 
Vorretta, and all the valley of the Reno, is crumbling to dust, and 
with it crumbles any work that is built upon it, whether it be tunnel 
or embankment, bridge or viaduct. ‘The engineer finds nowhere an 
inch of solid earth or rock to build upon, and the short trunk be- 
tween Bologna and Vergato, which was with infinite pains opened 
last summer, gave way before the first heavy rains at the fall of the 
year. The company are not losing heart, and they redouble their 
endeavours, nevertheless ; but it is very doubtful indeed whether any 
amount of human ingenuity and perseverance will enable them to 
carry the victory, and more doubtful still whether success, even if 
obtained, will be of any avail for practical, permanent purposes. 

Owing to the cruel failure of that most important enterprise there 
is no present prospect whatever of accomplishing, by railway com- 
munication, the union of the cities of Turin, Genoa, Milan, Venice, 
and Bologna with their Transapennine sisters, Florence, Leghorn, 
Rome, and Naples; no prospect of railway annexation of the two 
great divisions of the peninsula for at least three or four years to 
come. 














IxptAn Canats.—The Indian Government has sanctioned the ex- 
cavation of a canal through the Richia Doab, with its head near 
Aknoor, or at the confluence of the Chenab and the Tavoy. 

Nava Enorneers.—The following appointments have been made 
since our last:—'Thomas Waterland, chief engineer, to the St. 
George; W. J. Ibbett, chief engineer, to the Pembroke ; and Charles 
F’. Sarjeant, chief engineer, to the Asia, for the Urgent. 

Cuutivation OF Frax.—The manufacture of linen cloth has 
become a most important trade of late years, and if the raw material 
could be had would, doubtless, become vastly more so. In 1850 the 
number of linen power looms in the United Kingdom was 3,670; in 
1862 they were 14,792—an increase of upwards of 300 per cent. ‘The 
question of the growth of flax is of special importance at the present 
moment, when we are in so much uncertainty about the growth of 
cotton. The import of flax and tow in 1862 is returned at 1,798,351 
ewt. The growth in Ireland in 1861 was estimated at 114,391,296 lb., 
and the growth in Scotland in 1857 at 549,520 1b., to all which is 
to be added whatever England may produce. Large as the quantity 
may seem, it leaves but a very small amount of floating stock. “ The 
fact is,” says Mr. Baker, the factory inspector, “ we can neither pro- 
cure from abroad, nor induce our farmers to grow, the raw material 
in sufficient quantity.” The same complaint is made in the Federal 
States of America, where the production has fallen off enormously. 
It is to Ireland at present, and eventually to India as well, 
that the flax spinners are looking for a supply of raw material, 
which, if ever the time arrives, is to render the flax trade one of 
comparative importance with cotton. The annual value of the linen 
products in the United Kingdom has been estimated at £11,000,000, 
two-thirds of which are represented by the Irish linen trade. 
But when grain brings a high price the breadth of crop under tlax 
is diminished; and the gradual introduction into Ireland of the 
Scotch and English system of tillage-farming on a large scale 
operates against an increase of flax cultivation in Ireland; for, says 
Mr. Charley, it is essentially the small farmer's crop, sown by him- 
self, and cleaned, pulled, steeped, and even scutched by his wife 
and children. At present the cultivation in Ireland does not appear 
to advance materially; in fact, in 1815 there were sown 148,124 
acres, and in 1862, 150,912 acres. Mr. Baker considers that in the 
economy of this manufacture there is yet much to be learnt, and a 
great deal of profit to be obtained which has never yet been realised, 
and that there is a vast field open to the manufacturers of agricul- 
tural machinery for the construction of machines which shall be at 
once applicable to general farming purposes and to the scutching of 
flax, 








Montreat.—The population of Montreal was, in 1851, 57,000, and 
in 1862, 120,000 ; showing an increase in 11 years of 125} per cent. 
The trade of that port had vastly increased. In 1854 the number of 
ships that arrived there was 258 and the tonnage 70,900, and in 1862 
the number of ships was 571 and the tonnage 265,000. 

‘'ne Royat Gun Facrortes.—Notwithstanding that the estimates 
are settled for the departmental expenses, and the new year has 
fairly set in, nothing has officially transpired from the War Depart- 
ment beyond the rumour that Brigadier-Gen. St. George, R.A.C.B., 
President of the Ordnance Select Committee, will be the new 
Inspector-General of warlike stores, and that he will be succeeded 
in the Select Committee by Col. Lefroy, R.A., and also that Mr. 
Anderson will continue in the royal gun factories as Superinten- 
dent, in succession to Sir William Armstrong, K.C.B., resigned. 

Ovr Imports.—Our total imports for the three years 1860,-1861 
and 1862 were as follow :— 

British 
possessions. 


Foreign 
countries. 
. ee = £167,571,386 
OR acoso -» 164,809,014 217,485,024 
1862 .. we ee 65,307,169 .. 161,285,551 .. 226,592,720 
We last year imported goods to the value of £27,692,364 from the 
United States, the importations for the previous year having been 
£49,389,602. We imported in 1862 to the extent of £21,662,676 
from France, £15,153,971 from Russia, £12,225,392 from Egypt, 
including the transit from India and China, £11,982,225 from 
China, and £34,149,597 from India. 

ProroseD Harsour Derences at SAN Francisco.—The Adjutant- 
General of the United States army, in command of the California 
department, proposes for the defence of the entrance to the Harbour 
of San Francisco (the “ Golden Gate”), the construction of two iron- 
plated towers, one on Point Bonito, and another on Point Lobos 
(on both sides of the entrance to the Bay of San Francisco), and, if 
necessary, another still in the middle of the passage. These plated 
towers are to rest upon a foundation of masonry, to have dome- 
shaped revolving roofs or turrets, and to be pierced for two tiers of 
guns, each tier to mount thirty guns, and the foundation provided 
with casemated guns. Across the throat of the harbour from fort 
to fort could be placed a series of massive chains, attached to wind- 
lasses moving by steam engines in the forts, which would also re- 
volve the turrets (or roofs) containing the batteries; these chains to 
be drawn up by the windlass, when required, to such a deflection as 
to prevent the passage of vessels. ‘Chis would check the momentum 
of the vessel, and it would be at point-blank range under the fire of 
two forts, each capable of delivering a shot every second. As the 
turret (or tower, or roof, as the upper works are indiscriminately 
called), revolves, each gun in its turn is brought to bear upon the 
object direct, and the revolution is made in one minute if desired. 

Tue Loxpon Coan Trape.—For the month of March, just ended, 
the supply of coal to the metropolis by rail, seaborne, and canal has 
been 446,451 tons 4 ewt., against 395,910 tons 15 ewt. for the same 
month of 1862, on an increase of 50,540 tons 9 ewt. The seaborne 
coal entered has been brought in 2,6U1 ships, and reached 288,429 
tons—viz., from Newcastle, 97,695 tons; Sunderland, 80,953 tons ; 
Hartlepool and West Hartlepool, 58,286 tons; Seaham, 18,372 tons; 
Middlesborough, 6,281 tous; Blyth, 2,245 tons; Welsh coal, 
16,787 tons; Yorkshire, 3,728 tons; Scotch, 1,463 tons; small 
coal, 1,653 tons; and cinders, 1,466 tons. Of the railway supply 
the London and North-Western Railway tonnage is entered at 
66,178 tons 12 ewt.; Great Northern, 40,121 tons 7 ewt.; Midland, 
23,536 tons; Great Eastern, 12,115 tons 16 ewt.; Great Western 
9,600 tons; South-Western, 5,479 tons 19 cwt.; Chatham and 
Dover, 203 tons 15 ewt.; Tilbury and Southend, 30 tons. ‘The 
canal supply has decreased to 756 tons 15 cwt. as compared with 
1,650 tons 10 cwt. in March, 1862. For the three months ending 
the 3lst of March the railways have brought 447,861 tons 8 cwt. 
against 359,154 tons 15 cwt. for the first quarter of 1862, or an in- 
crease of 88,706 tons 15 cewt. By sea the tonnage has, in the same 
period, increased from 837,108 tons in 1862 to 887,727 tons in this 
year, or an advance of upwards of 50,000 tons. The canals have, 
fallen off from 5,359 tons 15 ewt. in 1862 to 2,432 tons 15 cwte in 
1863, or a diminution of 927 tons. 

Tue Letra Docks.—While Lord Palmerston was at Leith he 
took considerable interest in the extension of the harbour, and asked 
for information concerning its capacities from Mr. Robertson, the 
joint enginecr-in-chief, who was introduced to his lordship by Mr. 
Thom, and explained the dimensions of the caisson and the 
working of the graving dock. The sluices were opened, 
and water let into the dock, in order to illustrate their work- 
ing. When informed of the dimensions of the graving dock, 
his lordship remarked that it might almost admit the Warrior. 
From the graving dock his lordship proceeded to the site of the 
proposed new wet dock, the plans of which were shown and ex- 
plained to him by Mr. Robertson. It may here be mentioned the 
new wet dock is to be on the East Sands, contiguous to the graving 
dock. ‘The reclamation bank is to enclose about thirty-tive acres 
of the sands, within which space will be constructed a wet dock of 
10§ acres, a lock of 3d0ft. long by 60ft. wide, and a basin 
of 2} acres. The depth of water upon the new lock sill will be 27ft. 
at spring tides, which will enable any steamer trading to the port to 
enter the dock during half-tide, and which will give more than 
100 tides per annum of 23 feet in depth on the sill. Messrs. A. M. 
Rendel aud G. Robertson are the joint engineers-in-chief for the 
works. The contract drawings are now being prepared, and it is 
expected that the works will be commenced this summer. ‘The cost 
of the new dock will be £223,000, which has been advanced by the 
Harbour Loan Commissioners. Mr. Robertson explained these facts 
to Lord Palmerston and to the Hon. Mr. Cowper, who also seemed 
to take a great interest in the works, and also pointed out to them 
the engineering difficulties connected with the construction of the 
dock, occasioned by the depth of the running sand, showing how 
these difficulties had been overcome in the case of the graving dock, 
and that no farther difficulties need beexpected in the larger extension. 
His lordship seemed much gratified with his visit to the docks. 

AcApEeMy OF Scrences.—At the last sitting M. Flourens read a 
paper on the distinction between the state of coma produced by a 
meningite, or inflammation of the membranes of the brain, and the 
sleep caused by chloroform. He remarked that in the former state 
the animal was under the influence of complete prostration, but 
did not sleep; that it kept its eyes shut, but would open them on 
the slightest occasion; that it could see, hear, and feel, and was 
constantly shivering. In its natural state the dog’s pulse was 
between 100 and 120 per minute, and it breathes from 20 to 30 
times per minute. During coma the pulse does not exceed 90, and 
it breathes 24 times. Butthe animal which is under the influence 
of chloroform really sleeps; it snoresand does not open its eyes; 
itcan neither see, hear, nor feel; the pulse is at 60, and it breathes 
16 times per minute. The brain of the animal which has died of 
coma is all covered with red spots, a mark of congestion; the 
brain of the animal that dies of chloroform has no red _ spots, 
the vessels of the dura-mater alone being gorged with blood. 
Hence, in the case of coma, the congestion is intra-cerebral ; in the 
ease of chloroform extra-cerebral. “This should, therefore,” M-. 
Flourens concludes, “ serve as a caution to those who apply chloro- 
form, since from an extra-cerebral congestion to an intra-cerebral 
one there is but a step.” A communication was received from M. 
de Vibraye on the flint implements found in the drift. He stated 
that the country around Amiens, Abbeville, &c., is not the only part 
of France where flint batchets are found; that he has for the last 
five years been exploring various parts along the banks of the Loire, 
and found upwards of a thousand of these specimens pertaining tu 
the age of stone as it is now called, in about a dozen localities; and 
that during last year the department of Loir-et-Cher has begun to 
be explored with similar results. A pzper was received from M. 
Lucien de la Rive, on the conducting power of thallium for elec- 
tricity. As this new metal is slightly soluble in water, viz., in the 
ratio of 1 to 500, its density had to be determined in naphtha, and 
turns out to be 11°853; whence its conductibility for electricity 
varies between 5°21 and 5°28 at a temperature of 12 deg. centigrade 
(53°6 Fah.) 


Total. 
£210,530,873 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SHEERNESS WATERWORKS. 

Sir,—In your advertising columns of 5th December appears an 
invitation for tenders for the erection and completion of some dupli- 
cate engines, boilers, and pumps, partly delivered to the Local 
Board of Health at Sheerness, to be sent in on the 23rd December. 
These were opened on Ist January, and it was determined to adopt 
some suggestions given by all parties tendering, and a fresh specifi- 
cation was drawn, for two high-pressure horizontal engines, of 30- 
horse power each, but capable of working up to 90-horse together, 
two Cornish boilers, and two sets of pumps to deliver 40,000 gallons of 
water per hour. The brickwork to be a separate contract. 

These tenders were opened on the 12th February, and were as 
under :— 

With 2 single lifts. With 2 double lifts. 


Galloway, Manchester £2,955 ow 3,200 
Carrett, Marshall, and Co., 

Leeds a + oo |=6| eis _ 
Rothwell, Bolton... ... .. 3,500 pars _ 
Thomas Horn, London ... 4,280 ows _ 
J. W. Marsden, Leeds ee 2,450 me 2,570 


Ismay, Smyth, and Co., Dover, with one set of pumps in three 
lifts, brass lined, and fitted, £4,600. 

Easton, Amos, and Co., Southwark, for two 20-horse engines, three 
boilers, and two pumps, delivering about 25,000 gallons per hour, 
and engine and boiler house, and cooling ponds, the engines 
being beam condensing, £8,900; for one engine, two boilers, and 
one pump, delivering 13,000 gallons per hour, and engine and boiler 
house, beam condensing engine, £3,250, 

The decision of the commiteee to whom the tenders were referred 
was presented to the board on the 26th March, when that from 
Messrs. Easton and Amos was recommended. The committee were 
“ quite of opinion that their tender will prove the most economical; 
it is in construction the most mechanical and serviceable, and will 
entail the least expense for wear and tear.” . . . “They would 
recommend the acceptance of their tender, although at the limited 
supply of 220 gallons per minute.” (!) 

1 would merely lay before your readers these facts, that in no on 

icular was the tender so recommended in conformity with the 
specification. Instead of two 30-horse horizontal engines, one 
20-horse beam engine! Instead of two pumps raising 40,000 
gallons per hour, one pump lifting only 13,000!! It is reported, 
also, that “ nearly every member of the boxrd expressed himself in 
favour of this tender, and urged its acceptance not only because of 
the enduring properties of the machinery and excellence of 
its construction, but from several other advantageous features of the 
tender,” &c. (Sheerness Guardian). “ Enduring properties of the 
machinery (!) and excellence of its construction (!)” both on paper, 
unless a second-hand lot, or a special tender to dispose of already 
finished work. At any rate it is hardly fair to those who have 
taken trouble to tender for the work as specified. But there are 
“other advantageous features of the tender” which we ought to 
learn more particularly ; can you enlighten us on this point, Mr. 
Editor? Our thanks are due to the chairman for contending that 
“ to acccept that tender wouid be ignoring every feeling of principle.” 
What will be the result ? Il. F. 

30th March, 1863. 





BOILER EXPLOSION. 


Sm,—A most destructive boiler explosion occurred at Arniston 
Colliery, Mid-Lothian, on Tuesday last. ‘The bench contained five 
boilers, each 36ft. in length and 5ft. in diameter, and was used for 
pumping and winding, from a pit 157 fathoms deep. 

The exploded boiler was the second from the engine house ; and, 
at the moment of explosion, was used only in connection with the 
winding engine. All the boilers were connected together with a large 
steam pipe across the furnace ends, which was totally destroyed, as 
well as the other fittings on all the boilers. 

To show the immense force of the liberated steam, the centre 
boiler, lying next to it, was torn from its seat, flattened on one side, 
turned completely round (end for end), then rolled over the other 
boilers, and deposited on the ground alongside the buildings. 

The boiler itself was broken into four pieces, two of which were 
thrown in one direction and two in another. The flight of one 
piece—about 10ft. long—was remarkable, being shot high into the 
air, and clearing in its flight two brick-kiln stalks, a cottage, and 
sma of large trees, and settling down into a field more than 

00 yards from the scene of explosion. Amidst all this wreck and 
confusion, with hardly a tile left on « roof, or pane of glass but what 
was broken, with bricks and dcbris scattered all round, it is remark 
able that there has been no loss of life—especially when it is 
taken into consideration that there were upwards of fifty persons 
employed in the neighbourhood of the pit. LRU 

March 31st, 1863. lac iiedine: 





STREET RAILWAYS. 

Sirn,—I was gratified at reading in Tue Encinerr of last week 
Mr. Fothergill’s letter on “Street Railways,” for 1 believe it to be 
a subject of by far greater importance to London than London 
people seem at present to allow it to be; but its vast importance will 
manifest itself by and by, and, if it is taken up warmly by the 
engineers it will the sooner be taken into favour, and then, when its 
great advantages have been ascertained, the public will be ready to 
exclaim, “ How is it that we have been so long debarred from this 
great enjoyment ?” 

Having had, in 1861, many opportunities for observing the work- 
ing of street railways in twelve of the large cities of the Northern 
States of America, | came away convinced that they present the 
most complete, commodious, and inexpensive means of city loco- 
motion that has yet ever appeared, and also, thit it is a great 
fallacy to suppose they are not suitable for crowded thoroughfares 
and narrow streets. 

In all those cities the almost unvarying reply made to my obser- 
vations and objections—started to elicit information—was, Why, 
how could we do without them? Would you have us return to the 
noisy uncomfortable omnibus ? 

In Philadelphia there was, in 1860, eighteen chartered companies 
for street railways, each occupying a distinct quarter, so that almost 
every street in the city had this accommodation; and, where they 
are too narrow for a double line, it is so arranged that the cars 
oe pass one way on the single line and return by a parallel 

eet. 

The cars never quit the rails, which are used freely by ordinary 
carriages ; so much so, it has become the practice to adapt all wheels 
to the breadth that will admit of their doing so. 

I cannot agree with Mr Fothergill as to his plan for permitting 
the railway cars to go off the rails occasionally, for I believe it 
would be productive of much confusion that cannot occur while 
they are obliged to move onwards on a fixed track, and especially if 
the rule as to distance between the cars be strictly observed. 

The extreme breath of these cars need not exceed 6ft., which is 
less than that of the ordinary omnibus measured from the outer ends 
of its axles ; consequently, 13ft. 6in. would be all the space required 
fora double line of way if placed on the centre of a street, so that 
Upon 4 street of 30ft. wide there would remain fully 8ft. at each side 
for the ordinary traffic, and it could pass and repass freely from 
side to side between the railway cars if it was made the law of the 
road that no car should approach within twenty yards of the car in 
front of it, 

The Space occupied by each car with its horses would be about 
40ft., which, added to the distance reserved as above, would be 100ft. 
This would allow nearly eighteen cars upon a mile of way, and if 

od strects, 


this moved at only three miles an hour on the most crowd 





as on Cheapside, for instance, fifty cars could pass the Mansion 
House each way within the hour, each conveying fifty to sixty 
passengers. 

The great accommodation that would be afforded by this mode of 
transport, more particularly to the gentler sex, must be known to be 
fully appreciated, while with charges at least 25 per cent. less than 
those now paid, the omnibus proprietors—if they ran cars instead, 
—would find their profits wonderfully increased. The savings in 
the wear and tear of horseflesh would alone be no small item. 

Cars 24ft. long in the clear inside will seat with great comfort 
twenty-four persons, while twenty-six will be equally well 
accommodated on the outside, and fully twenty persons more can 
stand upon the platforms and between the sitters without the least 
inconvenience to any one. I have travelled thus frequently in the 
American cars. 

The General Omnibus Company ran last year 602 omnibuses 
oy, daily average of passengers being 200, and the average 

ares 4d. 

If rails were laid, and the company used the same number of cars, 
it might fairly calculate upon carrying quite double the number now 
ee and that with the same number of men, and, perhaps, fewer 

orses. 

The company’s receipts last year were £681,553, with the fare 4d. 
With double the number of passengers, and a fare of 3d., the re- 
ceipts would be £1,022,330—but a rate to be paid for the use of the 
rails must be taken from that sui. 

The company’s omnibuses travelled last year 12,331,715 miles. If 
the way rate was 2d. per mile it would amount to something more 
than £100,000, 

It is not possible to form a close estimate of the number of miles 
of rail that would be required; but, at a guess, I will suppose 200 
miles to be sufficient, and that the cost would be £3,000 per mile, re- 
quiring a capital of £600,000. If 10 per cent. on that sum was required 
formaintenanceof way and 5 percent, interest, there wouldstill remain 
£10,000 from the calculated rates to cover contingencies ; but as the 
use of the rails would not be limited to that company, or that 





number of cars, a much larger revenue from the rail rate would be 
the certain result. 

In placing these few remarks before the public I do not expect ; 
they will have any weight in removing the prejudice so generally 
feltin Londonagainst aught that would interfere with long-established 
institutions; but the difficulty of street locomotion on the present 
system has so nearly arrived at a dead lock, dire necessity must lead 
to some steps being taken. 

Although the underground railway that has been built, and prob- 
ably others that are yet to be made, will be very useful in their way, 
they never can meet all the wants of the public, or can anything 
that will not render the existing thoroughfares more practicable. 

April 2nd, 1863, B. 





TESTING CHAIN CABLES, 

Sm,—Your correspondent, Mr. R. A. Peacock, in your paper of 
the 27th ult., makes some valuable remarks on the testing of chain 
cables ; but there is one point which he omits, an@ which in some 
degree vitiates the result. 

He proposes the application of a vernier, or some such means, to 
measure the extension of the cable under a certain load, but this is 
but little guide to the quality of the finished work by itself. What is 
required is the value of the material and workmanship separately, 
as the extension ay be due to the iron or to the weld, even though 
the latter docs not open visibly. 

The testing of the finished cable up to a strain of 10 tons to the 
square inch will doubtless give a proof of the welding, but the ex- 
tension of iron being mixed up with that of the work makes the 
result valueless. 

The process of testing should commence with the application of 
tension to a rod of the cable iron, eyed at each end, and the 
stretch measured by a scribe at successive tons of load— 
one end of the scribe being placed ina centre punch mark and 
a score made on a chalked surface on the upper part. ‘These ditfer- 
ences being read by a hundredth scale, will afford a basis for the 
calculation for the stretch due to the workmanship of the cable. 

Having had much experience in testing iron, 1 am convinced that 
nothing but a comparison of the tests of material and finished work 
can give a correct estimate of the value of the cable. Hither, singly, 
is comparatively valueless, T. Powe. 

April 6th, 1863. 





LAW INTELLIGENCE. 


NORTHERN CIRCUIT.—LIVERPOOL, Apri 6. 
Civ Courr.—(Before Mr. Justice Keating and a Special Jury.) 


WALTON \V. THE LONDON AND NORTH-WESTETN RAILWAY COMPANY, 


Tue plaintiff in this case sought to recover compensation for 
damage done to his trade as a brewer by the defendants. 

Mr. Temple, ().C., and Mr. Holker appeared for the plaintiff; Mr. 
E. James, Q).C., Mr. Aspinall, Q.C., and Mr. Simon for the defen- 
dants. 

From the evidence of the plaintiff it appeared that up to last year 
he carried on his business at the Victoria Brewery at Bolton, the 
premises having been occupied by his father and himself for more 
than 20 years. Adjoining the brewery was a railway station, which 
formerly belonged to the Bolton and Leigh Company. In the year 
1858 the London and North-Western Railway Company began to use 
the station, and their locomotives took in coal for a depot which 
was nearly opposite to the plaintiff's brewery. The cinders from 
the locomotives were deposited directly opposite the brewery, and 
the smoke, together with dust and ashes which they emitted, pene- 
trated the plaintiff's premises, doing considerable injury to the beer. 
The plaintiff's business, which had formerly been a considerable one, 
declined so much in consequence that it became unremunerative, 
and he was obliged to give it up altogether. Ilis plant sold ata 
loss of £220, and he estimated his loss in the brewery business at 
£2,000. 

For the defendants it was contended that the deterioration of 
the plaintiff's beer was attributable to other causes than those 
assigned by the plaintiff. Witnesses were called to prove that the 
smoke and the ashes could not penetrate into the brewery at all, and 
if they did they could produce no injurious effect upon the beer. A 
Mr. Lascelles, a practical brewer, deposed that his own brewery was 
situate in the midst of smoke, like most other large breweries, and 
that he had never perceived any injurious effect from it. A scientific 
witness, named Dugald Campbell, said that the smoke arising from 
the locomotives could produce no prejudicial effect upon the beer, 
and that if dust and ashes got into the coolers, they would be got rid 
of either during the process of fermentation or cleansing, and would 
not mingle with the beer. 

Mr. James having summed up his case, and Mr. Temple having 
replied, one of the jury informed his lordship that they had already 
made up their minds, and might save his lordship the trouble of 
summing up. 

His lordship briefly directed their attention to the points of the 
case, and they at once found a verdict for the defendants. 


Too.s ar Wooiwicn.—A contract has been entered into between 
the Admiralty and Messrs. Smith, Beacock, and ‘Tannett, the 
machine tool-makers of Leeds, for the supply of their special machi- 
nery to Woolwich Dockyard, for the purpose of planing, shaping, 
drilling, and sloiting the armour-plates still to be attached to the 
iron-cased ship Caledonia, and also those of the corvette Favorite, 
ordered to be completed forthwith. The machinery, although on a 
much larger scale, will be similar in most respects to that employed 
with success in Keyham Dockyard and the manufacturing Sestet- 
ments of Woolwich Arsenal. 





THALLIUM. 


Wits reference to the new metal, thallium, a correspondent of the 
Times writes as follows :— 


In the present century, 27 additional metals have been discovered 
and a few others have been announced on evidence which is still 
regarded as inconclusive. In this branch of research our own 
countrymen have laboured successfully. Thus, palladiym and 
rhodium were discovered by Wollaston in 1803; iridium and 
osmium by Tennant, also in 1803; potassium, sodium, barium, 
strontium, and calcium by Davy in 1807; and, lastly, thallium, the 
subject of this article, by Crookes in 1861. 

There are few educated persons who have not heard of the 
remarkable application of optical science to chemistry, for which the 
world is indebted to the joint labours of a chemist and a physicist, 
each of the highest eminence, namely, Bunsen and Kirchhoff. 
Every one knows that when a ray of solar light falls upon a prism 
of transparent glass a spectrum is produced, which consists of a 
series of colours, termed prismatic, arranged in the following order 
of refrangibility—red, orange, yellow, green, blue, indigo, violet. 
Now, if the light evolved by the combustion of certain metals, in- 
stead of solar light, be allowed to fall upon a similar prism, strikingly 
different spectra will be formed, each metal yielding one peculiar to 
itself. The peculiarity consists in the suppression of certain parts 
of the ordinary spectrum in a greater or less degree, and the conse- 
quent development of luminous bands of different colours. Only 
an infinitesimal amount of a metal suffices to give a characteristic 
spectrum. Indeed, this means of detection by what is termed spec- 
trum analysis very far exceeds in refinement the most delicate 
chemical tests. By applying it to the light of the sun, it has been 
demonstrated that the solar atmosphere contains metals in the state 
of vapour, such as iron, nickel, chromium, potassium, sodium, cal- 
cium, magnesium, &c, The spectra of the stars.have been found to 
ditler greatly from that of the sun; but this line of inquiry is as yet 
very imperfectly explored. 

In 1861 Mr. Crookes, of London, was occupied in examining a 
seleniferous deposit from a sulphuric acid chamber at Tilkerode, in 
the Harz mountains; and, availing himself of the new method of 
spectrum analysis, he found that this matter contained something 
which gave a totally distinct spectrum from any then known, and 
he consequently inferred the presence of a new element. He had 
only a very small quantity of material to operate on, and yet, by the 
exercise of skill and perseverance, he succeeded in extracting from 
it a metal hitherto unknown, which he exhibited at the Inter- 
national Exhibition last year, labelled as follows :—“ Thallium, a 
new metallic element, discovered by means of spectrum analysis.”’ 
Of the metal itself there was about five or six grains in the state of 
powder, but various compounds of it were also exhibited, At first 
Mr. Crookes was doubtful whether it belonged to the metals proper ; 
but in September, 1861, he had become convinced of its metallic 
nature, and showed it to several persons as a new metal, The first 
publication of this fact was at the opening of the Exhibition, May 1. 
Of that there is no doubt. It is proper to state that two other new 
metals, rubidium and cmsium, had been previously detected by 
Bunsen and Kirchhoff by the same method of examination, 

On the 16th of May, 1862, M. Lamy exhibited to a society at 

Lisle, in Belgium, a specimen of thallium in the form of a small fused 
ingot, weighing about 70 or 80 grains. M, Lamy, who is son-in- 
law of the well-known chemist and chemical manufacturer, 
Kuhlmann, had at his disposal ample means of investigation and a 
copious supply of raw material from the sulphuric acid chambers of 
his father-in-law, and he availed himself of these opportunities in a 
manner very creditable to himself. He adopted Mr. Crookes’ 
original name of thallium, and thus acknowledged the claim of that 
gentleman as the discoverer, 
« Thallium receives its name from the Greek word @aades, a 
green leaf, as it produces a remarkable green band on the spectrum, 
suggestive of the colour of young vegetation. It has a bright 
metallic lustre, which it speedily loses in the atmosphere from oxida- 
tion. In colour it closely resembles cadmium, and it produces a 
fleeting mark on paper similar in appearance to that of black lead. 
It is much softer than lead, and is, indeed, the softest heavy metallic 
body yet discovered. It may be easily cut with a knife, and even 
indented with the finger-nail. It melts at a somewhat lower 
temperature than lead. It is volatile at a bright red heat, 
and burns with an_ intensely brilliant green light. Its 
specific gravity is 11, or a little higher than that of 
lead. Its atomic weight is about 2053, nearly double that of 
lead. It is one of the most dia-magnetic bodies known, In electric 
conductivity it is a little inferior to lead. It readily oxidises by 
exposure to the air, but not in water deprived of air. It forms two, 
and perhaps three basic oxides and an acid oxide. The protoxide 
is yellowish, easily fusible, volatile, soluble in water, and strongly 
alkaline to test-paper. Many of its salts are beautifully crystallised, 
especially the sesquichloride, sulphate, nitrate, and chlorate. Mr. 
Crookes maintains that thallium belongs to the lead and silver group 
of metals, whereas Lamy regards it as one of the alkaline metals. 
This metal appears to be very widely distributed over the world, 
though in relatively small proportions. It chiefly occurs in the 
common mineral, iron pyrites, and in no ore has Mr. Crookes suc- 
ceeded in finding more than ten ounces to the ton. It is also met with 
in native sulphur, and in certain sulphuretted ores of mercury, zinc, 
cadmium, and bismuth. Many specimens of commercial copper con- 
tain it in very sensible quantities, and this is a point well deserving 
the attention of our great copper smelters, as thallium renders the 
copper brittle and otherwise deteriorates its quality, 

The discovery of thallium is highly meritorious, though some of 
our chemists, who have never made a similar discovery themselves, 
pretend the contrary. Itis a bad sign when men who boast of their 
love of truth and singleness of purpose in the pursuit of science 
refuse, or even hesitate, to acknowledge merit in their fellow- 
labourers. Unfortunately, the scientific world, of late, has appeared 
to be anything rather than a happy and united family. Some com- 
batants have especially attracted the notice of the public by the fury 
with which they have assailed each other. Perhaps this may be 
merely a particular Darwinian era in the development of the 
scientific race. Hereafter the brethren will dwell together in unity 
and peace. 





Susmanwe Cante 1s Loven Foytr.—Mr. B. D. Watlock, chief 
engineer of the Magnetic Telegraph Company, last week submerged 
a telegraph cable in Lough Foyle, by means of which from two to 
four hours will be saved in the transmission of despatches by the 
Canadian steamers, 


Breaking or A Raiway Wacon Tyne. — Thirty-two head 
of cattle have been killed, and a number maimed, by an 
accident which has just occurred on the Chester and Holy- 
head line, near Abergele. The train, which consisted of thirty- 
five wagons, all full of cattle, broke down through the tyre 
of one of the wagon wheels breaking. The concussion which 
followed sent the greater part of the train across the line, 
the wagons being piled in a heap of wreck to a height of 
40ft. ‘The mangled carcases and dying moans of the poor animals 
were piteous in the extreme. 

Warer Svurrry or Parts.—Among the numerous advantages 
bestowed on the inhabitants of Paris within the last few years is to 
be reckoned a good supply of pure water. Paris now receives, from 
various sources, a volume of water equal to 153,000 cubic métres 
daily, of which the canal of the Ourcq supplies 105,000 cubic métres. 
This water is distributed by means of 20,948 métres of pipes for the 
supply of houses, and of 754,852 métres of pipes for the supply of 
the public, of which the diameter of the largest is not less than one 
métre ten centimétres. ‘T'wo new steam pumps are being constructed 
on the Quai d’Austerlitz, of 100-horse power each,which will increase 
the present supply of water by from 12,000 to 15,000 cubic métres 
the day. Taking the present daily supply of 153,000 cubic métres, 
this is equal to 33,660,000 gallons, equal to about 20 gallons per head 
of the present population of Paris within the fortifications. 
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Tus invention, by H.{P. Hughes, of Holyhead, relates to 
machinery or apparatus for sawing slates, slabs, and other hard 
substances, and consists, firstly, in having the saw shaft A placed on 
a movable pedestal 1 that can be slidden upwards and downwards 
80 as to take large saws and cut the material with the upper part of 
the saw, thus rendering it more effective ; likewise in having the saw 
and saw shaft reversible, so as to saw towards both ends of the table. 
This may be done by having the teeth of the saw made to cut both 
ways, and by having an ordinary saw refixed, so as to cut in the re- 
quired direction ; in this way the table can be loadedat one end while the 
saw is cutting at the other; whilst for sawing in the opposite 
direction, the saw can be speedily refixed for the new load. ‘This is 
done by means of the pin C screwed into the end of the saw shaft 
carrying the outer saw collar, which may be screwed and unscrewed 
by means of the hand wheel D at the other end; it is also supported by 
the smz!! bracket E fitted to the framing. ‘The saw can be refixed, 
likewise, by having the saw shaft come through the saw collar a and 
anut or cotter on its end in the ordinary way. The shaft may 
be reversed by means of two belts turning the pulleys F in opposite 
directions; by moving either of these to the middle or fast pulley 
the required direction can be given to the saw. Secondly, in the 
feed motion, which consists of two spur wheels H and L, and 
pinions G, K, and Q, represented in elevation, Fig. 1, by the pitch 
circles. ‘The spur wheel H receives its motion from the pinion G on 
the saw shaft, and rotates on the pin v, which can be moved up and 
down the slot hole I with the saw shaft. The small pinion K on the 
boss of the spur wheel H transmits motion to the internal geared 
spur wheel L, which is fitted loose on the chain spindle; the boss 
of this spur wheel and pinion Q is as an ordinary clutch box. 
Motion can be transmitted to the chain shaft by moving the wheels 
L and Q into connection with the fixed clutch box M on the 
chain spindle, or by having the clutch box movab!e instead of the 
wheels, on which also is fitted the chain roller N, whith carries thetwo 
feed chains ; these are passed from the roller N to the block O fitted 
to the stays at end end of the framing, and through another block, 
P fitted to the table Y, and to the hook on the top of the blocks O 
at each end of the framing; thus a most regular and antifrictional 
motion is transferred to the table. Should it be requisite to draw 
the table backwards with a quick motion, it can be dene by simply 
throwing the spur wheel L out of gear and the pinion Q into gear 
by means of the handle § and levers R, and this pinion receives 
its motion from the spur wheel H, and gives a quick back- 
ward motion to the table, so as to be ready ; another load in the 
ordinary =. The speed of the feed motion can be altered by 
means of different sized pinions on the saw shaft, which may be 
changed according to the required speed. Thirdly, in having the 
V-grooved rollers * with V-bearings to the spindle; the V on the 
rollers to receive another ¥ in the table, as in the ordinary tables, 


this is to guide and steady the table; the rollers ¢ are also steadied | suppleness of the fibre are deteriorated, but it will be still fit for the 
| manufacture of coarse cloths. 


. 3 the groove bearings w; thus the table may be traversed and guided 
ong the frame steadily and without friction. The frame of the 
machine is made in the usual way. ne long pieces W are of cast 


stays X. 





Tue Wetsn Coat anv Iron TRADES.—In Monmouthshire a good | Seed isslow in striking root, it must be steeped in water for forty-eight 
ju | hours and then mixed with sand. 
There | sown in parcels of 6 grammes weight, at a distance of 2ft. from each 


many orders are in hand at nearly all the works, and the inquiries 
from the Indian and Continental markets are on the increase. 
is no change to report in quotations. Current prices are firmly 
maintained, and the ironmasters show no disposition to take up 
specifications at quotations lower than the list rates. Messrs. Ken- 
nard Brothers, the eminent rail and bridge makers, have just ob- 


busier. A simple, although exceedingly useful, invention in con- 
nection with the coal trade.is now to be seen at work at the Cork 
Steam Company's wharf, Newport. It is a well known fact that 
considerabis loss is sustained by the breakage that takes 
the transit of the coal from the truck to the hold of the 
vessel. In many instances the brush coal is as much as 25 per 
cent., and any plan to prevent this would, as a matter of course, 





I : i : } | ary or March, and then manure the ground in tbe proportion of 
iron in one piece with their stands w ; these three are bolted to the | 20 tons tothe acre. The manure is to be ploughed into the ground 
| and left so for a few days, and the ground then harrowed a 





; ; | When the 
tained the important contract for the new bridge over the Thames | same manner as beans. 
at Blackfriars. The Crumlin Works are already well employed, | 
and this fresh contract will be the means of making them ‘still | 
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be welcomed by the parties interested. The invention referred to 
is due to Mr. Maddocks, the local representative of the Cork Steam, 
Ship Company, and it consists of a tube with peculiar movements, 
which conveys the coal down. to the hold of the vessel, and the break- 
age is thus reduced to about two per cent. The invention is now 
exclusively used in loading coal on the Cork wharf. The exports 
of coal foreign for the last month have not been large, although it is 
expected the returns will bear favourable comparison with the 
two previous months of the year, or with the corresponding month. 
Circumstances connected with several of the steam coal collieries 
have also restricted the shipments. The Risca pits are on short time, 
and many of the men have been discharged. It appears that some 
details have not yet been arranged as to the sale of the colliery, and 
this is the main cause of the partial stoppage. The Royal Mail con- 
tract having gone to other hands, it will be necessary for the 
new proprietor to seek a fresh market, but as the coal is of 
such excellent quality, this will not entail much trouble. Once | 
matter$ are properly arranged, then, without doubt, the col- | 
lieries will be vigorously worked. The coal trade, generally } 
speaking, is in about the same state as last reported. The} 
orders in hand are sufficient to keep the majority of the col- | 
lieries going steadily, and there is every prospect of doing a | 
good spring and summer trade. Reports received from the large 
works in the Swansea district during the past week or ten days 
generally agree in describing trade as in a comparatively healthy 
state, while the orders unexecuted and those recently received are 
considered sufficient to keep the rolling mills and furnaces in opera- 
tion for some weeks to come. Of course a very much larger 
quantity of iron could be made should a commensurate demand 
arise ; but, considering the annibilation of the American trade, and 
the now disturbed condition of some of the European States, the 
iron makers of South Wales have not much cause of complaint. 
The exports during the past week prove that Spain, Portugal, 
France, and Russia, are still the largest consumers of South Wales 
iron. The coal trade has been exceedingly brisk during the past 
week or ten days, and there are more orders on band than can be 
supplied.—Colliery Guardian. 

HE InstituTION OF Civi, Enctneers.—The annual dinner of the 
members of the Institution of Civil Engineers, which was fixed for 
Wednesday, the 22nd inst., has been postponed, owing to a domestic 
calamity in the family of the President. 

Corron In France.—It has been asserted and subsequently de- 
nied that the cotton plant can be cultivated in the South of France. 
The question appears to be set at rest by MM. Lille, Brothers, who 
have addressed a letter to the Lyons papers, in which they state that 
cotton may be cultivated in France as easily as tobacco. The only 
impediment to be apprehended is heavy rain in autumn, when the 
crop is fit for picking. In that case the colour of the cotton and the 





The mode of cultivation recom- 
mended is to plough and harrow the ground in the month of Febru- 





second time to prepare it for the seed, when it is to be sown towards | 
the end of April, in drills, about 2in. deep and 3ft. apart. As cotton | 


When dried in the sun it is to be 





other, taking care to cover the seed with earth immediately. | 
Should the ground be dry it ought to be watered. When the plants 
rise to the height of 6in. they are to receive their first hoeing. 
plants are 18in. high they are to be again dressed in the 
Some days after the tops of the plants are 
to be pinched off, in order that they may strike out branches. After | 
this period the plants, being strong, will bear watering if the weather | 
be dry or hot. In order to hasten the maturity of the plants some of | 
the lower leaves and the useless branches are to be removed towards | 
end of August. This precaution is necessary in all countries | 
where the autumn rains, which usually occur in October, may injure | 
the crop. The crop ought to be gathered in dry weather, according 
as the begin to open; and they should be immediately 
deposited in a dry and airy place. 
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Tue Severn “ Bore.”—The “hygre” or “bore” peculiar to the 
river Severn and only one or two other rivers in the world, was 
witnessed on Monday and Tuesday on that river between Newn- 
ham and Gloucester. This phenomenon is attributed to the fact of 
a wide estuary at the mouth of the river suddenly contracting 
and to the tidal wave being forced up the narrow channel, as up a 
spout, by the mass of water behind it. The result is that the tidal 
wave at the springs rushes up with a head carrying all before it. 
There is also this peculiarity, that there is no moment at which 
there is a “slack water,” as is ordinarily the case in other rivers 
between the ebb and flow of the tide. On Tuesday the tidal wave 
was due at Gloucester at eleven o'clock a.m. At that hour the cur- 
rent was running down at a sharp rate, some rain having brought 
a slight “fresh” upon the water. The approaching “ bore” could 
be heard at some distance roaring up the river, and presently was 
seen advancing with a head apparently about three feet high, in a 
moment overpowering the ebb and rushing up the river with the 
speed of a racehorse. This phenomenon occurs annually at the 
estival spring, the highest “ bore” occurring about four tides after 
the full moon (Saturday last), after which time they rapidly fall off. 
The “bore” rushing up the river with so much violence brings 
with it an immense deal of mud and filth, and frequently does 
damage to the vessels in the river. The navigation from Glouces- 
ter to Newnham, however, is so difficult and dangerous that many 
years ago a ship canal (the Gloucester and Berkeley Canal) was cut, 

y which safety was insured and the distance diminished by one half. 

Tue Orroman NationaL Exursition. — Under the category of 
“Class 1” in the centre compartment, is a very good, though small, 
collection of samples of beech, pine, maple, oak, and other woods ; 
the specimens of the latter from the district between Brousa and 
Kutayiah are of a very superior description, and are of the highest 
importance in connection with shipbuilding, as there is a large 
supply of timber of this excellent description in the country. The 
collection of specimens of minerals comprised in “ Class 3” is, con- 
sidering the vast mineral wealth of the country, not only extremely 
limited but totally inadequate to convey any correct idea of the 
mineralogy of the empire. The district round Trebizond, however, 
furnishes some fine specimens of copper, lead, and silver ores, well 
worth examination. Several specimens of coal and iron also seem 
to have been well selected, but from the defective manner in which 
they are arranged, and the absence of any detailed description, 
they lose three fourths of their proper interest to the spectator.— 
In the “court” appropriated to the arsenal there is a large-sized 
model of a gasometer and retort, and a clever working 
model of a locomotive by Said Bey, the last-named of which 
is an object of especial interest to a majority of visitors, and 
is, apparently, regarded with nearly as much wonder as the ad- 
jacent show case of the Crown jewels. Close behind this a 
Lilliputian working model of a steam engine is kept in full play, 
also seemingly to the high satisfaction of the spectators. The 
department includes, in addition to a large variety of arms of 
every description, from rifled cannons down to the smallest 

istols, some models of fortifications, a model pontoon 

ridge, a section model of the new Galata bridge, and a large 
number of articles which have been constructed in the Govern- 
ment works at the arsenal, Tophana, and Zeitoun-bournou. 
With regard to the annexe, the English department occupies con- 
siderably more than one-half of the entire building. The most 
complete collection in the Exhibition, however, is that of _Messrs. 
Schofield, Sons, and Goodman, of Birmingham. There is not a 
conceivable article required in the way of agricultural tool or imple- 
ment, from the largest to the smallest, which is not to be found in 
their space. The extent of their collection may be judged of from 
the ground occupied—over 2,000 pics—whose contents are ranged 
along the entire eastern side of the building. No cotton machinery 
has been sent from England, as the propesing exhibitors were 
informed the Government itself was attending to this matter. Some 
misconception appears to have arisen on this head, for when 
visiting the annexe, the Minister of Commerce expressed ar 
disappointment at the absence of cotton cleaning machinery, a0 
said that any order which had been given against its exhibition 1 
been wholly a mistake. The machines ordered by the Porte wit, 
however, probably arrive later. 
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TO CORRESPONDENTS. 

Noticr.—A SprciAL EDITION of THE ENGINEER is 
published for ForEIGN CrRcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,° Covers for binding the volume can be had from the publisher 
price 2s. 6d. each. 


A. McL.—Mr. Lancaster is the well-known gunmaker of New Bond-street. 
D. P.— We could not inform you, without drawings, how to make a water 





tube boiler. 
T. I. E.—Thanks. 
2,912, 1855, has certainly lapsed. 

W. H.N.—The cylinders or “ horse shoes” around which insulated copper 
wires arc wound in inaking an electro-magnet are of soft iron. 

H. H.— We feel hardly competent to advise you on the subject of music boxes. 
We must confess we have never given them the least attention. 

E.C.—Ransome and May's compressed wooden keys and treenails, and the 
machinery for making them, were patented in 1841 anid 1847. The patents 
have expired, but we presume Messrs. Ransome and Sims, of Ipswich, still 
supply the machinery. 

J. S8.—There is one word in your note we cannot make out—that before steam 
boilers. Bourne's and Armstrong's treatises both contain very full infor- 
mation as to boilers. Drawings of the Great Eastern's engines are also 
given in “ Bourne on the Steam Bagine.” 

STALYBRIDGE.— Measure the largest diameter of your safety valve to whick 
steam has access. This diameter ought to be no greater thou that of the 
inside of the scat to which the valve fits. Find, in a table of circles in any 
engineer’s pocket-book, the area wi square inches, corresponding to the 
diameter, and multiply this area by the pressure in pounds per square inch 
intended to be carried. Then attach the safety-valve lever to its main joint, 
allowing it to rest upon the valve, but without the weight to be afterwards 
hung upon it. In this position attach a pair of steelyards to the lever at a 
point exactly over the centre of the valve and sind with whut force the lever 
rests upon the valve. This force may, and probably wili, be many times 
greater than the actual weight of the lever, weighed loosely as a piece of 
tron. Deduct the force required to lift the lever, as just described, from the 


We think Mr. Cowburn's patent has lapsed. That num- 


total pressure of steam under the valveas already sound. Then if the 
weight to be hung on the lever is already known, and you require to know 
where to place it, take the remainder, obtained by subtracting the force of 
the lever from the pressure under the valve, and multiply this remainder by 


the distance in inches from the centre of the main joint to the erntre of the 
valve, and divide the product by the weight in pounds to be hung on the 
lever; the quotient will be the length in inches at which the weisht must be 


hung from the main yoint (not from the valve). If the distance at which 
the weight is to be hung is already given and the weight itself is required, 
multiply the net uprard pressure under the valve, as already found, by the 


distance from the main joint to the valve, and divide the product by the dis- 
tance from the main joint to the weight. ihe quotient will be the weight 
required, 





INVALID PATENTS. 
(To the Editor of The Engineer.) 

Sir,—I observe at p. 197 of your number of April 3, 1863, in an abstract 
of the patent specification of Mr. C. W. Williams, No. 2,468, of 1862, that he 
claims the employment of a series of short tubes fixed into a series of tube 
plates, and opening into chambers, which keep the ends of each series of 
tubes at a short distance from the adjoining series. It appears to me that 
this has been entirely anticipated by Cowburn’s patent boiler, which will 
be found illustrated in Vol. I. of your paper, p. 268. See alsu, among the 
abstracts of patent specifications in Vol. II., p. 368, that of the patent 
No. 2,912, of 1855. T. I. E. 
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AN AUDACIOUS ATTEMPT. 
(Jo the Editor of The Engineer.) 
—In your number of THE ENGinrER, dated 27th March, we are sur- 
ised to find it stated by you, in answer to one of your correspondents, 
that our patent for steam winch has lapsed. We beg to state that Taylor’s 
patent does not lapse until 1867, and have to request you will be kind 
enough to correct this in your next issue.—Y very truly, 


For James Ta¥LOR AND Co, 
Birkenhead, April 6th, 1863. J. Horne. 


[The patent granted to James Taylor, in December, 1853 (No. 3,004), lapsed 
more than two years ago in Y of the pay t of the £100 stamp, 
and it is now null and void. Such being the case, what are we to say of the 
above letter? We can quite understand Messrs. Tylor and Co. attempting to 
still trade on an extinguished patent, but we think there con be no doubt that 
every one of their customers can recover from them anything paid to them as 
royalty on steam winches during the last twee years. The present attempt is 
even more mendacious than that of certain other parties whu are now threaten- 
ing with the terrors of the law all who may be disposed to avail themselves of 
an old contrivance known as the ‘differential pulley,” but lately patented by 
an accountant residing in the country.—Eb, E.} 
MEETINGS NEXT WEEK. 

InstiTUTION OF CiviL ENGINEERS.—Tuesday, April 14th, at 8 p.m., first, 
discussion upon Mr. Miller’s paper, “* On Structures in the Sea;” second, 
* Description of the Line and Works of the Scinde Railway,” by Mr. John 
Brunton, M. Inst. C.E. 

Socizty or ARTS.—Wednesday, 8 p.m., “On the New Art of Auto- 
Typography,” by George Wallis. 

YAL UNITED SERVICE InsTITUTION.—Friday, April 17th, 3 p:m., “On 
the a of Naval Science During the Year 1862." by George R. 








Inventors’ InstTITUTE.—Thursday, 8 p.m., “On the Effect of the 
Periodical Payments at the End of the Third and Seventh Years respec- 
tively on the Patent System and Interests of I tors,” by Thomas 
Webster, Esq., M.A., F.R.S. 
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THE MARSHLAND INUNDATION SUIT. 


THE construction of the Middle Level Drain has been 
the subject, during the past few days, of a judicial investi- 

tion, which has resulted in a verdict against the Middle 

vel Commissioners. This adverse verdict will, we may 
suppose, be followed by many others, unless a large num- 
ber of claims for compensation are settled to the satisfaction 
of the Marshland landholders. According to the charge of 
Lord Chief Justice Erle, the liability of the Middle Level 
Commissioners rested on four grounds, to wit :—first, the 
exercise or neglect, on the part of the defendants, of due 
care and skill in making the outfall sluice into the Ouse ; 
second, in maintaining the sluice; third, in providing 
remedies against further mischief after the sluice was 
destroyed on the 4th of May, 1862; and fourth, were 
puddle walls built into the roe of the drain, behind the 


sluice, in conformity with the 137th section of the Act by 





which the Middle Level Commissioners were empowered 
to take their drain through Marshland? The jury found 
that sufficient care and skill had been exercised in makin 
the sluice, but upon the other three issues they foun 

inst the defendants, or, virtually, a verdict for the 
plaintiff. 

The Middle Level Drain, extending in a north-easterly 
direction from Popham’s Eau, in Cambridgeshire, to near 
the head of the Eau Brink Cut (or New Ouse River), 
about three miles from Lynn, carries, as our readers are 
aware, the drain of the Middle Level, including 
Whittlesea Mere, , a through Marshland, without 
however receiving any of the surface water of that district, 
This district is drained by .two cuts, also falling into the 
Ouse near the head of the Eau Brink Cut, and known 
respectively as the Marshland Smeeth Drain and the 
Marshland Drain, both drains having sluices at their out- 
falls. The sluice of the Middle Level Drain, a short dis- 
tance above the two sluices just mentioned, appears to 
have been built upon a quicksand foundation, the imme- 
diate “a being a timber platform resting on piles. 
It was built upon the concave bank of the Ouse, near 





where that stream is diverted into the Eau Brink Cut, and | 


the south or up stream wing wall of the sluice extended 
for some distance into the river, and was thus exposed to 
the full force of the current. On the 22nd March, 1862, 
a hole appeared in the back of this wing wall, which 
was filled up with puddled clay, Four years or so 
previously a hole had shown itself in the back of 
the wing wall extending from the sluice up the 
drain, and that had been filled in the same way. On the 
27th of April, 1862, the back of the south wing wall on 
the river or “ sea” side fell in again. ‘The resident engi- 
neer did not succeed in stopping this settlement, and the 
consequence was the water went on undermining the bank 
until the 4th of May, when the sluice “ blew up.” This 
accident, however, serious as it was, did not directly cause 
the inundation of the Marshland district to the west of the 
sluice. Sluices were first employed in thie country by 
Vermuyden, and their object was, as it still is, to shut out 
the entrance of tidal waters at high tides into the drains 
thus protected. The object of shutting out high tidal 
waters is, simply, to remove the necessity for making the 
banks of the drain sufficiently strong to resist the pressure 
resulting from high tides. Were these made sufficiently 
strong for this purpose, in the first place, there would be 
no necessity for a sluice, and the failure of one, if already 
built, would not, of itself, be a matter of consequence. The 
Middle Level Sluice failed, however, shortly before a spring 
tide, and when this found its way up the drain the banks 
proved unable to withstand the pressure, and, on their 
giving way, the water overflowed 10,000 acres or so of the 
richest land in Norfolk. The first failure of the north- 
west bank of the drain was eight days after the sluice 
blew up, and at a point two miles distant from it. This 
breech was finally closed, but in closing it a fresh break of 
the bank of the drain took place a mile higher up. ‘This 
it was not attempted to close, as it was sufficiently apparent 
that if the water was kept in at that particular point the 
banks would fail elsewhere. As soon as the sluice gave 
way it was attempted to put in a dam across the drain to 
relieve the pressure on the banks above, but they had 
failed before a sufficient dam could be completed. 

As a question of engineering jurisprudence, that of the 
failure of the Middle Level Drain is an interesting one, 
and so intricate, perhaps, that the Norwich jury, anxious 
to see ion made to a large class of sufferers, may 
have failed to grasp it. They found that due skill and care 
had been exercised in making the sluice, and we may 
suppose, therefore, that it had ne congenital weakness. It 
was planned by the late Mr. Walker, an engineer of the 
very highest reputation, and was executed at a cost, we 
believe, of £30,000 (the contractor, it is said, losing 
£10,000). As to the issue of negligence in maintaining the 
sluice, the evidence showed that the first and all signs of 
failure received immediate attention. The holes which 
unt in the west wing wall five years ago were 
effectually stopped, and when others showed themselves, 
previous to the failure of the sluice, in the south “ sea” 
wall, they do not ap to have been neglected for a 
moment. Mr. Fowler, Mr. Hawkshaw, and Mr. Hawkesley, 
whose united authority certainly ought to go for something, 
testified that they should have continued to fill in puddled 
clay where the holes showed themselves, and that it would 
have been imprudent, at least until it was clear that there 
could be no reasonable hope of saving the sluice, to have 
resorted tu the strong measure of throwing a dam across 
thedrain. Weare considering the measures, adopted to stop 
the holes at the back of the wing wall, under the second issue 
raised by the Lord Chief Justice, viz., the maintenance of 
the sluice. They may, perhaps, be as properly considered 
under the third issue, viz., the sufficiency of the means 
adopted to prevent further mischief after the failure of the 
sluice, and if we place them under this head, then there 
was not a particle of evidence going to show that there 
was any neglect in maintaining the sluice. Next, what 
was done to prevent further mischief after the sluice blew 
up? The first thing to be then done was, unquestionably, 
to strike a dam across the drain. This the resident engineer 
attempted on the second day. The sluice was carried away 
on Sunday, and Mr. Hawkshaw, who, the commissioners 
had a right to suppose, was the best man for the a? 
was entrusted with plenary powers the very next day. He 
lost no time in getting an experienced contractor to work. 
He very reasonably consented to the continuance of Mr. 
Lunn’s attempt to strike an earth dam across the drain, a 
course already sanctioned by the late Mr. Walker, then 
engineer to the commissioners, but as the tide was running 
up the drain at the rate of five miles an hour, Mr. Hawk- 
shaw placed very little faith in temporary dams, and 
started a coffer dam at once. Owing to the great diffi- 
culties of the case, this was not completed for some time ; 
but notwithstanding Sir John Rennie’s evidence, it is not 
easy to believe that engineering skill and personal energy 
could have done more was done. And if the liability 
of the Middle Level Commissioners turned upon the adop- 
tion of proper precautions to prevent further mischief after 





the destruction of the sluice, we cannot see that, in this 
— they have incurred any liability, 

The fourth issue was one upon which we think the 
case really turned, at least in the minds of thejury. Were 
the banks of the drain by a couteal and proper 
wall of puddled clay, especially where the breaches took 
place? This was required by the Act empowering the 
commissioners. Mr. B , who was Mr. Walker's 
partner in the designing and direction of the work, testified 
that the banks were properly puddled; Mr. Lunn, who 
inspected the execution of this t of the work sixteen 
years ago, stated most positively that the bank was 
thoroughly puddled at every one of the points where 
breaches occurred, so also did Mr. Ballard, Messrs. Walker 
and Burgess’ assistant; Mr. Hawkesley had found the 
banks well ——. and other witnesses testified to having 
found puddling where it ought to be. On the other hand, 
however, Sir John Rennie declared that when he saw the 
banks “they were in a most insecure state—bad mate- 
“rials and bad workmanship—large holes in them, and 
“ much soft ground. At the breach I found no puddling, 
* only a kind of loose sand, and the bank on the side of it 
“in a most tottering state. It was astonishing that such 
“ important banks were allowed to exist in such a state. 
“ From what I saw of a section exhibiting the earth 10ft. 
“ below the top of the bank I saw no signs of puddling, I 
“ saw abouta mile of the bank cut down to the centre, 
“ and to the best of my belief there was no puddling.” A 
farmer living near the drain, and a navvy who had worked 
on it, testified that there was no puddling to be seen, Mr. 
Brighty, 1 osreover, formerly one of the Middle Level 
Commissioners, made the most extraordinary and telling 
statement, that, while the banks were in course of con- 
struction, the contractor represented to the commissioners 
that the difficulties in the way of obtaining puddle were so 
great that, if he were porns to provide it, he would be 
ruined, and that on the commissioners referring him to 
Mr. Walker, their engineer, he, Mr. Walker, relieved the 
contractor from this part of his work! Although most of 
the other commissioners at the time, as well as their clerk 
and their engineer, were now in their graves, and although 
the books of the commissioners contained no record of this 
extraordinary circumstance, and although Mr. Brighty’s 
evidence was flatly contradicted by other witnesses, we 
must believe that it was not discredited by the jury. We 
cannot believe that the banks were ever built without 
puddling, for with an Act of Parliament before him, com- 
manding this precaution, we cannot believe that James 
Walker was the man to dispense with it under any cir- 
cumstances whatever. ‘The banks could have never been 
intended to resist the pressure of tidal water—overtopping 
them at spring-tides, and they gave way eight days after 
the sluice blew up, simply because there was then more 
— upon them than they were ever meant to with- 
stand. 

The case of the Marshland sufferers was certainly a hard 
one. It would no doubt have simplified the matter had 
the commissioners been made liable, by Act of Parliament, 
in the event of the failure of their works from any cause 
whatever ; but if, as we understand the law, and as it was 
laid down by Lord Chief Justice Erle, they were liable 
only for the consequences of negligence or want of skill in 
the construction and maintenance of their works, we cannot 
think the verdict of the jury, in the case of Coe v. Wise, 
was at all warranted by the facts, nor yet by a proper con- 
sideration of the evidence. 


THE STRENGTH OF IRON, 


IN the discussion, at the Society of Engineers on Monday 
evening, of Mr. Colburn’s paper “ On the Relation between 
the Sate Load and the Ultimate Strength of Iron,” there 
was much to show that the strength of iron is too often 
over-estimated. In the recent controversy respecting the 
strength of Chelsea Bridge, it has been put forward that 
the breaking strength of the chains was nearly or quite 
30 tens per square inch, It came out, however, in the 
discussion under notice, that such links of the same make 
as were subjected to trial in no case showed a strength of 
24 tons per square inch, and some of the bars actually 
broke in the eye where there was 50 per cent more metal 


than in the body of the link, the breaking strength in these . 


cases being but about 15 tons per square inch. A letter lately 
addressed, by Messrs, Napier and Sons, of Glasgow, to the 
Secretary of the Admiralty, and read by Lord Clarence 
Paget in the course of his speech in the House of Commons, 
on the 12th ult., was also quoted and commented upon. It 
appears that Messrs. Napier had written that “ The 
“ unusual test by which the quality of the iron was ascer- 
“ tained, and which had not previously existed in ship- 
“‘ building, was a source of the greatest delay and loss 
“ to us, and this could not have been foreseen when we made 
“our estimate. In attempting to attain the strain of 
“22 tons per equare inch, and otherwise satisfy the in- 
“ spectors, we had to pay a very large amount beyond what 
“ could ever have been expected from the previous expe- 
“ rience we or any other shipbuilders were possessed of, 
“and, moreover, had the greatest difficulty in getting, at 
“any price, iron which would stand the test from the 
“ most eminent makers either in England or Scotland.” 

If firms like the Messrs. Napier find it difficult to pro- 
cure ship iron of a tensile strength of but 22 tons per 
square inch, what wretched material may not builders of 
less repute be tempted to use! We may here remind our 
readers that, so notorious is the inferior quality of much of 
the ship iron used of late years, Lloyd’s committee in test- 
ing the strength of rivetted joints in 1857 purposely em- 
ployed plates of a quality “much below the standard 
“assigned for the strength of iron,” but considered to 
represent fairly the average quality used in shipbuilding. 
Some of this stuff broke under a strain of 5 tons per square 
inch of net section between the rivet holes, the mean 
strength of all the plates tried being but about 10 tons per 
square inch! It is well-known that great quantities of 
iron supplied to the Government have lately been con- 
demned at Chatham, in consequence of its inability to 
withstand the ‘proof test of 22 tons per square inch. A 
large order, we hear, is going a-begging in Staffordshire, 
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the iron masters being afraid to touch it, on account of a 
condition that the iron is to have a breaking strength of 
24 tons per square inch. While speaking, just now, of 
Lloyd’s experiments, we might have added that in many of 
them j-in. plates were rivetted together with j-in. butt 
strips, and yet the failures were almost as frequent through 
the strips as through the plates. Very few of the j-in. butt 
strips withstood more than 7 tons tensile strain per square 
inch of actual solid section. If we were seeking for the 
very poorest iron which finds its way into market, and, 
afterwards, into the structure of our iron ships and iron 
bridges, it is almost frightful to think what we should be 
likely to find. It certainly requires constant vigilance to 
exclude bad iron from important works of construction, and 
nothing is so essential to our security in this respect as that 
we should totally dismiss from our minds all notion that the 
strength of iron is an almost constant quantity, differing, 
as the late Mr. Robert Stephenson once incautiously 
observed, “ by only 5, or 6, or 7 per cent. either way from 
the average.” 

It appears to be the fact that the quality of iron of the 
ordinary manufacture, or, as distinguished from the “homo- 
geneous metals,” coming somewhat into use, is falling off. 
At the Society of Engineers, the other evening, Mr. 
William Roberts, the manager of Messrs. Brown, Lenox, 
and Co.’s chain cable works, at Millwall, exhibited two 
samples of Lowmoor plate, which he had tested to break- 
ing, and of which the fibre was very fine indeed. One of 
these plates had broken with a strain of 20-8 tons per square 
inch, the other holding out to 22 tons. Lowmoor iron 
generally has the credit of a greater strength than this, 
yet we must own that no iron could have presented a better 
appearance than the samples exhibited by Mr. Roberts, who 
stated that both bore 16 tons per square inch before stretch- 
ing, and that he had worked some of the same iron 
into a dome for a small boiler, forming a bow! out of the 
metal 2ft. in diameter and 12in. deep. A specimen of 
Thorneycroft’s treble refined iron began to stretch at 15°2 


5°2 





tons and broke at 22°14 tons, while another piece of the | 


same iron, broken across the grain, began to stretch only 


at 17-6 tons, breaking at 25-8 tons, being actually stronger | 


than when stretched lengthwise of the grain. <A plate 
rolled out of Swedish iron bore the great strain of 52} tons 
when stretched with the grain, and but 274 tons when 
broken across the grain. One speaker detailed the 
results of some experiments upon four of Messrs. Howard 
and Ravenhill’s roiled links, din. by gin. and 7ft. 9in. from 
centre to centre of eyes. They broke at from 21°6 to 23 
tons, and began to stretch permanently only at from 14 tons to 
15 tons per squareinch. Some other experiments upon angle 
and other bars made at Rhymney were given, showing what 
must be considered a very high strength as such things 


now go. ‘Iwo angle irons, din. by Ain. by fin. bore re- 
spectively 27:19 and 27-47 tons applied longitudinally. It 


would have been interesting to know what strain they 
would have borne across the grain, but no experiments 
were made to ascertain this. Another Rhymney bar, Sin. 
by 4in., bore 28-2 tons per square inch, which was all the 
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testing machine could apply, and the bar was not broken. | 


Mr. Riley, formerly of the Dowlais Works, and recently 
President of the Society of Engineers, mentioned that con- 
siderable quantities of ore brought {rom Spain had recently 
been worked at Rhymney. This ore contained manganese, 
and was considered to give a very superior iron, and it was 


possible that it had been employed in the manufacture of | 


the bars which had exhibited such strength. 

It is well known that iron varies considerably, and often 
reatly, in strength, in the same bar or plate. Interesting 
instances of this were given in the course of the discus- 
sion. Kight strips of plates had been cut each toa length 
of one foot; they were all of the same thickness, and four 
of them were cut to a uniform width of, say lin., the 
others being left wider, but having two holes drilled in 
them in such a position as to reduce the net width of the 
remaining material to lin. also, but only at one point in 
the length of the plate. On testing the plates which had 
not been drilled through they necessarily broke where the 
metal itself was weakest, but the other plates necessarily 
broke only where the strength had been artificially ab- 
stracted, and where, it was just as likely to happen, the 
metal was really strongest. On comparison, therefore, the 
drilled plates were found to be apparently from 24 to 7 per 
cent. stronger than the others, and in the case of some 'T bars 
similarly tested, the drilled bars proved from 44 to 14 per 
cent, stronger than those which broke only where the metal 
was weakest. 

From what was said it would appear questionable whether 
many bridges are not built which are unfit to bear even the 
Board of ‘Trade allowance of 5 tons’ strain per sectional 
inch. We certainly should not like to load bridges to even 
that strain unless we could depend upon the iron for at 
least 20 tons’ breaking strength. In France, it appears, 
the maximum strain now allowed is 44 tons, in Italy 4 tons, 
and in Holland 34 tons per inch. ‘The foreign engineers, 
it may be supposed, are more exposed to the risks 
of having bad iron put upon them than are oar own 
engineers. ‘These exceedingly low limits of strain have 
been adopted, we may depend, from experience of what 
bad iron is, and of the risk there is of its being smuggled 
into important works. If we are really determined to 
secure the endurance of our bridges, it may be that we too 
shall find equal reason for keeping within strains of 34 tons 
or 4 tons, But inall cases the strain should be proportioned 
to the ultimate strength of the material, and one bridge, 
the iron of which is good up to even 24 tons, is stronger 
under a 6-ton strain, than is another with a breaking 
weight of 18 tons, and loaded to 5 tons. 





Pvuatio Works tn Buenos Ayres.—The concession for the Rosario 
and Cordova Railway was, at the last advices, expected to be forth- 
with granted to Mr. Wheelwright, and would be accompanied by 
large land grants, which would make the enterprise one of the most 
important in South America. The question of the supply of water 
to the city of Buenos Ayres had likewise occupied attention, and 
the municipality have resolved to advertise for plans from English 
engineers, with a prize of about £400 for the best, such plans to be 
sent in before the end of August next. 





‘THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


468. Witutam CLark, Chancery-lane, London, ‘‘ Improvements in projectiles 
for ordnance.”—A communication from Charles Wesley Stafford, Burlington, | 
des Moines, lowa, U.S.—Petition recorded 20th February, 1863. 

551. Henry Feur, Fenchurch-street, London, ** Improvements in the | 
treatment of mineral oils,”—Petition recorded 27th February, 1863. } 

629. Joseru E.sry, Nottingham, “‘ Improved apparatus for the winding of 
lace on to the work roller in warp lace, bobbin net, or twist lace ma- 
chines.”—Petition recorded 5th Murch, 1863. 

645. Henry Wuitties, Milnrow, Lancashire, *‘Improvements in ma- 
chinery or apparatus for collecting the condensed steam or waste water 
from places where steam is used and returning the same to the boiler.” 

647. James CowLey, Oxford, ‘‘ Improvements in machinery or apparatus | 
for manufacturing bricks, tiles, pipes, and mouldings.” 

619. JAMES IsHERWOOD, Sharples, near Bolton, Lancashire, ‘* Improvements 
in working presses for making up yarn in bundles, 

651. CuarLes Henry Lea, Shallowford, near Stone, Staffordshire, ‘‘ Im- 
proved apparatus for opening and closing the gates of railway crossings, 
which apparatus also acts simultaneously upon the signals,” 

653. Piekrs Hugo, Paris, **‘ Improved machinery for obtaining and 

applying motive power.” 

657. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the construction or laying of wooden floors.”—A communication from 
Edouard Hamelle, St. Quentin, France.—Petitions recorded 9th March, 
1863, 

. Freperick Cookr, Denton, Lancashire, ‘‘ Certain improvements in 

i for the head.” 

663. JOUN CASSEL » Sauvaye-yard, London, ‘‘ Improvements in 
moderator Jamps to adapt them to the burning of petroleum and other 
mineral oils and hydrocarbons.” — A communication from Louis Martin, 
Paris. 

665. WintiaAmM Rorimnson MULLEY, Plymouth, Devonshire, ‘‘ Jinprovements 
in sheathing irou ships, caissons, and other like structures.” 

671. James ToMLINsON, Roach Lronworks, Rochdale, Lancashire, ** Improve- 
ments in machinery for opening twisted yarns and woven fabrics.” 

673. Witttam Rosserrer, Accrington, Laneashire, ** Improvements in back 
beam warping machines,” —Petitiona recorded lth March, 1865, 

675. Hexny Dyson Taytorn and Joun Wittiam TayLor, Huddersfield, 
Yorkshire, “ Improvements in finishing wooll)n, worsted, and other 
fabrics, and in machinery or apparatus to be used therein.” 

676. Lovis Desens, Boulevart Bonne Nouvelle, Paris, “* An improved bath 
or bathing machine adapted tor deep water.” 

677. Wintiam Chark, Chancery-lane, London, ‘* Improvements in breech- 
loading fire-< "A communication from Charles Auguste Cancalon, 
Boulevart St. Ma , Paris. | 

679. JAMES POLKINGHORNE, Redruth, Cornwall, “ Improvements in treating | 
tin ores and in apparatus for treating ores and matters containing 
arsenic.”— Petitions recorded 12th March, 1863. 

6S1, Joun Harris and Josrri Butter, Pontypool, and Joun Henry 
Fraser, Llanvrechva Upper, Momnouthshire, “ Improvements in ma- 
chinery for rolling armour plates, bridge plates, boat plates, and other 
plates and bars of iron.” 

683. JouN TAaYLok, Burnley, 
bearers,” 










































Lancashire, “Improvements in firebars and 


Hermann Strenne, New York, 


” 


U.S8., ‘‘ Improvements in 
governors for marine and other engines. 

687. Joun Henry Jounson, Lincoln’s-inn-tields, London, “ Improvements 
in fastenings suitable for portions of harness and other purposes.”—A | 
communication from Victor Gueldry, Paris.—Petlitions recorded 13th March, } 
1863. 

689. WILLIAM Epwarp GrpGr, Wellington-street, Strand, London, ‘ An 
improved plough.” — A communication from Jean Germain Felix 
Clamageran, La Lambertre, Gironde, France. 

691. WittiAM West, Tredenham House, St. Blazey, Cornwall, “ Improve- 

ments in valves,” 

603. Joun WALKER M‘CarrerR, Foyle-street Saw Mills, Londonderry, ‘‘ Im- 
provements in machinery for sawing or cutting wood.” 

699. JAMES WaLWortH, Bradford, * lmprovements in machinery or ap- 
paratus for washing or cleansing and drying Egyptian wheat, beans, and 
other kinds of grain or seeds.” ous vecorded 14th March, 1863. 

701L. EDWARD OLIVER and GEORGE MYE Rotherham, Yorkshire, ‘* Im- 
provements in apparatus for loweriug,and disengaging boats from 

” 
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Vesscis, 
702. Fenix Hoyos, Rue de Chaillot, Paris, “An improved stove or fire- 
urate for heating, cooking, boiling, or other similar purposes.” 

THomMas WILLIAM WiLLert, Charing-cross, London, “ Improvements 
in means for reefing and furling square sails of ships and vessels from the 
decks thereof.” 

705. Grorak Parsons Deiey, Liverpool, “ Improvements in discharging 
projectiles below the water line of navi ve vessels and other structures,” 

709. WintiaAM GLEN EAvestarr, Great Kussell-street, London, ‘* Improve- 
ments in the construction of pianofortes.”’—/’elitions recorded lth March, 
Iseo. 

713. WintiaM Fowarp Geogr, Wellington-street, Strand, London 
provements in the modes or means tor framing pictures, looking 
and other objects."—A communication from Antoine Auvray 
Loiret, France, 

714. Wituiam Henry Emerr, St. George’s-terrace, South Kensington, 
London, * Improvements in processes for facilitating aud combining the 
art of writing with engraving together on stone, applicable to maps, 
plans, specitications, and other lithography, which improvements are 
also available for re-transfers to zine ors w printing from original.” 

717. Grondes dE Laing, Imperial Mint, r ““Tmprovements in the 
manufacture of brown colouring niatters Partly a communication from 
Charles Girard, Lyons, France. — Petitions recorded ith Murch, 1863. 

719. WinttaM SyMinoron, Market Harborough, Leicestershire, “* laprove- 
ments in the process of, and apparatus used in, roasting and treating 
coffee and other organic substances.” 

720. WiLLiAM CHARLES WILD and JAMrS Henry RANDEL, Birmingham, ‘* A 
new and improved mode of inlaying gold and ether metals in glass, and 
in & composition suitable for the manufacture of jewellery and other 
ornaments, buttons, and other similar articles,” 

721, WILLIAM DonbavaNnd and Davin Cricurox, Manchester, “ Improve- 
ments in looms tor weaving.” 

722. Joun Rowerts and Henny NAYLOR, Manchester, ‘ Improvements in 
organs, harmoniums, and pianofortes.” 

723. Ricuakp ARCHIBALD BROOMAN, Fleet-street, 











Olivet, 

















London, ** Improvements 


in the manufacture of spoous and forks."—A communication from 
Wilhelm Conraetz and Fritz Dittler, Vienna. 
725. WintiamM Epwarp Tayitor, Enfield, near Accrington, Lancashire, 





Certain improvements in machinery for reeling, winding, warping, and 

beaming yarn." 

720. Tuomas OLpKNOW, Ashforth’s Factory, Nottingham, ‘ Improvements 
in the construction of jaequards employed in bobbin net or twist lace 

machines.” 

2. AuGuUsTE Moren, Rue du Marché, 

paratus for generating carbonic acid.” 

733. Joun Davis WeLtcuand ALFRED PripreN Weicu, Gutter-lane, London, 
** Improvements in bleaching, and in reducing and brightening the colour 
or tone of dyed straw plaits and straw.” — Petitions secorded I8th March, 
1863, 

735. Euuis Lever, Manchester, ‘‘ An improved composition for the coating 
and preservation of canvas and other materials to make them waterproof 
and non-inflammable.” 

741. Geonak Henry Swern, Ipswich, Suffolk, “ Improvements in sewing 
machines.” — Petitions recorded 19th March, 1863, 

. ANDREW BARCLAY and ALEXANDER Morton, Kilmarnock, Ayrshire, 

- ** Improvements in certain apparatus for injecting and ejecting 
fluids.” 

745. Joun Nietp and Tuomas AkthnuR Nik_p, Dukinfield, Cheshire, “* Im- 
provements in core barrels.” 

746. Ric arp ARCHIBALD Broomay, Fleet-street, London, ‘ Improvements 
in machinery for beating and drying wool and other textile and 
filamentous substances.”—A communication from Louis César Carlier 
Vitu, Ribemont, France. 

748. Grorexk WILson, Cylops Steel and Ironworks 
** An improvement in the manufacture of springs.’ 

749. Groner Coiks, Gresham-street West, London, and JAMES ARCHIBALD 
JAQuES and Joun AMERICUS FANSHAWE, Tottenham, Middlesex, * Im- 
provements in machines or apparatus fur washing or wringing clothes 
or fabrics.” 

750. CHARLES Prysk and Davin Kirkwoop, Birmingham, “ Improvements 
in breech-loading fire-arms, partot Which improvements are also applic. 
able to other descriptions of tire-arms.” 

752. FeDOR DE WyLpk, Trinity-square, Tower-hill, London, ‘* Improvements 
in the manufacture of cement from gypsum.”—Pectitions led 
March, 1863. 

754. FRBDERICK ROBERTS and ALEXANDER Rovers, Victoria-cottages, 
Barton-terrace, Gioucester, “ Improvements in agricultural implements, 
and in apparatus for working the same.” 

755. CHARLES DEG ROOT, Brussels, * lmprovements in the construction of lamps 
with circular burners or wicks for the combustion of petroleum, schist, 
and other volatile oils, parts of said improvements being applicable to gas- 
burners, night lights, and lamps burning spirits and animal oils.” 

760, FRANK AppLeeats, Bradford-on-Avon, Wiltshire, ** Improvements in 
time indicators.”— Petitions recorded 2ist March, 1803. 

764. WILLIAM Jonnston, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus for lighting and heating.” 





Brussels, ** Improvements in ap- 
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766. JULIA Eyes, George-street, Portman-square, London, “ Improve- 
ments in cheffonier bedsteads.”—Petitions recorded 23rd March, 1863. 

770. GzorGE Davis, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in wrappers or papers for needles, and in machinery or apparatus for 
sticking needles therein.”—A communication from George. Penrice 
Farmer, Philadelphia, Pennsylvania, U.S. 

772. HENRY WILLIAMS, Portmadoc, Carnarv 
machinery or apparatus for dressing slates. 

774. Joun KirkuaM, Euston-road, London, * Improvements in the manu- 
facture of iron and steel.”"—Petitions recorded 24th March, 1863. 

776. Joun Wuitt, Finchley, Middlesex, *‘ Improvements in protecting the 
surface of the iron and steel of ships and all other structures, except that 
of cables, tanks, and boilers, while in contact with water, from decay ; in 
preventing or abating and in facilitating the removal of foulness of ships’ 
bottoms ; and in giving a capacity of increased speed to ships.” 

778. Joun Leacn and Joun ANDERSON, Asht der-Lyne, L hire, 
“‘Certain improvements in machinery or apparatus for preparing and 
spinning cotton and other fibrous substances.” 

780. GEoRGE StTvaRT, Glasgow, Lanark-hire 
bleaching jute fibre.” 

782. Rictakb ARMITAGE, Huddersfield, and CuarLEes SENtoR, Dead Waters, 
near Hudderstield, Yorkshire, ‘* Improvements in means or apparatus for 
stretching fabrics.” 

784. THOMAS WILSON GorE, New Whittington, Derbyshire, “ An improved 
method of uniting earthenware, metal, and other pipes.”—Petitions re- 
corded 25th March, 1863. 

785. Ropert Musuet, Coleford, Gloucestershire, “ An improvement or im- 
provements in treating steel and iron prepared by the pneumatic process.” 

792, WILLIAM JolNsON, Warwick-square, London, ‘* Improvements in 
pocket-books, purses, wallets, and bill cases.” 

794. WILLIAM Tov and Ropert Paterson, Glasgow, Lanarkshire, N.B., 
“Improvements in portable apparatus for working drills and other in- 
struments.” 

796, JouN Henny Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in furnaces or fire-places, and in apparatus to be used in connection 
therewith.”—A communication from Louis Hebert, Paris. 

798. WinLiaAM BLaKkt, Glasgow, Lanarkshire, N.B., ‘* Improvements in the 
manufacture of labels for luggage and other articles.” 

S00, Epwarp Easton, The Grove, Southwark, Surrey, * An improved applica- 
tion of hydraulic apparatus for lowering full casks and other goods, and 
raising empty casks or vesse!s,”— Petitions recorded 2th March, 1863. 


onshire, *‘Improvements in 





N.B., ‘Improvements in 












Invention Protected for Six Months by the Deposit of Com- 
plete Specification. 
786, GaLbeRT TROowARD Ky, Portsmouth, “ Improvements in fog and other 
signals.”—Deposited ond recorded 25th March, i863. 


Patents on which the Stamp Duty of £50 has been Paid. 

891. THOMAS AVELING, Rochester, Kent.—Dated 9th April, 1860 

921, OkiGun VANDERBURGH, Syracuse, New York, U.S.—Dated 13th April, 
1s€0. 

861. THoMAs INGRAM, Bradford, Yorkshire.—Dated 4th April, 1860. 

896. Epwin Hrywoop, Haley-hill, Halifax, Yorkshire—Dated 10th April, 
1860. 


Ssu. Jon Hamer, Longsight, Manchester,—Dated 9th April, 1860. 





Patents ou which the Stamp Duty of £100 has been Paid. 
842. AkNOLD Morvox, Wakefield, Yorkshire.— Dated 7th April, 1856, 
S45. WiLLiAM Terny, Birmingham.—Dated 7th April, 1856. 





Notices to Proceed, 

2506. WILLIAM SADLER KENNEDY, (Queen’s-road, Bayswater, Middlesex, 
“An improved method of and apparatus for applying fomentations and 
other exterual remedies to the throat.”—Peition recorded Lith October, 
1862. 

3167. THomAs MArwoop Exton, St. Luke’s Soap Works, Golden-lane, 
Barbican, London, * Improvements in the manufacture of soap, and in 
the machinery employed therein.”— Petitewn recorded 25th November, 1862 

3170. JosErit STLINTUAL, Abbey Hey Works, Gorton, near Manchester, 
** An improved moulder’s blacking.” 

3I7L. FRANcIS PALLING, Esher-street, 
** An improved fountain penholder.” 

3173. WILLIAN AvstiN, Furnival’s-inn-place, Holborn, London, “An im- 
proved material for the manufacture of cartridge cases, applicable also 
for tubing and various other useful purposes.”—Petitions recorded 26th 
November, 1262. 

3176. JOUN HALFORD, Great Barr, Staffordshire, ‘‘ Improvements in the 
preparation and treatment of smail coal or slack, whereby a certain car- 
bonaceous product is obtained and rendered available for use in the 
manufacture of iron and steel in the processes of casting and moulding 
metals, and in the manufacture of paint and such like articles.” : 

3178. FREDERICK WILLIAM HaAntLey, Millbank-street, Westminster, ‘ Im- 
proved means of obtaining certain products resulting from the manufac- 
ture and purification of coal gas.”—A communication from George 
Huwitz, Copenhagen, Denmark. 

3151. Daviv AULD, sen., and Davin AULD, jun., Glasgow, Lanarkshire, 
N.b., “Improvements in working furnaces and steam boilers, and in 
apparatus connected therewith,” 

3182. JouN Livingston Linton, Buckingham Palace Hotel, Lendon, “Im- 
provements in the means of generating steam, and in the apparatus to be 
employed therein,’—A communication from Thomas shaw, Phila- 
deiphia, U.S, 

3183. DikK VEERKAMP and CnaRLEs Freperic AvuGustus VAN Trigt, Mer- 
cer’s-terrace, Liniehouse, Middlesex, “* Improvements in the treatment 
of old manufactured fabrics in order to obtain useful fibrous products 
therefrom.” — Petitions recorded 27th November, 1862. 

3189. JouN Henry Jonson, Lincoln’s-inn-flelds, London, ‘* An apparatus 
tor indicating the pressure of electric conductors in foreign bodies.”—A 
communication from Edmond Langlois, Paris, 

312. SAMUEL JOUN BROWNING, Portsmouth, “ Improvements in machines 
to be employed in brewing.” —Petitions vecorded 25th November, 1862. 

3200, FREDERICK GEORGE TAYLOR, Manchester, “ Improvements in washing 
machines,” 

Kev. Henry Mount, Fordington, Dorsetshire, * Improvements in 

motive engines, and in apparatus for generating steam for steam 

engines.” 

S211. MictaAkL Henry, Fieet-street, London, “ Improvements in the 
manufactare of leather.”—A communication from Manuel Luis Godoy, 
Prince de Bassano, and Louis Antoine Beadet, Boulevart St. Martin, 
Paris. — Petitions recorded 29th Noventer, 1362 

3214. GHEORGHE FEATUERSTONE Grirrix, New Adelphi Chambers, London, 
“ Improvements in the permanent way of railways.” 

8216. Joun Irwin, Wellingborough, Northampton, “ An improved machine 
for cultivating land,” 

3217. Ronert FLUpg, Aylestone Stone, Leicestershire, ‘* Improvements in 
looms for weaving narrow fabric.” 

3221. PETER WILLIAM Reuter, Buckland-crescent, St. John’s-wood, London, 
** The preparation of a new compound to be used for dyeing and printing 
purposes.” —A communication trom Edward Reuter, Paris.”—Petitions 
recorded lst December, 1862. 

3230. GKORGE FREDERICK BLUMBERG, Cannon-street West, London, “An 
improved method of, and apparatus for, producing designs in or on 

as, 


Upper Kennington-lane, Surrey, 
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. DuGcaLy GrawaM, Edinburgh, Mid-Lothian, N.B., “Improvements in 
steering and manguvring ships or vessels, and in the apparatus employed 
therein,” — Petitions recorded 2nd December, 18t2, 

325s. Ricuakp WALLIs, Basingstoke, Hampshire, ‘‘ Improvements in ap- 
paratus for loading and unloading vessels, and in transporting sacks, 
casks, and other packages or parceis from one landing place or stage to 
another, or to or Irom one warehouse to another.” —Vetition recorded 4th 

cember, 1862. 

Louis Curistori, Paris, WiLLiAM Hawkswortu, Linlithgow, N.B., 

nd Gusravus PALMER HarpING, Paris, * Improvements iu drilling, 
drawing, and rolling metals, and in the machinery or apparatus employed 
therein.”— Petition recorded 5th December, 1862. 

3286. RICHARD ARCHIBALD BROOMAN, Fileet-street, London, “ Improvements 
in kneading machines.”— A communication from Alexander Sezille, 
Noyon, France. 

3204. JouN HeNry JouNnson, Lincoln’s-inn-fields, London, ‘* Improvements 
m the construction of steam nerators.” — A communication from 
Joseph Francois Bérendorf, Paris. — Petitions recorded sth December, 1862. 

3315. WILLIAM CLARK, Chancery-lane, London, “ Improvements in um- 
brellas."—A communication from Jean Degivry, Boulevart St. Martin, 
Paris.—Petition recorded 10th Deceiiber, 1862. 

3359. WILLIAM SMEDLKY and ABRAHAM SMEDLEY, Nottingham, ‘* Improve- 
ments in machinery or apparatus tor the manufacture of textile or looped 
fabrics on warp lace machines.”—Pet iti recorded 16th December, 1862. 

i Alderwasl ironworks, Ambergate, 











O07. WILLIAM SMiTu LONGRIDGE, ey 
Derbyshire, ** Luprovements m machinery for rolling tyres, hoops, and 
rings.” 


3400. ALFRED Vincent Newrox, Chancery-lanc, London, “ Improved ma- 
chinery for attaching metal eyelets to cloth and othermaterials.”—A come 
munication from Charles Eaward Howard, bridgewater, Massachusetts, 
U.8.—Petiti ecorded 19th December, 1s62. 

$453. CROMWELL FLEETWooD VaARLEY, Fortress-terrace, Middlesex, ‘*Im- 
provements in electric telezraphs.”— Petition recorded 26th December, 1862. 

307. WiLLIAM GkORGE VALENTIN, Oxford-street, London, and FREDERICK 
Levick, Blaina, Monmouthshire, ‘* Improvements in generating com- 
bustible gases, and in the apparatus employed therefor."— Petition re- 
corded 3rd February, 1863. ; 
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349. Josuua James, Red Cross-square, Cripplegate, London, “ An improved 
covering for hooped skirts.”—Petition recorded 7th February, 1863. 

529. Witt1am Epwarp Newton, Chancery-lane, London, “ Improvements 
in producing stereotype plates for printing purposes.”— A communication 
from Richard March Hoe, New York, U.S. ’ 

582. JAMES INGLIS, Edinburgh, Mid-Lothian, N.B., ‘‘ Improvements in 
machinery or apparatus for folding paper and other fabrics or materials. = 
—Petitions recorded 25th February, 1863. : 

569. DanigEL CoLLines, Oldham, Lancashire, ‘‘ Improvements in machinery 
or apparatus for cleaning, steaming, and preparing cotton or other 
fibrous materials to be spun.” 

576. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
** Improvements in sewing hi "—J tion from Lebbeus 
Wisner Lathrop, Philadelphia, Pennsylvania, U.S.—Petitions recorded 28th 
February, 1863. 

594%. GEORGE Price, Cleveland Safe and Lock Works, Wolverhampton, 
Staffordshire, and Wittiam Dawes, Bolton, Lancashire, ‘‘ Improvements 
in burglar-proof safes and strong room doors and frames.”— Petition re- 
corded 3rd March, 1863. 

658. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in the treatment of certain fibrous vegetable substances with a view to 
the production of textile materials therefrom.”—A communication from 
Vittozio Secondo Ferrero, Asti, Italy.—Petition recorded 9th March, 1 

661. FREDERICK Cooke, Denton, Lancashire, ‘* Certain improvements in 
hats or coverings for the head.”—Petition recorded 1lth March, 1863. 

680. HENRY BERNOULLI Bartow, Manchester, “Certain improvements in 
looms for weaving.” —A communication from Alexander Frey, New York, 
U.S.—Petition recorded 13th March, 1863. 

736. Henry Witpr, Manchester, “ Improvements 
steam boilers.” 

738. Joun Saunpers and Joseru Pirer, Cookiey lronworks, Kidderminster, 
*¢ Improvements in apparatus employed in the manufacture of tin and 
terne plates.” —Petitions recorded 19th March, 1863. 

754. FREDERICK Ropverts and ALEXANDER Rowexts, Victoria-cottages, 
Barton-terrace, Gloucester, “ Improvements in agricultural implements, 
and in apparatus for working the same.”—Petitiow recorded 2)st March, 
186: 

















n {the construction of 








778. Joun Leacu and Joun Anverson, Ashton-under-Lyne, Lancashire, 
“Certain improvements in machinery or apparatus fur preparing and 
spinning cotton and other fibrous substances.” 

780. Grorek Stuart, Glasgow, Lanarkshire, N.B., 
bleaching jute fibre.” 

786. GILBERT TROWARD Key, Portsmouth, ‘* Improvements in fog and other 
signals.”—Petitions recorded 25th March, 1863. 
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And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-otlice Order, made payable at the 
Post-ottice, 5, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent 
Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made jrom Abstracts prepared expressly for 
Tus ENGINKER, ut the office of her Majesty's Commissioners of Patents. 








Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2499. F. Daricuy, MJortimer-street,} London, “ Sleem engines.”—Dated 11th 
September, 1802. 

This invention consists of an apparatus which the inventor connects to 
steam engines, and to the boiler or boilers of such engines, for the purpose 
of assisting in creating a vacuum behind the piston, ot utilising the escape 
or waste steam, and of condensing it and returning it to the boiler. He 
connects to the boiler a cylinder for receiving steam direct from the boiler ; 
this cylinder is in the form of an inverted cone at bottom, and has fitted in 
it a piston, terminating in a conical foot, which corresponds with and enters 
the conical bottom of the cylinder. At top the piston has a regulating 
screw, whereby it may be raised more or less up in the cone, and so allow of 
the issue of steam from the cylinder being regulated. This cylinder is fitted 
in a larger cylinder, into which the escape steam is free to enter, the outlet 
from this outer cylinder is narrowed, and leads into a condensing chamber, 
in which also the conical bottom of the first-mentioned cylinder is made to 
enter. The condensing chamber is fitted with four or more valves for the 
admission of air. Opposite the conical bottom of the steam engine, and in 
the condensing chamber, there is a conical vessel with a bell mouth, in 
which a corresponding conical plug is fixed. Like the piston, the position 
of the plug can be regulated to allow of the outlet being increased or 
diminished ; the conical vessel leads into a conduit for conveying the water 
to be fed into the boiler. The action is as follows :—Steam trom the boiler 
being admitted into the conical bottom cylinder, and escape steam into the 
cylinder surrounding it, the steam issuing from the conical bottom of the 
cylinder creates a blast, whicli draws in tue escape steam from the steam 
engine into the condensing chamber, and at the same time air through the 
valves in the chamber, the steam in the chamber becomes condensed, and 
passes off through the conical vessel and conduits to be fed into the boiler. — 
Not proceeded with. 

2505. A. Barcuay, Kilmarnock, N.B., “ Locomotive boring and winding en- 
gines.”—Dated ith September, 1362. 

This invention relates to the arrangement and construction of boring and 
winding engines, which are also arranged to be self-propelling. Under one 
modification the boiler of the engine forms the framing, or it may be carried 
on a rectangular framing in the ordinary way. ‘he boiler is of the hori- 
zontal tubular class, and on the upper part is arranged a pair of standards, 
which carry a horizontal shaft forming the axis of a beam ; one end of this 

m is connected to the piston rods of a pair of vertical cylinders placed on 
the upper part of the boiler at one end. The other end of the beam over- 
hangs the end of the engine, and to this free extremity are attached the 
boring rods and tool. A horizontal cylinder is arranged parallel with the 
boiler on each side ; the piston rods of these cylinders are connected to a 
crank shaft extending across the boiler, A pinion on the crank shaft drives 
a spur wheel on a shaft fitted between the beam standards, and carrying the 
winding barrel; this pinion slides to-and-fro on a feather, so that the 
winding barrel may be readily thrown into or out of gear by means of a 
coupling and hand lever. The crank shaft also carries a pinion or spur at 
each end, which gears with an annular wheel formed inside each of the 
main or driving wheels of the engine, so that, by putting these engines into 
gear with the bearing wheels, the engine becomes a traction engine.—Not 
proceeded with, 

2522. H. J. Lewis, Birmingham, “ Engines to be worked by means of water.” 
— Dated 13th September, 1262. : 

This invention relates to an arrangement of engine whereby the pressure 
of water from ordinary waterworks, or any other head of water, is made 
available to produce reciprocating motion in a piston, which motion is eon- 
verted into continuous rotary motion by means of a connectiug rod aud 
crank, as in the ordinary steam engine. 

















Criass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Mar- 
NESS, JC. 

2454. D. R. SAMUEL, Belvedere, Kent, “ Apparatus for steering vessels.”— 

Dated 5th September, 1862. ; ‘ 

In carrying out this invention the inventor proposes to reverse the tiller 
of the rudder by making it point * aft,” instead of “ fore,” as is usual, the 
end of the tiller being provided with a vertical pin and roller which acts in 
& groove cut in a double action lever ; this lever works on a centre pivot, and is 
forked at its fore end so as to receive a block of metal to slide in slots, 
through which block a screw works, being set in bearings on each side of 
the deck ; thus, when motion is imparted to the screw by means of a steering 
wheel, the block and lever are brought from the centre of the ship to the 
side required, and, consequently, the rudder is turned accordingly by the 
other extremity of the lever, the greater power being gained where most 
required, the difference in the lever being greater as the rudder is moved 
towards either side. The steering wheel may either be attached to the end 
of the screw at the side of the ship or may be placed in the centre of the 
= bevelled wheels being employed to actuate the screw.—Not proceeded 








QW. Wet.s, Ryder’s Court, Leicester-squaie, London, “ Horse shoes."— 
Dated 5th September, 1862. 

In carrying out this invention the inventor proposes to form a plate or 
false shoe of malleable iron, of the size and form of the hoof, the same 
having holes pierced therein corresponding with those in ths shoe 
itself ; the shoe is to be nailed to this plate, and the ends of the nails .urned 
over and broken off, thus securing the shoe to the plate. This p’fte has 
side clips and a toe clip, the toe clip being pierced with a hole for the 
purpose hereafter described ; the back of the plate or false shoe is frovided 
with a metallic strap, on one side of which isa stud, and on the other a 
boss through which a screw passes; this screw works into a nut on a band 
passing from the lower part of the heel round the upper and front part of 
the hoof, the other end of the said band passing over the stud before 
mentioned : the band is also pierced in front to allow of a hook to pass from 
it down to the front of the plate or false shoe, so that when the screw is 
actuated the plate band and hook become simultaneously tightened.—Not 
proceeded with, 

2475. G. Davirs, serle-strect, Lincoln’s-inn-flelds, London, “ Railway signals.” 
—A commnnication.— Dated 8th September, 1862. 

This invention has for its object the placing beside the rails (at a suitable 
distance from the stations) of a detonating signal requiring no change of 
the customary usages, capable of being put in action froin the station, and 
infallible in effect. —Avt proceeded with, 

2476. A. J. ALDERMAN, G@uildford-street, Bloomsbury, Loudon, * Ships’ wind- 
lasses, capstans, and cable stoppers.” — Dated &th September, 1862. 

This invention consists, First, in an improved cable stopper, by which the 
eable can be held firmly, its paying out checked and controlled, and the 
ship gradually brought up without any sudden pull or jerk upon the cable, 
and which invention can be worked with less manual force than is required 
for many of stoppers or compressers now in use, with less difficulty and 
danger to the persons working it and with much less vibration and shaking 
of the apparatus and themselves. The invention consists, Secondly, of a 
whelp of improved construction, by which the overlapping or riding of one 
link of the chain upon another, and the jamming of the cable against the 
bits, are prevented, and a greater hold of the cable upon the barrel of the 
windlass is obtained. That part of the invention which relates to an im- 
proved cable stopper consists in making the stopper in the form of a tube 
open at both ends, ‘and bolted to the ships’ deck forward or abaft of the 
windlass or capsta: as may be desired, the axis of the tube being in the 
direction in which the cable passes. The transverse section of the outside 
of the tube is rectangular, with flanges running along the bottom of its 
sides or cheeks for the bolts to pass through which fasten it to the deck of 
the ship. The interior of the tube must be wide enough for the chain to 
pass frecly through it. Its transverse section is a rectangle having its 
corners rounded off, and a ridge in the centre of its top and of its bottom. 
These ridges run lengthways from one end of the tube to the other. The 
ri-ige on the top may, however, be omitted. The aperture at each end of the 
tube is somewhat wider than it is in the centre or middle part, the edges of 
the sides being slightly rounded off, and the ridged bottom slightly 
depressed, and the ridge top slightly raised so as to facilitate the entrance 
and exit of the chain. The sides and top of the inside of the tube are 
immovable, but the bottom of the inside of the tube is movable, and by 
means of a lever can be raised or depressed at pleasure, so as to clutch, 
release, or retard the passage of the chain, as may |be required. The piece 
forming the bottom of the inside of the tube is connected on each side with 
one or more projecting bars, which work upwards and downwards in corre- 
sponding grooves formed diagonally in the inside of the two sides or cheeks 
of the tube, by which means the bottom of the inside of the tube is kept in 
its place, and whether raised or depressed will always maintain a position 
parallel to the top of the tube. One of the bars on each side of the tube 
throughout nearly half its length is made of the full thickness of the cheek 
through a slot in which it works flush with the outside of the cheek, and 
upon that part of the bar which works in the slot two projections or studs 
are so placed as to work into a forked lever, having its fuicrum on the out- 
side of the tube, by means of which lever the bottom of the inside of the 
tube can be raised or depressed at pleasure. 

2485. J. SaunpERS, Lewisham-road, Kent,“ Railway brake."— Dated oth Sep- 
tember, 1862. 

The patentee describes this invention as a simple, inexpensive, continuous 
railway brake, to be made to act by the power of the locomotive, and requir- 
ing no fixing between the carriages, but ready to act upon the carriages 
being screwed up together as is usual. He fits a vertical lever or bar, 
which he calls a contact lever, on every buffer head, by a pin through its 
mid-centre, on which pin the lever vibrates, and he fits each of these contact 
levers at the lower end with a pulley, and at one or both ends with the 
contact piec At a suitable distance above the buffer heads on the bodies 
of the carriages at the corners he fixes by a pin joint one end of a vertical 
eurved bar, which he calls a differential bar, which passes down behind 
and in contact with the back of the buffer head, and has fastened at its other 
end a rope which passes over the pulley of the contact lever, and is thence 
led to a bar hanging from the frame of the carriage, to which hanging bar 
its other end is fastened, This hanging bar carries the usual wooden blocks 
for pressing on to the periphery of the wheel, with a spring interposed 
between the said blocks and bar ; and this arrangement being the same at 
both ends of the carriage he connects the hanging bars carrying the blocks 
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by rope, iron wire, or rods ; thus each contact lever upon the buffer heads 
of the carriage is connected with its corresponding contact lever on the 
same side of the carriag Then, if a number of carriages are screwed up 
togetier in the usual way, it will be scen that the contact levers on the 
buffer heads at one end of a carriage will come in contact with the contact 
levers on the buffer heads at the end of the other carriage screwed up to it. 
It will be seen further that, if the position of the front pair of contact levers 
on the front pair of the buffer heads of the first carriage be altered from the 
vertical, all the contact levers must alter accordingly. Thus will be 
formed acontinuous railway brake apparatus. Ie proposes to make this 
brake act by the power of the locomotive by fitting the locomotive or its 
tender with an arrangement like a capstan or windlass or horizontal roller 
worked with toothed wheel and endless screw, and a rope coiled round this 
horizontal roller, so as to leave a bight or loop to be looped on to the hook 
of the first carriage, and having two ends to be attached to the lower ends of 
the contact levers on the buffer heads of the first carriage, so that, by 
simply turning a handle on the end of the spindle of the endless screw on 
the locomotive or tender, the roller will turn round, and cause the locomo- 
tive to pull either by the hook at the body of the carriage, or at the brake ; 
this will actuate the first contact levers, causing them to incline, and from 
the continuous nature of the arrangements will also incline all the levers on 
ali the carriages, and these levers being connected with the brake blocks by 
the ropes or chains as described will thus effect’ the braking action ; or he 
causes the brake to act by the power of the locomotive through other 
simple mechanical arrangements, which will incline the contact levers, and 
thus effect the braking action. 

2490. A. BarcLay, Ad: varnock, “ Improvements in traction engines, and in 
apparatus Jor indwating the pressure of steam,.”—Dated th September, 
1862, 

This invention has reference to a previous patent, dated March 10th, 
1862 (No, 646), Under one modification of the present invention, as applied 
to traction engines of the “ right angled class,” the crank shaft of each pair 
of engines has its bearings ut one end arranged in the side standard or 
frame, while the other end is connected to the main axle, or to the centre of 
the driving wheel, so that this end of the shaft vibrates with the motion of 
the spring of the driving wheel, while the other end remains a fixture in 
its bearing. The other pair of engines has its crank shaft arranged in like 
manner, the fixed bearings being on opposite sides of the machine. In this 
way the vibrating motion of the wheels as they traverse over the inequalities 
of the road is imparted to one extremity of each crank shaft, but without 
affecting the opposite ends, which revolve steadily in their bearings, The 
object of the arrangement is to prevent the vibration of the driving wheels 
from affecting the beat of the valves. The driving wheels are arranged one 
with a long tubular axle, to which the wheel is keyed, and extending across 
the framing , the other wheel is fitted with an axle which passes through 
the tubular one, and is fastened by a nut. Or the two axles may ve 
arranged paraliel to rotate in contact, and thus obtain an extended bearing 
surface when the engines are driven at different speeds. The traction 
engine is coupled to the vehicle accompanying it by a T-shaped connecting 
piece, which is carried on a vertical spindle, its prolongation passing 
through two bushes carried by the framing of the connected carriage, This 
arrangement admits of the lateral and vertical movements of the coupled 
engine and vehicle. The traction engine may also be guided as well as 
regulated in speed by means of a duplex brake action, which is operated by 
a single haud lever, so that the motion may be checked or the Lrake applied 
to either side of the machine, and so guide it by the different speeds of the 
driving wheels.—Not proceeded with. 


CLass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2445. H. L. Emery, Foulis-terrace, Brompton, London, “ Machinery for 
ginning cotten.”—Dated 4th September, 1302. 
This invention cannot be described without reference to the drawings. 
2451. W. Suater, Little Bolton, Lancashire, and W. R, Harris, Salford, 
“ Sel/-stripping carding engines Jor preparwg cotton, d&e.”"—Dated bth 
September, 1s62 
This invention relates to those machines known as self-stripping carding 
engines, and consists in the employment of a combination of mechanism for 
the purpose of raising and lowering the top flats of carding engines at a 
varying rate or speed, namely, to raise and lower and strip or clean those 
which are nearest to the * licker-in” or feed rollers at a quicker rate than 






























those which are nearest to the doffer.—Not proceeded with. 
2455, J. S. MARGETSON, Cheapside, London, “* Manufacture of the material 
inteaded for scarfs or cravats.”—Dated Sth September, 1862. 
In carrying out this invention the patentee arranges in the loom a single 
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warp of fine silk or other material, and he forms a double series of wefts of 

silk or other material of the various desired colours, wound on bobbins in 
shuttles, one series of such shuttles being worked on a higher level than the 
others, and which are thrown across the warp by hand or steam power, 
whereby the warp is buried between the wefts, and a different series of 
stripes and colours is produced on each side of the fabric, according to the 
colours of silk or other materials in the shuttles; and in some cases he 
employs gold or silver thread to form some of the stripes. The result of 
this arrangement is that he produces a twilled fabric twilled on both sides, 
having a striped pattern of any number of colours, and of various widths on 
both sides of the cloth, the pattern being totally different from each other. 


2471. J. Wurrennan, Manchester, ** Looms.”"—Dated 8th September, 1862. 
This invention consists, First, in certain improvements on a former patent 
granted to the present patentee on the 10th June, 1861 (No, 1470), whereby 
the chain drums, referred to in the specification of the said patent, may be 
moved in either direction, backwards or forwards as may be required, 
Secondly, in an arrangement of mechanism for varying the quantity of 
fabric taken up, such invention being governed by the shuttle box then in 
working condition. Thirdly, in an arrangemeat of mechanism for prevent- 
ing the stopping of the loom by the weft fork when the weft is withheld for 
the purpose of making a fringe, or for other purposes. 
2472. J. Hartsuorn and W. Reveate, Notlingham, “ Manufacture of lace 
fabrics.” — Dated sth September, 186 
This invention relates to means for the production of what are called scol- 
loped edges, and also extensions or contractions to holes and other parts of 
lace fabrics. For this purpose, in addition to the ordinary points, the 
patentees employ another or other bars of points below the ordinary points, 
and such extra point bars, in addition to their backward and forward motion, 
are capable of endway motion, regulated by Jacquard or other pattern sur- 
face, so that these points may operate upon threads to draw them sideways 
to the extent desired, and they are placed in position to enter between the 
threads just above the carriages when the desired endway motion may be 
given to such extra points to draw the threads sideways till taken and held 
by the ordinary points, and so on until the desired deviation from the other- 
wise regular course of the threads has been attained, 
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2486. M. Smrru, Heywood, Lancashire, “ Machinery for raising the nap on 
woven fabrics.”"—A conimunication,—-Dated 1th September, 1862. 

This invention consists in an improved combination and arrangement of 
machinery combined with heating cylinders for raising the nap on cotton or 
other woven fabrics. ‘The fabric to be operated upon first passes between 
stretching bars, then over a heated cylinder, then ov and under other 
stretching bars, between which the surface of the fabric is presented to the 
action of rollers covered with card teeth, or other agents for raising the nap. 
The fabric is then taken over another heated cylinder, and under and over 
other stretching bars, between which are other raising rollers ; drag rollers 
are also provided at intervals to keep the fabric to the requisite tension. 
The number of heating cylinders, raising rollers, drag rollers, and stretching 
bars may be increased or diminished according to the nature of the fabric to 
be operated on, and to the finish required, The drying and warming of the 
fabric during the operation render the fibres more susceptible to the action 
of the raising cards or other agents. 


Cass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, $e. 
250L R. A. Broom an, Fleet-street, London, * Iaplements for cultivating the 
soil coumunication.— Dated 11th September, 1862, 

This invention relates to steam tillage, and consists of an implement com- 
posed of two main parts ; the first, intended to cut out the earth vertically, 
is in the form of a rectangular box without any bottom: three of its sides 
are cutting for the purpose of penetrating, on pressure being applied, into 
the svil to the depth required. The second main part consists of one or 
more screws set to bore down into the soil within the space encompassed by 
the box. The implement advances, the box is inserted into fresh ground, 
the screws descend, and on ascending take up soil and turn it over into the 
qurrow last formed by them, and so on 
2521. W. Hares, Lorlock Gralam, Chester, “ Machinery for mowing and 

reaping.” — Dated th September, 1862 

This invention consists, First, in placing the cutters in a line with the 
axis of the driving wheel, instead of placing them either before or behind, 
as now customary ; this position allows the cutters to follow the inequalities 
of the ground. ondly, in connecting the shafts for the horse and the 
seat for the driver to a swivel frame connected to a centre stud in the main 
frame of the machine, for enabling the machine to be worked alternately to 
and fro across the field. Thirdly, in making the cutters with knife edges 
at each edge of the blade, and in making the guides through which the 
cutters work to project on both sides of the blade; also in making the 
outside guide piece to swivel on a centre to provide for the alternate to-and- 
fro working of the machine. Fourthly, in supporting the cutters in a frame, 
which frame is acted upon when required by a treadle and lever, from both 
ends of the machine, to enable the driver to raise or lower the cutters at 
pleasure.—Not procecded with, 




















Ciass 5.—BUILDING.—} 
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Ciass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, ge. 
2445. B. F. Cowan, Victoria Hotel, Ruston-square, London, “ Cannon and 
other jive-crms.”—Dated 4th September, 1862. 

In carrying out this invention the patentee employs a loading chamber or 
cartridge case, Which he calls athimble, because it has the general shape of 
athimble. This thimble isa hollow metallic or other suitable vube, opea at 
one end—that towards the muzzle of the gun, and closed at the other end - 
that towards the breech of the gun. The sides of this thimble taper 
slightly towards the open end, ‘There are two or more slits in the slides of 
the thimble, running from its open end towards the breech end, but stop- 
ping at a suitable distance from the breech end, so as not materially to 
diminish the strength of the breech end. ‘These slits of course make the 
sides of the thimble more or less flexible, so that the bore of the thimble 
towards its open end can be expanded by an internal, or contracted by an 
external force. This thimble contains the whole of the charge of powder or 
other explosive material, and may contain also, as may be found convenient, 
the whole or the rear portion of the projectile or shot, When the explosion 
takes place the gases thereby generated expand the thimble, and cause a 
proportionate amount of frictional pressure against the breech chamber— , 
that is, the inner surface of the sides of the gun surrounding the thimble, 
so that the expansive force of the ignited charge is thus employed to 
counteract its tendency backwards, He further secures the thimble in its 
place by some suitable external application, The charge may be exploded 
in any of the usual ways, but he prefers the central forward ignition ; and a 
thimble so arranged may be applied to any of the existing breech-loading 
small-arms which are fitted for central ignition. For the purpose of obtain- 
ing such ignition he employs the second part of the invention, which con- 
sists in the nipple, or other conductor of the spark to the powder, being so 
placed or arranged that the charge is ignited at the centre of itsfront portion. 
When so ignited the expansion of the thimble is obtained most rapidly, and 
no portion of the charge can be blown out of the gun without being ignited, 
while the fouling is also jeft in the thimble and removed with it, The 
piece is discharged by withdrawing the mandril so far as is requisite, and 
thus releasing it, on which it is forced forwards by the spiral spring, so as 
to strike and explode the cap. If it is desired, by adding on to the 
mandril a stud working into a slot in the handle, the piece can be placed 
either at half or at full cock 
2465. J. H, Jounson, Lincoln's-inn-flelds, London, “ Fire-arms and projec 

tiles."—A communication.—Dated 6th September, 1862, 

This invention relates to certain improvements in fire-arms, which 
mprovements are partly applicable to breech-loaders, and partly to muzzle- 
loaders, whether rifled or smooth bored, and also to a peculiar form of 
bullet suitable for rifled fire-arms of all kinds, The improvements in fire- 
arms consist, First, of a novel construction of elevation sight applicable to 
all descriptions of fire-arms. This is formed of a cross piece of metal 
having the usual sighting slot or nick made therein, and guided at one end 
by a vertical spindle sliding in a socket, while its ite end is ted 
with the milled head of a vert adjusting screw. By turning this screw 
the sizht may be raived or lowered, and will be permanently retained at any 
desired elevation by the action of the screw; consequently, there is nu 
liability of the sight becoming displaced, when once adjusted, by the shock 
or concussion arising from the dischar of the piece. Another improve- 
ment consistsin the application and us two inclines orcam surfaces formed 
upon the breech piece, when such breech piece is made to open or close the 
rear end of the charge chamber, by turning laterally upon a stud centre pin 
below the central axis of the chamber. The object of the inclines is to fore 
home the cartridge when inserted by the simple act of turning the breech 
piece in closing the breech. The reverse motion when opening the breech 
effects also the partial withdrawal of the cartridge case from the chamber 
after the gun has been discharged, the edge of the case being so formed as 
to engage between the two inclines above referred to. It is important, in 
order to obtain a really serviceable arm, that certain relative proportions 
be maintained between the dimensions of the spindle which secures the 
breech piece, the thickness of the movable breech piece, and the position 
of the movable breech piece, and the position of the socket in which the 
spindle is fitted. The dimensions of the charge chambers being given, the 
diameter of the rod or spindle should exceed that of the chamber, This 
spindle should be as close as practicable to the orifice or bore of the chamber. 
The thickuess of the movable breech piece should be at least equal to the 





















































distance between the centres of the charge chambers on the spindle, ‘The 
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socket which receives the spindle and its nut should, moreover, in all cases 





e chamber. The improved pro- 
jectile consists of a cylinder conoidal shot or bullet having two or more 
raised rings formed upon its rear end, which rings only take into the rifle 
grooves as the front portion of the bullet is of smaller diameter than the 
rings. The first ring is made wider but of less diameter than the second 
ring, so that it will penetrate partially only into the grooves, whilst the ring 
which follows being of larger diameter enters fully therein to the bottom of 
the rifle grooves, Behind these rings there is a cylindrical portion of less 
diameter than either of the rings, which portion is enclosed in the end of 
the cartridge, and is surrounded by a packing of hemp steeped in tallow 
or suet, such packing being contained in an annular groove, and serving to 
clean out the barrel at each discharge, the rear end of the bullet being 
chambered out so as to expand by the explosion of the charge, and force the 
packing into the rifle grooves. 

2466. W. J. Curtis, Holloway, “ Breech-loading cannon.”—Dated 6th Sep- 
tember, 1862. 

In carrying out this invention the inventor mounts the breech of the gun 
within w curved frame, through the forward ends of which pass the 
trunnions of the barre) or main portion of the gun. This curved frame is 
further secured to the barrel by a strap piece, whereby, when it is required 
to elevate or depress the gun, the barrel and frame will rock together on 
the axis of the trunnions. A vertical adjusting screw from the gun 
eurriage bearing upon the underside of the curved frame is provided to 
effect the vertical adjustment. The sides of the curved frame are pierced 
with elongated inclined holes, which are intended to receive the trunnions 
of the movable breech piece. ‘ihis breech piece is +o hung as to balance 
itself, or nearly so. This arrang t i but little exertion from 
the gunner to move it into or out of line with the barrel. On one of the 
trunnions of the breech piece is a lever, or it may be a spanner, for 
operating the breech piece, and turning it into a vertical position ready to 
receive the charge. When charged, the breech piece is again rocked on its 
trunnions, and having been brought into a line with the barrel, it is forced 
home by a binding screw that lies in a line with the axis of the gun, and is 
worked by a hand lever. This screw is tapped into the rear of the curved 
frame before mentioned, and is operated by a hand lever. It bears in the 
rear of the breech piece, and its action is to force the breech piece into close 
contact with the barrel, and thereby close the joint between them. The 
better to ensure a close joint, a portion of the contact surface may be coned, 
and thus an interlocking of the parts will be effected. If thought desirable, 
soft metal packing may be introduced between the contact surfaces.—Not 
proceeded with, 

2479. J. Maurice, Longham-place, Regent-street, London, “ Construction and 
preservation of ships and vessels.”-—Dated 9th September, 1862. 

This invention consists in forming round the sides of a ship or vessel, or 
attaching to the ontside thereof, a solid, partially solid, or hollow belt, 
which may be divided transversely as well as longitudinally, and should be 
fixed about the light-load water line, to give increased buoyancy or ability 
to carry armour plating for vessels of war, or to enable ships to carry 
additional weight applied externally or internally, whether such ships be 
for commercial or war purposes.—Not proceesed with. 

245, W. A. Musn, Faversham, Kent. “ Apparatus for capping, loading, 
and closing curtredyes Jor breech-loading fire-arws."—Dated Uth Sep- 
tember, 1862, 

This invention cannot be described without reference to the drawings. 


—___— 


Ciass 7.—FURNITURE ANID) CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 

2457. W. E. Newton, Chancery-lane, Londen, “ Lawps.”"—A communication 

—Dated 5th Septenber, 1862. 

The — of this invention is to construct a lamp adapted to convert 
hydrocarbon oil, camphine, or other liquid lighting material into gas, and 
to burn the gaseous product in a separate illuminating flame apart from the 
wick without the use of a chimney. The invention particularly consists, 
First, in an improvee manner of forming and applying the deflector by 
which air is furnished to the flame in the most advantageous direction and 
condition. The invention consists, Secoudly, in an improved device for 
supporting the deflector adjustable upon the wick tube. Thirdly, in a 
device for supporting a reflector or other article to be used in connection 
with the lamp or a nursery cup or vessel to contain water or liquid that 
may be heated by the flame of the lamp. 

2460. 8. H. Huntiey, Upper Baker-street, London, “ Cooking appuratus.”— 
Dated 6th September, 1862. 

The patentee claims, First, the construction of cooking apparatus having 
two or more boilers, and one or more ovens placed between the boilers, and 
in which both the boilers and the oven or ovens are heated by the same fire 
or tires (substantially as described with reference to the drawings). Also 
the combination of such apparatus with a hot plate or open fire for roasting 
and boiling. Secondly, the construction of cooking appparatus in which two 
or more boilers are tixed inside a casing, and air oven or ovens above and 
between the boilers, access being gained to the boilers on either side of the 
oven or ovens, and in which the draught from the fire or fires is caused first 
to pass along the bottom surfaces of the boilers, and then to circulate over 
the greater part of the surfaces of the oven or ovens on its way to the chim- 
ney. Also the adaptation of such apparatus to field purposes by affixing 
a store box, wheels, and shafts to the same. 

2483. J. SauNDERS, Lewishameroad, Kent, ** Lamps." —Doted 10th September, 
b2. 


8 


extend beyond the front end of the charg 








The patentee claims the construction and use of lamps having annular 
reservoirs. Which are combined or connected by means of a central arrange- 
ment of syphons and air tubes with a wick mceptacle or cup of any con- 
venient form or size as described, 


Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2426. W. Hunt, Tipton, ** Manufacture of muriate of ammonia.”—Dated 

2nd September, 1862. 

The patentee claims manufacturing muriate of ammonia by passing a 
mixture of volatilised muriatic acid and atmospheric air or uncombined 
nitrogen through burning coke or coal, or other carbonaceous fuel ; or pass- 
jug a muxture of atmospheric air, or uncombined nitrogen, through ignited 
fuel, with which fuel has been mixed chloride of manganese, chloride of 
iron, or other chloride capable of yielding chlorine or muriatic acid when 
heated. 

2446. W. CLARK, Chancery-lane, London, “ Manufacture of a blue colouring 

matter.” —A communication.—Dated 4th Se ptember, 1862. 

For the pu of this invention the inventor takes equal parts of 
aniline, red and crystallised toluidine, and heats them fo- five or six hours 
ata temperature not exceeding 324 deg. Fah., and of not ,ess than 270 deg., 
after which time a paste of a beautiful blue colour is produced of a slightly 
violet hue. This raw paste contains, besides the blue colouring matter, 
traces of red, which oo not become changed, and also an excess of 
toluidine. In order to purify it he boils the paste with dilute sulphuric or 
miuriatic acids, which form salts very soluble in toluidine and red aniline, 
without injuring the blue, A mixture of one part of common muriatic 
acid with eight or ten parts of water, is preferable for effecting this purifi- 
cation, The matters are boiled in the diluted acid until there is no longer 
any trace of red colour in the washing waters. The insoluble residue will 
be pure blue, which may be used for dyeing and printing. 

2458. S. H. Hapiey, Upper Thames-street, London, ** Manujucturing gas 

Jor illumination," —Dated 5th September, 1262. 

The patentee claims the production of permanent illuminating gas by 
the decomposition of steam and volatile hydrocarbon in the state of vapour, 
the steam and hydrocarbon vapour being mixed while the hydrocarbon is 
in the nascent state, by subjecting such mixture to the action of red hot 
carbon, as described. 

2462. S. Pupney, Clapham, Survey, “ Apparatus to be used in the manufac- 

ture of sulphuric acid."”— Dated 6th September, 1862, 

This invention consists in improvemeuts in the construction of sulphuric 
acid chambers, These cl are ly constructed of sheet lead, 
the floor, walls, and roof of the chamber being of this material. Now, 
according to this invention, the patentee employs sheets of glass in the con- 
struction of the parts of the chamber. The floor and the lower part of the 
walls may be formed of lead, as heretofore, so as to have at the bottom of 
the chamber a liquid-tight cistern to receive and coutain the condensed acid, 
or the floor may be composed of sheets of glass, the joints between the 
sheets of glass being then made tight, by preference, by the edges of each 
sheet being bent downwards, and caused to dip into grooves formed in the 
joists or supports which carry them ; the condensed acid collecting in these 
grooves will form a tight joint. The sheets of glass to form the walls and 
roof of the chamber are carried by uprights and rafters placed at distances 
apart slightly less than the width of the sheets of glass employed ; the up- 
rights and rafters are grooved on each side to receive the edges of the sheets, 
and such portions of them as come within the chamber are covered with 
strips of lead, which serve both to protect the uprights and rafters from the 
action of the acid, and also to secure the shects of glass, the edges of the 
leaden strips being bent down outside the chamber over the edges of the 
glass, The sheets of glass, when they meet end to end, are made to lap 
the one over the other, and the lappings are so arranged that condensed 
acid trickling down the surface may not escape at the joints. These lap 
joints will be rendered gas-tight when the chamber is at work by the con- 
densed liquid accumulating between the plates of glass where they overlap. 
When the upper edge of the leaden cistern, at the bottom of the chamber, 











meets the glass, the lead is bent into a Y form all round the top of the cis- 


tern, and the lower edges of the Leng are made to dip into the small trough 
so produced ; and as liquid quickly accumulates in this trough when the 
chamber is at work, a gas-tight joint will be formed. Where luting or 
cement is required to render the c! ber gas-tight and secure the glass, he 
employs for the purpose oily, fatty, or resinous substances, mixed with 
pipe-clay, or other material likely to be little acted on by the acid. 
2483, J. FLEITMANN, Iserlutur, Prussia, “ Manufacture of copper froin co, 
oves "—Dated 9th September, 1862. patie itl 
This invention is more particularly applicable in the facture of copper 
from those ores which contain silver or gold, and which have as impurities 
arsenic, antimony, and phosphorus, which, according to the ordinary roast- 
ing and smelting process, are very difficult to separate eutirely from the 
copper. The copper ores employed are first ground to a powder, then one 
part of such powder is subjected to a roasting process and is roasted dead. 
The roasted product 1s mixed with the unroasted portion of the ore, and 
together with suitable materials for producing a slag, such as silica and 
cinder of a previous smelting process, it is then subjected to heat in order 
to be melted. The melted mass is run into water, and the product is ground 
to powder. Part of this powder is subjected to a roasting process, and is 
roasted dead. The unroasted and roasted products are then mixed, and 
together with fluxing matters such as silica and cinder or slag irom a pre- 
vious smelting process, are subjected to heat and melted. The melted mass 
is run into water and again ground into powder. The powder thus obtained 
when necessary is divided into two parts, one of which is roasted dead and 
then mixed with the unroasted powder, and the mixture is melted as before. 
In this manner the ore is again and again treated tillthe resulting sul- 
phuret of copper is in the condition desired, The sulphuret of copper obtained 
is ground to a powder, is roasted dead and moistened with a solution of an 
alkali, for which either carbonate or caustic soda or potash is used, In 
those cases where the quantity of silver or gold present is important, then 
the same is to be extracted in the ordinary manner before roasting the 
sulphuret of copper dead. The oxide of copper is subjected to heat so as to 
melt the alkali, but not the oxide of copper, which is then to be well washed 
in water. The product obtained is mixed with powdered carbon (wood 
charcoal being preferred) and then melted, applying either coal or car- 








| on the rod or other moving surface round which it is epplied, instead of, as 


buretted hydrogen or pure hydrogen, which is preferred to be done in a | 


blast furnace of comparatively small height, the interior of which is lined 

with fire brick or fire clay.—Not proceeded with. 

2491. G. Ritcnie, Bdinburgh, “ Extracting the liquid portion of yeast, spent 
hops, we." —Dated th September, 1862. 

This invention relates to a mode of subjecting yeast, spent hops, or other 
similar matters, to filtration, in such manner as to extract therefrom the 
liquid portion, and so avoid the loss of a considerable portion of the liquid. 
Under one moditication or system of arrangement the yeast obtained in 
brewing 1s placed in a filtering vessel, which may be formed either of 
metal, stone, slate, or wood, coated so as to render it impervious to air. 
Inside the filtering vessel is fitted a false bottom, which, if made of metal, 
stone, slate, or wood, is perforated; or it may be made of wire, similar to 
the bottom ofa sieve. This false bottom is properly fitted in its place, and 
the space between it and the filtering vessel is put in communication with 
an air pump. On the surface of the false bottom two, three, or more 
plies of filtering cloths are placed, and the yeast is then poured on to the 
cloths. Theair is exhausted trom beneath the false bottom by means of 
the air pump, the atmospheric pressure on the upper surface causing the 
fluid portion of the yeast to be driven rapidly down through the interstices 
of the cloths and the false bottom. In this way the whole of the liquid 
portion of the yeast is utilised, and an important saving is effected. Spent 
hops, grains, or other generally similar matters which have hitherto been 
but partially deprived of their liquid portions, may be treated in a corre- 
sponding manner, so as to effect a saving thereon. 

2508. P. Warp, Bristol,‘ Manufacture of a double sulphide of caleium and 
sodium.” —Duted 11th September, 1862. 

In carrying out this invention the patentee produces double sulphide of 
calcium and sodium from the substance known as soda ash waste, an article 
»roduced in the manufacture of soda when sulphate of soda has been roasted 
with chalk or limestone and powdered coal, and the resulting carbonate of 
soda has been dissolved out. There then remains the soda ash waste, con- 
sisting, principally, of sulphuret of calcium, lime, and small coal. This 
material is of little if any commercial value. According to this invention 
the patentee takes this when in a fresh state (as when exposed to 
the air it bocomes decomposed, and is then not so suitable for this pur- 

), and he mixes it with sulphate of soda in suitable proportions, and 
eats the mixture so as to obtain a double sulphide of calcium and 
sodium. 
2535. J. Webster, Birmingham, “ Manufacture of nitric and nitrous acids.” 
Dated 15th September, 1862, 

In carrying out this invention the patentee first g tes the binoxide 
of nitrogen gas from nitrous acid, or any other body containing the 
binoxide of nitrogen gas. If using nitrous acid he causes the acid to be run 
into a suitabie retort or vessel red hot, and filled with pumice stone, or 
other similar material that will stand a red heat without being decomposed 
by the acid. The nitrous acid, being run or dropped upon the red hot 
pumice stone, becomes converted into binoxide or dentoxide of nitrogen gas 
N03, This gas is then conveyed to a vessel or generator, or condenser, 
furnished, at a suitable position at the side and near the bottom, with a 
draught hole or regulating damper, and at the top with an outlet into a 
chimney to obtain a draught; or the draught may be insured by other 
means if required. One or more of these generators or coudeusers may be 
employed, according to circumstances. The binoxide of nitrogen gas N O2 
may be conveyed to the generator from the retort by a pipe having its 
ingress to the generator at or near the bottom of that vessel, and opposite 
the draught pipe, to meet the current of air passing through the draught 
»ipe. ‘Lhe binoxide of nitrogen gas N 02, coming in contact with the air, 
instantly absorbs two of oxygen from the atmosphere, and becomes nitrous 
gas NO+. The generator contains a number of trays or divisions, upon 
which are laid the following materials (varying according to circum- 
stances) :—Thus, if he requires to make nitric acid and nitrous acid, 











the materials upon the trays will be gravel, sand, broken pumice stone, or | 


other similar substances, upon which the acid will not act damped with 
water. If he requires tv make any particular nitrate he places upon the 
trays, instead of the substances before named, the caustic base of such 


nitrate damped with water; thus, if he wishes to make the nitrate of , 


potass, he employs the caustic of potass ; if the nitrate of soda, the caustic 
of soda, and so on, only in the case of using caustic of soda care must be 
taken that it be mixed with gravel or sand, to prevent its offering, by its 


density, any obstruction to the passage of the gas, and to afford a larger | u 
' steel, into and from such retorts or heating arrangements, without their 


surface for the action of the gas. Carvonates, either alone or mixed with 
the caustics, may also be employed, if preferred. 





Ciass 9.—ELECTRICITY.—None. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 


2347. R. Harrinaton, Birmingham, *‘ Uinbrellas and parasols.”—Dated 
22nd August, 1862. 
This invention consists, First, of a particular arrangement of the part of 
a catch for holding umbrellas in theexpanded and closed positions, whereby 
such catches are rendered more efficient, certain, and facile in their action 
and relates to that class of catches which hold by means of a nib or dents, 
entering a small hole or recess in the stick. In these catches, heretofore, 
the parts have been generally so arranged that, when the umbrella is ex- 
tended, the catch lever holds by a pullimg action on its fulerum, which has 
in 1 a t tendency to release itself, which is only overcome 
by the strength of the spring operating it, while at the same the use ofa 
strong spring for the purpose is very objectionable. The patentee disposes 
the catch, the parts of which are arranged and constructed according to 
this invention so that the catch lever, when keeping the umbrella or parasol 
in the extended position, holds by a thrusting action, in such manner that 
the greater the force applied to it, consequent on the position of the umbrella, 
the more securely it will hold, A slight spring only is necessary for the 
catch lever, which is convenient for handling, and answers all requisite 
purposes. The same catch that holds the umbrella in an expanded condition 
also keeps it closed, the catch nib or detent entering asmall hole in the stick 
at the proper point. He applies the catch to the runner, and in forming 
its parts he makes the catch lever and the part that carries its fulcrum of 
two gutter-like or concave parts struck up in metal, the one being soldered 
with its back to the runner while the other embraces its raised sides and is 
mounted on a fulcrum carried thereby. The raised sides are so cut away as 
to allow of the necessary movement of the catch lever, which, although free 
to rock on its fulcram, is by its embracing sides prevented from moving in 
any other direction, and its fulcrum so released from strain and liability to 
get out of position. He forms the pin or detent nib on the catch lever itself, 
ora secondary lever may be used to operate the catch lever or detent. In 
the latter case it may be simply a springarm and nib, having a tendency to 
enter the hole desired, such arm being disposed so as to assume the thrusting 
position, and increase the hold desired ; this is carried bya bridge piece 
fixed on the runner. Another part of the improvement consists in the 
icular arrangement and application of the spring to operate on the catch 
ever, Which he forms of a smal/ coil placed on the fulcrum, the two ends of 
the wire forming the coil projecting tangentially therefrom, so that, when 
applied and placed in tension, the ends take effect, the one on the abutmeni 
provided for it, and the other on the tail end of the catch lever. Another 
part of the invention relates to improvements in making top notches and 
runner notches (notched pieces receiving the ribs and stretchers of parasols 
and umbrellas) whereby more equal and regular divisions of the nicks or 
cuts are obtained, This is effected by making a series of indentations 
equal to the number of nicks required on one or both sides of the pattern 





from which the notch pieces are cast. These indentations being equally ; described the gratings are in the same plane, but a moditicatior 





and carefully divided and set out in the pattern, clearly indicate the positions 
in which the nicks are to be cut in the castings made theref: 





rom, such marks 

or indentations besides leaving less metal to be removed from the 

castings. 

2348. H. TweLverTrees, Bromley, Middlesex, ‘* Preparation of washing 
powders, soap powders, and cleansing crystals.”— Dated 22nd August, 
1362. 

This invention consists in combining glycerine, or extract thereof, or 
other oleaginous and fatty matters such as are used in or suitable for the 
manufacture of suap, with other ingredients or materials in the manufac- 
ture of soap powders, washing powders, and cleansing crystals. 

2358. M. Henry, Fleet-street, London, “‘ Stujling boxes and their packings.” 
A comnunication.—Dated 23rd August, 1862. 

To simplify the description of this invention the patentee explains the 
invention as applied to a piston rod, but it must be understood that it is 
applied in like manner to valve rods and plunger rods, and other articles 
or surfaces round which stuffing boxes and their packings are used. Kound 
the rod are fitted metallic springs or mngs. The patentee includes in the 
term “ ring” complete rings, as also springs or pieces of the form of a ring 
not quite complete, or of a ring cut through, divided, orhaving a break 
of continuity at one or more portions of its circumference. Or these 
rings or springs may be deep rings, or short tubes, or cylinders, with or 
without a lonyitudinal slit or division or break of continuity. The rings 
may be fitted in grooves or recesses after the manner of piston packing, aud 
they may press on the rod directly, or through the medium of interposed 
metal rings or segments. Two or more rings may embrace the rod, and 
be kept to their work by one or more annular or cylindrical springs, which 
surround the rings and press on them either directly or through the medium 
of interposed pieces. In the term ‘“‘cylindrical’’ the patentee includes 
springs of the form of ashort cylinder or tube, with a longitudinal slit 
division or break of continuity. This metallic packing takes its fulcrum 


in erdinary packing, on the fixed surface of the stufling box or gland. The 
vacking is fitted in a recess or part clese to the cylinder cover or orifice tu 
be packed, that is, as near as possible to the steam or other working fluid. 

The further part or other end of the stuffing box or its gland may be 

extended and fit closely round the rod to constitute the effective guide for 

the rod to work through, and by admitting the Jubricating material through 
this part, the rod may be lubricated practically free from contact with the 
steam or working fluid. 

2359. C. H. RorckNER, Bristol, *‘ Improvements in syphons for discharging or 
drawing off large bodies of water, and in the mode of charging, Jixing, and 
constructing same, whereby they are rendered permanently self-acting.”— 
Dated 23rd August, 1862. 

The object and imtention of this invention is to dispense with machinery 
and simply to employ a steam boiler (which may be portable) or a reservoir 
containing water, for charging the syphon; and, further, in adapting 
one or more valves to the legs of the syphon : if two valves, then one of the 
valves (namely, that by which the water passes out of the syphon into the 
tidal water course) is so adjusted as to lift outwards, and the other or in- 
duction valve, lifting inwarus. ‘To the extreme upper part or bend of the 
syphon a pipe is connected, fitted with a cock for establishing a communi- 
cation between the exterior of said syphon and an ordinary steam boiler, 
or it may be a reservoir of water. Now, suppose a syphon thus constructed 
to be fixed over a coffer dam, for example, one leg thereof being on one 
side thereof and the other leg on the opposite side, the former leg being 
immersed in the water therein, and the outer leg also in water : the inventor 
proceeds to charge the syphon by admitting steam thereinto from the boiler, 
or water from a reservoir, thus forming a vacuum in the syphon. He then 
shuts off the communication between the syphon and the boiler or reservoir, 
and disconnects the same if desirable. The water now flows out of the syphon 
by the cutlet valve, and continues to do so until the water in the tidal 
water course reaches the level of the water within the dam, and as the tide 
rises the valve prevents the entrance of water into the syphon. In order 
to avoid the necessity for recharging the syphon periodically, as heretofore 
practised, he proposes either to form ashallow reservoir beneath and around 
each leg of the syphon, or to form the ends of the leg turned up so as to 
contain water, and thus to preserve the vacuum in the syphon. By these 
means the syphon, when once charged, will continue to work for an inde- 
finite period, and is thus rendered permanently self-acting ; moreover, a 
syphon thus constructed will be found an excellent substitute for a sluice 
and infinitely less costly.—Not proceeded with. 


2361. M. J. Haines, Bristol, “ Driving bands or straps.” —Dated 25th August, 
1862 


In the specification of an invention for which provisional protection was 
granted to the present patentee on the 2ist August, 1860 (No. 2075), was 
described the manufacture of driving straps of small strips of leather, hide, 
or other suitable material, cut to a width equal to the thickness, and to a 
length equal to the width of the intended strap. The strips had holes formed 
through them, and were threaded side by side on lengths of wire rope, the 
wire rope thus running longitudinally of the strap. Now according to the 
present invention the patentee binds round the lengths of wire rope with a 
helical coil of wire, in such manner that the coils lie close up to one another. 
Before threading the strips of hide or other material upon them, or m place 
of employing wire rope thus bound round with wire, straight tengths of 
wire bound round with a helical coil of wire may be employed. 

2362. H. R. Huanes, Salford, “Construction of sawing machines."—Dated 
26th August, 1862. 

This invention cannot be described without reference to the drawings. 
2364. J. and B. HARRISON, Olley, Yorkshire, “ Clod crushers."—Dated 26th 

dugist, 1802. 

This vention consists in the use of two, three, four, or more drums, 
wheels, or discs placed at intervals on 4 shaft, and a series of bars or lags 
with spikes cast or fixed on one side thereof, and which bars are fixed at 
small distances apart, or leaving spaces betwixt them across the edges of the 
drums with the spikes outward, thereby constituting a spiked skeleton 
roller or clod crusher. The bars are formed to fit into dovetailed notches 
in the drums or discs, and arranged so that the spikes on one bar shall be 
intermediate to those on the adjoining bars in the line or direction of rota- 
tion. 

2366. T. Ricuarpson, Newcastle-upon-Tyne, and R. ALLISON, Moorgate- 
street, Loauon, * Treatment of articks of steel."—Dated 26th August, 
1862. 

In order to obviate various well-known difficulties the inventors employ 
retorts or closed heating apparatus, and they prefer such an arrangement as 
will allow of the introduction and withdrawing of the steel, or the articles of 


being subjected to a similar decarbonising action of the atmosphere, and 

also that each retort or other suitable heating arrangement shall be so con- 

structed as that a desired uniform temperature may be maintained.—Not 
proceeded with, 

2368, J. Riper, Leeds, “ Construction of fencing posts or standards, to be used 
either Jor straining or otherwise sustaining fences.” —Dated 26th August, 
1862, 

In making such posts, poles, standards, or pillars, the inventor mostly 
uses sheet iron, or other thin plate, and he constructs them in section of a 
diamond, square, or other straight-sided figure, whereby he obtains con- 
siderable strength ; also he sometimes constructs such post, poles, standards, 
or pillars of triangular section, or of serrated or indented section (as fully 
delineated in the drawings). In making the joints of these posts, standards, 
or pillars, he prefers to use a lap joint, and, after hammering or rolling the 
sheet iron or other thin plate to the form required, to close the lap joint, 
by soldering, galvanising, rivetting, or any two or more of these means ; 
but he does not restrict himself to the use of lap joints. The improvements 
also consist in bushing the holes in such posts, pillars, or staudards, through 
which strained fence wire passes ; such bushing may be carried into effect 
by using for the sheet iron, thin plate or other pipmg ortubing secured in 
the said posts, pillars, or standards.—Not proceeded with, 

2376. C. CLARK, City-road, London, “ Tea and other trays for the table.”— 
Dated 27th August, 1862. ; 

This invention consists in making trays for the table with a centre piece, 
in or upon which the urn or other apparatus for making and containing the 
tea, coffee, or other beverage is mounted or fitted, and with a movable or 
rotating plate upon which the tea, coffee, and other services are placed, so 
as to be filled from the urn as they move or revolve therewith. The said 
plate or tray, with its contents, can then be moved at pleasure for serving 
purposes.—Not proceeded with. 

2379. R. A. BROoMAN, Fieet-street, London, “ Machinery for separating or 
sorting and washing coal and other minerals.” —A comii unication.— Dated 
27th August, 1862. : 

The machinery hereafter described may be used for effecting the separa- 
tion and washing of coal and other minerals, or for effecting one or other 
of those operations. ‘The machinery for separating and sorting minerals is 
as first hereafter described. ‘Yhe material is introduced through a hopper, 
and is delivered on to a horizontal revolving disc, from whence it 1s forced 
by a stationary scraper on to a circular classing table, composed of a grating 
divided into several concentric belts or zones, in each of which the grauns 
is of a different degree of fineness. When rotary motion is imparted w 
the horjzontai disc at the rate of four or five revolutions a minute, = 
classing table is made to make one revolution per minute. A central _ t 
passing through the table supports one or several rakes, which stir up the 
material on the table. When the table has made about three-fourths of ” 
revolution a fixed stop bars the passage to such portion of the material as 
may not have passed through the grating in the outermost belt, and rl 
jects or guides it on to the next beit nearer the centre, and so on for al the 
belts. The matter passing through the several gratings falls in - : 
masses on to separate annular tables under each belt, and is taken off | xs 
use, or is received for washing, in buckets on an endless belt, which raises 


it to the washing machine hereafter described. In the ee — 
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machine is made by placin; tings of different degrees of fineness under 
one another. Sanpers cunive of scrape from each grating such matters 
as may not have passed through them. In acting upon coal the finest par- 
ticles are subjected, after leaving the tables and before entering the buckets 
to be washed, to a strong blast, in order to drive off the lightest particles, 
which otherwise would form a kind of mud in the washing machine. The 
washing apparatus, which may be combined with or separated from the 
sorting machine, is constructed as follows :—A large piston, made to move 
up and down, is fitted in an open — in a large tank. The piston is 
surrounded by a flat belt, placed horizontally between two upright rings, 
and free to move upon rollers. The belt is formed of a grating covered 
with metallic cloth, upon which the materials to be washed are placed. The 
materials, when the two hi are bined, are delivered by an end- 
less chain carrying buckets into the washing machine. The belt is so 
inclined that each of the points of its circumference, in the course of its 
rotation, plunges successively at the same spot in the tank, while each 
int diametrically opposite is entirely out of the water. The material to 
= washed is delivered on to the belt, and passed under a rule or guide to 
regulate the thickness of the layer on the belt. The belt then carries the 
material under rakes, which stir it up and mix it with the water. The belt 
takes on the materials under a scraper made to descend a given distance 
into them. This scraper removes the upper layer, and guides it into a 
bucket wheel, which delivers the materials out of the machine. Another 
set of scrapers acts in a similar manner on a deeper layer. When coal is 
being washed, these two layers — the best of the coal of two 
different degrees of purity. The third and remaining layers are removed 
by other scrapers and wheels, and any remaining refuse may be taken off 
by hand. 
2381. J. G. Nurrine, Regent-street, London, “‘ Manufacture of buttons.”— 
Dated 27th August, 1862. 

This invention relates more particularly to the metal button used for 
soldiers’ clothing, but may also be applied to buttons suitable to ordinary 
clothing purposes. The invention consists in making the shanks loose in 
the back of the button, instead of soldering it rigidly thereto as usual. By 
this means the shank may be pushed back into a recess made in the back 
of the button. The button is made hollow, as usual, and the shank when 
pushed in will not project out from the body of the button, aud will not, 
therefore, be liable to cut the clothing when the latter is tightly compressed, 
as is usual when required to be packed for transport on shipboard to dis- 
tant countries. 

2382. A. V. Newron, Chancery-lane, London, “ Machinery for printing 
JSrom engraved plates.” —A communication.—Dated 27th August, 1862. 

This invention cannot be described without reference to the drawings. 

2388. G. Biwpe, Birmingham, “ Manufacture of brooms.”—Dated 28th 
August, 1362. 

In carrying out this invention the inventor takes a broom head of the 
ordinary form, that is of a semi-cylindrical form. He drills a series of lon- 
gitudinal holes in this said broom head in a plane parallel to the flat side, 
the numberof the holes being equal tothe number of rows of bristles, tufts, or 
knots of fibre to be placed in the broom. The said holes are drilled from 
one end to nearly the other end of the broom head. He also drills holes 
in the flat side of the broom head for the reception of the tufts or knots of 
fibre, the last ioned holes ing into the before mentioned longitu- 
dinal holes. He takes fibres double the length of the tufts or knots in the 
finished broom, and he doubles the fibres at their middle so as to make tufts 
or knots of the required size. By means of a large needle a piece of strong 
string is passed along one of the longitudinal holes, and being drawn out 
of one of the holes in which the tufts or knots of fibres are inserted, the 
said string is passed over the doubled part of the tuft or knot, and the said 
tuft or knot is drawn into the said holes by the tightening of the string. 
The string is in succession passed over the doubled part of all the tufts or 
knots to be inserted in one row of holes, and the tufts or knots are drawn 
and fixed in the row of holes. The string is fixed by being wedged in the 
hole at the end of the broom head by means of a plug of wood. Tufts or 
knots of fibres are fixed in a similar manner in the holes of each row.—Not 
proceeded with. 

2391. W. HusBanD, Hayle, Cornwall, Water valves."—Dated 28th August, 
1862. 








The patentee claims, First, casting or forging into one valve, or other- 
wise connecting two or more domes or rings, each with two or more beats, 
to close on a seat with four beats, more or less, always adapting the number 
of beats to the size of the valve or pump; the larger the valve the greater 
the number of beats that may be used with advantage. Secondly, casting 
the arms which unite the various beats inclined from a vertical plane, and in 
such a pf that the valve, when rising by the action of the water, or falling 
through the water, shall rotate, thus ensuring an equal wear of the beats, 
guides, and interior of valves. Thirdly, giving the upper part of the valve 
the greatest proportional lifting area, whenever there is sufficient height in 
the valve box, thus keeping the centre of gravity low down, and diminish- 
ing the tendency to cant to one side. And, Lastly, making the seating of 
the valve approximate to the form of a hollow cone, and dropping the valve 
therein, substantially as described, for the purposes set forth. 

2392. G. CooKE, Mornington-crescent, London, “ Apparatus for securing or 
Sastening doors to prevent robbery ov intrusion.”—Duted 28th August, 
1862. 


This invention consists of a stick in the form of a walking-stick, the 
upper part or handle being formed with a crescent or crutch-head for the 
purpose of placing it beneath the handle of a door, the key, or the lock 
itself. The crescent or crutch-head may be formed of a separate piece, and 
inserted into a hole bored in the upper end of the stick, and moved 
upward or downward, according to the height required to place it ; and the 
crutch-head is to be kept up in its place by a metal pin passing through 
a hole in the upper end of the stick, and through any of the corresponding 
holes in the stem of the crutch-head. Thus, for travellers, this apparatus 
may be used asa walking-stick, but when required for permanent or conti- 
nual use as a fastening, the whole may then be made of iron.-- Not proceeded 
with, 

2393. C. Humrrey, Suffolk-yrove, Southwark,“ Treatment of petroleum to 
render it non-inflammable.”—Dated 28th August, 1862. 

The object of the processes hereinafter described is perfectly to divest the 
petroleum of the gas it holds in solution. The inventor takes a closed iron 
vessel (an ordinary cylindrical steam boiler with egg ends will answer the 
purpose), anc fills it to about three-fourths of its capacity, or rather more, 
with petroleum. The steam chesé of this vessel is placed in communica- 
tion with an air pump, and a vacuum or partial vacuum produced ; under 
this influence the gas dissolved in the petroleum will be liberated freely, 
and, being drawn off by the air pump, will be blown away. The vacuum 
still being maintained, he heats the petroleum by means of a steam jacket, 
or dry steam worm, to about 120 deg. Fah., when a further quantity of gas 
will be disengaged and blown away. By means of a perforated pipe placed 
at the extreme bottom of the boiler, and furnished with a stop cock, he then 
allows a current of atmospheric air to be drawn in minute streams through 
the petroleum ; this, aided by the gentle heat and by the exhaust, will 
carry off the last portions of the dissolved gas. The petroleum may then 
be run into the casks from which it was taken, and be stored without 
danger.—Not proceeded with. 

2394. P. L. Guinpaup and N. V. Tuire, Paris, “ Self-inking hand stamp.” 
—Dated 29th August, 1862. 

This improved stamp is engraved in the usual style on the projecting 
portion of the surface of a movable cylinder; the ends of the axis of the 
said cylinder run in arms or levers hinged at the lower ends of a J-shaped 
frame, carried by a suitable handle; an inking roller runs onto the same 
levers, touching as it revolves the engraved portion of the cylindrical 
stamp. A pinion fitted on the said stamp is actuated by a segmental rack, 
Which rack is carried by angular levers A hinged also on the J frame. 
The angular levers carry a segmental portion of a cylindrical frame, which 
being applied upon the paper to be stamped and borne upon, causes, by 
pushing forward the rotary motion of the cylindrical stamp, the project- 
ing engraved portion thereof to imprint its marks upon the paper, which 
the lower plain portion cannot touch, while the cylindrical segmental 
frame maintains the paper firm and even, Now when the stamp is lifted 
up aspiral spring, wound round the axis either of the stamp or of an inter- 
mediate pinion, by its unbending action, brings back the engraved 
cylinder to its primary position, in which motion the engraved portion is 
inked by the inking roller.—Not proceeded with. 

2397. W. Smitn, Salisbury-street, Adelphi, London, “ Construction of 
furnaces.” —A communication.—Dated 29th August, 1862. 

This invention relates to furnaces for generating steam, and for other 

purposes, and is intended for burning fuel kelessly and ically. 

‘he furnace bars are hollow, and arranged so as to form an inclined grate 
rising from the front upwards to the back ; the bars are connected at their 
superior and inferior extremities to hollow transverse bearing bars, forming 
4 tubular system through which the feed water is made to circulate rapidly 
and is thereby heated before entering the boiler. The feed waters enters 
the tubular arrangement at the lower transverse hollow bearing bar, and, 

having circulated through the tubular grate, the supply of feed water thus 
heated is taken from the upper hollow bearing bar. By the disposition of 
the grate ata considerable angle upwards from the front to the back, the 
products of combustion arising from the distillation of the green fuel are, 
by the admission of the air in front and above the bars, made to pass down- 
wards through the burning fuel, and between the bars, and the gases and 
carbonaceous matters generated are d by the i 1 t sub- 
pps of fuel and the production of smoke thereby prevented and thus 
© greatest amount of heat due to the combustion of the fuel is generated 
and utilised.— Not proceeded with. 

2398. J. Davis, Liverpool, “ Manufacture o poons, 8, dc." — - 
nication. —Dated 29th August, 1862. va <etincatcltares 
a. invention relates to the manufacture of spoons, forks, and similar 
when the same are stamped out of single pieces of sheet metal, 

and consists in giving the handles thereof a central corrugation, and a 
round such corrugation, for the purpose of imparting strength to the 











narrow and weak part of the handles, while, at the same time, the hand 

obtains a better grasp, and the of the article is improved. In 

the manufacture of spoons the aforesaid corrugation and are to be 

carried into the bowls thereof. The corrugation and bead are formed b; 

suitable dies when the articles are being constructed, by the processes well 

known in the manufacture of such articles. 

2400. G. W. Dyson, Tinsley, York, “‘ Machinery for finishing and polishing 
circular metal rods, bars, and shofts.”—Dated 29th August, 1862. 

This machinery consists of a pair of rolls set slightly at an incline, and 
each inclined in an opposite direction to the other, both rolls being driven 
in the same direction. The rod, bar, or shaft, is introduced between guides 
and between the ends of the rolls, and at right angles or nearly so to the 
direction in which the rolls are driven ; then upon the rolls being made to 
rotate through toothed gear, rod, bar, or shaft is driven between the 
rolls in a direction at right angles or nearly so to the circumference thereof, 
and is thereby rendered cylindrical, smooth, and polished. The invention 
is also applicable to the manufacture of metal pipes and tubes. 

2401. W. Owen, Rotherham, “ Improvements in the manufacture of railway 
wheels and tyres, and in securing tyres to wheels."—Dated 29th August, 
1862. 

This invention cannot be described without reference to the drawings. 
2405. E. A. Pontirex, Shoe-lane, London, “‘ Steam traps,”—Dated 29th August, 

1862. 





This invention is carried into effect as follows :—The steam and water are 
allowed to enter a reciprocating rocking or movable vessel or chamber 
which is properly balanced, and is provided with valves or openings which 
are opened and closed as the vessel rises and falls. When the balanced 
vessel has received a given weight of water from the condensation of the 
steam, it will be carried down by its weight, and in so doing will uncover 
or open a valve at the bottom of the vessel, and allow the water to run out. 
The vessel thereby lightened will then be raised - again by the counter- 
balance weights to its original position, and will close the exit openings or 
valves until more water or d d steam i in the vessel, 
when the latter will descend again, and will allow the water to run out. 


2407. E. C. Harpine and C. Doopy, Manchester, “ Braces."— Dated 30th 
August, 1862. 

Instead of the ordinary method of buttoning the braces to the back and 
front of the trousers, the patentees fasten them to the sides, and dispense 
with the back buttons altogether, They form each of the main bands of 
the brace of two parts placed in an angular position with each other, and 
attach the two main bands so formed by a cross piece at the back at or 
about the shoulders, and bring one end of each band to the side and attach 
it to the trousers or to straps buttoned to them; the other end of each 

ind is b ht over the correspondi houlder, and attached to the band 
near the trousers or directly to the side of the trousers, either of which 
arrangements will prevent the trousers dragging or tearing when the 
wearer is in the act of stooping, or in a sitting posture, as well as securing 
many other advantages. 

2408. F. Le Conte, Tournay, Belgium, ‘* Construction of furnaces Jor steam 
boilers used in sugar mills, distilleries, breweries, c.”—Dated 30th 
August, 1862. 

This invention consists, essentially, in the production of whirlwinds of air 
by means of the bars of the focus of a fire-place, the air escaping through 
openings made in the bars in contrary directions. This effect is obtained 
by giving passage to straight or direct currents of air, and to other currents 
aa directed perpendicularly or obliquely upon those first mentioned, and 
the form of the bars may vary so that this main condition be preserved, 
2410. J. H. Jounson, Lincoin’s-inn-fields, London, “* Coating or covering 

metallic surfaces with copper."—A communication.—Dated 30th August, 








This invention relates to the coating or covering of wrought or cast iron, 
zinc, or other metallic surfaces with copper, by means of the magneto- 
electric or electro-galvanic processes, and consists in the employment of 
certain peculiar compositions which are applied by means of a brush or 
other suitable method to the metallic surfaces to coated with copper, 
before placing them in the cupreous bath, for the purpose of forming an 
intermediate coating between the copper to be deposited and the metallic 
surface to be covered or coated, thereby avoiding the deleterious action 
which arises frequently when the copper is in immediate vontact with the 
metal upon which it is deposited. 

2412. J. G. N. Auteyng, Alfreton, Derby, and J. Roperts, Essex-court, 
Temple, London, ** Improvements in the manufacture of flanged wrought- 
iron or steel plates, and of wrought-iron beams and Srames of a trough 
shaped section, and in the apparatus employed for that purpose.” — Dated 
1st September, 1862. 

This invention cannot be described without reference to the drawings. 
2420. W. Enger, Clerkenwell, London, “ Albert chains."—Dated 1st September, 

1862. 


This invention consists in constructing Albert chains as follows :—The 
inventor makes a ring at or nearthe middle of the chain, which is so 
arranged that the ends of the chain can easily released, being con- 
structed with a small hinged portion which is kept in its place by a spring 
to make a break in the ring, so as to insert the ends of the chain; this 
hinged portion is pressed inwards with the finger. The ring also supports 
the chain, locket, and other ornaments. To fix it to the vest, the chain is 
passed through the button hole, and the end put on the break ring. An 
ordinary hook or fastening may also be used, but it is not necessary for the 
safety of the chain. - Not proceeded with. 

2416. J. Eu.is, Bristol, * Corsets.” — Dated lst September, 1862. 

This invention consists in combining a great number of narrow pieces of 
linen or other coutille or other suitable material, each piece being cut or 
shaped according to the figure and the size of the article required. 
Although the pau: ntee prefers to make corsets according to this invention 
from fifty separate pieces of material, any greater or lesser number may be 
employed. He joins several narrow pieces of material together side by side, 
by overlapping to such an extent as, when two single or double rows of 
sewing or stitching have been, made a space will be left along the sewn 
joints forming a groove or channel into which a piece of whalebone or other 
suitable material is inserted, and such pieces of material may be plain or 
covered. Thus every sewn joint contains a piece of elastic material, and a 
perfectly flexible fran.ework composed of bone or other material and cloth 
or other fabric is produced capable of fitting the human figure accurately 
and comfortably and at the same time affordiug perfect support. The end 
of each bone or piece of flexible material is secured or held in its place by 
buds of silk or other thread which form stops. Each piece of cloth or other 
fabric of which the body of the corset is composed is cut to a pattern 
defining its simple or compound curved or other form, as well as its width 
and length, according toa g ical develo; of the figure intended 
to be encased or covered, and these several pieces, to the number of fifty, 
more or less, are made to overlap at their joiuts, and are sewn together, as 
described. 

2424. D. B. Pexsits, Edinburgh, “‘ Wet gas meters.”"—Dated 2nd September, 
1862. 

This invention comprises improvements in various parts of wet gas- 
meters, and which may be used together or separately. A First improve- 
ment relates to the valve in the inlet chamber used to shut off the gas when 
the water in the meter is too low. By the present invention the float 
which keeps tnis valve open is placed in a compartment open at its upper 
part to the drum case, and separated from the front case by a partition 
dipping dowr below the water. A bent wire passing under the partition 
connects the float and valve. The result of this arrangement is thata 
sudden increase of pressure in the service pipe will not close the valve (as 
frequently happens in ordinary meters), its tendency to do so being 
counteracted by the opposite tendency of the float, since the pressure in 
the front case will depress the water therein, and thereby elevate it in the 
float compartment, and the float with it. A Second improvement is 
designed to prevent a sudden increase of pressure from throwing water up 
into the compartment containing the counting mechanism. Besides the 
tube usually surrounding the vertical counter spindle, and dipping down 
below the water surface to seal the communication, there is a second tu 
which may either encircle the first or be beside it. These tubes communi- 
cate with a small chamber near the top of the case, and within this chamber 
the spindle has fast on it a disc, and any water thrown up one tube strikes 
this disc, and being deflected thereby runs back by the other tube. A 
Third improvement relates to contrivances in connection with a closed 
f in chamber for comy ing for the lowering of the water level in 
the meter from evaporation or otherwise.—Not proceeded with. 

2425. J. Mosuxmmen, Manchester, ** Machinery for amalgamating gold and 
silver, or the ores thereof.” —Dated 2nd September, 1862. 

This invention relates to the machinery employed in the separation of 
gold and silver from their ores by the agency of mercury, and consists, First, 
in the use of metal mullers revolving in a circular pan or annular trough, 
the bottom of which is flat or nearly so, and upon which the materials to 
be triturated and amalgamated are spread, The mullers consist of suitably 
shaped blocks of metal, or of wood and metal shod with a plate of iron or 
steel, which is grooved or chanelled on its under surface. Any suitable 
number, as for example four, of such mullers may be used, each being 
attached to a crosshead fixed on a vertical shaft in the centre of the pan; 
suitable arrangements are made for raising or lowering the crosshead on the 
shaft for the purpose of regulating the distance between the under surface 
of the mutlers and the bottom of the trough. A groove or grooves is or are 
fixed in the bottom of the pan for holding mercury, and channels lined with 
copper are formed in the upright sides of the pan in which the amalgam 
collects, and may be removed at intervals. A number of these machines 
may be arranged side by side, and driven by one shaft passing underneath 
the pans, and gearing with the upright shafts to which the mullers are 
attached, the pans being supported upon feet, and connected at the top to 
form a continuous table. A Second of the invention consists in admit- 








part 
ting steam to a space underneath the bottom of the pan, for the purpose of 
facilitating the amalgamation of the metals, : 





THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Inonmasters’ Quarterty Megtine: Birmingham Y : A Lull 
in the Trade: Prices ing—NortH STAFFORDSHIRE QuaR- 
TERLY Meetine: Condition of the Trade U: — IRnonsTONE 
Seuvers’ Association: Rise in Price: Terms of Payment—Coau 
AND InonstoNe IN Soutn Starrorpsnire: Without Alteration—Tax 
PartiaL Strike or Puppisrs: Jts Unreasonable Character—Ma- 
cHINE Puppiineg A Want: A Suggestion—Harvware TRapes IN 
BirMincHaM AND Wonvernampton: Healthy State—Tne Traves 
or WitLENHALL: Foreign Markets— Tue Coventry WEAVERS: 
The Extent of the Distress: Means to Alleviate tt—Bouwer Lyspec- 
TION IN Birmincuam: <A Report thereon—New Brancn Ratwway 
—Tue Cuirton Susrension Briver: Progress of the Work. 


Yesrervay (Thursday) was Ironmasters’ Quarter Day in Birming- 
ham, and a dull quarter-day it was—so dull as to occasion almost 
universal remark, Neither pig vor finished iron makers were able 
to book orders to ~———s like the extent that is customary at the 
quarterly meetingin Birmingham. Inactivity wastherule. The whole 
trade is now experiencing a lull; and there is no immediate prospect 
of a favourablealteration. ‘The reports of masters were to the effect that 
whilst certain of the first class houses continue tolerably well supplied 
with orders for hoops, thin sheets, and plates, yet that even these are, 
by keeping down their stocks of pigs, preparing for a state of things 
less satisfactory. Makers of finished iron who have not displayed an 
equal amount of concern to produce only first-class iron are not so 
well off as even the least happily cireumstanced houses of repute. 
No wonder, therefore, that with a small present demand, and with 
poor prospects for the future, there should now be displayed an 
exception to the rule, which is usually applicable to the proceedings 
of the sellers of pig iron at the 7 meetings. e did not 
yesterday hear the pig makers say that they had made their sales 
for the quarter, On the contrary, they were then, and they 
had been all the week, very solicitous to book orders. But 
their solicitations were not productive of transactions of much 
worth, for, notwithstanding their desire to sell, certain of the makers 
of best pigs are still indisposed to close negociations under the prices 
which they have been asking for three months past, whilst con- 
sumers are equally determined not, it ible, to give those rates. 
Thestruggle cannot last long, and there exist certain indications 
which would lead to the inference that the producers of the foreign 
pigs, of good quality, will have to follow the course which is being 
pursued, in not a few instances, by some other sellers of pig iron, 
and concede a point or twoin favour of buyers. This course is now 
perceptible in transactions between finished iron houses and their 
customers, and it is contended, with a fair show of reason, that the 
same rule must apply to the dealings between the makers and 
consumers of pigs. 

The quarterly meeting of the North Staffordshire Coal and Iron- 
masters’ Association was held at Stoke-on-Trent yesterday week. 
The condition of the trades was stated to be very Tittle improved, 
but quite as good as at the last quarterly meeting. The expectation 
then entertained, however, of an advance iv the price of finished 
iron this quarter, was admitted to have failed a realisation, and 
the resolution of the ironmasters of South Staffordshire to make no 
alteration in the prices was unanimously adopted. ‘The state of the 
coal trade was reported to be tolerably heaithy, and although 
the sales for household purposes were slack in consequence 
of the universal mildness of the season, the demand for coal 
for potters’ purposes was tolerably good. Not much was doing 
in ironstone, good qualities of which were offered at the rates 
which prevailed during the last quarter. The demand for pig iron 
was characterised by some amount of briskness, and stocks have 
been reduced during the last three months, while orders are readily 
obtained at the prices quoted at the last quarterly meeting; no 
advance can, however, be obtained. 

The quarterly meeting of the North Staffordshire Ironstone 
Sellers’ Association was held on the 31st ult. In furtherance of the 
object of the Association to establish a uniform price for ironstone, 
the following resolutions were passed :—‘ That the minimum prices 
of ironstone for the ensuing quarter remain the same as fixed 
at the meeting on the 5th ol Senuney last, with the exception of 
the Bassey Mine and the Red Mine, the prices of which shall be 
advanced 6d. per ton.”’ “ That the terms of payment on which all 
sales shall be made shall be a discount of 2} per cent. for cash at 
the end of the month, or within ten days after, or a four months’ 
bill at the month's end, or within ten days after, and not on any 
other terms of payment more favourable to the buyer.” 

In South Staffordshire and East Worcestershire the stone and 
coal trades are without alteration upon their condition at the date of 
our last. 

In the same districts the ill-timed and unreasonable movement 
which some of the puddlers have commenced for an advance 
wages is continued at a few works, the men at such works 
being ‘‘at play” this week, to the injury almost exclusively of 
themselves and their families, for their employers are availing 
themselves of the occasion to do certain repairs at their respective 
works that would not vow have been done if the usual operations 
had not been suspended by the absence of the men from work. 


Those, however, who are out are expected to be quite ready next ° 


week to resume their labour. The men wanting a rise of Is. a 
day, urge the plea, which was first put forth a short time ago, that 
wages should be regulated by the price of sheets. Their employers 
reply that the price of bars alone is the guide to the rates of wages. 

Arising out of the conduct of the men, masters are becoming in- 
creasingly desirous that the benefits which so many industries derive 
from the progress of mechanical invention—to which their trade so 
much coutributes—should be extended to themselves in a larger 
degree than is now the case. The value of a perfected system of 
machine-puddling would be great. Why cannot one good fur- 
nace be made out of the two of which most is at present 
known, namely, Walker's and Tooth’s respectively? Neither the 
one nor the other is, in our opinion, perfect; but each bas features 
of its own which the other would be the better for possessing, and 
which, if they were possessed by one, would go far to make that one 
complete. Here is an excellent opportunity for the starting of a joint 
stock company to purchase the patent right of both inventors with a 
view to the perfecting of one good furnace out of the best parts of 
both combined. 

Nothing new can be noted relative to the general hardware trades 
of Birmingham and Wolverhampton. Most branches are tolerably 
well employed upon orders, and not for stock, and there is more 
being done now than in the spring of either last or the preceding 
year. 

Respecting the lock trade of Willenhall, we may report that the 
Australian trade continues to improve, consequently the rim-lock 
makers are tolerably busy ; and the same may be said with regard to 
the home trade, which chiefly benetits the facturers of mortice, 
dead, and drawback locks. The padlock branch, which, it will be 
recollected, has been almost in a state of quiescence since the out- 
break of the American revolution, is slowly but steadily improving, 
the manufacturers having wisely introduced their patterns into other 
markets instead of “hoping against hope” for « settlement of 
that unhappy contest, and a return of the former tide of com- 
mercial prosperity. The South American trade, for which 
locks of a very peculiar description are specially manufactured in large 
numbers, is just now very inanimate. From the Cape of Good Hope 
also scarcely any orders are arriving, in consequence of the effect of 
the recent » Room Ae in that colony. A few large orders have been 
received during the month for the Indian markets. ‘The chest, till, 
and cupboard lock branches continue pretty much the same as at 
the time of our last report. The currycomb trade is a shade better. 
The past week has, of course, been observed by artisans as a general 
holiday, and a somewhat unusual attraction was yesterday presented 
to the holiday keepers in the shape of a town’s bazaar, at which a 
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hardware stall, containing specimens of the various branches of 
local manufacture, was exhibited. 

As an indication of the large and serious extent of the distress 
which now is prevalent among the weavers of Coventry, we may 
mention that, from an authentic return just made, it appears that no 
fewer than twenty-five public-houses, 108 business premises, 
681 front dwelling houses, 515 houses in courts,—making a total of 
1,829 houses and premises—are at present unoccupied in that city. 
The number of factories at which operations have entirely ceased 
is nine ; and when it is remembered that, ordinarily, these are capable 
of giving employment to 1,040 hands, and that at other factories, capable 
of accommodating 1,000 persons, only partialemploymentcan be given, 
aconception of the extreme degree of prostration under which the city 
is labouring becomes still clearer. The long period over which 
the distress has extended, and the little ground for hope afforded by 
future prospects, has now had the effect of directing the serious 
attention of the leading inhabitants to emigration as the only 
alternative, as far asa large per centage of the working population are 
concerned,to permanent pauperism. Theemigration committee are now 
actively at work, and two parties, numbering together about 200, have 
within the last few days embarked for Canada. The general com- 
inittee, after dispensing upwards of £4,060 in relief of the immediate 
necessities of the operatives, have applied more than £1,500 in aiding 
emigration and the remainder of their fund in other means of perma- 
nent relief. With regard to the introduction of new trades much 
progress continues to be made, and an alpacca manufactory isalready 
in course of erection. The manufacture of velvet ribbons has been 
suggested, but fears are expressed that with France and Germany as 
competitors little success would attend its introduction in this city. 
In the meantime the local Poor Law authorities are overwhelined 
with applicants for relief, and have in consequence just resolved to 
borrow a sum of £4,000 in order to enlarge the workhouse. The 
committee have exhausted almost the whole of the means at their 
disposal, and are in consequence now strongly appealing to the public 
for further assistance. 

From a report recently published by Mr. John Swift, a resident 
inspector of boilers and engines in Lirmingham, we learn that 
during the past quarter that gentleman has made 180 visits of in- 
spection, and after an examination of the boilers and engines, has 
reported their condition to the owners, coupled, where required, 
with remarks and advice for safer and more economical working. 
In several instances he has detected dangerous defects in the boilers 
and mountings, but in almost every case they have been attended 
to and repaired. ‘Though there has been no explosion of any boiler 
under inspection, yet several very serious ones have happened 
in cases in which the boiler was under no system of inspection. 
The causes of these explosions, according to the evidence of in- 
specting engineers, were mal-construction or unfitness of the 
boilers for the steam pressure put upon them, and defective safety 





valves and other mountings. In some of the instances in which 
inquests, touching the deaths of the persons killed by boiler 
explosions, have been held, the jury, in returning — their 


verdict, have strongly represented the utility and even the 
necessity of boiler inspection; but, in no single case has 
boiler assurance been recommended by them as a preventive to 
these dreadful accidents. Relative to the Hanley explosion Mr. 
Swift makes the following remarks:—“ ‘here were not less than 
fifteen lives lost from that catastrophe, which no amount of as- 
surance could atoue for, and it is a fact that there are numbers of 
such like boilers at present working in this district at a higher pres- 
sure thanthat at which this boiler was said tohave been working atthe 
time it exploded. In this district, where the use of pressure steam is so 
common amongst the ironworks, it would entirely revolutionise the 
system of working if all boilers of 9ft.Gin, diameter and 20ft. long, 
with internal tubes of 4ft. or 4ft. Gin. diameter are to be condemned as 
not safe at S01b. Yet, such was the opinion of the inspecting 
engineers who examined the boiler in question, one of whom said 
that any excess of pressure over 50 Ib. in such a boiler would suftice 
to tear it in pieces as this boiler was torn to pieces, Suchan assertion, 
and such a wholesale condemning of this particular class of boilers, is a 
serious matter forthe consideration of proprietors of works who kuow- 
ingly have boilers of this description at work. Because if 55 Ib. per 
square inch is sufficient to burst a boiler no sane person would work it 
atone half of 55, especially when it is considered that the construction 
of the safety valves I have generally found at work on these boilers 
is such as would not prevent the accumulation of steam in the boiler 
at 20 Ib. over and above that to which the valves are loaded. 
Instead of being safety valves they are, as more appropriately termed 
in the idiom of the engine-men, ‘steam clacks.’ ‘hey often ‘ clack,’ 
though sometimes too late for the safety of the boiler.” 

We perceive that a scheme, from which great advantages are ex- 
pected to accrue, is now afloat for increasing the railway accommo- 
dation aud communication between the mining and’: ericultural 
districts in Worcestershire, by the construction of a railway from 
Dudley to Craven Arms. * ‘The Welsh and Midland Counties Lail- 
way” Is the designation of the proposed line, and its course, com- 
mencing at Dudley, would pass through Park Head, Lrettle-lane, 
Kingswindford turnpike road, to Sanscy Green, then through Street 
End, Bannisters’ Farm, Swindon, Bridgnorth, and so to Craven 
Arms. At atown’s meeting, held in Dudley a few evenings since, 
a resolution in favour of the proposed scheme was unanimously 
passed, and a petition expressive of the sentiments of the meeting was 
also adopted. = 

The works in connection with the erection of the suspension- 
bridge across the Avon, at Clifton, are progressing, although 
apparently very slowly, yet most satisfactorily ; and, considering 
the exceedingly difficult nature of the preliminary operations, as 
rapidly as could be reasonably expected. “Despite all the difficulties 
encountered in cutting through the enormous bed of solid rock for 
securing the anchorage of the bridge, the anchorag» shafts are now 
rapidly approaching completion, little remaining to be done 
to them beyond finishing them out to their proper size for the 
reception of the chains, some of which have arrived in Clifton. 
It is anticipated that the whole of the chains will have been removed 
to the works ready for use in about two months’ time. Owing to 
the very unfavourable weather that has prevailed until within the 
last week or two, the making of the roadway on the Somersetshire 
side Jias been a work of considerable difticulty. It is now, however, 
in a forward state, and will probably be conipleted in a week or two, 
when the hauling of the chains on that side of the rive> will com- 
mence. The most laborious part of the work yet accomphshed—that 
of driving the shafts—having been carried on under-ground, has made 
no show; but now that the work above ground has commenced 
it is pretty evident that the long-talked-of erection of the suspen- 
sion bridge is no longer chimerical, but a sober reality. A laree 
number of men are now engaged in erecting two monster dimer 
stagings on each side of the Clifton pier, and some idea of the 
magnitude of the structure and the labour involved in its erection 
may be gathered from the fact that it requires for the staging on one 
side no fewer than a hundred loads of timber and several tons of 
bolts, to bolt it together. The staging on the land side is for the 
purpose of raising the heavy castings to the top of the tower, 
rome of which weigh as much as seven tons; that on the 
side of the tower next the river is for lifting the links of the 
chain—each link weighing about six ewt—up on to the tem- 
porary platform. The woodwork is strongly bolted to the ma- 
sonry, and is fixed in the most firm and substantial man- 
ner. In addition to this staging, there will be another erected on 
the top of the tower for the purpose of carrying the “saddles” or 
wire ropes, across which will be thrown planks to form the tem- 
porary bridge necessary for the erection of the permanent struc- 
ture. Similar staging will of course have to be erected on the 
opposite side of the river, and this will be commenced as soon as 
the road is in a fit state to admit of timber being hauled 
to the spot. It is expected that this portion of the work 
will have been completed on both sides in about a month or six 
weeks, when the erection of the temporary bridge will be proceeded 
with. Messrs. Cochrane and Co., of Woodside, in this district, the 
contractors for the bridge are also the contractors for taking down 
the Hungerford Suspension Bridge as well as for the erection of the 
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Charing-Cross Tron Bridge, over which, it will be remembered, 
four lines of rails will pass. This is a lattice girder bridge, and will 
contain no less than 5,000 tons of iron. By their assembling upon the 
spot in large numbers the public are displaying much interest in the 
progress of the hazardous but hitherto successful operations con- 
nected with the erection of the Clifton Bridge by Messrs. Cochrane. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Srate or Trapve: Sheffield—Liverroot: Mersey Docks and Harbour 
Bourd—Messrs. Lamp Broruers AND THE ApMInALTY—TuHE 
Oxontes, Troop Sarp—Tue Attias Works, Suerrieip: Visit ofa 
Distinguished Party yesterday—Nortuexrn Marrers: The Tyne: 
Tron Shipbuilding at Hartlepool: Completion of a Traction Engine— 
Scottish Torics: Lord Palmerston on the Clyde: Leith Dock: 
Clyde Shipbuilding. 

Trapve at Sheffield is still in much the same state, and with the ex- 

ception of the heavy branches business cannot be said to be brisk. 

The orders received from the chief continental countries are only 

moderately satisfactory. 

At the last weekly sitting of the Mersey Docks and Harbour 
joard several matters of interest were discussed. It was agreed to 
purchase from the representatives of the late Messrs. Bury, Curtis, 
and Kennedy, at the south end of the dock estate, 12,055 square 
yards of land, with all the buildings on it, for the sum of £24,000, 
In reference to this purchase, Mr. Brocklebank said it had been 
hoped that this land might have been purchased for a smaller sum 
than the committee had conditionally agreed to pay, namely, 
£24,000; but they felc it was very desirable that this property 
should not go out of the hands of the board into the hands of persous 
who might prevent the board making use of it; and if the board did 
not use it for dock purposes, he hoped they would get a rental for 
it which would prove remunerative for the outlay. But there 
were other advantages of no small character. By an old Act of 
Parliament, it was rendered necessary that a road should be made from 
the docks, at an inclination of 1 in 40, to join the upper road, called 
Grafton-street, but by this purchase they couldabsorb Sefton-street and 
so obviate the necessity formaking that road. In answer toa question 
by Mr. Darbyshire, the chairman said he happened to meet Mr. Jack 
on the previous day, when an arrangement was made that he should 
wait upon the works committee, on the subject of his proposal to 
take land at Seacombe. Mr. Jack was of opinion that the rent which 
he proposed to pay was sufficient, but he was informed that no 
reduction in the rent would be submitted to, and wastold that at the 
next meeting of the works committee the subject could be discussed. 
Mr. Laird asked the chairman of the works committee whether 
any steps have been taken by the corporation with respect to the 
approaches in the river. Mr. Brocklebank explained that the plans 
requested by the corporation to be laid before them were submitted 
some seven or eight weeks since, but from that time to the present 
nothing further had been heard of them, and the committee was 
rather surprised at the treatment they had received. The chairman 
said he had spoken to the chairman of the estate and finance com- 
mittee of the corporation, who informed him that the plans had been 
submitted to Mr. Newlands, their engineer, who was from home, 
and they could do nothing till they got his report. Mr. Laird 
understood that gentleman was away on six months’ leave of absence, 
and he regretted that loss of time. Mr. Boult considered that, as 
this was for the convenience of the traflic of the town over the river, 
the corporation clearly | ad the right to pay for it, and the committee 
should not say a word about it. 

Messrs. Laird Brothers, of Birkenhead, have had a correspon- 
dence with the Admiralty with reference to the “ statement relative 
to iron and wood, and the relative cost of those materials in the 
construction of ships for her Majesty’s Navy.” It will be sufli- 
cient to append the substance of the reply forwarded to Messrs. 
Laird by Mr. W. G. Romaine, the second secretary :—‘‘ I am com- 
manded by their lordships to acquaint you that the objections 
therein urged to the construction of her Majesty’s ships in merchant 
yards, as compared with the Royal dockyards, are of a general 
nature, and were in no way intended to injure the ship-building 
firms employed by the Admiralty, but rather to show, from the 
results of experience, the difficulties which obtain in exercising 
control over the work, and a due supervision of materials and 
workmanship when ships are built in private yards. My lords 
desire me to observe that the work you have hitherto performed on 
the Agincourt and Orontes is reported to be of excellent quality 
throughout; and they have every reason to believe that, although 
you will be very much longer in completing these ships than the 
time specified in the contracts, the quality of the work will be 
unexceptionably good.” 

The troop-ship Orontes, launched by Messrs. Laird in November, 
left the Mersey on Saturday. ‘This vessel, by dint of great exertion, 
has been completed in her external fittings, and was wanted to pro- 
ceed at once to Devonport. Her engines, by Watt and Co., are of 
500-horse power, and have been put on board, and the vessel is in all 
respects ready for the reception of troops. ‘The Orontes is the first 
Government troop-ship and the largest vessel ever built upon the 
Mersey. She is 300ft. in length between perpendiculars; 44ft. Zin. 
in extreme breadth; is 32ft. deep in the hold; and her register 
measurement is 2,811 tons. ‘The lines of the vessel are exceed- 
ingly fine, and she bears a great resemblance to the screw 
steam troop-ship Himalaya, although not quite so large. She 
has a handsome figurehead, designed and executed by Messrs. 
Allan and Clotworthy, of Liverpool. As has been already stated, 
the Orontes has been built as a troop-ship, the successful working of 
the Himalaya in the transport service having convinced the Govern- 
ment that troops can be carried much more satisfactorily in vessels 
built for the purpose than in casual transports. Under this con- 
viction, besides the Orontes, another vessel of a similar class is now 
being built in London. ‘The Orontes will carry from 1,100 to 
1,200 troops with the greatest comfort, besides her own full com- 
plement of officers and crew. The ventilation of the ship, and also 
her lighting, are in all respects perfect. 

It was arranged that the Lords of the Admiralty, and other 
noblemen and gentlemen, should visit Sheftield yesterday (Thurs- 
day), for the purpose of being present at the opening of the new 
mill for the rolling of large armour plates, just erected by the 
mayor (Mr. John Brown) and his partners, as an extension of the 
Atlas Works. Among the noblemen and gentlemen of the Admiralty 
who accepted the mayor's invitation were the Duke of Somerset, 
Lord Clarence Paget, Sir Frederick and Lady Grey, Captain the 
llon. J. Drummond, Rear-Admiral Charles Eden, Admiral Robin- 
son (Comptroller of the Admiralty), Mr. Coghlan M‘Hardy, and Mr, 
k. J. Reed, the newly-appointed chief constructor. The following 








| members of the Iron Plate Committee also accepted the Mayor's 
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invitation :—Sir J. Hay, Bart., M.P., Dr. Perey, Captain Harrison, 
Professor Pole, Mr. W. Fairbairn, and Mr. John Anderson, of the 
Royal Arsenal, Woolwich. The following other noblemen and gentle- 
men were alsoamong the visitors:—Earl de Grey and Ripon, Lord 
Wharncliffe, Admiral Halsted, Mr. J.A. Roebuck, M.P., Capt. Cowper 


| Coles, Mr. Scott Russell, Mr. G. 8. Beecroft, M.P., Mr. J. Whit- 





worth, Captain Kolokozoff, of the Imperial Russian navy, Mr. G. 
Harrison (Peto, Brassey, and Co.), Mr. Clay (Mersey ron Company), 
Mr. Samuelson, of Hull, &c. The new mill—which is by tar the 
largest in the world—is provided with all the requisite machinery 
and appliances for rolling armour plates of much greater magnitude 
than any which have yet been made; and plates of the following 
dimensions were to be rolled to day (Friday) :—4jin. thick and 40{t. 
long; djin. thick and 20ft. long; 12in. thick and 15ft. long. The 
guests will also witness the casting of steel guns,and the other 
interesting operations carried on by the firm. 

We must go, as usual, a little further north. The River Tyne 
Commissioners are vigorously and perseveringly pursuing the great 
work committed to their charge. In the course of a few months 
two large dredgers, now being built for them on the Clyde, will be 
ready for work, and ten hopper barges will be constructed for carry- 
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ing the material raised by the dredgers out to sea. It is expected 
that in five years Mr. Ure’s scheme for making 20ft. of high water 
at Newburn will be pretty well realized. The exports from the 
Tyne last week comprised 27,962 tons of coal, 2,337 tons of coke, 
and 8,371 ewt. of iron, showing a decrease of 10,076 tons in the 
shipments of coals, 433 tons in the shipments of coke, and 1,357 ewt. 
in the shipments of iron. Iron shipbuilding is in an exceedingly 
active state at the Hartlepools. The holders-on—a body of men so 
termed who assist the rivetters in fastening iron plates on ships— 
have made a demand for an advance of 3s. per week in their wages, 
but their terms have not been complied with. The chain 
makers of the Tyne and Wear have been more success- 
ful, having secured an advance of 10 per cent. Mr. G. 
Wilkinson of South-street, Newcastle, has completed a 
traction engine for Mr. F. Ayton, of Hindley, from his own designs. 
The boiler is upright, its cylinders are verticaland 4jin. in diameter ; 
its stroke is 10in., and motion is communicated to the wheels by an 
endless chain. The engine is worked by a crank motion, and can 
be reversed or stopped in a second; and the steering apparatus 
combines simplicity with efficiency. 

Scottish topics uext invite attention. The great event of the last 
few days has, of course, been the visit of Lord Palmerston, who went 
down the Clyde and impressed himself with the industrial grandeur 
of that famous stream in the same manner as Mr. Gladstone paid 
homage to the Tyne last October. In his trip down the river Clyde 
copious details were supplied to the veteran statesman by Mr. Dun- 
can, the engineer of the River Trust, as to the gradual deepening of 
the bed of the stream from 3ft. 6in. at high water in 1770 to 21ft. at 
high water in 1863. The annexed statistics—Scotchmen are deeply 
attached to statistics—were also handed to his lordship in further 
illustration of the progress of the Clyde: 


Customs collected 


at Glasgow. 
4469 


Revenue of River 
Year. Trust. 
1800 
1810 
1820 
1830 
ee 
1s50 oe 
1560 
1862 

At Leith, Lord Palmerston also went over the works; and, in 
acknowledging one of the inevitable addresses, of which he must be 
thoroughly weary, his lordship observed :—* It is a proud satisfac- 
tion to the people of Leith to know that they have built the 
finest dock for the reception of vessels and for their repairs which 
exists in any port, at least of the east part, of the kingdom. You 
have a dock 400ft. long—within 20ft. big enough to receive even 
the Warrior and the Black Prince, but large enough to repair all the 
other ships of her Majesty’s navy if they should require, in conse- 
quence of any disaster of tempest or of action, to come to your 
friendly port for refitting or repair.” 

With regard to Clyde shipbuilding, we may note the launch ofa 
screw steamer, named the “ Wm. De la Rue,” by Messrs. Henderson, 
Coulborn and Co., from their building yard at Renfrew. Her prin- 
cipal dimensions are as follows:—Length, 177{ft.; breadth, 24}ft. ; 
depth, 13ft.; with engines of 90 horses’ power, on the diagonal 
oscillating principle. She has been built for Mr. H. 8. Seligmann, of 
Glasgow, and is intended for the Bordeaux trade. ‘The same 
builders are at present constructing a sister ship for the same line, 
and expect to have her launched in a few weeks. On Friday 
Messrs. W. Denny and Brothers, of Dumbarton, launched a screw 
steamer of about 2,000 tons, total, new measurement. This vessel, 
which has been constructed of unusual strength, and with extra 
fastenings, to class A 1 at Lloyds for nine years, is the property of 
Messrs. A. Lopez and Co., of Alicante, and is intended for their 
Cadiz and Havana Royal Mail line of steamers. As the vessel be- 
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gan to move down the “ways” she was named the Principe 
Alfonso. She is to be supplied by Messrs. Denny and 
Co. with engines of 400-horse power, aud will be ready 


to leave for Cadiz by the end of the month. On Saturday, 
a fine iron clipper, built by Messrs. R. Napier and Sons, 
of Glasgow, was launched from the building yard of those gentle- 
men, at Govan, on the Clyde. She is the first of a number of sail- 
ing vessels in course of construction by Messrs. Napier, and is for 
Messrs. Donald Currie and Co., of Liverpool, to be employed in the 
Liverpool and Caleutta trade. She was named the “Stirling 
Castle.” The same eminent builders will shortly launch for the 
same firm the Warwick Castle, the Roslin Castle, and other vessels 
of first-class coustruction, intended to form the fleet of the “ Castle 
Line.” 

On Thursday week Messrs. Backhouse and Dixon launched an 
iron serew steamer from their yard at Middlesbro’-on-Tees. She is 
198ft. Gin. long, 2aft. Gin. beam, and 17ft. depth of hold; 74653 
tons o.n. She is to be fitted with engines of 100 nominal horse- 
power by Messrs. I’. Richardson and Sons of Hartlepool. There 
are also on the stocks in the same yard two large iron sailing vessels, 
of 1,200 tons cach, for Liverpool, and a fast paddle steamer for New 
Zealand. 
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s. 4, 
No. 1 Gartsherrie .. .. 55 6 f.0.b Glasgow. 
o» 2 Coltness .. « « 8 © do. 
oo 2 Calder .. oo o 62 6 do 
» & CORB, oo « © 9 do. 
» 3 Do. .. of of 49 9 do. 
M.Nos. Do. .. oc o 50 8 do. 
WARRANTS, 8. d. 
: Cash prompt .. .. 513 per ton, 
fb 
— Hie. ye | 1 mo. open oo ee 6516 do. 
G MLB °° }2 mos. ,, ee oo 519 do. 
oe 3 os oo oo 520 do. 
MANUFACTURED IRON, 
Bars,Govan .. « o . &7 5 0 nett 
» Common ee ee ef 615 O less 4percent. 
Drumpeller,Common .. .. 617 6 4, 4 
Do. ha «see eC wo oe 
Cramond Scrap Bars delivered 
in London es ee 0, 5 “ 
Plates and Sheets, £9 5s 0 
Rails oe 6 « ee ov OD 
Pipes eo 00 ce ce co 415 0 
Chairs 1. oe of of « 310 0 


Giascow, Sth April, 1863. 


A better feeling has sprung up in the pig iron market, though the effect 
is in no way remarkable. 

An advance from 50s. 44d. to 51s. 14d. cash has been made, and the close 
to-day is firm at 51s, 14d. buyers, 51s. 3d. sellers. : 

The export demand is moderate, but the returns are behind again. Last 
week they were 12,571 tons against 13,505 tons in the corresponding 
week of last year. SHaw, THOMSON AND MOORE 
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Tus invention, by Messrs. Alleyne and Roberts, has for its object 
the formation of wrought iron or steel plates, having more or less 
vertical flanges at their sides, and of wrought iron beams and 
frames of a more or less rectangular trough-shaped section, and 
more particularly when such plates are of considerable dimensions, 
and thickness, by such a process of manufacture that the difficulties 
and imperfections attendant on their manufacture by processes at 
psesent known or proposed are to a considerable extent overcome, 
Such flanged plates or trough-shaped beams or frames have 
been made, when of thin metal, by rolling outa plate to the re- 
quired thickness, and then gradually “setting up” such a width 
on either side of the plate as is to form the vertical sides, longitu- 
dinal projecting ridges being first formed on the under side of the 
plate at the positions where the right angles are subsequently 
formed on the same. Trough-shaped beams and frames, when of 
small dimensions, have also been formed by gradually making the 
trough shape out of a thick slab in passing the same through a 
series of grooves in the rolling mill, or by a system of forging the 
said flanges from the solid, or by piling the metal so as to form 
flanges, and then welding the same together by forging or 
rolling. Neither of these methods are, however, applicable to 
the manufacture of flanged plates of considerable dimensions and 
thickness, such as are proposed to be employed for armour 
plates for ships of war; aud the last named method has the great 
objection that the grain of the iron in the flanges is thereby placed 
in the wrong direction for the strength of the iror. Such plates 
have been proposed to be manufactured either by joining the flanges 
on to the body of the plate by a process of welding, dowelling, or 
tongueing, or by rolling a plate to the required thickness with thin 
side pieces, which are subsequently “set up” as in the first 
named process, and partiaily welded to the main portion of the plate. 
Such a process would, however, only yield defective plates; first, by 
reason of the seams or welds being always liable to imperfection, 
and, secoudly, by reason of the process of welding, destroying the 
essential qualities required of such plates when destined to be 
employed as armour plates. 

Now, the present invention consists in producing such flanged 
plates or trough-shaped beams and frames, particularly when of 
considerable dimensions and thickness, by the following process of 
manufacture :— 

A slab is first formed by any known process of rolling or forging, 
or by the combined process of forging and rolling. 

Secondly, when the plate has by this process been reduced in 
thickness until it is somewhat in excess of the eventual thickness 
required of the finished plate, if necessary, it is reheated to a welding 
heat, and passed either at once through a pair of rolls having 
grooves, as shown at C, Fig. 1, by which the plate is reduced, more 
or legs, to its final thickness, and is at the same time brought into 
the shape, as shown in tranverse section at Fig. 4,the central portion 
a being curved, as shown, whilst the two side portions intended to 
form the flanges are set up to the required angle relatively to theends 
of the curved portion a; or if the plate be of considerable thick- 
ness it is passed first consecutively through rolls having grooves, 
as shown at A and B, Fig. 1, so as to bring the flat plate by suc- 
cessive operations consecutively into the forms,as shown in tranverse 
section at Figs. 2 and 3, and then ixnto the form as shown 
at Fig. 4, the central portion a being curved, as shown, whilst the 
two side portions 6, b, which are subsequently to form the flanges 
of the plate or the sides of the trough are bent sharply up, being 
made to form such an angle with the extremities of the curved 
central portion a as the flanges shall be required to assume when 
the process shall have been completed. The kind of angle, whether 
a right angle or otherwise, will depend upon the nature of the work 
to which the plate, beam, or frame is to be adapted. 

The two sides 6, } of the plate, although brought by the above pro- 
cess into their definite position relatively to the ends of the part a, or 
nearly so, yet diverge by a considerable angle from one another, 
owing to the curvature of the central portion ; and the position thus 
given to them in the rolls allows of the free passage into their 
grooves of the metal which is pressed into them by the simultaneous 
reduction of the thickness of the plate. It is by this simultaneous 
reduction of the thickness of the plate, beam, or frame, whilst im- 








parting to it the above-described transverse sectional form, that 
without detriment to it the abrupt angles of the sides are formed as 
described (as the metal is readily squeezed into the sharp angles of 
the grooves in the rolls). 

Thirdly, having brought the plate into the form as shown at Fig. 4, 
it is then passed through a pair of rolls as shown at D, Fig. 5, which 
are so formed as simply to flatten down the curved portion a of the 
plate, without at all pressing upon the flanges b, 6, which, by the 
act of flattening the portion a of themselves assume the more 
or less vertical and parallel position required, as shown in the 
transverse section at Fig. 6; or if the curvature of the central por- 
tion a of the plate is such that it cannot be readily flattened down 
so as to assume the form as shown at Fig. 6 by one single operation, 
this is effected by several successive operations, either by means of 
one and the same pair of rolls D, which are for that purpose set suc- 
cessively at different distances apart, or by means of one or more 
pairs of other similar rolls which are arranged with different spaces 
between them. 

Fourthly, when required, the plates, beams, or frames are taken, 
after having been brought by the third process into the required 
form, as shown at Fig. 6, to a pair of finishing rolls, as shown at E, 
Fig. 5, or consecutively to two or more such pairs of.rolls, in order 
to straighten up or finish off the transverse section and reduce it to 
the exact thickness required, as shown at the transverse section at 
Fig. 7. The formation of the flanged plate or trough-shaped beam 
or frame is then completed, with the exception of trimming the 
ends. 





ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 27, 1863. 
ON THE DISCOVERY OF THE METAL THALLIUM. 
By Witu1am Crookes. 


So many brilliant discoveries have been announced to the world 
in this theatre, that it was with some diffidence I acceded to the 
request of the learned secretary of this Institution to relate to you 
to-night the history of the discovery of thallium. The discovery of 
a new metal is no novelty in this century. Since its commencement 
our acquaintance with the material world has been enlarged by the 
discovery of no less than thirty-two of these elements, and the par- 


ticular and especial interest with which the three latest additions are | 


regarded attaches as much, perhaps, to the means by which their 
existence has been revealed to us as to the metals themselves. 

Some of the bodies called metals have been known as such from the 
earliest times. Wehaveno record nor knowledge of the first disco- 
very of the seven ancient metals—gold, silver, iron, copper, mercury, 
lead, and tin. I may remark, however, that they are metals which 
are either found native, or such as are easily separated from their 
ores by the agency of heatalone, or by the simplest chemical means. 
Of the rest 1 may briefly say that a large majority were first dis- 
covered by the employment of what I may call exclusively chemical 
methods. The exceptions to this rule are those whose discovery 
makes the early part of this century a marked epoch in tho history 
of chemistry and of this Institution. These are the alkaline and 
earthy metals first obtained by Sir Humphrey py! by means of 
voltaic electricity. I need not detain you now by dilating on the 
great impulse which the employment of this force in the decomposi- 
tion of suspected metallic compounds gave to the progress of 
chemistry, and the fruitful results which have attended its use. No 
means have been attended with such brilliant and useful results 
until the researches of Bunsen and Kirchhoff definitively applied 
spectrum analysis to the recognition of elementary bodies. 

You have heard and seen so much of the spectrum this season that 
it might almost require an apology for introducing the subject once 
more, were it not that the discovery of thallium is inseparably asso- 
ciated with this method of analysis. 

I may here point out one — with regard to the metals 
discovered by this method. It is this: that, whereas in the case 
of most bodies discovered in other ways, some compound of them 
was known, and the metallic nature of the base was suspected ; or 
some particular reaction had before convinced the discoverer that he 


had a body endowed with hitherto unrecognised properties in his 
hand; yet, in the case of spectrum analysis, no knowledge or sus- 
picion of the metals themselves, or of any compounds, existed until, 
as I may say literally, they were first brought to light. The fact of 
their existence then flashed upon us at once, 

A curiots historical mole may be mentioned in connection 
with the discovery of thallium; and here I must ask to, be excused 
a more frequent use of the pronoun I (which I make with- reluct- 
ance, and to avoid periphrasis) than is generally heard in lectures of 
this kind. 

The discovery of thallium is strictly analogous to that of selenium 
by the great Swedish chemist Berzelius. 

In each case the original source was some residue from a sulphuric 
acid manufactory burning pyrites. From some unexplained reac- 
tion the presence of the rare element tellurium was suspected. Fur- 
ther examination led to the discovery, by Berzelius, of the element 
selenium, while, in my own case, the result of the investigation was 
the discovery of thallium. 

Had spectrum analysis been known at the beginning of this cen- 
tury, there is no doubt that Berzelius would have added thallium to 
the other elements which he was the first to isolate; for 1 do not 
hesitate to say that, without this powerful means of research, thal- 
lium would have remained unknown at the present time. The 
residue was from a manufactory at Tilkerode, in the Harz, and had 
been placed at my disposal, in 1850, by Professor Hofmann, for the 
purpose of extracting the selenium from it. This was effected in 
the ordinary way, and the crude selenium was purified by distilla- 
tion in hard glass retorts. A considerable residuum was left behind 
in this operation, andasa few tests seemed to show that tellurium was 
present in this residue, it was set aside for further examination. 
Karly in the year 1861, happening to require some tellurium for 
experimental purposes, I sought for this residuum, and examined it 
more minutely for this element, but without getting very definite 
results. The chemical tests seemed to give contradictory evidence, 
when, not succeeding in meeting with tellurium where there were 
many chemical reasons for suspecting its presence, I had recourse 
to the spectroscope. . I expected to see a system of fine, nearly equi- 
distant bands of light and shade traversing the spectrum, but, 
instead of this, a single brilliant green line flashed across the field 
of view. [The spectrum of thallium was here pee on the 
screen, its remarkable green band appearing like an incandes- 
cent bar upon a perfectly dark background. The metal being 
| placed between the carbon poles of a forty-cell Grove's battery. | 

The chemical treatment through which the substance examined 
had passed was such as to preclude the possibility of other than the 
elements antimony, arsenic, osmium, selenium, or tellurium being 
present, and I well knew that none of these bodies gave « spectrum 
in any way similar to this. I was therefore convinced that a 
hitherto unrecognised element was present, and at once devoted 
myself to the task of isolating it. It would weary you were I to 
| recount the numerous experiments made with this object. The 
whole amount of the original seleniferous deposit which I had at 
my disposal was not more than three pounds in weight, and later 
analysis have proved that the total quantity did not contain more 
than three grains of thallium. ‘The invaluable assistance afforded 
| by the spectrum test at last enabled me to announce definitely* that 
I was dealing with a new element, and to give a sufficient number 
of its reactions to show that its chemical properties were well 
marked and perfectly distinct from those of all other known bodies. 

At first I had doubts as to the chemical position of the new body, 
and, arguing from the reactions I had then ascertained, I was 
rather inclined to class it amongst the metalloids or semi-metals. 
After some months’ labour, Dr. Thornthwaite, in the most generous 
manner, placed at my disposal two cwt. of sulphur, likewise contain- 
ing about onegrain of thallium per pound. With this I was enabled to 
prosecute my experiments, and before long had isolated the metal 
not only in the form of « black powder by the action of zinc, but in 
distinct metallic crystals by voltaic precipitation ; all doubt as to the 
actual metallic character of the element now disappeared. : 

I had already decided upon a name for the new body.t With the 
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assistance of afriend, a skilful linguist, the word thallium was chosen 
from the Greek @aaaos (a green twig), which seemed to recall 
the green line of its spectrum, and to be adapted for the requirements 
of chemical nomenclature better than malachium, smaragdinum, 
viridium, and others which were thought of. The name thallium 
was at once adopted by the scientific world as appropriate. 

While speaking of the metallic nature of thallium, it becomes a 
duty no less then a pleasure to mention that M. Lamy, a very skil- 
ful Belgian chemist, who had been fortunate in meeting with a rich 
source of the new body in May last, has, independently of my own 
researches, determined its metallic nature, and obtained it in con- 
siderable quantity. M. Lamy’s specimen of thallium was exhibited 
to a large meeting of scientific gentleman of all countries soon after 
the opening of the International Exhibition, and naturally excited 
great interest among them. It was afterwards placed in the Exhi- 
bition building, where, however, amid the splendours with which 
it was surrounded, it scarcely attracted the notice it deserved. 

I first obtained the metal in crystals by voltaic action in 
September, 1861 * and, although I have since witnessed the opera- 
tion many hundreds of times, I know of no other experiment of a 
similar kind which can at all compare with it in beauty. 

I have arranged on the table a small. apparatus in which the 
crystallisation of thallium is now proceeding under the influence of 
two or three cells of Grove’s batteries. Dy the end of the lecture I 
have no doubt you will find that the bottom of the dish will have 
become almost covered with beautiful metallic crystals, 

In order to render this visible to all my audience, I have placed 
some of the same solution of sulphate of thallium in a small glass 
cell containing the platinum terminals of two Grove’s batteries. I 
will endeavour to project an image of these poles on the screen by 
means of the electric microscope, during electrolysis. In an 
experiment of this kind, in which I cannot detain you many 
minutes, some of the beauty and delicacy of the forms must 
necessarily be sacrificed to rapidity of crystallisation ; but still I 
think you can all see the slender branches and fern like vegetation 
in which the metallic crystals are shooting across the liquid 

Thallium comes down with such ease from its solutions under 
voltaic influence, that ] now invariably adopt this plan for reducing 
it in the first instance, in preference to precipitating it with metallic 
zinc. 

In order to obtain the metal in the coherent form itis now only 
necessary to squeeze it togetherand fuse it undercyanide of potassium, 
when it is obtained in the form of an ingot. 

Hitherto | have been working under great disadvantages, owing 
to my small stock of material; each experiment requiring nearly the 
whole of my scanty store, which had then to be worked up again 
into an available form for the next experiment, causing great and 
unavoidable sacrifice both of time and material. Thanks, however, 
to the munificence of the Royal Society, my investigation will no 
longer stop for want of material, and 1 am now in communication 
with Mr. Spence, one of the largest burners of thalliferous pyrites 
in this country, who has in the most handsome manner offered to 
alter his flues, so that the greater portion of the thallium, which is 
now lost in the sulphuric acid, may be saved. 

And new, having finished the history of the discovery of thallium, 
I shall follow the plan usually adopted in describing metals. And 
first as to the source. Up to the present time, the only available one 
is iron pyrites, such as is used largely, both in this country and on 
the continent, for making sulphuric acid. I have here before me a 
few specimens of one of the richest thalliferous pyrites which I have 
yet met with. It is brought from Belgium, and is largely used, both 
here and abroad, in the manufacture of sulphuric acid. ‘lhe mineral 
being burnt in properly constructed furnaces, the volatile products 
of its combustion are passed into large leaden chambers, where the 
sulphurous acid is mixed with nitrous vapours and steam, and 
becomes converted into sulphuric acid. Now, when the sulphur of 
the iron pyrites is burnt the product is a gas, and when the thallium 
contained in the pyrites is burnt the product is a volatile solid. By 
reason, however, of the great excess of sulphurous acid, and its high 
temperature (owing to the proximity of the leaden chamber to the 
furnace), nearly the whole of the thallium is carried through into 
the lead chamber, where it dissolves in the dilute sulphuric acid, 
forming sulpbate of thallium, a soluble salt. In this case the thal- 
lium is lost, for it would be a most tedious and expensive operation 
to extract it from the acid, which, indeed, is no richer in thallium 
than the original ore. ‘Thallium may, however, be readily detected 
in many samples of crude oil of vitriol, as well as in commercial 
products and chemicals which are made from it. ‘hus, the very 
common yellow hydrochloric acid, worth about 1d. per 1b., often 
contains it. I have here a bottle of this acid, obtained from Messrs. 
Chance, Brothers, of Birmingham, and in this tube (exhibiting a 
specimen tube) I have a lump of pure metallic thallium, which I 
prepared from 1 cwt. of the acid. Owing to the imperfect means 
adopted to isolate the metal much of it was lost, but the piece actually 
obtained weighs upwards of five grains. 

Let me also draw your attention to some of the other thalliferous 
substances which are on the table before you. Here is a fine 
specimen of cake-sulphur, some sulphide of cadmium, metallic 
cadmium, and metallic zine, all from Nouvelle Montagne; a large 
ingot of Spanish copper; some sulphur, also from Spain; specimens 
of bismuth ores, with precipitated carbonate of bismuth, also thal- 
liferous, recently purchased at a druggist’s ; commercial sulphate of 
copper, some pieces of selenium, and a quantity of metallic tellurium, 
in which thallium is present rather largely. ‘There is also a large 
collection of thalliferous pyrites from all parts of the world, and a 
small specimen of native sulphur from Lipari, said to contain 
selenium, but which I have found so mech in thallium that it 
deserves to be classed as a new mineral.t 
pil have given yona brief outline of the path followed by the 
thallium in most of our sulphuric acid works. Fortunately, in 
some manufactories a slight modification is adopted, which permits 
of the accumulation of this metal in the flues. Instead of the 
sulphurous acid, &c., going direct from the furnace into the lead 
chambers, it passes through a greater or less length of flue, where 
the temperature becomes lowered sufliciently to deposit much of the 
thallium and other solid volatile matter (e.g., mercury and arsenic) 
which it may contain. In this flue-dust, as it is called, 1 have fre- 
quently detected thallium, and in some instances in sufficient 
quantity to render its extraction well worth undertaking. In M. 
Kuhlmann’s works at Lille the products of combustion of the pyrites 
are passed first into a supplementary chamber, where they are cooled 
down, and deposit nearly the whole of the tha'lium, arsenic, Xc., 
before entering the converting chambers. This accounts for the 
richness of the deposit employed by M. Lamy for his researches. 

The richest pyrites which | have yet examined have yielded me 
no more than ten ounces of thallium to the ton of ore. This may 
seem too minute a proportion to be worth noticing: but in 1,000 
tons it amounts to nearly 6 ewt., and as 8 or 10 tons of ore are burnt 
daily in some of our largest vitriol works, I do not think I was ex- 
aggerating when I said, nearly a year ago, that thallium was in some 
works being thrown away by the hundredweight, the whole of 
which might be saved if manufacturers could be induced to modify 
their flues so as to effect its proper condensation. . 

Through the kindness of Professor Chandelon, of Liéze, two tons 
of thalliferous pyrites from the Société Anonyme de Rocheux et 
d’Oneux, Theux, were placed at my disposal. After considerable 
delay, this arrived at my laboratory in September last, and from 
that time almost to the present I have been constantly engaged in 
extracting the thallium from it. 

The first operation consists in breaking up the pyrites into lumps 
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* At the lecture I inadvertently said 1862 instead of 1861.—W.C. 

Tt This was a small mineralogical specimen, obtained in 1861 from Mr, 
Sowerby, geologist, Strand. It was labelled “Sulphur coloured with 
selenium, from Lipari,” and consisted of very dark-coloured crystallised 
sulphur mixed with chloride of ammonium. Analysis showed that 
selenium was absent, but that it was very rich in thallium. Notwith- 


standing my repeated endeavours, I have hitherto failed in obtaining a 
further quantity of this mineral; a fine specimen of native sulphur which 
Dr. Hofmann most obligingly obtained for me direct from Lipari having 
been found quite free irom thallium.—W. C. 








the size of a walnut, and distilling the sulphur from it. For this 
purpose hexagonal iron pipes, closed at one end, are arranged in a 
reverberatory furnace, five at a time, so thatthe flame can lick 
round and raise them to a bright red heat. Each retort contains 
201b. of mineral, and has an iron tube receiver luted on to the end 
of it. After some hours’ heating the operation is terminated, and 
the receivers contain from 141b. to 17 1d. of dark green or grey- 
coloured sulphur from each ewt. of ore. Several large cakes of this 
are on the table. This appears highly thalliferous when examined 


Thallium dissolves in acids, its proper solvent being nitric acid ; 


it forms two if not three basic oxides and an acid oxide. The 
salts of the protoxide are the only ones which have been much 
studied. They are a well-defined series, most of them being beau- 
tifully crystalline. Many of these compounds have been very 
skilfully investigated by MM. Lamy and Kuhlmann, jun. Some of 
the proto, sesqui, and per-salts are on the table, as also one or two 
thallates. Let me especially draw your attention to the beauty of 


| the crystallised sulphate, nitrate, and chlorate of the protoxide, 


by the spectrum test, but when treated chemically I have not suc- , 
ceeded in obtaining a larger yield from it than 10 grains of thallium 
per pound of sulphur. 

The separation of the metal from this sulphur is a matter of some 
little difficulty to one unprovided with the resources of a manufac- 
turing laboratory. Indeed, I should have been quite unable to show 





you such pieces of thallium as I have here to-night, had not Messrs. 
Hopkin and Williams, the well-known manufacturing chemists, 
undertaken to perform the subsequent operations in their well- 
appointed works at Wandsworth. In less time than it used to take 
me in my private laboratory to work up ten pounds of sulphur, 
they have prepared for me the chloride of thallium from two ewt. 
The process adopted is briefly as follows :—The sulphur is powdered 
and boiled in a large iron pan with a solution of caustic soda until 
it has all dissolved, with the exception of a black precipitate sus- 
pended in the liquid. After cooling, it is filtered, washed, and the 
precipitate boiled in sulphuric acid, When all has dissolved that 
will, it is filtered, and hydrochloric acid is added to the filtrate, 
which determines the formation of the difficultly soluble proto- 
chloride of thallium. This is filtered off, washed once with dilute 
hydrochloric acid (in which it is less soluble than in pure water), 
and converted into sulphate. From the solution of this salt the 
metzl is precipitated by voltaic electricity, as is now in operation 
on the table. 

In order to obtain this spongy thallium in the coherent form it is 
not even necessary to fuse it. There is in this bottle of water a 
quantity of metallic sponge—the results of this day’s precipitation in 
my laboratory—I merely have to knead it into a lump between my 
fingers, and then put it intoa steel crushing mortar, without even 
taking the trouble to dry it. I now submit it to powerful pressure 
in this vice, and you see that I have produced a brilliant metallic- 
looking ingot, perfectly solid, as can Le told by the sound when 
thrown on the table. 

Well, now, having obtained the thallium, let me draw your atten- 
tion to its chief characteristics, wherein it agrees with or differs from 
its fellows. It is a white, opaque metal, endowed with a perfect 
metallic lustre, as may be seen at the close of the lecture by examin- 
ing the beautiful crystals now being deposited all over the bottom of 
this dish. Metals are usually divided into two classes, light aud 
heavy ; thallium certainly belongs to the heavy metals, not only on 
account of its specific gravity, which is 11-9, a trifle higher than that 
of lead, but also for other reasons which I shall come to presently. 
It is very malleable, and may readily be rolled into leaves as thin as 
tissue-paper, as shown by the specimen of foil before you. It is not 
very ductile, and can only be drawn into wire with great ditticulty. 
ly employing pressure, however, thallium wire can be made with 
the utmost facility. I have here a small hollow steel cylinder, with 
a piston fitting tight into it; at one end is a very fine hole, and upon 
filling the cylinder with thallium, and forcing in the piston by means 
of the vice, the thallium issues out through the fine hole in the form 
of wire. I have arranged an apparatus here by which the wire as it 
issues from the cylinder is conducted alongeglass tube into a specimen 
bottle, a current of dry carbonic acid passing through the apparatus 
all the time. By means of the electric light I project the image of 
the specimen bottle on to the screen, aud upon giving one or two 
turns to the screw of the vice you perceive the wire issuing forth 
and curling up in folds like a thick rope. The bottle is now filled 
with the coil of wire, and if I cement the stopper in, the specimen 
will preserve its metallic lustre and brilliant surface unchanged. 

Thallium is very soft, in fact it is the softest known heavy metal, 
being only exceeded in this respect by the alkali metals. A piece 
of lead seratches it, as you perceive, with the utmost facility, with- 
out itself receiving an appreciable impression. It also possesses the 
property of welding together in the cold by pressure. I can illus- 
trate this by taking another steel cylinder and filling it with several 
pieces of metallic thallium. [Fourteen pieces were put in.| A turn 
of the vice forces it out, as you seen, into one solid rod, which, upon 
examination, will be found just as continuous and coherent as that 
made from ove lump. 

Thallium marks paper like plumbago, forming a streak having a 
yellow reflection. ‘The mark almost entirely fades out in a short 
time from oxidation. A week agoI wrote a word upon this sheet of 
paper ; upon close examination I can just read it, but I do not think 
it is visible to any one else. I have, however, merely to pass over it 
a sponge which has been dipped into sulphide of ammonium, when 
the word THALLIUM appears black, and visible to all. 

The electrical conductibility of thallium has been recently 
examined by Dr. Matthiesson, to whose instruction I am indebted 
for the wire-making process just shown. He finds it near lead in 
this respect. His researches were communicated to the Royal 
Society a few- weeks ago. 

The maguetic relations of thallium are very interesting. Pro- 
fessor Faraday bas been good enough to arrange an experiment by 
which its behaviour under the magnetic force can be rendered 
clearly visible to all in the room. A small sphere of thallium is 
fastened to the short end of a light wooden lever, a square index of 
white paper being at the other extremity. ‘’he lever is suspended 
horizontally by some long threads of cocoon silk in such a way that 
the sphere all but touches one of the conical poles of the large 
electro-magnet belonging to this Institution. I now pass the 
current of forty Grove's batteries round the electro-magnet, when 
you see, from the large are travelled over by the paper index, how 
violently the thallium sphere is repelled from the poleof the magnet. 
It is, in fact, next to bismuth, the most diamagnetic metal known. 

Thallium is easily fusible, melting at a temperature of 550 deg. 
Fah.; ata full red heat it may be distilled, but it begins to evolve 
vapours at a lower point. If | heat a piece on charcoal before the 
blowpipe, you perceive the metallic vapours flying off copiously, 
colouring the flame a rich green. The colour which it communi- 
cates to flame is better shown by holding, in a colourless gas flame, 
two or three platinum wires having an alloy of thallium and 
platinum fused on to their ends. I will place by the side of this 
other two flames coloured respectively with barium and copper, 
when you can judge of the extreme richness and purity of the 
thallium green by the manner in which it appears to kill the others. 

Thallium burns brilliantly in oxygen, and small fragments of the 
metal also take tire when thrown into a gas flame, giving rise to an 
intense green light. Exposed to the air it tarnishes very quickly ; 
indeed, with almost the rapid:ty of an alkali metal becoming coated 
witha film of oxide, yellow at first and gradually darkening. This 
oxide is tolerably soluble in water, forming a highly alkiline solu- 


























tion. It, however, differs radically from potash and soda, and closely 
approaches oxides of silver and lead (which are likewise soluble 
and alkaline) in having scarcely any allinity for water; it being 





rendered anhydrous even at the ordinary temperature ina vacuum. 
I can illustrate the alkaline character of its oxide by takiug this 
ingot of thallium, and rubbing it across a piece of moistened turmeric 
paper on a white plate. Wherever the thallium has touched a 
brown mark is produced. If | apply the tarnished surface of the 
metal to the tongue it tastes very caustic and biting, aud somewhat 
metallic. When | place a piece of tarnished thallium in water 
the superficial film of oxide dissolves, and exposes a bright surface of 
metal. Hot water cleans it at once, and renders the surface crystal- 
line, like tinplate washed with acids. If the thallium be quite pure, 
and the water free from air, no sensible action appears to be exerted 
on the metal, but when exposed to the joint action of air and water 
it is gradually oxidised. Curiously enough alcohol acts upon it 
more than water does. The soluble oxide (the protoxide) is also 
formed very rapidly when thallium is melted in the air; it then 
fuses like litharge, and is absorbed in the same manner into a bone- 
ash cupel. When thallium burus in oxygen a peroxide is formed. 








the yellow sesquichloride in glistening spangles, and this large 
bottle full of the protochloride, upwards of a pound in weight. 

On the table before me I have arranged three series of test glasses, 
the upper row containing protosulphate of thallium, the middle row 
nitrate of silver, and the bottom acetate of lead. ‘To these I will 
apply the ordinary tests used in chemical analysis, and I think there 
is no doubt that my chemical friends who are present will admit 
with me that the true position of thallium is by the side of these two 
metals, and not, as M. Dumas and other French chemists affirm, in 
the potassium and sodium group. 

Gaslight not being very well adapted for showing shades of colour, 
I have arranged to illuminate the table with electric light during 
these tests. 1 first adé hydrochloric acid to the solutions, a white 
nitate falls in eaci case; the protochloride of thallitm being 
reely distinguishable from clloride of silver; it is, however, 
itly soluble in water. Iodide of potassium gives a yellow pre- 
cipitate with each metal. Bichromate of potash a yellow precipitate 
with thallium and lead, and a red one with silver. Sulphocyanide 
of potassium gives white, and sulphide of ammonium black, preci- 
cipitates in all three metals. LBichloride of platinum produces an 
insoluble double salt with thallium, and precipitates the silver and 
lead as chlorides. Ammonia produces no change in the thallium 
solution : gives a precipitate with silver which re-dissolves in excess, 
and permanently precipitates the leadsalt. Sulphuretted hydrogen has 
likewise no action on the thallium salt, but precipitates the other two. 
When, however, I addammonia to the thallium after addition of the 
sulphuretted hydrogen, a black precipitate is produced, and finally 
sulphuric acid produces (of course) no change in sulphate of thal- 
lium, a slight crystalline precipitate in nitrate of silver, and a dense 
white one in acetate of lead. From these tests you, therefore, 
perceive that, while the similarities between the three metals are 
very great, there are, nevertheless, characteristic differences, though 
not greater than between most nearly aliied metals. 

I have only time to show two reactions with solution of sesqui- 
chloride of thallium: the first is the precipitation of the slightly 
soluble protochloride upon addition of sulphite of soda, and the 
second the formation of a brown peroxide and precipitation of proto- 
chloride in crystals upon addition of ammonia. This latter reaction 
is a very curious one. 

Let me, in conclusion, say a few words respecting the position of 
thallium amongst elementary bodies. In classification observers 
generally err in regarding uatural bodies as so many links in a per- 
fect chain, and facts are frequently strained in order tormake them 
agree with this preconceived opinion. In such a group as chlorine, 
bromine, and iodine, we have, doubtless, three consecutive links ; 
but most frequently Nature should be looked upon more as a perfect 
net than a perfect chain. In seeking for the chemical relationships 
of thallium, it is found that this metal occupies a somewhat 
anomalous position, being well described by an eminent French 
chemist as the ornythorynchus of metals. At first sight it might 
appear to belong to the group of alkali metals, on account of its 
forming a rcadily soluble, highly alkaline oxide ; it likewise forms 
an insoluble platino-chloride, which also renders it analogous to some 
of the alkali metals, although not to others; but, on the other hand, 
its physical characters, its chemical reactions, and its high atomic 
weight (about 203), prove incontestably that the true position of 
thallium in the scale of elements is close to lead and silver. 

In these utilitarian days a discoverer must be prepared to give 
some kind of answer to the question, ‘ What is the use of it?” Now, 
the possible uses of a body depend chiefly on its abundance, and as 
soon as thallium is procured by the ton at no greater cost than it is 
now by the ounce, it will certainly be utilised in many directions. 
In the pure metallic state it probably tarnishes too readily, and is 
too quickly acted upon by atmospheric agencies for it to possess 
much practical value in this form. In the form of alloy, however, 
its uses are likely to be very great, as it readily mixes with many 
metals, and communicates to them valuable properties. 

The magnificent green which it communicates to a flame at once 
suggests a valuable application of thallium for pyrotechnic purposes. 
At the ordinary temperature of flame the thallium light is absolutely 
homogeneous, and even at the high temperature of the electric arc, 
the other lines, which Dr. Miller has shown are produced, and 
which I have attempted to copy on this diagram, fade before the 
brilliancy of the characteristic green line. 

Perhaps the best way for me to show the magnificent green light 
evolved by incandescent thallium vapour is by projecting on the 
screen the highly magnified image of the thallium electric are. I 
have scooped out the lower carbon of the electric lamp into the form 
of a small cup, and, upon placing ten or a dozen grains of thallium 
in it, and making contact, the upper pole can be separated for a 
space of an inch or more, voltaic connection being maintained by 
the bridge of thallium vapour rising from the cup. The image of 
this ou the screen fills up a space of twelve inches or more with 
absolutely mono-chromatic green light, and if I introduce into this 
green space variously-coloured bodies, a bouquet of bright flowers, 
or even my own face, you will see the strange changes it produces 
in the apparent colours of bodies, everything being either green or 
black, like as in the sodium flame every object is yellow or black. 

The reason why the homogeneous light given by sodium and 
thallium is so intense is owing to all the luminiferous energy of the 
element being concentrated into one ray, instead of being diffused 
over different portions of the spectrum. 

These experiments show that thallium is pre-eminently the pyro- 
technic element; but regarded for the present merely from a 
scientific point of view, its early history will always be looked upon 
with interest, as proving the beauty and accuracy of spectrum 
analysis, and the striking manner in which the deductions there~ 
from have been conlirmed. 















Friday, March 20, 1863. 
Major-General Epwarp Sanrne, R.A., President R.S., D.C.L., 
Vice-President, in the Chair. 
ON THE FORCES CONCERNED IN PRODUCING MAGNETIC 
DISTURBANCES, 
By Batrovur Stewart, Esq., F.R.S. 

Wuew a bar of steel has been magnetised it has acquired a tendency 
to assume a definite position with respect to the earth. Nothing is 
more widely known than this important fact ; but, at the same time, 
there is nothing in science more mysterious than its cause. We may 
endeavour to explain it by asserting that the earth acts as a magnet; 
but whence it has acquired this magnetism, how it is distributed, and 
what are the causes of its many changes, are amongst the most per- 
plexing and the most important of those probleis in physical science 
which are yet unsolved. 

The force with wuich the earth acts upon the needle is directive 
merely ; that is to say, the needle is neither attracted nor repelled as 
a whole, but simply twisted round, and in this respect the earth is 
similar to a very powerful maguet, the pole of which is placed ata 
great distance trom the needle upon which it acts. 

li we keep a magnetic bar coustantly suspended in the same place, 
its position will be subject to many changes. In the first place, 
there is that change which goes on in the same direction for a great 
many years together, in virtue of which a needle suspended in this 
place 200 years ago would have assumed a position very much 
different from its present one ; secondly, there is a change of which 
the period is one year, and this is called the annual variation ; 
thirdly, there is a change of which the period is one day, and which 
is calied the daily variation; fourthly, there is a change which 
depends upon the moon’s hour angle; and, fifthly, the needle is 
subject to sudden and abrupt changes in position, which are eved 
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magnetic storms, and which form the subject of this discourse. 
During the prevalence of this unaccountable phenomena the needle 
is found to oscillate rapidly and capriciously backwards and 
forwards, being now on the one side and now on the other of its 
normal or undisturbed position. 

It should be here remarked that the physicist regards the needle 
merely as a vane (similar to a wind-vane) which serves to render 
visible the direction and intensity of that mysterious force which 
operates through the earth. It is really the earth’s magnetism with 
which he concerns himself. 

Gauss, who has done so much to further the seience of magnet- 
ism, showed, by means of a preconcerted system of observation, 
that magnetic storms affected the needle at Gittingen and at other 
stations in Europe at precisely the same moment of absolute time ; 
and after the establishment of the colonial observatories, it was 
found by General Sabine that the needle was affected in Toronto at 
precisely the moment when it was disturbed at Gittingen. Nor is 
it too much to say, with our present knowledge, that these remark- 
able disturbances break out at the same moment over every portion of 
our globe. 

Having thus shown that these phenomena are cosmical in their 
character, the next point of interest is their connection with the sun. 
This has been placed beyond doubt chiefly through the labours of 
General Sabine, who found at ‘Toronto and elsewhere that magnetic 
disturbances obey a law of hours. Mr. Broun also showed the same 
thirg from his observation of the needle at Makerstoun, in Scotland, 
It may be instructive to point out how this proof was deduced from 
the colonial observations; and to make the matter plain let us refer 
to an imaginary case in the familiar science of meteorology. Sup- 
pose that while an observer is watching his thermometer there is a 
sudden influx of cold weather, and that it is wished to estimate the 
influence of this upon the thermometer in a given day and at a given 
hour of that day, what must the observer do? He must endeavour 
to ascertain, by the best possible means, what indication the ther- 
mometer would have afforded at that specitied day and hour had 
there been no cold weather. Comparing this with the actual height 
of the mercury, and deducting the one from the other, he would 
clearly obtain a measure of the effect of the cold weather upon the 
thermometer. 

A similar course was pursued by General Sabine in discussing the 
colonial magnetic observations, with the object of deducing the laws of 
disturbances. It was first necessary to ascertain, by the best possible 
means, what position the magnet would have assumed at any par- 
ticular day and hour, had there been no disturbance. Calling this 
the normal value, the next course was to group together as dis- 
turbed all those positions of the magnet which differed from the 
normal by more than a certain small quantity. The necessity for 
this separation will become evident when it is remarked that the 
disturbed and the regular observations have different hourly turning- 
points, and obey very different laws. Thusa disentanglement wos 
effected, which was accomplished by the employment of a separating 
value. The selection of this value is to some extent arbitrary, but 
it was shown by reference to a diagram that the disturbance law at 
Kew was virtually the same, whether this were deduced (in the case 
of the declination) from ninety-five days of principal disturbances 
or from all disturbed observations which differ from the normal by 
more than 3/3. It was also shown from the same diagram that 
easterly disturbances prevail at Kew during certain hours of the 
day, and westerly disturbances at certain other hours, thus exhi- 
biting a daily law, and showing that disturbances are therefore 
connected with our luminary. 

There is, however, a more interesting and mysterious connection 
than this. Professor Schwabe, of Dessau, has now for nearly forty 
years been watching the disc of the sun, and recording the groups 
of spots which have been visible, and he finds that these have a 
period of maximum nearly every ten years, two of these periods 
being the years 1848, 1859. Now it was likewise found by General 
Sabine, that the aggregate value of magnetic disturbances at Toronto 
attained a maximum in 1848, nor was he slow to remark that this 
was also Schwabe’s period of maximum sun-spots, and it was after- 
wards found, by observations made at Kew, that 1859 (another of 
Schwabe’s years) was also a year of maximum magnetic disturbance. 
This fact is eminently suggestive, and brings us at once into the 
presence of some great cosmical bond, different from gravitation, 
adding at the same time additional interest as well as mystery to 
these perplexing phenomena. 

These are the grounds on which we suspect the sun to be the 
agent which causes magnetic disturbances, but there is also some 
reason to believe that on one occasion our luminary was caught in 
the very act. On the Ist of September, 1859, two astrouomers, 
Messrs. Carrington and Hodgson, were independently observing the 
sun’s disc, which exhibited at that time a very large spot, when about 
a quarter past eleven they noticed a very bright star of light sud- 
deniy break out over the spot and move with great velocity across 
the sun’s surface. 

On Mr. Carrington sending afterwards to Kew Observatory, 
at which place the position of the magnet is recorded continuously 
by photography, it was found that a magnetic disturbance had 
broken out at the very moment when this singular appearance had 
been observed. 

The next point to be noticed is, that magnetic storms are always 
accompanied by aurora and by earth currents. With regard to the 
latter of these phenomena, a single word of explanation may be 
necessary. Earth currents are currents of electricity which traverse 
the surface of our globe, a portion of which is caught up by the 
telegraphic wires, which are often thereby seriously disturbed in their 
communications. <A table was then referred to, which showed that 
aurore and earth currents have the same ten-yearly period as sun 
spots and magnetic disturbances, so that a bond of union exists 
between those four phenomena. 

The question next arises, what is the nature of this bond? Now’ 
with respect to that which connects sun-spots with magnetic dis- 
turbances we can as yet form no conjecture; but we may, perhaps, 
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venture an opinion regarding the nature of that which connects | 


together magnetic disturbances, aurors, and earth currents. And 
here we may remark that this latter bond is the more definitely 
determined cf the two, since the three phenomena which it embraces 
invariably occur together. 

In order to exhibit the evidence upon which this hypothesis 
rests, it is necessary to refer to what is done at the Kew Obser- 
vatory. 

By means of an apparatus arranged by the late Mr. Welsh, the 
values of the components of the earth’s magnetism are there re- 
corded continuously by photography. Now there is a proposition 
which goes by the name of the parallelopiped of forces, and which 
asserts that if three forces acting at a point be represented in 
magpitude, and in direction by the three sides of a parallelopiped, 
the resultant of these forces shall be represented in magnitude and 
direction by the diagonal of the parallelopiped, These three forces 
may be said to be components of the whole resultant force, since 
the joint action of the three is the same as that of the resultant. 

To refer to a familiar case, suppose that there is a gust of wind 
which (as sometimes happens) is not horizontal, but blows down- 
wards in a slanting direction from above. How shall we estimate 
the direction and the force of this wind? Let us have three 
pressure plates, one north and south, one east and west, and one up 
and down ; then the north and south component of the wind will 
be given by the first, the east and west component by the second, 
and the up and down component by the third, and exhibiting the 
indications of these three pressure plates by the three sides of a 
parallelopiped, the diagonal will represent the wind in magnitude 
and in direction. 

Something of this kind must be done, if it be wished to record the 
disturb ing force which acts upon the needle. Let there be three 
magnets free to move, two in a horizontal plane and one in a 
Vertical direction ; one swinging freely and pointing to magnetic 
north and south, one compelled by torsion to point to magnetic east 
and west, and a third balanced on a knife-edge so as to move up and 
down ; the first will be sensitive to an east and west disturbing 
-orce, which will act at right angles to it, and tend to twist it round ; 








the second will on the other hand be affected by a north and south 
force, and the third by a vertical force. It is easily seen how these 
three magnets will take the place of the three pressure plates in the 
meteorological problem. Now, if a mirror be attached to each of 
these magnets, it may be made to reflect the image of a dot of light 
upon a sheet of photographic paper, so that a small motion of the 
mirror shall cause a large motion of the dot, and if the paper itself 
move by clockwork, in a direction at right angles to that mm which 
the dot moves on the paper, the photographic impression of the dot 
during a day’s motion of the paper will be a curved line, and this 
being obtained for each of the three magnets, we shall be able to 
record continuously the changes which are taking place in the three 
components of the earth’s magnetic force. 

Reference was then made to a diagram in which these three curved 
lines were exhibited for September 1-2, 1859; and it was seen that 
about four o'clock in the early morning of September 2, the three 
componentsof the earth’s magnetism at Kew were simultaneously and 
abruptly disturbed, and were kept at one side of theirnormal or undis- 
turbed positions for many hours. During this time there were 
vivid aurorm which extended over the greater part of the globe, and 


even to as low a latitude as Cuba, and strong earth currents were | 


also observed by Mr. C. V. Walker, on the various telegraphic lines. 
These currents were found to change their direction every two or 
three minutes, going alternately from positive to negative, and back 
in to positive. It is therefore evident that currents varying in 
this manner could not have been the cause of magnetic disturbances 
in which the needle was kept on one side of its nominal position for 
many hours. But the curves of magnetic disturbance further ex- 
hibit sharp peaks and hollows, or wavelets, superimposed upon 
the great disturbance wave, and these wavelets change their direc- 
tion every two or three minutes, in which respect they are compar- 
able with earth currents. May not these wavelets be connected 
with earth currents and auroriwe, and may not this connection be of 
the following kind? A peak denotes a small but rapid change of 
the earth’s magnetic force in one direction, and a hollow a similar 
change in the opposite direction. Now in a Rulmkorff’s coil we 
have—Ist, a soft iren core, with acurrent circulating roand it; 2nd, 
an insulator round the current; 3rd, a secondary coil above the 
insulator, containing perhaps several miles of fine wire. In this 
arrangement we have a discharge between the terminals of the 
secondary coil every time contact with the primary current is made, 
and one of au opposite character every time this contact is broken, 

But the chief use of the primary current is to reverse the magnet- 
ism of the iron core, and could we reverse this, or even change it 
rapidly without a primary current, we should have the same effect, 
tht isto say, we should bave a secondary current in one direction, 
when the magnetism of the core was rapidly increased, and one in an 
opposite direction, when this was rapidly diminished. An experi- 
ment was made, showing the mode of action of the Rulmkorff’s 
coil, and the following comparison was instituted between this in- 
strument and our earth. ‘The body of our earth may be likened to 
the soft iron core of a Ruhmkorff’s machine, in which one of the 
small curve-peaks already alluded to denotes a rapid change 
of magnetism in one direction, and a hollow a change of the 
opposite character. The lower strata of the atmosphere again 
resemble the insulator of the Ruhmkorff's machine, and the upper 
and rarer strata, the secondary conductor; again, the crust of the 
earth being permeated with moisture, becomes a conductor, and 
may, therefore, also be likened to the secondary coil. Whenever, 
therefore, we have a curve-rise, that is to say, a sudden change of 
the earth’s magnetism in one direction, we should have in the upper 
strata of the atmosphere, and in the crust of the earth, currents of 
one kind ; and when we have a curve-fall, or a sudden change of 
magnetism in the opposite direction, we should have similar currents 
of an opposite description. 

It need hardly be remarked, that those currents which take 
place in the upper strata of the atmosphere will form auror, 
while those in the crust of the earth will constitute earth cur- 
rents, 

Now, if this be the nature of that connection which subsists between 
magnetic disturbances, earth currents, and aurorm, may we not 
extend our inquiries, and ask, “If the sun’s action is able to 
create a terrestrial aurora, why may he not also create an aurora 
in his own atmosphere? It occurred independently to General 
Sabine, Professor Challis, and the speaker, that the red flames 
visible during « total eclipse may, indeed, be solar aurore. 
In support of this hypothesis it may be remarked that, during 
the late total eclipse in Spain, Mr. De la Rue, by means of 
the Kew photoheliograph, proved that these red flames belong 
to the sun, and that they extended in one case to the 
distance of 70,000 miles beyond his photosphere. But, con- 
sidering the gravity of the sun, we are naturally unwilling 
to suppose that there can be any considerable amount of atmosphere 
at such a distance from his surface; and we are therefore induced 
to seek for an explanation of these red flames amongst those pheno- 
mena which require the smallest possible amount of atmosphere for 
their manifestation. Now the experimeuts of Mr, Gassiot, and the 
observed height of the terrestrial aurora alike convince us that this 
meteor will answer our requirements best. And besides this, the 
curved appearance of these red flames, and their high actinic power 
in virtue of which one of them, not visible to the eye, was photo- 
graphed by Mr. De la Rue, are bonds of union between these and 
terrestrial aurora. 

It has been remarked by General Sabine, that an auroral out- 
burst in the sua may perhaps be responded to simultaneously by the 
different planets. If this be true, our whole solar system would 
seem to thrill almost like a living being under the excitement of 
this mysterious force. It has been likewise found by Mr. Gassiot 
that electricity cannot pass through a perfect vacuum, so that 
perhaps we have only to observe the greatest height attained by a 
terrestrial aurora and by « solar red flame, in order to be able to 
assign the limit, not only of our own atmosphere, but also of that of 
our luminary. 

One other point remains to be noticed in connection with 
magnetic disturbances, and this is that there appear to be two 
separate disturbing forces, nearly opposite in character, both con- 
nected with the sun, which act simultaneously upon the magnet; 
the position which the latter assumes being due to the com- 
bined effect of both. ‘This has been shown to be true 
by General Sabine, who has observed that the curve which exhibits 
the daily range of the east component of the disturbing force is in 
many places very different in character from that which exhibits the 
same for the west component. And this difference between the two 
curves is of one kind at one station, and of another kind at another 
station. This duality of the disturbing forces may also be observed 
directly in the Kew disturbance-curves. Here it was shown, by 
means of models, kindly constructed by Mr. Beckley, and also by 
reference to the parallelopiped of forces, that whenever the corre- 
sponding peaks and hollows for the different components continue 
to bear a definite proportion to one another, these then denote the 
action of a disturbing force, varying in intensity, but always preserv- 
ing the same type. 

A set of curves were exhibited in which this proportion held, 
and in which the disturbing force, whose variations were denoted 
by the peaks and hollows, was one which affected the north and 
south component twice as much as the other two. It was then 
shown by reference to the normal line, or line of no disturbance, 
that there was also in action at that time another disturbing force, 
which was not, however, of the same variable character as that which 
caused the peaks and hollows. 

the attention of foreign men of science has been much directed to 
the problem of terrestrial magnetism, and five sets of magnetographs, 
similar to those in operation at the Kew Observatory, have been 
already procured by foreign governments. These, however, will 
be placed in the northern hemisphere, and it is to be desired that 
some of our colonies in the southern hemisphere may come forward 
in order that by the next epoch of maximum disturbance (1869), 
there may be such a network of magnetic observatories as may 
enable us to obtain the solution of this interesting and important 
problem. 
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Lupeate Station anv Junctiox.—The proposed stations of this 
company are to be on the site lying between Earl-street, Blackfriars, 
and Skinner-street, with all such buildings, approaches, sidings, 
workshops, factories, engines, and machinery, as the company think 
requisite. In connexion with the station there are to be three 
junction railways, the first commencing by a junction with the 
authorised railway of the London, Chatham, and Dover Company 
on the south side of Earl-street, Blackfriars, and terminating by a 
junction with the Metropolitan Railway, either at or near its 
terminus, or the junction of Victoria-street and West-street. The 
second junction is to run out of the first at or near the junction of 
Skinner-strect and Snow-hill, opposite the end of Seacoal-lane, and 
terminate near the point where King street and West-street terminate 
in West Smithfield. The third junction railway is to commence 
from the intended first junction, near the corner of Ludgate-hill and 
Farringdon-street, and terminate at or near Brazier’s-bnildings, and 
on the east end of Farringdon-street. ‘The company’s bill also seeks 
power to permanently stop up all streets, courts, alleys, and passages 

within the station area, excepting Ludgate-hill, and use and appro- 
| priate the same, and the site and soil thereof, without causing any 
| other thoroughfares tobe made in lieu of them. The estimated capital 
} required for these works is £1,000,000 in shares, and £333,300 on 
| loan. ‘he return of the number of houses required to be taken, as 
; made to the House of Lords, for these works, is 130—in Fleet-lane, 
Seacoal-lane, New-court, Bear-alley, Brazier’s-buildings, Newcastle- 
strect, ‘Turnagain-lane, Green Dragon-court, and Fox and Knot- 
court—displacing 700 persons, for whose removal no provision is 
proposed to be made in the bill, 

JroncLaps In Actrion.—'The correspondents of the New York 
papers give accounts of attacks made on Confederate works in the 
Yazoo, On the 11th ult. one writes, dating ten miles above Green- 
wood:—* 'To-day two reconnaisances Were started out. One was 
made down the river by the gunboat Chillicothe, Lieutenant-Com- 
mander Foster commanding. She ran down to within about a 
quarter of a mile of the rebel battery, exchanging several shots with 
it. he Chillicothe was struck four times iv this affair, once in her 
square hull aud twice iu her massive turret, in each case the ball 
making a deep indentation in her 3}-in. iron, plainly markio 
the unmistakeable stamp of steel-pointed 64-pounder shot propelle 
from rifled pieces. The Chillicothe returned from the reconnaisance 
without having sustained the slightest injury. In the afternoon the 
Chillicothe was again ordered down to engage the rebel battery. 
She moved down promptly, and soon her heavy 11-inch guns were 
heard, to which the enemy made a brisk response. ‘The Chillicothe 
fired but seven rounds, during which she dropped three shells 
directly into the enemy's works with good effect. At this juncture 
she met with a most unfortunate and disastrous accident. Her men 
were just loading her port gun, the charger being engaged at the 
moment in cutting the fuse of the sbell, which had already been 
placed in the muzzle of the gun, when a 64-pound shell from the 
rebels struck directly in her half open port, throwing apart and un- 
shipping the heayy iron port shutters, one of which was thrown 
overboard, and, lighting directly upon the muzzle of the gun, 
exploded simultaneously with the shell that was being put in the 
piece. The casualties by this double explosion were fourteen in all 
—four killed and ten wounded; but the latter will probably sur- 
vive. The Chillicothe was brought out of action without further 
damage. On the 13th another attack was made on the fortification. 
The Chillicothe and De Kalb had both been covered with cotton 
bales, to make sure that they should not be hurt. The Chillicothe 
was under fire an hourand a half. ‘Che rebels singled her out as their 
principal target, and peppered her. She was struck to-day thirty- 
four times. Her storm-roof and wheel-houses were riddled and 
badly cut up. Her launch was all stove to pieces. Her ensign was 
four times shot through, and her pennant was shot away. Her iron 
plating was indented all over her front where balls had struck her. 
Yet she is to-night as good for a fight as she was this morning. 
The De Kalb was the unlucky vessel to day, and, considering the 
length of time she was engaged, she got off very lightly. After 
the Chilicothe withdrew the De Kalb was ordered to remain and 
co.! nue firing until dark. She did so, firing once every twent: 
minutes, but getting no response after the main engagement chased. 
She received about a dozen shots during the action, at least three of 
which were very severe blows. One passed obliquely through her 
starboard casemate, just forward of the first porthole, and raked 
through the maindeck, finally lodging in the wardroom in the 
extreme after part of the vessel. The shot penetrated through a 
section of ner casemate which was not covered with iron. In 
its course it struck a gun «gainst which one of the ship's quarter- 
inasters was leaning, and, glancing, mortally wounded him, A shell 
exploded directly in her wheelhouse, which damaged one or two 
buckets and splintered the bulkhead a little, but did no further 
mischief. Still another lodged in the forward casemate under the 
heavy iron plating. Shells striking on the outside of the vessel 
frequently set on fire the cotton with which she was covered, but no 
danger resulted therefrom. ‘’'wo men were killed and four wounded, 
The Chillicothe is a light-draught iron-clad, having one stationary 
turret, in which are two 11-in. Dahlgren shell guns; the Baron De 
Kalb is an iron-clad casemated steamer, carrying 13 guns of a heavy 








calibre. We shall give the rebels another trial to-morrow, when 
I hope to be able to report more satisfactory results. I have 
already said the position is a formidable one. It is more 


than that, it is an unapproachable one. We can’t get at 
them. If we could we should have been able half-a-dozen 
times to-day to drive them out by storm; but infantry can 
do nothing in the water, and this fortification is completely sur- 
rounded by water.” Another correspondent writes ou the 27th: 
“Since my last communication we have made but a single effort at 
the enemy, «nd that, like its predecessors, resulted in nothing. On 
Monday last, at noon, the bombardment was resumed. The gun- 
boats Chillicothe and De Kalb, with one mortar boat, were brought 
into action, assisted by Battery Wilson, which at that time had been 
enlarged and extended so as to carry three guns—two 530-Ib. 
Parrots and an &-in. Dahlgren. The Chillicothe, as on former 
occasions, was the main target of the enemy. She took her 
old position, about 800 yards from the rebel works, at the 
| point where the fort first comes into view. Hier commander 








begged hard to go down the river, but was refused. The 
action dasted but about twenty miuutes, during which time 


only fourteen shots were fired at the Chillicothe, eight of which, 
however, hit her full in the face. The effect of this severe pound- 
ing was to cause the speedy termination of the engagement, Both 
her bow portholes were closed up. These portholes are covered 
with ponderous iron shutters, that are drawn together when the gun 
is drawn in for loading. The enemy's heavy missiles, falling upon 
these when closed, had so indented and jammed the shutters that they 
could not be slid open, ‘The vessel was therefore temporarily disabled 
and had to be abandoned, At this stage in the operations we began to 
receive tangible evidence that the enemy could reinforce more rapidly 
than we. His battery had been reinforced by the addition of guns of 
greater calibre, reaching to 10-inch columbiads. His magazines had 
been bountifully replenished, and his garrison was receiving acces- 
sions daily. Immediately preparations tor the withdrawal were set on 
| foot. Battery Wilson was dismantled, and its guns returned to the 
| boats to which they belonged. Orders were issued for the direction 

















of the fleet on its return voyage. Everything was in readiness for 
| the withdrawal, which was to have been consummated on ‘Thursda’ 
| morning, when late on Wednesday night the programme was sud- 
denly changed. Why withdraw? We must take Fort Greenwood 
soouer or later. The force is at hand now that is able to take it 
The only trouble is this land force cannot move, owing to the over- 
flow of the land between them and the rebel works. Now it is very 
plain that if we cannot get at the enemy, neither can the enemy get 
atus. They may make the attempt by boats—the only practical 
way; but we have every advantage of them there; having full 
confidence that our five fleet of guu-boats is more than a match for 
any temporary war vessels they may fit up. We are safe from an 
attack at Shell Mound-place—the locality of our camp—and it is 
better to remain there.” According to a telegram they afterwards 
commenced a retreat, but met reinforcements coming down to them. 
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GLANVILLE’S 


Test improvements, by Richard Glanville, of Bermondsey, relate 
to the making use of the heat that radiates through the high-pres- 
sure steam cylinder as a means of preserving the temperature of 
the steam in the expansive steam cylinder, and also in economising 
space; to accomplish which a series of cylinders is placed within 
each other and connected by their flanges and covers (or cover and 


bottom, the term being synonymous) and the pistons are caused to | 


move simultaneously. ‘lhe piston rods are connected to a cross- 
head connecting rod, which operates on one crank. ‘The cylinders 
are charged with steam by the aid of valves so arranged that each 
piston shall receive the impulse of the steam alternately. The steam 
first operates on the piston of the central or high-pressure cylinder, 
then expands into the large one that surrounds it, and is then con- 
densed upon the principle commonly known as Woolf's. 

Figs. 1 and 2 represent a vertical and transverse section of the 
engine, constructed upon the oscillating principle ; and Figs. 3 and 4 
represent a plan and side view. The central or high-pressure 
cylinder is represented as being cast into the bottom, which bottom 
answers as the bottom of the two cylinders, and the top end fits 
into a recess in the cover, which cover answers as cover for the two 
cylinders. 

C, C, the annular or large cylinder, connects the whole together 
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ly the flanges being screwed to the cover /, fand the bottom by 
the aid of screwed bolts and nuts, the whole thus forming two 
separate and distinct cylinders ; S, the steam pipes that convey the 
steam from the boiler to the small or high-pressure cylinder: 8, 8 


| the steam pipes that convey the steam from the small cylinder to 


the slide valve V; 8,8, 5 the passages that convey the steam into 
and out of the large or annular cylinder; a, a represents the stop 
valves in the steam pipes 8, 8 ; these valves are opened by the steam ; 
V, V the slide valves that regulate the high-pressure steam in the 
small cylinder; P, P the annular piston, and p, p the small piston 
in the central cylinder; Rthe piston rod of the small cylinder; 
lt, R, R, R the piston rods of the large cylinder piston; X, X the 
crosshead connecting rod with the crank bearing attached; O, O 
the large, and 0, 0 the small slide valve rods; g,g the guides; / 
and W the side {lever that receives the motion 
from the eccentric and transmits it, through the agency of the 
rods and levers, to the slide valves to cause the steam first to 
perform, and then to pass from the upper side of the small piston to 
the lower side of the large piston (Fig. 2), and from the lower side 
of the small piston to the upper side of the large one; 7, j, 7 the 
slide valve cases; T, T, T the trunnions; and e the exhaust pipe. 
The main features of Mr. Glanville’s plan are very old. 


AND RICHARDSON’S BRICK KILNS. 





Tis invention, by Messrs. Platt and Richardson, of Oldham, | off in that shown at A, and the moulded articles intended to be burnt 


consists in a method of heating a filled kiln in a preparatory 
manner, and this is accomplished by transferring thereto the heat 
from a separate kiln in which the burning of the bricks or other 
articles has been effected. For this purpose a blast of air is em- 
ployed, which passes from the top of a heated kilm to the lower part 
of that in which the articles to be burnt are placed. 


| with clay or otherwise making a joint. 
| in communication with a fan or other blowing apparatus, whereby a 


are placed in B, a pipe a is adapted to one of the ordinary flue aper- 


tures, and a pipe b to the fire-holes of the two kilns, luting them 
The pipe a is then placed 


current of air is caused to pass through the kiln A and into the kiln B, 
carrying with it the heat retained by the burnt bricks or other such 


A, B, C are three kilns, or there may be two only, or any greater | articles; and thusa preparatory heating of the said kiln is effected. 


pumber. Supposing that the bricks or other articles have been burnt 


! The fan or other such blowing apparatus may be fixed in any con- 


venient | pene situation, or it may be mounted on the top of the 
kilns and be caused to travel thereon, so as to be placed in the most 
direct connection with the pipe a. The complete burning in the 
kiln B having been effected, the pipes a, b may be transferred, so ag 
to afford a communication between B and C, and so on through any 
desired number. The above-mentioned travelling blowing appa- 
ratus being in such an arrangement a convenient method of apply- 
ing the blast, but the invention is, of course, equally applicable 
when two kilns only are employed. 





Trarric Recerts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 4th of April, on 
60,633 miles, to £555,435, and for the corresponding week of last 
year, on 10,217 miles, to £489,280, showing an increase of 416 
miles, and of £66,156 in the receipts. The gross receipts on the 
following fourteen railways amounted in the aggregate, on 7,290 
miles, to £438,667 ; and for the corresponding week of 1862, on 
| 7,032 miles, to £383,919, showing an increase of 258 miles, and of 
| £54,748 in the receipts. The increase on the Caledonian amounted 

to £141; on the Great Eastern to £5,213; on the Great Northern 
| to £846; on the Great Western to £5,971; on the Lancashire 
and Yorkshire, to £5,081; on the London and North-Western, 
to £7,958; on the London, Brighton, and South Coast to £7,788; 
on the London and South-Western to £5,346; on the Manchester, 
Sheffield, and Lincolnshire to £2,128; on the Midland to £4,109; 
on the North British to £1,315; on the North-Eastern to £4,513; 
and on the South-Eastern to £4,682; total, £55,091. But from this 
must be deducted £343, the decrease on the Great Southern and 
Western, leaving the increase, as above, £54,748. The goods and 
mineral traffic on those lines amounted to £221,731, and for the cor- 
responding week of 1862 to £210,218, showing an increase of 
£11,513. The receipts for passengers, parcels, &c., amounted to 
£216,936, against £173,701, showing an increase of £43,235. The 
traffic receipts on sixty-five other lines amounted, on 3,343 miles, 
to £116,768, and for the corresponding week of last year, on 3,185 
miles, to £105,361, showing an increase of 158 miles, and of £11,407 
in the receipts. The total receipts of the past week show an increase 
of £31,157, as compared with those of the preceding week ending 
the 28th of March. 

Tue Wetsu Iron Trave.—In the Cardiff district the iron trade 
evinces a considerable amount of activity, and there are hardly any 
complaints as to scarcity of employment. The additions and im- 
provements recently effected and in progress at some of the works 
show that there is no dubiety felt as regards the future, and the 
remarks which I made in a previous report as to the contemplated 
increased demand are thus fully confirmed. In connection with the 
iron trade, the works of the Mwyndy Iron Ore Company possesses 
three or four interesting features. It appears that the company are 
laying open a large extent of ore ground, and the out-put is 
expected to be about 250 tons per diem in another twelve months. 
The Taff Vale and Llantrissant junction will be completed to the 
works by May or June next, and this will enable the company to 
send their ore to the ironworks of Merthyr and Aberdare without 
break of gauge. No doubt the ironmasters will not lose sight of 
this fact, as it will enable them to obtain their hematite at a cheaper 
rate than at present. ‘he Mwyndy hematite has not yet been tried 
for the manufacture of iron for armour-plates, but it has proved an 
excellent admixture for railsand bars. The Llanharry and other iron 
ore works in the locality are also yielding a large quantity of ore, 
so that the ironmasters will have the benefit of a healthy com- 
— within a comparatively short distance of the works. 

n the Newport district the iron trade also continues in a fair state 
of activity, and things appear to be going on pretty regularly. It 
must not be gathered from this, however, that en is any positive 
buoyancy evinced, but, on the contrary, the balance, we fear in 
many instances, is on the side of depression. The trade is, as it 
were, travelling a middle course, about equi-distant from activity 
and depression. With the exception of two or three first-class 
firms, the ironmasters have quite as much as they can do to secure 
sufficient orders to keep their respective works going, and these 
orders are often taken at prices barely remunerative. It cannot be 
said that there is any general under-selling, but the prices received 
are the result of fair and open competition. The two or three firms 
referred to as exceptions have, through their long standing and 
reputation in the market, obtained a good many orders, and the 
works are kept going with spirit. There is no change to report in 
prices, which as yet remain unaffected by the fall in Scotch pig. 
This, to a great extent, is a matter of surprise, especially when it is 
taken into consideration that Scotch pig has often been put down as 
the regulator of the market. It is expected in many quarters that 
the proposed junction and leasing of the Rumney Railway to the 
Brecon and Merthyr Company will be the means of materially 
fostering the trade of Newport, and will, it is very probable, bring 
the trade of the Rhymney Ironworks back again to the port. One 
circumstance which tends to confirm this is, that they still hold the 
wharf which they formerly occupied.—Colliery Guardian. 

Tue Poonan.—T wo of the eight new vessels by which the Penin- 
sular and Oriental Company's already numerous and powerful steam 
fleet is about to be augmented, viz., the Poonah and the Carnatic, 
are now completed and ready for sea. The first of these had her offi- 
cial trial trip on Saturday, and the other will pass through the same 
ordeal at the end of the present week. ‘The Rangoon, built by 
Messrs. Samuda, was launched a week since; the Syria, building by 
Messrs. Day and Co., of the Northam Ironworks, at Southampton, 
will be ready about September next ; the Golconda, by the Thames 
Ironworks Company, at the end of the year; the Delhi, by Messrs. 
Wigram, in the spring of 1864; the Baroda, by Messrs. Samuda, in 
the summer of 1864; and orders have just been given to the 
Thames Iron Company to construct a new paddle steamer 
which is not yet named. All these vessels are screws, with 
the exception of the Syria, and the one last-mentioned. The 
Poonah, which was taken out for her official trial on Saturday, is a 
magnificent screw steamer, built and equipped by the Thames 
Ironworks Company at Blackwall, under the immediate superinten- 
dence of Mr. J. Robinson, the Peninsular and Oriental ners oy be 
surveyor, and fitted with engines of 500-horse power nominal by 
Messrs. Humphrys and Tennant, of Deptford. All the latest im- 
provements to ensure strength, speed, and the comfort and con- 
venience of passengers, have been adopted in her construction, and 
she is unquestionably one of the most beautiful and handsome 
vessels afloat. The length of the Poonah is 315ft.; extreme breadth, 
41ft.; depth of hold, 30ft.; tonnage, builders’ measurement, 2,596 ; 
3,370 tons displacement. She has 609ft. of section and 226ft. of fire- 
bar ; and her indicated horse-power is 2,356. She has a pair of 
compound engines, on the same principle as the Mooltan, but laid 
horizontally instead of vertically, as in that vessel, and a moment's 
glance will convince the most unpractised eye that engines of this 
character are well adapted for ships of war, they being out of the 
way ofall shot. The vessel is steered by Mr. Humphry’s hydraulic 
steering gear, which has been found to answer so well in the Mool- 
tan, and among other numerous ingenious inventions she is fitted 
with Captain Field’s improved compass corrector and course register. 
Leaving Southampton about 11 o'clock, the Poonah, under the 
command of Captain J. S. Field, proceeded direct to Stokes-bay, 
where she ran the measured mile four times, the result being as 
follows: — First run, 4min. 4sec., equal to 14754 knots per 
hour, 64 revolutions ; second run, 4min. 52 sec., equal to 12329 
knots, 64 revolutions; third run, 4min. Ilsec., equal to 14°342 
knots, 61 revolutions; fourth run, 4min. 5lsec., equal to 12-371 
knots, 63 revolutions; the true mean of the whole being 13°391 
knots per hour. Pressure of steam, 25lb.; vacuum, 25; weight 





of coals, water, &c., on board, 893 tons. She ran on aneven keel, 
the draught of water being 19ft. 1lin., both fore and aft. When 
at full speed theship made a complete turn in 8min. The machinery 
worked in the freest manner throughout the trial, and the ship and 
engine builders were alike — by all the scientific judges 


he 


on board on the success which had attended their efforts in the 
duction of this noble specimen of nautical architecture. 
Carnatic will be tried to-morrow. 
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JOHNSON’S MOTIVE POWER |ENGINES. 











Tus invention, a communication to J. H. Johnson, of Lincoln’s- 
inn-fields, relates to an improved mode of regulating or controlling 
the working of steam, air, or gas engines, or hydraulic prime 
movere, and consists in causing the steam or other medium em- 
ployed for working the engine to act upon the regulating apparatus 
in its passage from the generator or source of supply to the 
cylinder or other acting agent, as the case may be. 

Figs. 1 and 2 represent, in vertical and horizontal section respec- 
tively, a regulator constructed according to this invention, and 
mounted upon the steam pipe of an engine. O represents the end 
of the steam pipe which opens into the steam chest U from the boiler. 
This steam chest is fitted to one side of a casing of cast iron B, the 
form of which is clearly indicated by Fig. 2. This casing is of a 
circular shape in plan, and is provided with two flanged branches or 
nozzles o, o', the one serving for the inlet of the stream, and the 
other for the outlet of the same. In the circular part A there is a 
pallet wheel R, mounted upon a vertical spindle C, which rests upon 
& foot-step bearing, as shown in Fig. 1. The spindle C, after passing 
through a stuffing-box in the cover of the casing B, carries a disc E, 

1aving a groove F formed across it (see Figs. 3 and 4). In this 
‘roove are inserted two movable weights G (one of which is shown 
a detail end elevation at Fig. 6) which are pressed inwards by helical 
¢ other springs, as shown in Figs. 1, 3, and 4. Each weight is pro- 
Yded with lugs, carrying antifriction pulleys a,a', between which 
ss the inclined arms 1, I', of the boss M, which boss is formed with 
vo shoulders n,n’. Between these two shoulders or collars n, n! 
thre: is a pulley N fixed to one end of a horizontal spindle or shaft, 

Wrking in a collar or other bearing in the framing or supporting 

Stadard of the apparatus. The opposite end of this shaft carries a 

el pinion P, which gears into a corresponding bevel pinion P', 
oned with an interval screw in its boss, through which works the 

Vercal screw spindle L. This screw spindle is provided at its lower 

endvith collars, for the purpose of connecting it with the slide 

valy T, working inside the steam chest U. The apparatus thus 

constuted, and the number of revolutions of the pallet wheel R 

Teguted so as to allow of the entrance of the proper volume of 

steamecessary for one stroke of the piston, and the weights G, G! 

beingqually adjusted or regulated so as not to move from their 

placesialess the wheel R should make more or less than, say, four 
revoluons for each stroke of the piston, itis evident that if the 
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apparatus. When the engine is working at the proper regulated 
speed, the collars n, n!, are both held out of contact with the pulley 

, and the slide valve therefore remains at rest. 

In Figs. 9 and 10 two other means are illustrated for moving the 
sliding boss M. 

In Fig. 9 the boss M is provided at its lower cnd with two arms, 
the outer extremities of which gear into teeth on two levers b, b', 
carrying sliding weights d. When the passage or flow of the steam 
is too rapid, the centrifugal force causes the weights d to fly out- 
wards (which weights at the proper regulated speed should rest in 
the middle of, the levers) and by their weight cause the levers 6, b' 
to turn over partly on their centres and through the gearing to 
elevate the boss M. When the supply of steam is not sufficient, the 
weights, by sliding inwards down the inclined levers, cause the boss 
M to descend. 

In Fig. 10 the boss M is connected by links with the levers, upon 
which the weights slide. In place: ob the apparatus or governor 
acting upon the steam inlet valve T, this valve may be dispensed 
with, and the regulator made to operate directly upon an expansion 
gear. In Fig. 7 is represented, in plan, the application of this regu- 
lator to a novel form or arrangement of variable expansion gear act- 
ing through an annular or spiral key connecting the eccentrics to 
the main shaft. In this case the screw spindle L, in lieu of termi- 
nating in the valve 1’, acts upon a spiral key D, which slides along 
astraight groove, made in the cunak shaft, which spiral key works 
in a slot in the boss of the expansion eccentric; if makes a half turn 
round the shaft, so that according to the position of the key in the 
eccentric the cut-off is effected sooner or later in the stroke. 

When it is desired to regulate a hydraulic prime mover, a screw 
is employed of sufficient power to move the regulating sluice. This 
screw transmits motion to a regulator similar to that shown at 
Fig. 8, ane the collar or boss M, by rising or falling, will act upon 
the pinion P’, so as to cause the sluice to open or close. The screw 
may be replaced by any other equivalent contrivance, such as a 

ullet wheel or turbine, and an intermittent motion may be used in 

ieu of the continuous circular movement. 
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Tue ordinary meetings of this Institution were held at the hall 








passag‘of steam becomes more rapid, whether owing to the | of the Society of Arts, John-street, Adelpbi, on Thursday, Friday, 


diminised resistance met with by the engine, or to the augmenta- 
tion ofhe pressure of the steam, the weights G, G' will slide 
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and Saturday, the 26th, 27th, and 28th of March. The Right Hon. 
Sir J. 8. Pakington, Bart., G.C.B., D.C.L., M.P., the President of 


outward by the centrifugal force generated by the revolving disc | the Institution, occupied the chair. 


< Plater, and by slicing along the inclined arms I, 1' will 
elev aa boss M and bring its lower collar or shoulder n! in contact 
bt the jlley N, which is instantly rotated, and transmits its motion 
rough & pinion P to the pinion P', the rotation of the latter 
aa thscrewed valve spindle L to descend and lower the slide 
hn ~ whi thus contracts the orifice for the entrance of the steam 
sada casy B, until it is in exact relation with the decreased 
aa fall Che engine. If, on the other hand, the supply of the 
will alid 8 Low the requirements of the engine, the weights G, G! 
a +" Mards under the pressure of their springs, and will 
a use = : M to descend ; this has the effect of bringing the 
oe 8 ia d or collar n into contact with the pulley N, when the 
ee “= of the ter is reversed, and the slide valve T is consequently 
or opens so as to allow more steam to pass through the 








The first morning meeting was opened at twelve o'clock, when 
W. Fairbairn, Esq., F.R.S., Hon. Assoc. 1.N.A., read a paper “On 
the Construction of Iron-plated Ships.” 

After remarking that the future destinies of nations seem to be 
involved in the consideration of iron, and its application to a new 
system of construction in vessels of war, Mr. Fairbairn briefly 
alluded to the prejudices of the Admiralty in 1834-5, against iron 
as a material for ship-building ; and stated that, after certain experi- 
ments instituted at Woolwich, they decided against the use of it, and 
were content to rely upon their old wooden walls. In 1855, how- 
ever, the French Emperor gave a fresh impetus to the subject, by 
producing the iron-c batteries used in the Crimean war, since 
which time our Admiralty have given every attention to the subject, 
and are steadily advancing it, in a manner that deserves much com- 


mendation. They do not appear, he said, to be guided by prece- 
dents, or the influence of by-gone times, but are open to the opinions 
of sound, practical men, and those, supported by experimental 
facts, are the true harbingers of success. Witha view to future 
guidance in the construction of war ships, the author mentioned 
the four following points as the most important ones to be decided 
upon by experiment :—Ist. The power and description of ordnance 
vessels may have to resist. ond. The description, quality, thick- 
ness, and form of iron plates requisite to resist the entrance of 
shot and shell from the most powerful guns. 3rd. The form, 
tonnage, and displacement of vessels, and the power necessary 
to propel them ata given speed. Lastly, the mode of fastening 
the armour plates, the nature of the backing, and other 
conditions essential to a shot-proof iron ship. He then re- 
viewed the history of rifled ordnance, from the introduction of 
the Minie rifle up to the late experiments with the Whitworth guns, 
at Shoeburyness, and gave carefully prepared tables, showing the 
results of those experiments, and a comparison of formula deduced 
from results with the “ wall-piece,” with experiments from Whit- 
worth’s steel projectiles. He considered the results were satistac- 
tory for the limited number of experiments, and thought it probable 
that the resistance to projectiles is nearly as the square of the thick- 
ness, but ina slightly less ratio. An account of experiments was also 
given, which served to show the force required to break shot com- 
posed of cast and wrought-iron, and steel, and which also showed 
that double the statical force was required to crush a cylindrical 
shot with flat ends, as compared with those with round ends, thus 
proving how much depends upon the form of projectiles. The supe- 
rior dynamic effect of wrought-iron balls over that of cast-iron balls, 
was next treated of, the author explaining that, when shot break up 
on striking tho target, a large portion of their effect upon the target 
is lost. Several examples were given, which fully agreed with the au- 
thor's previously expressed views and ——, He next proceeded to 
consider what description of shield is best calculated to resist such 
powerful artillery as that to which he had been referring. Experi- 
ments, he stated, had proved that the material best able to resist 
such heavy projectiles, delivered at such high velocities, is the 
softest and best description of well-wrought iron, and this deter- 
mined upon, the author entered fully upon the resisting power of 
iron plates, and explained the difference between dynamical effect 
and statical pressure, giving tables in these cases also illustrative of 
his remarks, and forming very valuable matter for the printed 
Transactions of the Institution. In referring to the greatest thick- 
ness of iron plates which will probably be required, the author 
stated that a thickvess of 5°2 in. was likely to be sufficient to resist 
a 300-pounder spherical cast-iron shot, and that it was doubtful 
whether in that gun artillery had not reached its maximum of size 
for ship service. He admitted, however, that Sir W. Armstrong 
and Mr. Whitworth both avowed their ability to go far beyond that 
size. The size and mode of construction of ships to carry the 
thicker armour plating was therefore next considered; and seeing 
that certain sacrifices must be made, and bearing in mind the neces- 
sity of a ship being lively and manageable at sea, the author stated 
that it would be necessary to place the battery at midships, as was 
done in the Warrior, and as accorded with the principle of Mr. Reed ; 
since with that mode of construction 6,7, or 8-inch plates might be 
carried without danger to the strength or sea-going qualities of the 
ship. He attached the greatest importance to having the strength 
of the structure fairly and properly proportioned throughout, and 
said that hitherto too little attention had been given to this subject, 
and in many cases excessive weight and strength at particular parts 
of the vessel were in reality only causes of weakness, viewing the 
structure asa whole. He believed that—Ist, All vessels, whether 
for commerce or war, should be treated, as regards their strength, 
as hollow beams and girders; 2nd, That all large ships should be 
of the cellular construction along the upper deck, and from the lower 
edge of armour plating in war ships down to the keel, and should 
be double plated ; and lastly, That the frames and plates should 
be of sufficient strength to support a covering of armour plates 
capable of resisting the heaviest ordnance. The author next 
entered upon the details of construction, and dwelt largely upon the 
peculiar merits of the cellular principle, showing it to be one 
uniting the greatest strength with the greatest economy of mate- 
rail; and suggested that, in addition to a cellular bottom, six 
longitudinal cells, three on each side the vessel, should be placed 
along the whole line of the upper deck, under the upper deck 
beams, in such manner as to give immense strength to the structure, 
and as illustrated by sketches which accompanied his paper, and 
which will be given in this year’s volume of the Transactions of 
the Institution. 

In conclusion, he stated that it would be too much to sacrifice 
speed and other equally essential qualities to armour plates, and he 
believed that officers in the navy preferred compact lively vessels of 
good speed to large and heavy moving vessels, incapable of quick 
manceuvres, although fast when steaming ahead. ‘Taking such a 
vessel as the Warrior for an example, with an armament of heavy 
guns capable of perforating plates G}in. thick, and supposing that it 
were necessary to cover her sides with plates from 7in. to 8in. thick, 
such a burden would destroy her efliciency as a sea-going vessel, and 
hence, he concluded, we have no alternative but to reduce the weight, 
and concentrate the battery of heavy guns at midships, when the 
7-inch or 8-inch plates would only extend along one-half or two- 
thirds of the ship, and thus a great saving of weight would be at 
ouce effected. 





The paper next read was by Mr. J. D’A. Samuda, Member of 
Council, I.N.A., “On Iron-Plated Ships.” The following is an 
abstract :—The author stated that an eflicient navy was and would 
always be of the first importance to this céuntry, and that no navy 
could be efficient except it was armour-cased. It was fortunate that 
the determination on the part of the executive to leave the ends of 
vessels wholly unprotected was now abandoned. Partial protection 
was no longer upheld as a necessity; but, on the contrary, entire 
protection had been substituted in all the vessels that had since been 
commenced. ‘Thus, an important new starting-point had been 
attained. Entire protection, the greatest speed obtainable, armour 
which admitted of the easiest replacement; and, lastly, armour 
which added strength to the vessel by being incorporated into its 
structure, were points which could not be too frequently urged as 
indispensable to an efficient iron-clad navy. Two of them, viz., 
entire protection and armour which admitted of easy replacement, 
had been recognised in nearly all vessels now building. The 
necessity of great speed had also been fully recognised, and fairly 
carried out; and he hoped that the fourth point—the ad- 
visability of incorporating the armour into the structure of the 
vessel—would shortly follow. Although he held that to case 
wooden hulls in armour was at best a make-shift, yet he felt 
that it wasa satisfaction to know that some proper amount of pro- 
tection was about to be given to the country, even though it should 
be limited to the royal dockyards. He therefore hailed with satis- 
faction the addition of five iron-cased frigates to our fleet, though 
they were only wooden hulls iron-cased. The entire number even 
then possessed would be still too small for the protection of our 
shores and our commerce. He felt the period had arrived when 
they must consider whether any and what general improvements in 
the character of those vessels which would have to follow should be 
adopted, and it appeared to him that a consideration of the relative 
advantages of broadside and cupola ships would lead to the solution 
of this important question. The author thought that the following 
considerations carefully studied would show the necessity for great 
alterations in the construction of vessels to obtain the best resulis 
with an armour-clad navy:—l. ‘The extra weight of the armour 
rendered it necessary to have a vessel of nearly twice the tonnage 
to carry the same guns and obtain the same speed, while the size 
and the extra draft of water involved were of themselves serious 
drawbacks, and to be avoided if possible. 2. The casing (rendered 
necessary in a great degree to meet, the horizontal shell firing), is, at 
best, only a partial protection while pierced with port-holes 





from end to end of the vessel; and 3, Experiments had shown the 
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advisability of using guns of the heaviest weight and largest calibre ; 
and he thought no one could doubt that such guns could not be 
worked as conveniently from port-holes as they could from a plat- 
form in the centre of a ship. The author then proceeded to 
enumerate certain considerations which he held were advantages of 
the cupola over the broadside ship, and remarked that the Prince 
Albert cupola ship was an excellent beginning. Jts design, tonnage, 
draft of water, aud extent of armament, being, in his opinion, very 
good; but it should have 800-horse power instead of 500, and the 
change would make it a 13-knot ship, and greatly improve the 
character of the craft. He suggested that the Admiralty should 
build five additional Prince Alberts in private yards (the cost of 
which would be only £1,000,000), at the same time they were pr 
ceeding wiih the five port-hole frigates in the Government dock- 

ards. Hie concluded by stating that he thought that cupola ships 
would be found fit not only for coast defence, but also for service in 
any part of the world. 
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The next paper read was “On the Present State of the (Question 
at issue between Modern Guns and Iron-Coated ships,” by J. Scott 
Russell, Esq., F.R.S., Vice-President, I.N.A. The author coi- 
menced by stating that one important advantage which arose from 
the successive meetings of the Institution was that they formed 
land-marks in the progress of professional knowledge, and also 
land-marks by which to judge of the progress which the practical 
world was making round them; and in order to turn them to the 
best account, both for their own advancement and that of the world, 
they would do well to make them occasions of retrospect as to what 
had been done since they last met, and of forecast as to the future 


direction which their energies should take in the coming year. 
It was for such a purpose that he availed Limself of that occasion to 
put on record what they knew regardiug the great question of the 
construction of iron-cased vessels of war, with a view of deducing 











from it by discussion some indication of lirection in which their 
efforts might be most advantageously exerted for the coming year 
He considered it a matter for congratulation that the whole 
tendency of the past discussions of the 5 ty was favourable 
to the adoption of iron as a material for war s 3; and when he re- 





membered that in 1861 there were strenuon ooden 
ships, aud that now seareely one s to be found who went further 








than to permit the use of timber for temporary purposes and mere 
expedients, he could not but rejoice at the u takable progress of 
professional opinion there, and pablic opinion elsewhere. He then 


asked three questions :—What were their views at their mectings of 
1861 with reference to the wature and construction of the fleet of 
the future?) What were their views now ¥% and, what were those 
they should entertain for the future in any e mstructions they might 
advise or undertake 2? Iu the important discussions of 1861 they 
had arrived at the following conclusions :—Ist. That a spee 
greater than their enemy’s must be reckoned the essent 
necessary for victory in modern war, and that for the present it w 
not wise to give a ship of war less than from Lt to lo knots; 2nd. 
That the height of ports should not be less than about a sixth part 
of the beam of a ship, nor the ports be nearer together than 1dft. ; 
3rd. That Gin, of armour was suflicient to render an iron-plated 
vessel safer than wooden vessels had been with old artillery—but 
he had recommended on that occasion that Sin. of iron should be 
provided for, and showed how all the vood qualities of an iron ship 
could be provided for with that thickness of arm« The next 
point at that time considered was the extent to which protection 
ought to be provided in a man-of-war; and it was unanimously 
agreed that the quantity of armour should in no case be such as to 
damage the sea-going qualities of a ship, or to deprive her of the 
necessary speed—the distinction, of course, being taken between a 
mere floating battery and a vessel entitled to the name of a man-of 
war. The author then went on to mention other points which were 
discussed during the session referred to, and this done, he said it 
was only necessary to consider whether anything had since taken 
place which should lead them to alter the views they then entertained, 
and the measures they then advocated. On these points he would 
state briefly his own personal opinions, with a view to having the 
subject fully discussed by the meeting. Speaking of speed, first, he 
said that all that had taken place during the American war tended 
to confirm the dictum he had aiways advocated - that speed is the 
first and indispensable requisite of a successful war-ship. Ie then 
reviewed the exploits of the Alabama to confirm his opinions as to 
the value of speed, and supposed a case of such a vessel, having a 
speed of fourteen knots, preying upon our Australian gold-ships, 
and asked if it would not be a lame, impotent, and purposeless 
chase to send such vessels as the Defence, Resistance, Hector, and 
Valiant to capture her. Fortunately, he said, we have a Warrior 
and a Black Prince, and as long as our enemies do not build better 
we are safe. Tho next question he considered was the thickness of 
armour which an iron-cased ship ought now to carry, to be con- 
sidered to be fairly protected; in answer to which he stated that 
they were justified in sending into action ships with 4}in. of armour, 
anda wood backing of 18in. of teak, since such a side was proof against 
any weapons which our enemies have got in working condition in 
their ships; and the fair practical results of all the experiments at 
Shoeburyness bore Lim out in his statement. he next question was, 
what kind of ships are now to be built? Whenever a step was 
gained in penetration by artillery, the advocates of the do-nothing 
and the wait-a-bit system immediately cried, “ What shall we do 
next? Artillery grows stronger and stronger, and if armour has 
to grow thicker and thicker, how shall we find ships to carry it? 
We shall have to go back to wooden ships after all.” The author 
then proceeded to show that artillery had done no more than was 
expected of it, and traced its history together with that of the resisting 
power of iron plates, up tosthe present time; procucing a formula 
of Professor Pole’s based on the results of past experiments, inelud- 
ing the most recent ones at Shoeburyness, showing the thickness of 
iron plates necessary to resist the various kinds of shot yet produced 
and also of those necessary to resist heavier shot which may prob- 
ably be used in the future. Speaking of artillery, he said that ex- 
perience had shown that it is the speed of the shot which tells, and 
its power of doing damage increases as the square of its velocity, so 
that gain of speed is much more important than mere size’ and 
weightof shot. Hence the difliculty with great guns was, that they 
were so rapidly approaching the extreme limits of the p wer 
and endurance of iron, that the difficulty of maintaining the 
speed of the projectile consistently w ith the secumity of the 
gun was becoming enormous. With regard to the “practica 
bility of manufacturing good and thick armour plates, he stated 
that Mr. Brown had produced plates Thin. thick, which were 
equal in quality to any 4} in. plates ever made, and the experiments 
at Shoeburyness served to prove the statement. The method of 
working very heavy ordnance was also treated of by theauthor, and 
he stated that the Americans had already met this difficulty in the 






































original design of the Stevens’ Battery; that the revolving system was | 


the right one for vessels having very few very heavy guns, but .hatthe 
size of ship on which the cupola should be used should be limited to 
those carrying only two shields or four guns; since when more 
guns were to be employed, he found it wise to place them in a fixed, 
close battery, for the reason that the same weight required for the 
protection and working of a ship with more than two shields would 
protect and work much more comfortably ten guns in a fixed battery 
As to working heavy guns at broadside ports, he had no doubts 
whatever of its being accomplished easily aud comfortably by 
mechanical means. Assuming that the wood backing is to be 
ey with, and the disadvantages attending it got rid of, 
and that iron backing is to be employed, the difliculties dis- 
appear, and we can carry 8in. of solid iron protection, combined 
in whatever way may be found most effective, and the figures 
stand as follows:—A vessel to carry 4iin. armour, and 3tin. iron 
backing, must be 40Uft. long, 60ft. broad, 1,800-horse power, and of 
a tonnage of 7,200. Such a vessel would be very little larger than 
the enlarged Warrior class now building by the Admiralty ; would 

faster; would carry more coals for a longer voyage; and would 








gain in every way by the omission of tlhe wood backing. The 


author uext spoke of the capabilities of iron bacsing, aud related 
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what had been done upon such a target at Shoeburyness, viz., that 
it had stood against twenty-six shots of every kind up to 200 pounds 
weight; that it had withstood solid wrought-iron Armstrong 
shot from the 300-pounder, with 50 1b. of powder; and that it stood 
there still. From past experiments he might safely take it, 
he said, that Zin. armour with iron backing, would be much 
more than a match for the 300-pounder; and taking that to 
be so, they must certainly build a larger ship than they had yet 
built, in order to carry an entire shot-proof broadside over her 
entire length. Such a ship would have to be 50ft. long, 70ft. 
broad, 2.000-horse power, and her tonnage would be 12,000; 
she would have all the good sea-going qualities of the Warrior, 
would sail faster, go further, and carry a much more powerful ar- 
mament. To include the future, and face the worst, the 
author supposed that Armstrong had succeeded in producing a 
durable, safe, and effective 600-pounder, and could obtain from it the 
full striking velocity of 1,500ft. per second; and that it was neces- 
sary for aship to carry Llin. or 12in. of armour on a suitable iron 
backing: was a ship of war, with an entirely protected battery on 
such a scale, practicable or impracticable? He answered that that 
was exactly the Great Eastern. That ship cut down in height, and 
carrying a row of broadside guns along the whole of her length, en- 
tirely coated with the exception of the extremely thin and narrow 
part of her bow, which it would be useless to load with armour, was 
just the ship to carry a broadside of 600-pounders, and to keep out 
every shot which an equal enemy could fire. The author next pro- 
ceeded to show that such enormous vessels were not absolutely the 
only ones fit to cope with heavy artillery, but that smaller ves 
with « limited bat and partially protected, might be desi 
cording to the system which headopted in his original W: i 
of 1855; and he then dwelt upon the advantages of partial pro 
inso far as it allowed a higher speed, and accelerated th 
ments of the vessel. He had, in his * Fleet of the Future,” 
this kind of vessel the “ Steam Clipper,” or ship of the fourth class, 
He then referred to the unprotected ends of such ships. and advised 
that the ce » partiti . 






















, subdivisions, bulkheads, &e., between 
wind and water, be made perfectly water-tight, when they would be 
jnite equal to an enemy of their own si hi | vould be 
enabled to select their own time and way of insta larger 
enemy entirely ] ected, but slow. In cor 1 
that system of protection where the upper battery and the 
entirely protected froin end to end, whilst from the whoie | 
deck under their feet throughout the two ends of the 
unp? d; “so that the men have only this comfort,” 
mthor, “if they know it, that they cannot be hit by a dir 
but that they are sure to be blown up from beneath, along with the 
deck on wh they stand, by the first shell which explodes under 
them. This is, indeed, a fools’ Paradise !” 




































THE LORDS OF THE ADMIRALTY 
AT SHEFFIELD. 
(From the Times ) 


with the recent determined spirit evinced by the 
ble, by 


rordance 
Lor f the Admiralty to make themselves as useful as po 
seeing with their own eyes all that relates to armour plati from 
the first rolling of the mass of iron to their final destruction in the 
form of targets at Shoeburyness, their lordships paid a long visit on 
Thursday the 9th inst. to the great Armour-plate Works recently 
erected by Mr. Brown, the Mayor of Sheffield, and on that day 
opened and worked for the first time in the presence of a number of 
distinguished visitors. The manufacture of armour plates, we may 
premise, has within the last few months been in as fluctuating and 
uncertain a state as that of either the guns or projectiles to be used 
in destroying them, The experiments at Shoeburyness at first gave 
very varied results, and it was not until after some timeé that they at 
last pointed almost decisively in favour of rolled plates instead of 
hammered. ‘The fibre in the former was found to be stronger, the 
texture of the metal in every part more even, and the average 
of perfect soundness throughout altogether of a higher standaré 
than could be relied on from the work of the steam hammer. 
Still, even with these data from which to start there seemed 
a great difficulty in obtaining any large supply of really 
good plates, even when made of what is now thought to be 
the minimum thickness of 44in. We hear constantly of the 
armour-clads on the other side of the Atlantic being coated with 
12-in. or even 15-in, plates of iron; but in plain truth, these plates 
are mere shams, being built up by bolting together lin. or 2-in, plates 
till whatever thickness is required by the Government is attained, 
and by this manufacturing ruse the Federal authorities get a built-up 
plate of 12in, with scarcely the resistance that belongs to a solid one 
of din. Dut what the Yankee Navy-yard has to endure from its 
contractors is not tolerated for an instant in the supplies required 
for Chatham or Portsmouth, where the standard of excellence is so 
high that even very recently one eminent firm has had as much as 
£15,000 worth of its finished plates returned upon their hands for 
defects that were little more than trifling. In fact, every day has 
shown for some time past that the manufacture of plates on a 
remunerative’ scale is only to be secured by those who embark 
their capital and enterprise in it as a business of its own, and 
put up the extensive and very costly plant which is  re- 
quired to bring the manufacture of these gigantic slabs of armour 
to perfection. It was exactly these conditions which large manu- 
facturers, as a body, did not care to fulfil, fearing that by “the time 
their capital was sunk, a gun might be invented which could sink 
armour ships too, and so render the production of plates « worth- 
less and no longer needed process. Fortunately, all manufacturers 
were not to be deterred by these remote evils or the near approach of 
Mr. Bright’s millennium from throwing themselves heart aud soul 
into the new business, and especially have the chief firms of Sheffield 
come forward with a zeal in the cause which is likely to secure for 
their town along monopoly in the lucrative manufacture of ships’ 
armour. Assuredly it has not been before it was sorely needed that 
the trade of the town has received their additional stimulus. The 
150 tons of crinoline steel made almost weekly at Sheffield, and the 
quantities of “ hardware ” ordered by the Federal Government, have 
poorly compensated for the general stagnation of trade, and, 
above all, for the steady decline and departure from Sheffield 
of the trade in very cheap cutlery, which seems to be fast 
leaving the country. Accordingly, the winter, in spite of its 
mildness, has been one of unusual distress around Sheffield, 
and it will prove a perfect god-send to the town if more mills for 
making armour-plates are opened in Sheflield on the same extensive 
scale as that opened at the Atlas Works by the visit of the Lords of 
the Admiralty on Thursday. Making crinolines for frigates will be 
found a much more lucrative employment than making it for ladies, 
and the fashion is now more likely to be permanent at sea than ou 
land. Most of our readers wil! recollect an armour-plate from the 
Atlas Works shown in the eastern annexe of the Exhibition last 


























} year, which was 22{t. long and 4ft. wide, and the production of 


which was regarded as a perfect marvel, even by our own manufac- 
turers. It serves well to illustrate the giant strides with which the 
new manufacture has advanced since then, when we state that on 
Thursday last a plate of upwards of 40ft. long, 4ft. wide, and 4}in. 
thick, was rolled with the most perfect ease and success in the 
presence of the visitors. It is only a few months since some 7}-in. 
plates from the Atlas Works were tried at Shoeburyness, and proved 
that plates even of this great thickness could be made with the 
most perfect certainty. Yet on Thursday a glowing mass of almost 
molten iron, weighing more than 20 tous, was rolled into an 
armour-plate 19ft. long, 3ft. Yin. broad, and 12in. in thickness. 

The Atlas Works are situated on the outskirts of the town, where 
a good deal of interest was evinced 1n the visit of their lordships; most 
of the people appeared to keep high holiday on the occasion, and all 
the streets had more or less of flags, which, when they could be seen, 
contrasted favourably with the thick atmosphere of murky smoke in 
which they floated. At ten o'clock Mr. Brown was at the old mills 
to receive his visitors. Among them were the Duke of Newcastle, 
thé Duke of Somerset, the Duke of Devonshire, the Marquis of Har- 
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tington, Viscount Galway, Earl Fitzwilliam, Eagl de Grey, Lord 
Wharncliffe, Lord Clarence Paget, Lord Alfred Paget, Mr. Roebuck 
M.P., Mr. Grenfell, M.P., Mr. Robertson, M.P., Hon. J. Stuart 
Wortley, Hon. Colonel Monckton, Captain the Hon. J. Drummond 
R.N., Sir John D. Hay, M.P., Admiral Robinson, Admiral Spencer, 
Colonel Boxer, R.A., Captain Blakely, Captain Harrison, Mr. Pole, 
C.E., Mr. W. Fairbairn, Mr. Whitworth, Mr. Bessemer, Mr. W. 
Fowler, Captain Maury, Mr. Clay, Mr. James Luke, Inspector for 
the Admiralty, &c. 

: The visitors were then conducted through the extensive new and 
old mills and workshops, where some 3,000 hands were busily 
engaged in melting, bending, hammering, and twisting great masses 
of seething iron into every conceivable form its stubborn nature 
could be made to take. It was really a wonderful sight. On every 
side, amid thick smoke and deafening clamour, the blazing rites of 
Moloch—the furnace god of old—were being celebrated. (ireat 
furnaces blaring in the fierce white glare which shone from their 
crevices were stuffed to the mouth with monstrous cranks and shafts, 
and uncouth bosses of red hot metal. Every now and then some 
one of them was opened, witha flash that filled the smoky atmo- 
sphere with a glare of lurid flame, and a mass of metal, seething 
and throwing off corusciations of sparks, was dragged off to be 
subjected to tne hevvy blows of tremendous steam hammers that 
made the earth tremble and the whole building to jump and 
chatter under the stroke, as if from the shock of a little 
earthquake. It was wonderful to see the skill with which the 
groups of workmen, uniting all their individual exertions in a 
series of violent efforts like a weird species of a dance, contrived to 
hedge and move about the great masses on the anvils, so that the 
hammer struck only where and how they chose. While the heat 
lasted in the mass, and that was for a long time, they never paused 
or slackened in their work, and though literally almost scorched by 
their proximity to red heaps they kept on toiling till the work was 
done, and the lump that a quarter of an hour before was almost 
melted iron was picked up by some huge crane that came travelling 
along the smoky walls, aud carried off, glowing through the gloom, 
a finished piece of wor At other places there were tilt and lever 
haminers, Wearying the very air with the clattering din of their tre- 
is strokes. At others ingots of steel were cast 
by the Besse mer process, sm ll plates were rolled and roughly 
cast aside in great red slabs to cool, or hurried backws 
and forwards in iron trucks, scorching even the hardened 
workmen out of the ir tracks as they came burning past. On every 
sid * there were furnaces and smoke and red-hot metals, while in out- 
of-the-way nooks men in steel caps, and wire vizors, aud eased below 
in rough steel leggings, like jack boots of iron, fought in a crowd 
like so many saliimanders round some rough mass that was dauger- 
ous in its fieree heat, and which sent back aggressive spurts of red- 
hot metal in return for every blow. Such combats as these 
were going on in all directions; the “Sheflield carpet” of the 
factory—iron plates—was hot and painful to the feet; the air was 
arid with a sulphury warmth that was like the glow of an over- 
heated stove. When we have said thus much, and added that there 
were roaring pipes of steam mounting into the air side by side with 
great iron trumpet-shaped piles of chimneys, out of which jets of 
red flame roared and flapped into the smoke above like gigantic 
flambeaux ; that lower down long lathe bands flew noiselessly in 
all directions, and that the background was filled in with glimpses 
of ponderous fly-wheels whirling their arms through the smoke and 
turning rolling mills or lapping hammers, or shearing down with 
noiseless might the great lumps of iron that were brought 
in to be cut up,—we have said enough to indicate the view which 
met visitors on their first introduction to this glowing scene of 
industry. Though not the first, yet by far the most important 
process which their lordsiips were shown was the operation of 
roiling the great plate—by far the largest single plate that has ever 
yet been rolled in the world. This took place in what are called 
the new mills of the Atlas Works, which were used on Thursday 
for the first time, and where great ranges of furnaces have been 
erected, with their mouths opening on the iron tramway which leads 
direct to the double rollers through which the plate passes. One 
may guess at the solidity required for mills of this kind when it is 
stated that some of the rolls used at this mill on Thursday have a 
first foundation of no less thin 60 tons of solid iron, resting on 
masonry earried far below the earth. ‘The rolls themselves are 32in. 
in diameter and Sft. wide, and are turned by an engine of 40U-horse 
power, putting in motion a fly-wheel large enough apparently to 
make a world rotate if only well balanced on its axis. A powerful 
screw, applyingits force throughcompound levers allows the distance 
between the rollers to be adjusted to the fraction of an inch, so 
that the plate which on its first rolling is forced through an 
interval of, for instance, 12in. apart, is on its next wound chrough 
one of 10in., next through one of 8in., and so on till the required 
thickness has been carefully and equally attained by tremendous 
compression through every part of the metal. ‘There were a great 
many visitors to see the rolling of this formidable mass, which was 
fortunate, as one would certainly be frightened to witness the 
terrible process alone. After some delay and quick glimpses made 
by the most hardened workmen, who rushing up to the door of the 
furnace, got a half blinded glance into its white interior, it was 
decided that the mass was ready, for, strange as it may seem, an 
armour-plate requires more than mere heating, and bas to be cooked 
and watched in its cooking with as much care as if it was an 
omelette, and the plate that is drawn before it is “done to a 
turn” generally remains a permanent ornament of the unlucky 
manufacturer's workshop, which no one will have at any price. 
When at last this eventful moment had arrived on Thursday the door 
of the furnace was slowly raised andacolossal pair of pincers, with very 
long handles fastened to a chain drawn by machinery, was swung 
in. For an instant some men rushed forward, and, shielding their 
faces from the deadly heat that shot from the furnace, adjusted the 
bite of these forceps on the plate, and then ran back as the chain 
began to tauten, and the great inmate of the blazing den was slowly 
dragged forth on to the long iron trucks in front of the door, and 
there lay in its huge length and thickness a mass of living fire, 
which none could approach or scarcely even look at, so fieree was 
its glow and terrific heat. The chains that should have pulled it 
forthwith to the rollers were too slack, and then arose shouts anc 
cries, and commands, as the men did battle with this mass of fire 
coming so near it in their attempts to gather up the slackened chai 
that one literally expected to see them fall scorching and shrivelle 
on the ground. "In its great glare they fought and struggled with ie) 
chains till at last all wasadjusted, and the great pile of angry fire begn 
to move slowly dowuwards towards the mills, the men followingt 
with hoarse shouts and directions, now hid in steam, as bucket 
water were dashed over the mass, and the next moment standing" 
an atmosphere of white light, to which the light of the day arond 
was mere dusk The rollers did not bite directly the mass can to 
them, and when they did the engine was almost brought to a snd- 
still by the tremendous strain upon it; but at last the soft late 
yielded aud the rollers seemed to swallow it as they wound it swly 
in, squeezing out jetsof melted iron like squirts of fire, thashot 
about dangerously as the pile was compressed from 19in. ti7in. 
thick by the irresistible force of the rollers. Ce n'est que le prewr pas 
qui coite, and the victory was certain when the mass had onceassed 
through the mill, and both visitors and workmen gave a trerndous 
cheer at the success, From this time it was kept rolling ba wards 
and forwards, the workmen sweeping from its face the scalesf oxide 
that gathered fast upon it with long handled besoms tha though 
soaked in water, caught fire and blazed up as fast as they we used. 
With every time it was passed through the rollers werscrewed 
closer and closer together as we have already mentionedill at the 
end of about a quarter of an hour after leaving the Thace an 
almost melted mass it was passed through for the last tinand came 
out opposite the furnace door it had so lately left, no lon Ameen 
forth spiteful sparks, but shorn of half itsheat, subdued,!¢ mou of 
to its proper form—a finished armour plate, weighing ? tous, 19ft. 
long, nearly 4ft. wide, and exactly 12in. thick throught from end 
toend. This is the most signal triumph that rolling ls have yet 
achieved. 
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Other smaller plates were then rolled with a quickness and cer- 
tainty that proved the skill already gained in this new and most 
important branch of manufacture. One plate was 17ft. long by 4ft. 
broad and 5}in. thick; one 19ft. long by 43ft. wide and 4}in. thick ; 
one we have already alluded to 41ft. long by 3ft. 10in. broad and 
4hin. thick. A lesser plate was also rolled, 18ft. long by Sft. wide, 
with a thickness of Gin. on one edge and 3in. on the other. The 
method of converting cast iron by the Bessemer process into the 
tough soft Bessemer metal, a combination of the qualities between soft 
steel and tough wrought iron, was next shown. It is needless now 
to enter ou a description of the very beautiful and very terrible pro- 
cess, to witness, which the metal goes through in the converter as 
it is stimulated to a white heat by the passage of the air blown by 
force-pumps upwards through the mass. No fireworks can surpass 
the brilliancy of the display this process affords as it approaches its 
completion, and the stream of violet flame and ciouds of burning 
sparks pour from the mouth of the converter as from a gigantic 
squib. Nor is it necessary here to enter into a detail of the now 
well-known process, which was a subject of such controversy 
a few years since, but which is now being so generally and 
advantageously adopted throughout England and the Continent. 
Suffice it to say that in 20 minutes from the time of putting in the 
charge of cast iron, it was, without any expenditure of labour, 
poured out into the mould an ingot of soft, tough steel, weighing 
three tons. This metal, after undergoing hammering, is now most 








extensively used for steel rails at stations, points, and junctions, 
where the wear is great, and in these trying situations it seems 
almost indestructible. A great deal has also been used in making 
Blakely rifled guns in this country for both Federals and Confe- 
derates. These are the ordnance which the Americans always speak 
of as Parrott guns, and by them they are more highly prized than 
those of either Armstrong or Whitworth. Yet it is stated that the 
Ordnance Select Committee have refused even to try these guns at 
Shoeburyness. After these processes were over, and the various 
planing and filing shops had oeen duly examined, the visitors were 
entertained by Mr. Brown at a most sumptuous déjeiner. After 
this repast, when the usual loyal aud patriotic toasts had been given 
and duly honoured, the mayor gave the toast of the evening—* The 
health of the Lords of the Admiralty.” In replying to this the Duke 
of Somerset said : 

“In regard to the position of the Admiralty, I and my colleagues | 
have endeavoured to carry on the business without reference to 
party feelings. In that I am convinced that all who have watched 
the operations of the Admiralty will believe that we have had great 
difficulties to contend with. During the last three years, what with | 
affairs abroad and difficulties in almost all parts of the world, falling 
upon the navy, and the difficulties at home connected with the re- 
construction of the navy, there has been a heavy weight upon the 
Admiralty. Not that we have not had plenty of advice, I think 
there never was a body of men who received so much. I have had 
letters from all parts of the world telling me what I ought to do. 
One gentleman writes and says, ‘If you really want to build proper 
ships you should copy the scales of the crocudile, to keep out 
the shot. The scales of the crocodile are peculiarly made by nature. 
Do you copy them.’ Another gentleman writes, ‘Not at all. 
If you want to get right, and make a vessel really invulnerable, you 
will copy the hide of a rhinoceros. That is the only thing nature 
has made invulnerable.’ That you will recollect is a large thick 
coat, with some hard protuberances upon it. ‘Oh,’ says another, 
‘those views are quite wrong; the real thing ‘s to copy the wing of 
the beetle, which is a slippery thing, and so you will cause the shot 
to glide off.’ I suppose I have put aside about 20 letters containing 
various suggestions of that sort. One writer suggests we should 
cover the ships with chain armour; another that we should have 
springs all round the ships, so that when the shot hit it the springs 
would break the force of the blow without injury to the ship. How 
the springs are to be kept from rusting at sea he does not explain 
very clearly—inventors never observe litile difficulties of that sort. 
We have, in fact, no end of these inventions as they are called. 
What the Admiralty did was what I should think any gentleman 
would do under the circumstances; we looked to the object of 
getting ships properly made invulnerable, and the question of 
what material should be used then arose. That was a very diffi- 
cult question, and in order that it might be properly solved we 
appointed a committee—the Iron Plate Committee—who have 
worked most excellently and zealously upon the subject, and have 
been of great use to the Admiralty and to the country, not only by 
the experiments at Shoeburyness—for that was only a part—)but 
by awakening the mind .of the country to what was required. | 
They have awakened a spirit which led many persons to go to 
see for themselves, and the result has been, as Mr. Brown has told 
you, that they were enabled to see exactly what was wanted. It is 
only when a person has seen a plate fired at that he really begins 
to understand what is wanted. Mr. Brown says he asked the Ad- | 
miralty if they would be able to make ships to carry the plates he 
could make. Now, I will at once say that we are very incredulous. 
We are so accustomed to receive offers that we have contracted a | 
habit of receiving them with great caution and considerable 
incredulity. When persons tell me that they can make so and | 
so, and that it is as easy as possible, 1 confesg 1 generally 
think they are wrong—particularly if they say it is very easy. 
The first man I meet with who says he thinks he can do it, 
and he will try, induces me to feel differently; but if one says it is 
as easy as possible, and that if the Lords of the Admiralty were not 
fools they would adopt his plan at once, I suspect he doesu’t know 
much about it. Now, in coming down here the Admiralty have 
done no more than their duty, which they are anxious to do upon 
all occasions. In fact, nothing can be more agreeable to us than to 
leave the oflice and come down for a day into the country. Unfor- 
tunately our business increases on our hands so rapidly that we fiud 
when we go back to town that we have four times as much to do in 
consequence for several days afterwards. My absence from the 
office for two or three days would seriously embarrass the public 
service, and therefore you will see how limited is the time we have 
at our disposal ; but we are very glad to come here, and I am sure I 
have profited and been much interested by what I have to-day seen. 
Nothing is more interesting to me than seeing these works, and see- 
ing the men of these works; tosee theintelligence, the good temper, and 
the kindly feeling towards the head of the establishment. It has 
convinced me that the men themselves are well treated; that they 
feel they are well treated; and they show what great kindness and 
good judgment must be possessed by the head of the establishment. 
That is the only way in which you can carry on great works like 
that we have seen to-day. I cannot, therefore, close the observa- 
tions I have made without asking you to drink the health of Mr. 
Brown, coupling it with ‘ Prosperity to the new rolling mill,’ for 
that is the great thing in the proceedings of this day. It is the most 
striking thing, and will be in the future one of the most wonderful 
pleces of machinery that has ever been made in this country.” 

The health of the Mayor was then drunk with all the’ honours, 
and the Duke of Newcastle returned thanks for her Majesty's 
Ministers, and Mr. Roebuck for the House of Commons. 

















Tue “Morning Post,” September 29, speaking of Benson’s 
Watches in the Exhibition, says—“ The collection of watches 
shown by Mr. Benson is a large, and at the same time an interest- 
ing one, and considerable attention has been paid by the exhibitor 
to the decoration of the cases. Many of them are extremely elegant 
in the design, and were the results of prizes offered by Mr. Benson 
to the pupils of the South Kensington School of Design.” Chrono- 
meter, duplex, lever, horizontal, repeaters, centre seconds, keyless, 
split seconds, and every description of watch, from the plainest to 
the highest quality of which the art is at present capable. Adapted 
to all climates. Benson's Illustrated Pamphlet on Watches (free by 
post for two stamps) contains a short history of watchmaking, with 
descriptions and prices. It acts as a guide in the purchase of a 


watch, and enables those who live in Scotland, Ireland, Wales, the 
colonies, India, or any part of the world, to select a watch, and have 
it sent free and safe by post. J. W. Benson, Prize Medalist, 33 and 
$4, Ludgate-hill, London. Established 1749,—[ Advt. | 





| success. 


NORTH OF ENGLAND INSTITUTE OF MINING 
ENGINEERS. 

Tue general monthly meeting was held in the rooms of the Insti- 
tute, Neville Hall, Newcastle, on Thursday week, the President 
(Nicholas Wood, Esq.) in the chair. 

The following gentlemen were elected members of the Institute :— 
Mr. John Nixon, East Castle Colliery, Gateshead ; Mr. John Wood, 
Flockton Colliery, near Wakefield ; Mr. Thomas Cookson, Parkgate 
Colliery, near Rotherham. 

The President stated that the Council had been engaged that morn- 
ing in endeavouring to make some arrangements relative to the 
proposed special general meeting of the Lustitute, to be held at the 
same time as the meeting of the British Association, in August. 
The snb-committee appointed for this purpose had had an interview 
with the lozal executive committee of the British Association, and 
they had also been in correspondence together, and there seemed 
to be several difficulties in the way of the meeting being held after 
the same manner as at Birmingham, as was originally proposed. 
The Council would lay a special report before the members, but the 
substance of the recommendation might be stated as follows :—That 
a circular be issued to all the members of the Institute, informing 
them that the rooms of the Institute would be open for them and 
their friends during the meeting of the British Association ; and 
that special meetings of the Inst:tute would be held every morning 
before the opening of the sections of the British Association, so 
that members not residing in this neighbourbood would thus meet 
the resident members of the Institute, several of whom are con- 
nected with the executive of the British Association, and could 
receive from them all information relative to the meetings and 
excursions. Also, that all the papers which fall within the 
scope of the sections, and which may be prepared by the 
members of the Institute to be read at the special general 
meeting, and which would really include nearly all classes of papers, 
would be read before the sections of the British Association, and 
afterwards discussed at the usual general meetings of the Institute, 








| and printed in their “ Transactions.” If any of these papers did not 
| fall within the scope of any of the sections, these could be read on 


the Saturday after the closing of the meetings and excursions of the 
Isritish Association. Ile hoped that these arrangements would have 
the effect of inducing many of their distant members to attend the 


| meetings of the British Association who might otherwise not have 


done so. 
i iiceesdiam! 


SAFETY OF THE DAVY LAMP GAUZE, 
The President then istroduced the subject of the “ Safety of the 
Davy Lamp Gauze,” to which he had briefly alluded at the last 
meeting. His attention had been drawn to the subject by Mr. 


| Greenwell, who had visited a colliery where they were in the habit 


of heating all their lamp gauzes red hot previously to using them, 
to prevent their “exploding the gas should they become red hot 
in an inflammable mixture.” The subject was one of very deep im- 
portance, and he (the President) had since made one or two experi- 
ments, by inserting new lamp gauzes into the interior of a short red 
hot pipe, when explosions occurred from volatization, and subse- 
quent inflammation of the oil attached to the gauze. He had tried, 
in a similar way, gauzes which had been thoroughly cleaned and 
brushed, and also others after having been steeped in and thoroughly 
washed with stony solution of alkali, and the same results fol- 
lowed. It seemed to him, therefore, probable that the oil was 
contained in the pores of the iron itself, introduced pro- 
bably in the process of wire drawing. He thought that the 
subject should be thoroughly investigated. Several explosions had 
occurred where safety lamps were in use, aud which had never been 
satisfactorily explained. Careful experiment should be made further 
to prove the liability of a red-hot gauze to explode an inflammable 
mixture, and the circumstances under which this could occur; and 
if it be found that this liability really does exist, then remedial 
measures should at once be sought for, and adopted. Some years 
ago, he (the President) made several experimentson the safety lamp, 
the results of which had appeared in their “'Transactions.” he gas 
was on several occasions exploded by putting the lamp rapidly 
through it, after the gauze had attained a high temperature, and it 
Was quite possible that the explosion was caused by the co-operation 
and subsequent ignition of the oil attached to the gauze, and not to 
the passage of flame through the meshes of the gauze: it would be 
well if these experiments were repeated to determine this. Ile 
thought the matter might very properly be left in the hands of the 
“ Experimental Committee,” to arrange and carry out the necessary 
experiments. Of course, any other member who might wish to be 
present at the experiments could attend. 
A resolution to this effect was then agreed to. 


VENTILATION OF THE HIBERNIA COLLIERY. 
The discussion on Mr. Atkinson's paper, “On the Comparative 


| Efficiency of Two Modes of Ventilating the Hibernia Colliery in 


Prussia,” was then opened. 

The President explained that the Hibernia Colliery was situated in 
the Ruhr Valley, in Prussia, and the seams there lay at a very 
great angle, and are much distorted. The inspectors of the 
mines in Prussia had desired the proprietors of this colliery to 
drive an extensive level stone drift from the extreme side of the 


' workings so as to carry the return air into the shaft at this level, in 


place of bringing it down to the level of the ingate of the upcast 
shaft. His (the President's) opinion had been taken professionally, 
and it entirely concurred with Mr. Atkinson's, whose valuable cal- 
culations would be laid before the Prussian authorities. It should 
be borne in mind that on the Continent the minerals all belonged to 
the Government, and theinspectors of mines thus acted as lessees’ 
agents, and took cognizance of the methods of laying out and work- 
ing the collieries, as well as of their safety. 
COAL-CUTTING MACHINE, 

The discussion on the paper “On Messrs. Donnethorpe, Firth, 
and Hedley’s Coal-cutting Machine,” by Messrs. John Daglish and 
Lindsay Wood, then followed. 

The President stated that this mode of working coal deserved 
attention and investigation ; he hoped that some of the coal-owners 
in this district would take the matter in hand. 

Mr. Atkinson, inspector of mines, alluded to the very brilliant 
sparks given off by this machine, when the pick came in contact 
with the iron pyrites : this should be investigated. 

VENTILATION OF UNDERGROUND BOILERS, 

A paper on this subject, by William Armstrong and John Daglish, 
was then read, of which the following is an abstract:—In a previous 
paper, the subject of supplying “ Ventilating Furnaces” with intake 
instead of return air was brought before the Institute, and instances 
were given where its application had been attended with marked 
Under certain circumstances, however, as where high 
shaft velocity obtains, there are objections to its universal introduc- 
tion. These objections, however, do not apply to underground 
boilers; their fires must be supplied with air of a higher relative 
density, in order to obtain a powerful draught. Numerous 
experiments prove that, under the ordinary application, nearly 
10,000 cubic feet of intake air are required for the efficient supply 
and ventilation of each boiler, distributed as follows, viz., 
2.000 cubic feet below and through the fire, 1,000 through 
the apertures of the fire door, 1,000 through the coolers 
on either side of the boiler, and 5,000 through the _boiler- 
house; of these only the first 2,000 are absolutely required, at the 
higher density for the purpose of inducing rapid combustion. The 
writers advocate placing the boiler in the return; and allowing the 
return current free access over and around the boiler and coolers, 
and confining a current of intake air by means of pipes, entering 
below the fire, where its higher density would be required. This 
method is now in successful operation. In some of the larger and 
deeper mines, in which as many as five boilers are employed, the 
saving of even 5,000 cubic feet per minute per boile would be at- 
ended with most beneficial results to the ventilating current of the 


( mine. 
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DYSON’S MACHINE FOR STRAIGHTENING AND POLISHING 
BARS, 

Srr,—I observe in the last issue of Tue Exareer a machine 
described and illustrated for polishing round bars and tubes by Mr. 
G. W. Dyson, of Finsley, Yorkshire. I am sorry that he has put 
himself to the expense of a patent for it, asa similar machine has 
been manufactured by the Patent Frictional Gearing Company here 
for several years. 

A specimen of tubes, straightened and finished by this descrip- 
tion of machine, from the manufactory of Thomas Jackson and Co., 
of Coatbridge, was exhibited by the Patent Frictional Gearing 
Company, in Class 8 of the International Exhibition of 1862, and 
the machine itself is illustrated and described in the Artizan 
journal, of May or June, 1861. The largest of these straighten- 
ing rolls as yet constructed area set for theGlasgow lron Company, 
and are adapted to straighten round bars from 14 in. up to 64 in. 
diameter in a cold state. The bars are made quite straight by 
being passed once through the rolls, and if passed two or three times 
through them are sutliciently smooth, and suitable for shafting 
for some purposes without turning. 

The principle by which these rolls carry through the bars is an 
adaptation of my frictional screw motions, originally patented by 
the writer in 1855, and some other modifications in a subsequent 
patent. 1 beg to forward a pamphlet with engravings describing a 
few of these motions, including a description and engraving of these 
straightening rolls. 

The adaptation of this principle to these rolls is but one of an all 
but endless variety of useful purposes to which it can be advan- 
tageously applied; still there are many of the best of them that 
cannot be perfected without great care and expense, and not very 
readily appreciated even when perfected. Hence it has, as yet, been 
only the more obvious applications that have been used. There be 
“pearls ’ in mechanics as well as in thought, which it is not always 
seasonab'e to “cast forth” (an old story), and your free trade 
philosophic friends should not, at least, begrudge the patentee his 
fourteen years’ * exclusive right to use, exercise, and vend” for 
such a patent as th for though there are many things connected 
with it of great utility, twice the present duration of a patent would 
not be over long to render the patent of much value commercially. 

James Robertson, 

Patent Frictional Gearing Works, Alliance Foundry, 

Glasgow, 14th April, 1863. 
CHAIN CABLE TESTING, 

Sin,—In your number of the 27th ult. you inserted a letter of 
mine, in which I condemned the present system of testing, and 
recommended another method. 1 was and am desirous that yourself 
and any of your accomplished correspondents, who could throw any 
light on the subject, should do so, Surely so many thousands of 
lives and millions in value of property as are now afloat call loudly 
for an improved system, if it be true that the present is defective. 
To this invitation there have only been, hitherto, two answers. 
One was a private letter from a chain cable manufacturer, who says 
he notices, with much pleasure, my remarks on chain testing ; and 
he says, “1 will, if you please, supply you with a few short 
pieces of chain for experimenting upon, perhaps close link, 
or you may have some of each, close link and stud link,’’ 
Not having access to the testing machine, I recommended him to 
apply direct to the proprietors. The second letter on the subject 
is signed “'I', Powell,” without any place of residence, r. 
Powell says that I make “some valuable remarks,” and recom- 
mends that the “testing should commence with the application of 
the tension toa rod of the cable iron, eyed at each end,” &e, I 
think it very likely this suggestion will prove to be a valuable 
one, and certainly on a subject of such vast importance no precau- 
tion which would be likely to tend towards producing satisfactory 
and complete results ought to be omitted. But the rods must be 
reduced in thickness in the part which is not reheated to form the 
eyes, else they will break, as Mr. Gladstone's did, in the parts 
which had been weakened, and so the results would be worthless. 
(See Tue Enoiveer, March 27, sec. 11.) Dr. W. Fairbairn, 
F.R.S., one of the first experimenters of the day, always adopts this 
plan both with bars and plates. 

None of my statements or inferences, then, have been, up to the 
present time, denied. Mr. T. M. Gladstone, of Lloyd’s Testing 
House, West India Docks, adjusts the weights by measuring the 
diameter of the indicator valve and calculating its area—a method 
so very likely to be erroneous, that in point of fact it happened here, 
that whilst the maker of the press made the valve (as nearly as he 
could) -2 of a square inch, the secretary or Mr. Gladstone made the 
same valve *2,485 square inches, or nearly 25 per cent. greater! how 
were the weights adjusted at Lloyd's Testing House? Is it not 
possible that Mr. Gladstone's own weights are wrong, and that he 
works without knowing the strain he really puts upon cables ? 
Has he allowed at Lloyd’s for the friction of the ram in the cylinder, 
which amounts in the small press here to nearly a quarter of a 
ton? Supposing these queries could be answered as satisfactorily 
as he and I wish, there are still other queries of the utmost im- 
portance to that large class of the public who are directly and in- 
directly interested in giving all possible security to shipping—so 
far at least as not to let any ship goto sea with her cables damaged 
by testing, or without their ultimate strength being known. Why 
must all ships go to sea with cables only so far tested that it has 
been ascertained that they did not break with about 60 per cent. of 
the weight which ought to break them, and without any know- 
ledge of the ultimate strength of any one of these cables? Why not 
have the weights of every testing machine in the kingdom examined 
without loss of time by means of a coiled spring, first graduated by 
actual weights, as recommended in my letter aforesaid, or by some 
other preferable method ? Is error to be perpetuated, and has every- 
body got into a hopeless groove, from which there is no possibility 
of extrication ? ah. A. Peacock., gy 

Jersey, April 12, 1863, 

THE STRENGTH OF IRON, 

Sir,—The notice of the remarks made by me at the Society of 
Engineers on the 6th inst., and noticed in the leading article upon 
the strength of iron, page 210 of last week’s number, not being so 
clear as | should like it to be, I shall be much obliged if you can 
find space for the following explanation :—Both the pieces of Low- 
moor plate were cut from the same plate, one across and the other 
with the grain, aud the two samples of G. B. Thorneycroft and 
Co.’s were also cut from the same plate in the same way. A bowl 
or dome was made from each description of iron, and both worked 
equally well, the price of the Lowmoor being nearly double that 
of the treble refined. Wx. Rozerrs, 

Millwall, Poplar, E., London, 15th April, 1863, 


Mr. J. Fowuer, C.E.—This gentleman left England last week on a 
professional visit to Italy. The extent of Mr. Fowler’s avocations 
may be inferred from the fact that he has now, we believe, twenty- 
five assistants. 

Mecuanicat Inpustry at Pants.—(From our Correspondent).—The 
machinists of the French capital are well employed. Among recent 
orders which have come to hand are twenty-five locomotives for the 
Northern of Spain Railway, while ten dredging engines are being 
completed for the Suez canal, besides pile engines for America and 
locomotives for Italy. All this is being done, while 160 tons of 
various machinery have been just despatched to Spain, twelve 
locomotives for Russia, and twenty presses for the production of 
money on the decimal principle in Italy. ‘The construction of 
apparatus in connection with sugar manufactories, distilleries, and 
retineries, continues to occupy attention, while the forges, iron 
foundries, &c., are alse doing year by year more business. 
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Tue object of this invention, by Il. L. Emery, of Albany, U.S., is 
so to improve the construction of saw gins as to effect the ginning 
of long and short staple cotton in a more efficient and economical 
manver than heretofore, and effectually to remove the sand and dust 
from the cotton. 

Fig. 1 isa side elevation of the improved saw gin; Fig. 2isa 
lan view ; Fig. 3 isa longitudinal section taken in the line 1, 2, of 
‘ig. 2; Fig. 4 is a transverse section taken in the line 3, 4, of Fig. 

3; and Fig. 5 is a similar view taken in the line 5, 6, of Fig. 3. 

A, A, is the main framing of the machine, at the front of which is 
a hopper B; this hopper is mounted on a hinged joint b, capable of 
receiving an eudway movement to allow of the position of the 
hopper being adjusted by the attendant for the purpose of regulating 
the action of the saws upon the staple. Within the hopper is 
mounted loosely a spiked roller C, its use being to lap around it the 
cotton as it is fed into the hopper, and thereby to present the staple 
in the form of a roll to the action of the saws. This roll may, if 
desired, receive motion through gearing from the saw shaft, but it is 
preferred to mount it loosely in the hopper, and make it dependent 
for its rotation on the contact of the saws with the roll of staple. 

The bearings of the spiked roller consists of elongated holes in the 
ends of the hopper, as shown at Fig. 1, the lower ecge of the holes 
being of a segmental form struck from the axis of the saws, and 
the upper part being sufliciently concave to allow the roll of 
cotton to rise, aud thereby escape a too severe action of the saws. 


The inner side or breast of the hopper is formed as usual of a senes | 


of upright curved bars l', which are set parallel to each other, and 
constitutea grid, Between these bars the saws D (set at equal distances 
apart on a square shaft d) project to take hold of the roll of cotton, 
and detach the fibres from the cotton seeds. As the saws revolve 
they give rotary motion to the roll of cotton in the act of drawing 
out the fibres therefrom, and as the cotton seeds are stripped of the 
cotton by its withdrawal from the hopper by the saw ‘eeth, the 
seeds fall out from the roll, and are discharged through the bottom 
of the hopper. 

The saws are made of thoroughly hammered sheet steel, and 
their teeth are formed as shown at Fig. 6, that is, they should 
be round and pointed somewhat like a thorn, and rounded and 
smooth at the bottom angle. Their position is nearly tangential, 
and they severally lap over the one in advance to the extent of about 
one-half their length. As fast as the teeth become charged with 
cotton fibres they are stripped by a rapidly-revolving brush 
cylinder E, which is mounted in a chamber F in the rear of the 
line of saws. This brush cylinder, which is intended also to act as a 
blower, is closed at its cole by annular trough-shaped end plates 


(seo Fig. 5), and segmental openings are made in the sides of the | 


chamber F opposite the upper half of the annular trough to allow of 
an indraught of air to the chamber. The rapid rotation of the brush 
cylinder also draws air between the cylinder and a conduct- 
ing board jf, forming the bottom of the chamber, against which 
the cotton is thrown by centrifugal force. From this board 
the ginned cotton is carried by the action of the blast into an air 
trunk G connected with the air chamber F. In this air trunk 
a drum of wire gauze H is mounted horizontally for the 
ony of receiving the cotton on its surface in the form of a bat. 

o this drum a slow axial motion is imparted for the purpose of 
conveying the cotton as it is deposited upon the upper part of its 
periphery toa pair of stripping rollers I, i, and presenting a fresh 
urface to be coated by the cotton discharged into the air trunk, 
The drum in its rotation carries forward the cotton in the form of a 
thin sheet, and presents it to the action of the blast, the only vent 
or which is through the wire gauze drum; the sand and dust con- 


tained in the cotton is therefore carried away by the blast, and | of procuring good iron, fto use an inferior and cheaper article. 


falling through the drum H, is deposited on the ground. An end- 
less belt which passes around the stripping rollers I, I, strips the 
cotton from the drum, and passes it under a smooth pressing roller 
K mounted above the stripping rollers, by which means it is 
delivered in a condensed form, and ina continuous length out of 
the machine, as shown at Fig. 3. 

When the machine is driven by hand, a transverse shaft L is 
mounted in bearings at the top of the frame, to one end of which 
shaft is attached a winch, and to the other a spur wheel M, 
with a set of inner and outer teeth. The inner teeth are put into 
gear with a small pinion N keyed on to the axle of the brush 
cylinder, by which a rapid rotary motion is imparted to that 
cylinder. The outer teeth serve to drive a spur wheel O on the 
saw shaft, the opposite end of which shaft carries a small 
pulley o. <A belt from this pulley passes round a pulley P on the 
axle of the upper stripper roller I, and thereby imparts rotary 
motion to those rollers. Keyed to the oppositeend of the axle of 
this roller is a small pulley p, from which a belt passes to a large 
pulley on the shaft of the drum H, and thereby imparts a slow 
rotary motion to the drum. The direction of rotation of the several 
acting parts of the mechanism is clearly indicated by the arrows. 


The use of the spiked roller is to support the feed of cotton in such | 





a manner that it will ensure an equable rolling motion ofSthe mass | 


of cotton in the hopper, and thus prevent the unequal drag of the 
saw teeth upon different parts of the feed, which inequality of drag 
occasions the formation of twists and knots, and the consequent 
cutting and destruction of the staple. 

A further important advantage incidental to the use of the spiked 
roller which forms a supporting core to the roll of feed cotton is 


We believe that a statement of this nature, proceeding as it does 
from so high an authority, tends very seriously to injure the credit 
of the contractors in this country, and also to shake the confidence 
which foreign Governments and foreign mercantile houses have 
hitherto reposed in the good faith and skill of the shipbuilders and 
engineers of this country. Among some three hundred vessels built 
by our firm in the last 32 years for service in different parts of 
the world, we have completed by contract more than forty vessels 
for her Majesty's navy, and between thirty and forty for the Hon. 
East India Company; and have now ia course of construction the 
Orontes, a troopship of 2,850 tons, and the Agincourt, an iron-cased 
ship of 6,750 tons. We know that the work executed by us under the 
contracts for these vessels has invariably been satisfactory. We were 
told in a letter from the Admiralty, dated the 7th of November, 
1862, relating to the progress made with the Agincourt, ‘ That 
they have great satisfaction in stating that they have received from 
the overseer and inspecting officer of this department assurances 
that the work has been admirably performed, and that all your 
arrangements manifest a desire to push on the work and execute it 
in the most perfect manner.’ We therefore beg that you will inform 
us if itis your intention to attribute to us a system of carrying ou 
work and executing contracts which is open to such grave charges 
as are enumerated in the paragraphs we have quoted. ‘I'here is so 
great a difference of opinion between the contractors and the Govern- 
ment as to the cause of the delays that have taken place in com- 
pleting the ships already built, or in the progress made with the 


| ships in course of construction, that we do not intend to enter upon 
| this question now ; but we feel that some explanation is dueto us on 


that it enables the machine to be driven either at high, low, or vari- | 


able speeds without injury to the staple, and that with a considerably 
| reduced expenditure of motive 
fed in the ordinary manner, The ends of the brush cylinder are 
closed, and air enters the machine past the closed ends of the cylin- 
der. By this arrangement, the liability of the cotton to accumulate 
| about the axle of the cylinder is removed, and the common danger 
| of fire resulting from the friction on such accumulation of cotton is 
also removed. 
| In order to adapt the machine when set for short staple to act on 
long staple cotton, every alternate saw is removed and replaced by 
jlain discs of the same diameter. By thus increasing the distance 
| between the saws no two sets of teeth can by any chance act upon 
|the same individual fibres, and therefore the cutting of the long 
' fibres by the saws will be effectually prevented. 





| IRON v. WOOD. 
; , Lue following correspondence has passed between Messrs. Laird 
of Birkenhead and the Admiralty :— 
“TO ADMIRAL ROBINSON, R.N., CONTROLLER OF THE NAVY. 
| “Sir,—In the statement relating to iron and wood, and the re- 
| lative cost of these materials in the construction of ships for her 
| Majesty's Navy, signed by you and ordered by the House of Com- 
‘ mons to be printed, on the 3rd of March, 1863, we have observed 
with regret the following assertion: ‘That among other difficulties 


wer as compared with saw gins | 


the points named, affecting, as they do, not only our past but present 
engagements with her Majesty's Government and other parties.— 
We ars, Sir, your obedient servants. “ Larrp Brotuers, 

“ Birkenhead Ironworks, Birkenhead, March 13.” 





“70 MESSRS. LAIRD BROTHERS, BIRKENHEAD. 

“ Gentleman,—My Lords Commissioners of the Admiralty having 
had under their consideration your letter of the 13th ipst., addressed 
to the Controller of the Navy, in regard to ‘the statement laid 
before Parliament relating to iron and wood, and the relative cost 
of these materials in the construction of ships for her Majesty's navy, 
T am commanded by their Lordships to acquaint you that the 
objections therein urged to the construction of her Majesty's ships 
in merchant yards, as compared with the royal dockyards, are of a 
general nature, and were in no way intended to injure the ship- 
building firms employed by the Admiralty; but rather to show, 
from the results of experience, the difficulties which obtain in 
exercising control over the work; and a due supervision of 
materials and workmanship when ships are built in private yards. 
My Lords desire me to observe that the work you have hitherto 


—— on the Agincourt and Orontes is reported to be of excel- 


which present themselves are,—Ist, the general slovenliness of the 


Admiralty inspector n on the premises wherever the con- 
tract ships are building, and leading to many difficulties between 
the contractors and the Admiralty; 





work performed by iron shipbuilders, rendering the presence of an , 


{ 


ent quality throughout ; and they have every reason to believe that, 
although you will be very much longer in completing these ships 
than the time specified in the contracts, the quality of the work will 
be unexceptionably good.—I am, gentlemen, your obedient servant, 
“W. G. Romaine. 





Tus Great Inpian Pestysvtan Ramway Company. —- The 
Great Indian Peninsular Railway Company having proposed 
to Government to make Hyderabad the terminus of the Madras and 
Bombay Railways, Government has directed the agent of the Madras 


and 2nd, the great temp- | Railway to survey the country between Gooty and Hyderabad vid 


tationg that beset the contractor, owing to the cost and difficulty ‘ Kurnool with the view of acceding to the proposition. 
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TO CORRESPONDENTS. 

Notice.—A SprEcIAL EDITION of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 


single postage. 


*." Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

T. P.— You must look for what you require in the Patent-ofice Library. 

F. P.—We know nothing of the addresses of American agents in this 
country. 

HEsRyY.— Partnerships are not limited to periods of seven years wnless all 
parties desire it. 

J. H. C. (Norwich).—Arrangements will be made for more complete lists than 
have hitherto appeared. 

J. L. O.—We look with much doubt upon your contrivance for raising liquid 
manure to a lift of 25/t. 

Suir.—Mr. Grantham's book in Weale’s series is the only work we know treat- 
ing of iron shipbuilding. 

Ayn INQuinER.— We cannot understand how your pump would work, although, 

haps, your drawing is incomplete. 

Mecuanic.— Robertson's gearing will answer your purpose, and it will give 
more adhesion, with a given pressure, than plain surfaces. 

R. E. G.— Whichever point you consider the fulcrum, whether the locomotive 
axle or the rail, the effect obtained through the crank is precisely the same, 
whether it stand above or below the axle. 

J. 8. D.—From what you have described of your boiler, we should say it was 
hardly more than half large enough for three pairs of 4-/t. stones. If too 
small it will waste much fuel. 

AN OLD INVENTION UNDER A NEW NAME. 
(To the Editor of The Engineer.) 
Sir, —In your paper of yesterday, p. 204, column 3, I notice your remarks 
about Weston’s patent differential pulleys. 
1 know persons who have been making these so-called patent pulleys for 
some time with impunity. I inclose you copy of a letter received in De- 


cemoer last. Reels, 
Dudley, April 11, 1863. 





(Copy) 
“Mr. — **London, December 31, 1862. 

“ Sir,—The chain is for the differential pulley blocks. 

“*The London agent—Mr. Ransome—is perfectly aware I am making these 
blocks, and that 1 am prepared to defend any action Mr. Weston or his 
representatives may choose to bring against me for reputed infringement of 

t 


his patent. 

«It is well known here that the patent is not valid. 

THE MARSHLAND INUNDATION. 
(To the Editor of The Engineer.) 

S1n,—Allow me to correct two or three inaccuracies as to matters of fact 
referred to in your article of last week on the Marshland inundation suit. 

1. The hole in 1858 was at the back of sea wing wall down stream of 
Ouse. The hole on the 22nd March, 1862, was at back of sea wing wall, 


up stream of Ouse. 

2. The Act of Parliament directs that puddle wall and banks (of the drain) 
shall be so formed and maintained as effectually to prevent the waters of 
the cut (that is, the drainage waters) from passing over or oozing through 
the same into any of the adjoining lands. The banks had been in use 
tifteen years without a single complaint as to their efficiency. They bore 
the tide for eight days, and did not give way until overtopped by the rising 





3. The extent of land overflowed was, I believe, under 6,000 acres. 

April Lith, 1863. R, Lunn, 

[The only “ inaceuracies” Mr. Lunn has pointed out are, that the sirst hole 
appeared in the sea wing wall instead of behind the sluice, and that the 
quantity of land overflowed was rather over-estimated.—Eb, E.} 





TAYLOR'S STEAM WINCHES. 
(Jo the Editor of The Bngineer.) 

Sirn,—Observing your remarks in the last impression of your re- 

ting the expiration of my patent, on account of non-payment of the 

100 stamp in proper time, I beg to state that, in consequence of my 
attention not having been called to it in the usual manner, I find it 
has unfortunately been omitted. This being the case, you are so far correct, 
but the spirit of your observations, otherwise, regarding the conduct of my 
firm, is uncalled for. JAMES TAYLOR. 

Birkenhead, April 15, 1863. 

(Mr. Taylor should have ascertained, before writing us last week, whether 
or no we were correct, three weeks ago, in stating that his patent had lapsed. 
We supposed that he, of all others, should be aware of that fact, and were 
surprised at his denial of it. So far from being *“‘ uncalled for,” our 
remarks were more than justified by the letter to which they were appended, 
although it now appears that Mr. Taylor had completely overlooked the pay- 
ment necessary to keep his patent alive, and was still under the inupression 
that it was yet in force. Having now sufficient reason for believing this to have 
been the case, we are glad to be able to express our conviction that there was no 
intentional attempt on the part of Messrs. Taylor's jirm to still enforce an 
expired patent.—Eb. E.] _— 

MEETINGS NEXT WEEK. 

InstiTUTION OF CiviL ENGINEERS. — Tuesday, April 2Ist, at 8 p.m. :— 
1. Discussion upon Mr. Brunton’s paper on ‘The Scinde Railway.”— 
2. “* Account of the Cofferdam, the Syphons, and other Works, constructed 
in consequence of the Failure of the St. Germain’s Sluice of the Middle 
Level Drainage,” by Mr. Hawkshaw, President Inst. C.E. 

CiviL AND MECHANICAL EnGingers’ Soctety.—Thursday, 7.30 p.m., ‘* On 
Marine Surveying,” by F. E. Cooper and G. J. C. Dawson, 

Society or Arts.—Wednesday, 8 p.m., “ On the Construction of Iron 
Screw Steamships,” by Commander T. E. Symonds, R.N. 


Tue Enoineer can be had, by order, from any newsugent wn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Haly-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of THE ENGINEER, 163, 
Strand, London, W. C. 
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THE DUKE OF SOMERSET ON SHIP-ARMOUR INVENTORS. 

THE battle between guns and armour still goes on with 
considerable expenditure both on the part of Govern- 
ment and individuals—not by any means a waste, for it is 
in the pursuit of knowledge which can only be obtained by 
practical pen ye on the large scale. The inhabitants 
of the world and still less the potentates, have not yet 
come to the condition of doing absolute justice, even were 
their intellects capable of discovering the truth in all things 
pertaining to power. And whether individuals be the 
potentates, or the masses, the tendency to tyranny with the 
strong hand varies little. So, even as we keep police to 
maintain law and order within our cities and on our high- 
Ways, so must we keep a police on our ocean highways to 
prevent thieves gaining the masterdom, and it will not do 
to arm them less efficiently than the thieves are armed. 
On the contrary, we must render them so efficient as to 
Preclude resistance on the part of evil doers. 

To maintain a war fleet needs expensive appliances on 























the sea coasts, and harbours for building and repairing, 
and these harbours must be so defended as to enable us to 
sink or destroy any approaching vessels. What may be the 
ultimate limit of size and power in guns we do not yet 
know, but there is no limit to the thickness or number of 
the iron plates we may apply to defend the forts as armour. 
In the case of ships there zs a limit—the power of flotation. 
As the armour increases in thickness, so must the displace- 
ment, be increased till at last the vessels will become im- 
practicable for use, out of all proportion to the harbour 
waters—fioating machines too ponderous for utility. 

Meanwhile, the spirit of emulation and desire of gain 
stimulates progress, and there was a gathering last week, 
at Sheffield, at the establishment of Messrs. Brown and 
Bragg, to behold the works in operation at a new mill for 
rolling large masses of iron into armour plates 12in. thick, 
4ft. wide, and 14ft. long, weighing upwards of 20 tons 
each. Compared with the description of this, as given in 
the Times, the famed poem of Ferguson, on the forging of 
a best bower anchor, sinks into a description of a toy. 

Oh! fisher of the deep, 
The dolphin weighs a thousand tons, 
That tugs thy cable line. 

Brute work still, roasting out men’s lives in the process 
set forth by the reporter, and still needing much inventive 
thought for the preservation of the bodies and souls of those 
who work at it. And how far these thick plates may serve 
the purpose of defying shot is still to be verified at the 
target butts. 

The outer scale was Gescribed as being brushed off by 
long besoms dipped in water, during the process of rolling, 
but of the inner scales formed on the joints of the pieces of 
iron of which the plate was built up, the reporter saith 
nought. 

The great feature of the occasion was, the members of the 
gathering contributed from the Government, Parliamentary 
and executive, from the Duke of Somerset to Mr. Roebuck, 
and the subsequent feast, when the champague ran in 
rivers, and lastly the speech-making, in which the proud 
Duke of Somerset, cwm suis as the play books have it, dis- 

layed his oratory and his bonhommie in a very imperfect 
imitation of Lord Palmerston, who, knowing much and 
“coaching” more, fuses his own and other people’s know- 
ledge by his geniality. 

The toast of “the new rolling mill” being given, the 
Duke, as chief of the clan who preside over salt water, 
commenced a glorification of the Admiralty doings, and 
their achievements in ships’ armour, with a scornful vitu- 
peration of the inventive tribes who had pestered them 
with suggestions, all alike impracticable! ‘ One inventor 
“ had proposed to make armour impenetrable by imitating 
“ the bosses on a erocodile’s hide, Another advocated an 
“ assimilation to a bectle’s back, in order that the shot 
“ might glance. <A third was for covering the hull with 
“ chain cables, a sort of twisted chain-mail on a gigantic 
“scale. A fourth actually proposed to place springs be- 
“ tween the armour and the vessel, in order to elude the 
“ shock.” “ But,” said the Duke, with all the ardour of a 
“ superior intelligence beaming from his eyes, “this in- 
“ventor, with all that disregard of practicability which is 
“the attribute of inventors in general, has forgotten to tell 
“us how the springs are to be preserved from the action of 
“salt water.” 

It is very clear that the Duke has been badly “ coached” 
for this special occasion, or he would hardly have ven- 
tured on this attempt, in the presence of Henry Bessemer. 
No phrenologist would detect inventive faculties in the 
conformation of his Grace’s head, and it would have been 
better for him to have left the matter in the hands of his 
professional advisers. He was not put into the Admiralty 
as naval constructor but asa naval controller, a drag on the 
Opposition, just as he was made a member of the Board of 
Health in times gone by, to interpose a veto on the 
doings of Lord — when too rashly countersigning 
the vagaries and quackeries of Edwin Chadwick. Very 
useful was he in that department, watching with all the 
cunning of Rieneker Fuchs the series of moves preparing 
for the wholesale educating and washing, and marrying 
and burying of the community, and then at the very 
climax defeating the whole programme. It was as plea- 
sant as a fox-hunt to his Grace, and far more useful tu the 
community, albeit he reaped many anathemas from the 
“unco guid.” 

His Grace is clearly very shallow, or he would not 
have made any difficulty in preserving springs against the 
action of salt water, supposing it desirable to use springs. 
In Canada and the United States, and the North of 
Europe, roofs of houses and churches are covered with 
iron plates, hermetically sheathed in tin, and they sustain 
the action of the atmosphere for fifty years without rust- 
ing, and there is no reason why tempered steel plates 
should not be preserved from the action of salt water in 
the same manner. 

The question of springing armour plates is an im- 
portant one, as the successful application would probably 
make a three-inch plate equivalent to one of six inches in 
eluding the full force of the shot. His Grace of Somerset 
has possibly played at cricket when a boy, and is fully 
aware that the process of drawing back the hands when 
catching the ball, serves to prevent the dislocation of the 
elbow-joints. In the same mode there can be no doubt 
that the recoil of an armour plate will prevent the 
disintegration of the metal, and the wonder is that the 
necessary experiments to verify this question should have 
been so entirely ignored. Why are spring buffers applied 
to railway engines and carriages, and as abutments at 
the rail ends at stations, and why do the steamboat people 
on the river carefully apply q fender between the vessel 
and the wharf? Moderating the shock of a cannon ball is 
only a question of proportion. 

Curiously enough, at thie very time a colonel in the 
service of the Federals in Am@rica has made experiments 
in fitting guns with spring shields with so much success 
that he has left the army for the purpose of establishing a 
manufactory. . 

Experiments of all kinds Wave been made here with 
solid plates of various thic , and without success. 





Now we know that in proportion to the recoil of a gun the 
less is the penetrating power of the shot, and, of course, if 
the target recoils the same result will obtain. If we stop 
the recoil of a gun by abutting it against a solid body at 
the breech, the chances are that it will burst. 

It is therefore incumbent on the Admiralty to prepare a 
set of recoiling targets with the armour plates fixed on 
springs to work out this problem, to ascertain sizes and 
proportions and results. If successful, the advantages are 
numerous. First, the saving in thickness of the metal, and 
the possibility of armouring smaller-sized vessels ; secondly, 
a smaller amount of displacement being required with 
invulnerability. Thirdly, the comparative freedom from 
internal concussion. 

When his Grace has ascertained that springs can do all 
this, or that they cannot, it will be time enough to inquire 
into the practicability of making salt water innoxious on 
their surfaces as well as on the surface of the armour 
plates. 

If his Grace does not do it, he will fail in his duties in 
the pursuit of useful public knowledge. ‘The principle is 
in consonance with the known laws of matter, and the cost 
of adding efficient springs to the armour plates on the butt 
target is of no pecuniary importance. No trial has been 
made in this direction, and saying nothing as to the spring 
armour of ships’ sides, it would not be of slight importance 
either to the cupolas of Captain Coles, or the flat-sided 
deck bulwarks of the naval constructor. We need to know 
the results of all available principles of construction ; and, as 
a rule, that which cannot be demonstrated to be wrong in 
principle, and can be demonstrated to be right in practice, 
ought to be tried, unless too costly. In such a question as 
that of armour-plating, cost hitherto has not been held an 
object, and we trust that his Grace will draw back from 
his untenable after-lunch speech, and in some future 
oration give us the benefit of a new set of experiments. 

We shall watch for the result of the trial of the 12-inch 
armour plate at the butt, to know whether it be really 
homogeneous iron, or a compound of laminwe—whether it 
resembles a solid block of papier miché in its texture, 
with fibres extending in every direction, or simply a ream 
of paper of equal density but wholly composed of laminw. 


CORN MILLS, 


Ir is estimated that 40,000,000 quarters of wheat are now 
ground, annually, in the corn mills of the United Kingdom. 
But few improvements have been made in the mode of grind- 
ing corn since the introduction of Oliver Evans’ system of 
taking wheat through the mill, from the wagoner’s cart to 
the flour sack, without the intervention of human hands. 
Stones 4ft. in diameter have been generally turned at the 
rate of 120 revolutions per minute, grinding five bushels of 
wheat per hour for each pair at an expenditure of about 
5-horse power. It was seen, however, at least twenty 
years ago, that an improvement might be made by setting 
up an outward current of air between the mill-stones. ‘The 
process of grinding commences near the centre of the 
stones, and the flour there produced is ordinarily carried 
outward by centrifugal force alone, being mashed, so to 
speak, from the eye to the rim of the stones, along with a 

uantity of grain still undergoing the process of grinding. 
To at once carry off the flour, as fast as ground, and before 
the heating due to a comparatively long confinement under 
the stones could have taken place, one patentee, Bryan 
Corcoran, proposed, in 1843, to employ arms or fans, re- 
volving with the millstone, and in such manner as, if pos- 
sible, to create and maintain a flow of air down the eye of 
the upper stone and thence outward between the grinding 
surfaces. We are not aware whether this arrangement was 
ever tested beyond that of a brief experiment. ‘The idea 
was revived by several patentces up to 1846, but a better 
mode of ventilating the stones was provided by a pian 
patented in February of that year in Mr. Newton's name. 
This was toemploy a revolving fan to partly exhaust the 
air from the mill-stone case. ‘The vanes, trumpet-mouthed 
converging pipes, and other contrivances, previously 
employed with the object of causing a current down 
the eye of the stone, had not answered their pur- 
pose, and had they done so they would have caused a 
pressure within the mill-stone case, which would have 
forced out the finer particles of flour, or stive, thus filling 
the atmosphere of the mill, to the injury of the workmen, 
and with a loss, to some extent, of the goods. By ex- 
hausting from the case any requisite current of air could 
be maintained, the mill could be kept entirely clean, and 
all loss of stive prevented. ‘This plan of exhaustion has 
been in use ever since 1847, in one of the mills on the 
Surrey side. It is largely adopted in the United States, 
and to this improvement we must, we suppose, attribute 
the great working speed and enormous production of the 
American flour mills. Mr, Whitworth has given parti- 
culars of a mill which he visited at Pittsburg, U.S, It 
had eight pairs of 4-ft. stones, driven at 232 revolutions 
per minute. ‘These ground 500 barrels of flour, each 
weighing 196 1b. nett per day, 44 bushels of wheat are the 
least that will suffice for a barrel of flour, so that at least 
2,250 bushels of wheat must have been ground in twenty- 
four hours, equal to 113 bushels of wheat per pair of 
stones per hour. 

In August, 1846, Mr. George H. Bovill patented the 
application of a blast (generated by a revolving fan) to the 
eye of the mill-stone. On applying this arrangement it 
was found that more corn could be ground with the same 
stones, turning at the same speed, and the flour was 
delivered in better condition, but the mill was filled with 
flour dust or stive. So great was the last-named difficulty 
that, in 1849, Mr. Bovill found it necessary to adopt ex- 
hausting apparatus, and he patented the “ combination ” of 
the blast and the exhaust, each already in use separately. 
It is difficult to understand what purpose this “combina- 
tion ” was intended to serve, except as a technical ground 
for a patent claim. ‘The motion and effects of air are the 
same, whether it be forced by a fan, or whether by first 
drawing away a portion of air by a fan, the useful motion 
is obtained by the pressure and elasticity of the air 
behind. If, indeed, we were dealing with great difference 
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of pressure, equal to say lb. per square inch, it might 
be necessary to divide the work between two or more fans, 
as is now done by the North Moor Foundry Company. 
But for all the purposes of the circulation of air between 
the surfaces of a pair of mill-stones, a difference of pressure 
equal to that of one or two inches at most of water is suffi- 
cient. It may be observed that the difference of pressure 
requisite to move the trucks in the tubes of the Pneumatic 
Despatch is hardly more than that of three inches of water, 
and high speeds are obtained, in considerable lengths of 
tube, withan exhaustion equal to 12in. of water. So far, 
therefore, as the power of fans is concerned, there can be no 
question that one is enough for every yorpene of ven- 
tilating mill-stones. In Mr. Bovill’s specification of 
1849 he observed that he did not employ the exhaust for 
the purpose of maintaining a current of air between the 
stones, but only todraw off the plenum produced by the 
blast. If, however, the exhaustion were sufficient for this 
effect, the blast, cle arly, would be use less, since the blowing 
or compressing fan w ould be wor ‘king in equilibr'um, or, 
at most, with no greater pressure at its outlet than that 
necessary to overcome the friction of the air in reaching 
and passing between the stones. ‘The combination 
described could have no distinctive efiect, and, although 
patented, ought never, under a proper examination, to have 
survived a suit at law. It is doubtful, indeed, whether it 
has ever done so upon its own merits, although authority 
has been obtained for it in litigation upon Mr. Bovill’s 
previous patent of 1846. ‘This expired, however, nearly three 
years ago. The patent of 1849, about to expire, was, however, 





brought this week beforethe Judicial Committee of the Privy 
Council, on an application for prolongation, and they have 
actually given it an extension of five years. Under ‘all the 
circumstances this prolongation is most extraordinary, but | 
the priaciple upon which it was granted was even more | 
extraordinary. Although both the blast and the exhaust, 

separately and combined, had becn employed before the 


aman in the Council Chamber prepare d to testify that he 
had applied both the blast and the exhaust thirty years 
ago, in combination and to the same pair of mill-ston 
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piece of a steam pipe was deiven through the wall of a house into a 
bedroom, where several persons lay asleep. No one seems to have 
been injured by these dangerous missiles, though there must have 
been many hair-breadth escapes. 

The cause of the accident has, of course, becn a fruitful theme of 
speculation. ‘The prevailing opinion seems to be that the boilers 
had been allowed to get overheated, and that while they were in 
that state the fireman, Trueman, incautiously turned on the supply 
of water. In confirmation of this it is alleged that the valves which 
have been found were open, and that several of the boiler-plates 
show unmistakeable indications of overheating. On the other hand 
it must be stated that the boilers were sup} jied with the usual pre- 
cautior * appliances, ard that Trueman has always been regarded 
asareliable man, The local authorities have visited the spot, and 
commenced an investigation into the circumstances. 

















THE PATEN T JOURNAL. 


Condensed from the Journal of the Commissioners of Patent. 





Grants of Provisional Protection for Six Months. 
194. Wextwortnh Butter and Jabez Hearn MuGrorp, Bovey Tracy, 
> vonshire, “* Lmprovements in spur-supportivg rings for fixing plates, 
ishe 8, and other like articles in glost ovens.”—Petition recorded 28th 

» 1862. 

$264, eo hic i Jonns, Tessin, Grand Duchy of Mecklenburgh Schwerin, 
we arpa me nts in clocks or time-pieces,”—Pelition recorded 16th De- 
ceaber, 1862 

318. WILLIAM THomMas Weston, Trafal square, Charing-cross, London, 
* An improved spring pire or fastening applicable to windows and 
other useful purposes.”"—Pelition recorded 4th February, 1863. 

G2s, WiLttAM CLARK, Chancery-lane, London, ‘‘Improvements in fire- 
arms."—A ¢ uuniunication from Alexandre Guerriero, Boulevart St. 
Martin, Paris.— Petition vecorded 5th March, 186: 

C41. Henry RevVELL Sricer, Clement’s-lane, Lombard-strect, London, 
‘Improvements in protecting and preserving the bottoms and sides of 
ships and other submerged surfaces from oxidation or fouling by inerus- 
tation, the attachment of barnacles, the action of animalcule, or from 
any other like causes of injury.”— Petition recorded 6th March, 1863. 

716. WiLLtiaM Epwarp Newton, Chancery-lane, London, * An improved 
preparation for the cure of se ib, foot rot, and other diseases of sheep and 
cattle A communication from Patrick Hayes, Melbourne, Victoria.— 
Petition recorced With March, Wse3 
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their lordships observed, at an carly stage of the he aring, | 73, Tuomas Gronos Gast, Royal Clarence-yard, Gosport, Hampshire, 
that they could not enter upon the validity of the original | _ “ Improvements in ovens, and apparatus for heating the same.” 
A . 7 t CLARK, Chancery-lane, London, ‘* Improvements in agri- 


patent, but should consider it as good and sufficient. It | 
was notorious that the millers had joined to resist both 

patents, it was demonstrable that that which had already | 
expired had been sustained only under a strained interpre- 
tation of patent law, and yet the second patent was held 
good although really owing all its colour of validity to the 
adroit manner in which it had been before tacked upon the 
first, now beyond the power of prolongation, ‘The pro- 
longed patent will meet the most determined resistance on 
the part of the millers, not, however, because there is 
any utility in the specific combination of the blast and 
exhaust, as claimed by the patentee, but because his claim 
has thus far been sect up to include every application of 
blowing fans for the purpose of ventilating mill-stones. It 
has often been urged that there should be some ready mode 
of obtaining the repeal of an unsound patent, but it is cer- 
tainly a novel ruling that the question of the validity of 
such patents cannot be entertained when tl 1ey come up for 
prolongation. 


DREADFUL BOILER EXPLOSION NEAR 
GLASGOW. 

arly hour on Wednesday week a terrific boiler explosion, 

Mossend Irouworks, 





At an 
resulting in serious loss of life, occurred at the 
near Holytown, a station on the Caledonian Railway, about 15 miles 





from Glasgow. he works in question, which are the property of 
the Mossend Iron Company, cover nine or ten acres of ground, and 
comprise several large sheds occupied by forges, together with an | 
extensive rolling mall. The machinery in these two departinents | 
was driven by separate engines, these again having each its own set 
of boilers, and it was to the boilers connected with the rolling mill 
that the accident occurred which it is now our painful duty to 
record, ‘These boilers were five in number, and were placed side by 
side on a substantial foundation of brick, their ends pointing | 
towards the north and south. They were all 25 feet in length, and 
four of them, which were egg-end ‘boilers, were 5 feet in diameter, 
while the fifth, a flue-boiler, hada width of 6 feet. The fire-hole 
extended along the south ends of the boilers. Beyond this is a 
tramway, on which some coal-laden trucks were standing at the | 
time of the accident, and south of this again stands the rolling mill. 
On the west side of the boilers, at a distance of about 20 yards, are 
the forges, and on the east side side, about double the distance off, 
The chimney which carried off the smoke 
square site 








is an engineer's shop. 
from the furnaces stands on the north-west corner of the 
which the boilers occupied. 

At the time when the accident occurred—two o'clock in the morning 





—there were upwards of 800 men engaged in the works, the greater | 





portion of them being dispersed through the forges and rolling mill 
in the immediate vicinity of the boilers. At the hour mentioned the 
whole neighbourhood was alarmed by a dreadful crash, f lowe d by 
a shower of bricks an@ other débris, which flew in all directions to 2 
distance of S00 or 400 yards, On re pairing to the sight of the catas- 
trophe a scene of ruin presented itself such has seldom been 
witnessed. The site formerly occupied by the boilers present da 
yawning crater, the force of the explosion having compl tely torn 
up and seattered to a distance the mass of substi antial br.ckwork. 
As for the boilers, one with both ends blown out lay along the 
tramway to the south of the firehole, where it had ine n down the 
chimneys of two of the rolling mill furnaces; the greater partof another 
lay a little further to the south, among the ruins of the rolling mill 
sheds ;a third had been precipitated about thirty yards to the north- 
ward of its bed, where it lay in a shape of a huge api al riband; 

while the remaining two had been hurled northwards quite out of 
the works and alighted in a tield ata distance of about two hundred 
and fifty yards. Besides these ponde rous masses, domes, ends, and other 
fragments of boilers had been thrown to great distances both to the 
north and south. One large piece, for instance, weighing about two 
tons, had flown across the turnpike road on the south side of the 
works and alighted in a field 300 yards distant. The roofs 








of the rolling mill sheds were completely destroyed by the 
falling dchris, and those of the forge sheds and the engi- 
neer'’s shop suffered considerably. But the worst remains 


to be told. 
of the boilers seven were either killed on the spot, or so severely 


Of the persons employed in the neighbourhood | 


injured that they did not long survive the accident; while sever: al | 


others were more vr less hurt. The following is a list of the 
killed:—Joseph Swift leaves widow and ten children; James 
Muihecom, widow and two children; John Trueman, fireman, 
widow and three children; Charles Carrol, boy; William Douglas, 
only support of a widowed mother; John Duncan, and Peter Tracy, 
newly married. The following received considerable injuries :— 
Henry Leadbetter, James Berry, Bernard Clinton, John Haney, 





be 4 “John Oaks, boy; and Titus Lowe, a young lad. 
yond the range ‘of the works the falling debris injured the roofs 
of many houses in the village of Mossend, and in one instance a 










A communication from Jean Baptiste Décours, 
wandier, and P:erre Edouard Lambert, Boulevart 
iris. — Petitions vecorded 22rd March, 1863. 

769. New Globe, Barrack-street, Hulme, and WitutaM 
MARTIN, Mat, chester, “ Improvements in lubricating horizontal shafting 
and bearings of all deset iption "a 

771. SaAMvuEL HEALEY, Elizabeth-street, Hackney-road, London, ‘* Improve- 
ments in the manufacture of zinc, and in the apparatus employed 
therein.” 

773. ALFRED ToruAaM, JOsEru ToriaM, and 
Calais, France, ** Improvements in the 
twist lace, and in machinery u-ed therein.” 

775. AnruuR Joun Cooke, Crown-court, Bow-street, London, *‘ Improve- 
ments in portable ‘ Hookha’ — ~ Petitions recorded 21th March, ise3. 

777. MicH AKL Puriurrs, Dewsall, r Hereford, ** Improvements in the 
manufacture ofiron or other mctall ¢ rod and wire, and in the machinery 
or apparatus employed in such manufacture.” 

779. Joseru HARDMANN WoRRALL, Bacup, Lancashire, “ Certain improve- 
ments in the method of producing s surfaces in imitation of woods, and in 
printing therefrom.” 

78i. CuaKLes Monson, 

ravitation engine.’ 

Joun Henry Jounson, Linecoln’s-inn-fie 
in the manufacture of and in the appz 
communication from Adnen Muller, Paris. 

785, RICHARD ARCHIBALD BrooMAN, Fleet-street, London, “ Improvements 
in the manufacture of cords, ropes, and eables, and in machinery em- 
ployed therein ; applicable also to spinning, winding, and twisting fibrous 
and filamentous substances.”—A communication trom Jean Autome de 
Maniquet, Paris.—Petitions recorded 25th March, 1863, 

790. MicHAEL LEoroLp PARNELL, Strand, London, “ Improvements in the 
construction of locks and in the method of adjusting their spindles,”— 
Petition recorded 2 

802. WILLIAM MILLINGTON MorGay, Kidderminster, Worcestershire, ‘‘ Im- 
provements in coating metals, and in m: whinery and apparatus employed 
in coating metals.’ 

804. Joun TAayLor, jun., Parliament-street, 





Jabez Torpuam, St. Pierre les 
manufacture of ornamental 





New Haven, Connecticut, U.S, “An improved 





London, *‘ Improvements 
tus employed thercin,”—A 














26th Murch, 1863. 


Westminster, “ Improv ements 


EpMUND James Rotuwe.., | 





“A new combined | 


dishes, and other like articles in glost ovens.”—Petition recorded 28th 
November, 1862. 

3212. Horack LEEMAN EMEnry, Sloane- street, 
provements in threshing machine pa” 

3219. Joseri Romer, Shipbourve, Kent, “ Improvements in the manufac- 
ture of bullion wire and metallic fine drawn wire.” — Petitions recorded 1st 
December, 1862. 

3229. Josi an CRaven, Joun CRAY EN, and Jonas Roptnson, Clayton Mill; 
ane ar Bradford, Y orkshire, ** Improvements in looms for weaving.” 

. THomas Cook, Manor-pls nce, Walworth, Surrey, “ Improvements in; 
c “envelope foiding machinery. 

5239. BENJAMIN BROWNE, King William-street, London, “ Improvements in 
the construction of knobs or handles of door locks, and in the mode of 
connecting same with the sliding bolts thereof for advancing and drawing 
back said bolts."—A communication from Jean Baptiste ‘Poisot, Gray, 
Ilaute Sadne, France.—Petitions recorded 2nd December, 1862. 

$245. CUARLES FREDERICK CLAUs, Fearnhead, Lancashire, “« Improvements 
in carboy hampers, and in the machinery or other means used for manu- 
Ta uring the same."—Pe ition recorded 3rd Dee: mber, 1862 

32 > JouNn Rowinsoy, Liverpool, ‘ Improvements in the construction of 
Ss ps ar 
260. THOMAS GiORGE WEBE, 
‘a cture of articles of pressed ¢ 

3267. WiLtiam Joseru Smirn, f 

provements in the manufacture of collars, cuffs, 

tion recorded 5th December, 1862. 

3270. HEN ADRIEN BONNEVILLE, Paris, “ Improvements in the manufac- 
ture of stockin d socks.”—A communication from Pierre Frangois 

Jean Baptiste Bezard, Vranvilliers, France. 

3271. Rowert Torr, Liverpool, ‘* Improved coating or cov ering for steam 
boilers and other surfaces to prevent the radiation of heat. 

3272. JAMES CraiG and Matrruew Craig, Kilmarnock, 

“ Improvements in apparatus for the manufacture of clay.” 

} VILLIAM M'NavGur, St. George's Foundry, Ro ‘hdale, Lancashire, 

ashing and drying textile fabrics and 


Chelsea, Middlesex, *‘ Im- 
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ches ter, ‘‘ Improvements in the manu- 

- Petitions recorded 4th December, 1862. 
rooklands-cottage, Sale, Cheshire, ‘* Im- 
and w ristbands.”"—Peti- 
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A y rshire, N.B., 











imp rovements in machinery for w 


materials, 
$281. WILLIAM PALLISER, Dublin, “Improve ments in screw bolts.”—Peti- 
tions recorded Gth Decembe 186: 


AUGI sis Hie DDAKT, Brynkir, Carnarvonshire, 








3287. Grone: * Improve- 
meus in but tons, 
. Junius ALBERT KiesLine and Cart Lovis Kirsiine, Liverpool, “ Im- 
ved means of renewing worn-out and partially worn-out files and 
rasps "—Petitions recorded Sth December, 1862. 
3205, TiOMAS WINGATE, juu., Glasgow, Lanarkshire, N.B., *‘ Improvements 
in dredging mechinery. 
3299. RicHAKD ARCHIBALD Brooman, Fleet-strect, London, © Improvements 
in treating liquorice root to obtiin liquid and solid extracts therefrom.” 
—A communication from Frumence Nicolas Frezon, Paris. 
3300. GronGE Jt » Golds nm Lall-street, Norwich, ** Improvements in 
breech-lo y ons recorded 9th December, 1862. 
3306. JOUN ‘ ills, Newcastie-under- ye, Stafford- 
shire, * Improvements in a th inufact ure of tissue paper for transfer- 
ring patte rns and desis 
7. Wintiam! al, Canada, ‘* Improvements in steam boilers,” 
Samvucs bi ITFIELD, Birmingham, ‘‘ Improvements in the 
ints used in metallic bedsteads and other articles of like manu- 
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| 3312. AsTLeY PasTon Price, Lincoln’s-inn- fields, London, * Improvements 





in the construction and arrangement of the rain water pipes of buildings.” | 


Murch, 1803 
Paul’s-square, Birming ‘ham, 


—Petitions recorded 27th 
So8. BensamMin WILLIAM GoobE, St. 
journal, axle, or bearing, partic ety applic: ible to rolls.” 
S10. Reuben Sims, Bedford Foundry, Leigh, Lancashire, “ Improvements 
in reaping and mowing machines, part ot which improvemeuts are applic- 
able to horse works.” 

Si4. Grireitn Tuomas, Chichester-villas, Kilburn Park, Middlesex, ‘* Im- 
provements in window shutters and window blinds.”—Petitions recorded 
usth Meveh, 1863 

$16, Josrru MuseRave, Globe Works, Bolton, 
in the construction of steam boilers.” 

$18. Ronert Musuet, Coleford, Gloucestershire, “ An 
improvements in moulds to be used for casting steel or 
Iron 

820. James Carver, Butcher-street Works, Nottingham, ‘ Improvements 
in the manufacture of carriages employed in mac hine 8 for the making of 
lace or other fabries.”— Petitions reco: ded 80th March, 1863. 

S24. Epwarp Tuomas HtGurs, Chance 
composition for rendering cloth, paper, 
and waterproof.” — A communication from James Hodgskin, New York, 
Us 

S20. A MEDEE BARTHELEMI Donat MAURAND, Passage des Petites Ecuries, 

is, ** A translucid cylindric apparatus for bringing the former weights 
and measures into thos e of the present decimal system most easily and 
precisely, an 

S28. WILLIAM Forre 
“Improvements in looms for weaving 

e32. Henry HAMER, Kender-street, Old Ke nt-road, 
ments in tanning, aud in apparatus employed therein. 
31st Marek, 1363, ——- 

Patents on which the Stamp Duty of £50 has been Paid. 

Sos. WitLiAM Epwakp Newton, Chancery-lane, London.—A communica- 
tion.—Dated loth April, 1860. 

eS7. lienky Batouk, Bridport, Dorsetshire.— Dated 9th April, 

28, Joseri Hits, Ipswich, Suffulk.—Dated 13th April, 18 i. 

sv5. Louis Joskrut Rerewin, St. Marcellin, Istre, France.—Dated 10th April, 
1860, 

829. Jonn Rigry 
April, 1800. 
924. ADAM BAMLETT, Middleton Tyas, Yorkshire.—Dated 13th April, 1860. 
106¢ James BULLoven, New Accrington, Lancashire.—Dated 27th April, 

isco. 

935, Mare ANTOINE FRANCOIS MENNONS, 
communication.— Dated lath April, seo. 

991, Thomas Geast Dawgs, Wolverhampton. —Dated f0th April, 1860. 

905, THOMAS HUNGATE Preston Dennis, Chelinsford, Essex.—Dated 11th 
April, 1so, 

960. CHARLES Vavenan, WILLIAM James Vavoenay, and Ricnarp Vavenan, 
Birmingham,.—Dated 17th April, 1860. 

1107, Matursv Bonnor, Eurvilie, France —Dated 2ud May, 1800. 
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ran id TIINDLE DuckWoRTH, Blackburn, Lancashire, 


Surrey, 
me Petit 


Cons Ter 


“ Improve- 
yrded 





186u, 





and WILLIAM NiciOLAS NorMaN, Dubiin.—Dated 10th 





Rue de l’Echiquier, Paris.—A 


Patents on which the Stamp Duty of £100 has been Paid. 
$46. WiLLIAM Henry GAUNTLETT, South Bank Ironworks, Eston Junction, 
near Middlesbro’-on-Tees.— Dated 7th April, 18° 
902. WILLIAM FcLier, Jermyn-street, London —Dated 15th April, 1856. 
915. HENRY YouNG DARRACOTT SCOTT, Brompton Barracks, Chatham, Kent. 
Bg om lith April, 185 
HvGO FREDERICK FORBRS, Park-place, Regent's Dated 
wath April, 1856. 
1124, HinaM TuckER, Massachusetts, U.S.—Dated 13th May, 1856. 


Notices to Proceed, 
$194. WentwortH Briirr and Jangz Hearn Mverord, Bovey Tracey, 
Devoushire, ** Improvements in spur-supporting rings for fixing plates, 





Park, London,— 





homogeneous 


nd similar articles transparent { 








in the manufacture or production of blue colours.”—A communication 
" om Augustus tisenlour, Heidelberg, Grand Duchy of Baden.—Petitions 
vecorded 10th December, 1862. 

2. Rovert CLark, Langloan, Lanarkshire, N.B., “ Improvements in 
machit hery or apparatus for boring, Winding, and lifting fer mining pur- 





oo 


poses. 

3524. Joun Imray, Bridge-road, Lambeth, Surrey, **Improvements in ap- 
paratus used for mixing and kneading. 

TuoMAS Epwarp Vickrks, She 

tion of ordnance ”— Petitions 7 

JOSEPH EUSEBE ROUSSEL, Passage 
provements in hand and power looms for weav ing. 
from Victor Armand Thaurin, Caudebec-les-E\beuf, 
recorded 12th Dece mel 7, 1862. 

3339. Cuar Les Corset, Upper Gardener-street, Dublin, ‘ Improvements in 
rails for railways, and in the mode of forming the joints of the same.”— 
Petition recorded 12th December, 1862. 

3348. GeorG# BucuaNnan, Buckiers bury, London, ‘‘ Improvements in msa- 
chinery used in crushing sugar canes.”—FPetition recorded 15th December, 






ld, “Improvements in the con- 
ore del” llth December, 1862. 

des Petites Ecuries, Paris, ‘‘ Im- 
"—A communication 
France,— Petition 

















3374. “Tuomas Cricutizy BarRactoven, Manchester, ** Improvements in 
machinery for spinning, twisting and rolling tobacco.”"—A communica- 
tion from Mr, Ernst Breul, Uanover.—Petition recorded 17th December, 
1862. 

3383. EpMonp Lerarntevr, Paris, “‘ Improvements in the fabrication of a 

It for dyeing textile materials.’ 

y2, SAMUEL CUNLIFFE ListER, Manningham, Yorkshire, ‘*‘ Improvements 

in preparing. combing, aud spinning flax, silk, and other fibrous material.” 

3393. ALFRED Vincent Newton, Chancery-lane, London, ‘* Improved ap- 
paratus for transmitting power.”—A communication from Julius Fer- 
dinand Rochow, Brooklyn, New York, U.S8.—/Petitions recorded 18th De- 
cenber, 1862. 

2415. Gustave EvGene Micuget Gerarp, Paris, ‘ Improvements in the 
fabrication of threads from vulcanised jindia- rubber, and the apparatus 
connected therewith.” —Petition recorded 22nd December, 1862. . 

34338. W ILLIAM HENDERSON, St. Rollox, Glasgow, Lanarkshire, N.B., “ Im- 
proveme in obtaining iron and steel from certain ores and residual 
products.”—Petition recorded 24th December, 62 

3473. HeNKIADKIEN BONNEVILLE, Kue du Mont Thabor, Paris, ‘‘ Improve- 
mnents + the manufacture of saddles.” —A communication from Laurent 
Cogent, Rue Lafayette, Paris —Petition recorded 3uth December, 1862. 

79. Epwarp Tuomas Hueuss Chancery-lane, London, ‘* Improvements in 
machinery or apparatus for printing or staining woven tab rics, warps, 
































paper, aud other articles.” A communication from Joseph Kien, Lyons, 
France.—Petition recorded 9 anuary, 1863. 
118. JOUN SANDERSON BUTLER Alban's-terrs Nottingham, “ Im- 





provements in the manufacture of bobbin-net made on bobbin- net or twist 
-P 2 recorded 14th January, 1863. 

Kue du Mont Thabor, Paris, “ Improve- 

anaries.”—-A communication from Louis 

du Mout Thabor, Paris.—Petition re- 


lace machines,” titi 
262. HENRI ADRIEN BONNEVILLE, 
ments in the construction of 
Jean Gustave de Conninck, 
corded 2th January, 1863. 
396. Tuomas Lucker Jacobs, 
proved m ode « i and apparatus for cleaning casks. 


1st 






Burton-on-Trent, Staffordshire, *‘ An im- 
"— Petition recorded 3rd 


beware, 





. WILLIAM Epwarp Newton, Chancery-lane, London, ‘An improved 

ation for the cure of scab, foot-rot, and other diseases of sheep and 

ue.”"—A communication from Patrick Hayes, Melbourne, Victoria.— 

Petition vecorded Vth Murch, 1863. 

DAVies, Serle-street, Lincoln’s-inn, 

in wrappers or papers for needles, and in machinery or apparatus for 
communication from George Penrice; 


sticking needles therein.”—A 
eae hiladelphia, Pennsylvania, U.S.—Petition recorded 24th March, 1863. 
* Certain improve- 


Joshru HanpMAN Worratt, Bacup, Lancashire, 
“me nts in the method of producing surfaces in imitation of woods, and in 
printing theretrom.”— Petition 7 corded 25th Mai ch, 1863. 

798. WILLIAM BLAKE, Glasgow, Lanarkshire, N. B., “ Improvements in the 
vels for luggag se and other articles.”—Petition recorded 








London, “ Improvements 


770. Grokat 








manufacture ¢ 


2th Murch, 18e 
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And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Jour nal) in which this notice is issued, 








List of Specifications published during the Week ending 
lith April, 1€63. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely excs -eding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
Post-ottice, 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office. 








Tur Anusrronas.—The Armstrong guns, it is well known, are 
much lighter in proportion to the shot thrown than ordnance of the 
old class. In firing a 1101b. Armstrong gun this: week it ran back 
the length of its carriage, and then reared up|{ fand turned over in 
the air. The charges and shot of the Armstrong guns are to be 
considerably diminished. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ce. 

2538. B. F. WEATHERDON, Kingston-upon-Thames, Surrev, and E. 
Monckton, Fineshade Abbey, Northampton, ** A new or improved eng 
obtaining and applying motive powar.”—Dated \6th S ptember, 18 

This invention has reference to a new or improved construction of engine— 
to be worked by vulatiie chemical agents, or similar fluids, capable of being 
readily converted into vapour and condensed by ordinary means at tempera- 
tures below the boiling point of water, by which great economy in the 
power, as also in the construction and wear and tear of the engine, is 
obtained—and consists in the cylinders and working parts of the engine 
being wholly enclosed and caused to work within the boiler or generator, 
in such manner as to commanicate direct rotary motion thereto through 
the medium of a fixed shaft or axis, whereby all danger from leakage, loss 
of power, or otherw 
construction of engine obtained than at present—toothed rack and segment 
wheels in some cases being employed in preference to the crank, together 
with steam or hot water jackets surrounding the boiler, either separately 
fixed or made to revolve in connection therewith, as also with condensers 
in like manner.— Not proceede ¢ with. 

2545. H. Jorvan, Southanpton, * Rotary engines."—Dated lth September, 
1862. 


Hi. ©. 
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For the purposes of this invention the steam cylinder employed has 
witain it another cylinder or enlargement of the shaft, which is of le 
diameter than the steam cylinder. The centre of the inner cylinder is 
eccentric to that of the steam cylinder, and the periphery of the inner 
cylinder is arranged constantly to touch the steam cylinder at one point. 
The driving shaft of the engine is in the centre of the inner cylinder, and 
the inner cylinder forms an enlargement of that part of the shaft which is 
within the steam cylinder. The driving shaft works through the covers of 
the steam cylinder. Through the inner cylinder a slot is formed, within 
which two sliding pistons are applied, which are capable of motion inde- 
pendently of each other. On the inner surface of each of the end covers of 
the steam cylinder is roove or track, concentric with the centre of the 
steam cylinder, in which grooves, pins, or projections on the ends of the 
pistons work, and the pistons are thus caused to slide into and out from the 
slot formed throuzh the inner cylinder. The two pistons constantly touch 

















the steam cylinder as the inner cylinder revolves therein, by which the | 


steam cylinder is divided into two equal parts; but by reason of the 
arrangement of the steam ports one of the pistons may for a time be pressed 
on by the full pressure of steam from the boiler, while the other piston is 
being acted on by steam exp«nsively, which is effected in the following 
manner :—On either side of the line of contact of the inner cylinder with 
the steam cylinder there is a steam port, one of which is constantly the 
outlet or exhaust port, while the other is the supply port. ‘This may be 
changed or reversed by a suitable slide valve, as is well understood, By 
these arrangements, so soon as cither of the pistons passes the steam port, 
it wiil shut off the communication between the steam port and the other 
piston, when the full pressure of the steam will for a time be on the piston 
which has iast passed the steam port, while the steam between this piston 
and the other piston will act expan-ively on the larger area of the other 
piston. The piston and other parts are to be suitably packed in order that 
the same may be rendered steam tight. —Not proceeded with. 

2572. F. Savace, Lynn, Norsolk, “ Traction engines." —Dated 19th Septem- 

ber, 1862. 

In carrying traction engines it is desirable that the driving wheels should 
be capable ot being separately thrown in and out of gear with the crank 
shaft of the steam engine, so that the machine may be able to turn readily. 
The clutches now commonly used for this purpose are so formed that they 
cannot be thrown out without shutting off the steam and stopping the 
engine. According to this invention, the inventor forms in the following 
manner the clutches through which the driving wheels are aci\uated :—He 
makes the teeth of the clutch which engage the one with the other inclined 
at their sides in place of straigit, as is usual, so that the incline of the teeth 
may give the clutch a slight tendency to come out of gear. He also makes 
the teeth of the clutch much more numerous than is usual for an ordinary 
traction engine. He commonly employs about sixteen teeth, whereas the 
ordinary clutch has but two or three. He finds that it is best not to form 
the teeth of the two clutch plates exactly in the same manuer, but that the 









teeth on one of the plates should be (although imelined), flat both at their 


sides and ends, whilst the teeth of the other plate are curved or convex on 
their sides. From this construction it results that, although the clutch 
plates have but a very slight tendency to separate when they are held in 
close contact, as soon as the plates are slightly separated this tendency is 
increased. This construction also allows the clutch to be readily thrown m 
when the engine is ranuing.—Not proceeded with. 

2583. J. Winson, North Brixton, Survey, ‘‘ Composi'ion for preventing and 

removing incrustations in boilers.”-— Dated 20th September, Isb2. 

This invention consists in the employment of chemical precipitants for 
the hme, and solvents forthe silica, together with materials which prevent 
the precipitate formed from caking and adhering to the bottom and sides of 
the boiler or tubes. The patentee employs a mixture of ground malt and 
woody fibres or other ligneous matters, also ground together with a caustic 
ora carbonated alkali and oxalate ofammonia. The latter two precipitate 
the lime and silica, while the malt and ligneous matters, aided by the con- 
stant ebuilition in the boiler, prevent the precipitate from settling and 
incrusting. 

2584. A. Prince, Trafalgar-square, London, ‘* Steaw boiler and other 
Surnaces.!—A communication.— Dated 20th September, 186?. 

This invention consists in certain improvements in the construction of 

furnaces, and in apparatus for supplying them with fuel, the object being 





that atevery part of the surface of the grate the thickness of the layer of | 


coal shall be regulated in an inverse ratio to the quantity of air required for 
its combustion, according to its condition of incandescence, and of its freshly 
supplied coal or coke. This invention cannot be described without reference 
to the drawings. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 


2515. J. Bower, Carlow, Ireland, “ Railway sleepers.” —Dated 12th September, 
1862. 

This invention relates to certain new forms and descriptions of cross 
sleepers for use on railways and tramways, which the inventor proposes to 
make of wrought or cast iron, or other suitable metal, of any convenient 
length for such purpose, and to be in cross section (trough like) and of a 
rectangular, triangular, curved, or angled Y form, or of a section com- 
pounded of two or more of these forms. These sleepers are further provided 
with flat flanges or bearing surfaces projecting at the top edges, and drilled 
or bored for rivets or screw bolts, by means of which, passing through these 
holes and through corresponding holes in the range flange, the sleeper and 
rail are securely fixed to each other. In the case of the “ double-headed 
rail” the flanges of the sleeper are fixed, by like means, to chairs carrying 
the rails, and bearing on both flanges of the sleepers. 
lower external part of the sleeper is intended to rest on the ballast in the 
usual way. The upper surface of the sleeper or, its flanges may be recessed 
or grooved for the reception of the rail, or chair carrying the rail, to secure 
the gauge of the line ; or the sleeper may be manufactured and used without 
such recesses.— Nut proceeded with, 

2517. J. Howie, Hurlford, Ayr, “ Crossings and switches of railways.” —Dated 
: 12th September, 1862. 

_ Under one moditication or system of arrangement embodied in this inven- 
tion, in place of laying down rails of the ordinary kind fourteen or fifteen 
feet in length, short lengths of rail are inserted in the main and siding rails 
at the parts which are found to wear away most rapidly by the traffic of 
the carriages. The parts which are found to give way so much 
sooner than the other portions of the line are those which are contizuous to 
the tongue or point rails; at these parts a comparatively short length of 














rail is interposed in the line of the ordinary rails, and forming a continua: | 


tion of the same. These short lengths of rail are, by preference, formed of 
steel or case hardened iron, in order that they may wear as long or nearly 
as long as the rails which are subjected to the ordinary wear and tear of 
the line, These short lengths of rail are fastened by means of fish plates 
extending for some distance beyond the abutting ends of the rails, and are 
firmly bolted together. A portion of the bolts may be passed through both 
the rails, so as to obtain a very firm junction, and prevent all rocking or 
lateral motion of the rails; the fastening of the parts may, however, be 
effected in various other ways. In conjunction with these short lengths 
of hard metal ribs it is proposed to make the extremities of the tongue rails 
extending backwards a length of four or five feet by preference of steel or 
of case hardened iron, so that these parts may wear in union with the con- 
tiguous hard metal rails.—Not proceeded with. 

2539. J. G. BUNTING, Trofalgar-square, London, “A mechanical horse-break.” 

—Dated 16th September, 1862. 
In carrying out this invention the inventor proposes to construct a 


horizontaj framing somewhat in the form of a pair of cart shafts, the hinder 


ee of which are left open for the entrance of the horse. These 
po ts are connected by means of an arched axle, the arch extending over 
across the haunches of the horse, ordinary carriage or cart wheels 
attached to the arms of the axle, The fore parts of the shafts rest on 


, isobviated, anda more simple and compact form and | 


The convex or } 


a ore carriage and wheels, to which is attached a pole or shafts for the 
purpose of harnessing either a single horse or pair. The object of ‘this 
invention is that an ungovernable horse may be harnessed within the frame 
or carriage, and be retained therein by means of bands and straps passing 
over his back and under his belly, and attached to each side of the frame or 
carriage, by which means he can neither lie down nor rise from the ground, 
hames being attached to the fore part of the framing, and also a collar strap 
whereby the horse is securely held in position, and compelled to follow the 
leader or leaders ia the pole or shafts.—Not proceeded with, 








Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 
2500. J. Hemsiry, Melbourne, Derby, “ Fabric or material for scarfs.”"—Dated 
11th September, 1862. 

This improved material is a looped silk fabric, which the patentee orna- 
ments by printing with spots, sprays, or with any other desired design, 
pattern, ordevice. The intended article is produced in the frame of its proper 
size, or the article may be cut from the piece. 

2504. J. Thomson, Dundee, ** Treatment of vegetable fibres, with a view to 
their manufacture into textile fabrics.” —Dated 11th September, 1862. 
| This invention relates to a combination of certain chemical and mechanical 
processes for treating vegetable fibres, whereby such fibres can be made to 
resemble the tibre or staple of cotton, wool, or silk, and became better 
adapted to the manufacture of textile fabrics, either by themselves or mixed 
with other and more costly materials. According to this inveution it is pro- 
posed to treat the fibres of jute, flax, tows, codillas, manilla, hemp ot all 
kinds, and other vegetable fibres, by first immersing them in a solution of 
caustic soda, for the purpose of softening and splitting up the fibre. The 
fibres are then removed from the solution, and subjected to a centrifugal or 
other suitable mechanical contrivance for the purpose of removing the 
| superabundant moisture therefrom. The fibres are then steeped in a solu- 
| tion of chloride of lime, or some other suitable chemical solution, for the 
purpose of improving the colour, and removing any extraneous matters 
adhering to or mixed with the fibres, the subsequent effect of the solution 
being neutralised by treating the fibres with diluted acids. The fibres treated 
as hereinbefore described are then dried and prepared for spinning by the 
ordiuary or any other suitable process. 
. J. cud FL Wanker, Leeds, ‘* Machinery for combing and carding or 
hackling flax, silk, wool, de.”—Dated th September, 1862. 

This invention relates to the machine known as Preller’s combing machine 
which consists of a rotary frame or endless chain carrying combs at distances 
apart from each other around its periphery. Now acvording to this inven- 
tion the rotary frame currying the combs may be made to revolve so that 
the teeth of the combs may strike upwards or downwards into the ends of 
slivers, Which proceeding from the feed rollers project over the edge of a 
table or bridge ; and the patentecs place above or below the bridge on which 
the slivers rest (according to the direction in which the rotary frame 













































revolves) an axis having arms projecting from it upon which brushes are 
carried, ‘Ihe-e brushes are of sufficient length to ex'end across the slivers, 
As the axis which carries the brushes revolves, they in turn come round to 






their highest or lowest position, and the axis revolves at such a speed that 
each time ove of the combs carried by the rotary frame comes in contact 
with the ends of the shvers, one of the brushes mevts the comb, and as 
the comb moves onwards, the brush travelling in the same direction with it 
enters between its teeth, and presses in the ends of the slivers. As the 
rotary frame and axis continue to revolve, the comb and the brush separate 
from each other and the comb carries with it a portion of the sliver called 
the tuft or feed to be acted on by one or more revolving card rollers or 
cylinders. While the tuft or feed carried by each comb is being cleaned by 
the revolving card rollers or cylinders, the end of the tuft or feed in the 
comb is (according to this invention) held or nipped in the comb. This 
they cffect, by preference, by means of a brush forced into the teeth of the 
comb in the to.lowiug manner:—Each comb carried by the rotary frame is 
provided with a brush fixed to blocks or bars which move around the 
periphery of the rotary frame to and from the comb, and the brush can be 
held away from the comb by means of catches, and cn also, after it has 
been pressed into the comb, be held there by other catches, As each comb 
is taking a portion of the ends of the slivers, the brush belonging to that 
comb is kept by the one set of catches at a distance from it. As, however, the 
comb moves round, and before it comes to the carding or cleaning rollers or 
cylinders, the catches are released, and at the same time the blocks or bars 
! upon which the brush is fixed come against fixed springs, which prevent 
| their being carried round with the rotary frame. The comb in its revolu- 
| 

| 

| 








tion then approaches the brush, and as it moves on the brush is forced into 
it by the springs, until by the moving on of the comb the springs are forced 
backwards. Just before this takes place, the blocks or bars upon which the 
| brush is fixed are seized |by the other set of catches, and the brush is pre- 
vented moving away from the comb. The catches hold the brush in this 
| position until after the tuft or feed held by it in the comb has been acted on 
| by the carding rollers or cylinders. The catches are then released, and the 
| brush is moved aw ay from the comb by revolving arms which revolve 
| faster than the rotary frame until the blocks or bars upon which the brush 
is fixed are brought into contact with the other set of catches and are there 
held. The comb then, as the rotary frame moves round, is ready 
to take a fresh portion from the ends of the slivers, and the same 
operation is repeated until the comb is full. The comb is then 
removed to another machine to have the fibre which it holds drawn off 
in the usual manner. The patentees can, if de-ired, also apply one or more 
brushes fixed under or over the bridge, according as the rotary frame moves, 
so that the ends of the slivers are pressed into the combs, and as the combs 
are carried round by the rotary frame they strike downwards or upwards, 
as the case may be, into the ends of the shvers, and the brushes prevent 
the ends of the slivers from moving away the combs ; and as the combs 
move onwards the brushes press the ends of the slivers into the combs, 


CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
| Mi ls, ge. 
2563. T. Warts, Carisbrook, Isle of Wight, “* Combined threshing machines.’ 
—Lated 19th September, 1862, 
This invention cannot be described without reference to the drawings. 
2589. W. McIatyre Cranston, King William-street, London, ** Machinery 
jor reayrng and mowing corn and other crops,"—Dated 22nd September, 
1862. 
| For these purposes, in order that a crop as it is cut by a machine may be 
| raked back or off the table or platform of the machine, endless chains or 
; bands are applied to carry a rake or rakes, In carrying out this invention 
it is preferred to use two endless chains or bands to a reaping or mowing 
| machine, one on each side of the table or platform on to which the crop as 
it is cut is received. The ends of the rake or rakes are attached to the two 
| endless bands or chains to which continuous motion is given from the work- 
| ing parts of the machine. In order that the cutter var of a reaping or 
| mowing machine may be stopped or started under more favourable circum- 
| stances, the inventor applies aspring or springs, by preterence of vulcanised 
india-rubber, and stop, in such manner that the cutterbar may be partially 
arrested by such stops aud springs before it comes to the end of its 
| stroke.—Not proceeded with. 
| 2614. F. Totuausen, Paris, ‘Steam cultivator."—A communication.—Dated 
! 





’ 













25th September, 1862. 

This invention cannot be described without reference to the drawings. 
Ciass 5,—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
| House Fittings, Warming, Ventilating, ¢c. 

| 2566. E. pe LA Bastipa, Hart-street, Bloomabury-square, London, “ Aa 
| 





improvement in the construction of @ conical cocer or pot, a graduated 


apparatus for placing upon chimney tops, and for preventing smoke 
and extinyr ishing jires.”"—A communication.— Dated 19th September, 1862. 
This invenuon cannot be described without reference to the drawings. 
2570. D. C. Bringer and J. Dyson, Halifar, York, “‘ Formation of boilers to 
be employed for warming buildings and similar purposes.”—Dated 19h 
| September, 1862. 
| This invention consists in a new arranzement of water spaces and tubes, 
| whereby a much larger amount of surface is exposed to the action of the 
heat than heretofore, and in some of the forms of boilers the smoke is also 
consumed, thus effecting economy in fuel. 
2618. W. Lea, Wolverhampton, ** Hinges for French casements.”—Dated 25th 
September, 1862. 

The great difficulty of keeping sashes known as French casements open 
to any desired extent, for the purpose of ventilation, has been severely felt. 

‘the present invention entirely overcomes the difficulty. The invention 
consists in securing to the back of one flap of the hinge, by means of a pin, 
} one end of a quadrant carried through an aperture in the flap itself; the 
other end of the quadrant passes through another aperture in the other 
flap of the hinge. At the back of the second flap, free to move on a pin, a 
rod or lever is fitted, which projects beyond the flap, and which is armed 
with a tongue or catch. Notches or holes are made in the quadrant, and 
on bringing down the jever so as to engage the catch into one or other of 
the notches or holes, the casement is retained open to the extent allowed by 
the particular notch or hole engaged until the catch is released. 

2625. J. J. Bates, Birmingham, ** Window sash fastener and guard.”—Dated 
26th September, 1302. 

The object of this invention is to fasten a window sash when 
the said sash is shut down, and to prevent the said sash, when 
partly opened, from being raised from without. The invention is carried 
out as foliows :—To the front edge of the top rail of the lower sash two 








| top ends of the said leversa 














levers are jointed, the said levers being situated nearly horizontally, and 
having motion in vertical planes, The projecting or outer end of each 
lever is extended laterally, so as to form a handle or plate under which the 
finger is placed in raising the window sash. On the upper surface of the 
top rail of the frame two other levers are jointed, the longer arms of the 
last-named levers being nearly vertical, and their shorter arms horizontal, 
The shorter arms engage under the inner ends of the first-mentioned levers, 
The tops of the vertical levers are bent nearly into a horizontal position, 
and bear against plates of brass or other metal fixed vertically on the front 
sides of the top sash. The said plates have holes at a distance of about two 
inches apart. Springs under the shorter arms of the vertical levers press the 
inst the vertical plates, and causethem toengage 
in the holes in the said plates. In raising the window sash it is only neces- 
sary to place the forefinger of each hand under the handles of the horizontal 
levers, and lift the said handles. The first effect of the upward pressure is 
to liberate the vertical levers from the holes in the metal plates, when the 
sash can rise. After it has been raised and the fingers removed from the 
handles the springs of the vertical levers cause the said levers to engage 
with the holes in the metal plates, and the sash is thereby fixed and cannot 
be moved by pressure applied directly to the sash. 
2629. W. E. Grper, Wellington street, Strand, London, ** Construction of 
leaden window sashes, casements, or glazed coverings or partitions."—A 
communication.— Dated 26th September, 1862. 

The cheeks of these improved sashes are not more than half an inch 
broad, and the adhesion of the glass to the leaden sash completely excludes 
cold from the interior, thus making a glazed gallery as warm as a parlour, 
But this heat, which has hitherto been so prejudicial, inasmuch as changing 
into steam it rendered glazed apartments uninhabitable, necessitated some 
arrangement for carrying off the condensed vapour, and therefore the 
improved leaden sashes, the subject of this invention, which may be straight 
or curved and of any suitable length, are provided with small openings at 
certain distances from each other, aud hidden at the bottom of the chamber 
groove or frame so that the water that rans over the inside glass falls into 
the chamber or grooves, and finds a direct exit to the exterior as described. 











Ciass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, jor Gun Carriages, §c. 
Ricuarns, Biruinghaa, “ Fire-arms and cartridges.” —Dated 1 
September, 18 2 

In constructing breech-loading fowling pieces and other small fire-arms 
where the barrels are mounted, so as to turn on horizontal axles under 
their breech ends as in breech-loading fow ling pieces of ordinaryconstruction, 
the patentee employs, in order to lock the barrels in a position for firing, a 
self-acting spring catch or bolt, taking into a notch ina piece projecting 
from the upper part of the breech end of the barrels; this piece, as the 
breeches are closed for firing, enters a recess in the top of the breech plate 
or false breech ; the recess and the piece entering it are both inclined so as 
to draw the breeches tightly against the breech plate. The spring catch is 
mounted in the tang of the breech plate by preference, so as to slide longi- 
tudinally therein, aspring tending constantly to throw it forward ; in closing 
the breeches of the barrels, however, it recedes, both it and the piece at the 
breech end of the barrels being suitably inclined; immediately the barrels 
are closed it again springs forward into its recess, and so holds the barrels 
securely. The catch is drawn back, to open the breeches, by a thumb piece 
on the top of the stock. 
. G. Rawnons, Birmingham, “ Gun barrels."—Dated 5th September, 




















These improvements in gun barre!s consists, First, in making a night and 
day line on the barrels, that is, a line upon the middle of the top of the 
barrel, or upon the top of the rib of the barrel, the line being bright 
while the other parts are dark, The reflection of the light upon the bright 
line assists in obtaining an accurate aim. The patentee makes the said 
night and day line by first cutting a square groove along the middle 
of the top or rib of the barrel, into which groove he places and fixes 
therein, by hammering or rolling or otherwise, a piece of silver wire, After 
fixing the said silver wire, any superfluous silver remaining may be removed 
by a cutting tool, and the silver made flush with the top of the barrel or 
rib. A groove is next cut in the imbedded silver line, and the metal 
of the barrel on either side the line is afterwards chequered or 
matted, or otherwise made dark, and the night and day line is 
complete. The improvements in gun barrels consist, Secondly, in 
making a longitudinal undercut dovetail groove in the flat rib of the 
said barrels, in which dovetail groove the traversing sight of the fire-arm is 
made to slide, instead of making the said sight work in grooves cutting the 
edges of the said rib. The rib in which the dovetail groove is cut may be 
be made in one piece with the barrel or be attached to the barrel by solder- 
ing. The said undercut dovetail groove may be made in the barrel instead 
of the rib. The improvements hereinbefore described in gun barrels may be 
appiied to single or double barrels, 











Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 


2509. T. MoLIngaux, Manchester, “ Pianoforte actions."—Dated Ith Sep- 
tember, 1862. 

This invention cannot be described without reference to the drawings. 

2528. W. PaumeEr, Sutton-strect, Clerkenwell, “ Lamps."—Dated Wth Sep- 
tember, 1862, 

These improvements are applicable in constructing lamps wherein the 
burnins fluid is forced up to the wick, and wherein the excess of fluid thus 
raised is allowed to flow away from the wick through openings near the 
upper part of the outer wick tubes, In these descriptions of lamps it has 
been found that, when hydrocarbons are used as burning fluid, they are 
liable to be driven out in conjunction with streams of atmospheric air and 
to become ignited. Now, these improvements in such descriptions of lamps 
consist in applying to such holes and passages finely woven wire, or other 
fabric or material, so as to cause the fluid and air to be, as it were, filtered 
or prevented spurting out in a manner to become ignited. In order to fill 
such lamps a valve is used, on the upper part of which is formed a neck 
with a hole or opening between it and the vessel, so that the fluid may flow 
into the neck when the vessel is tilted ; and at or near the lower part of the 
neck is an outlet with a rising spout, in order to admit of the fluid being 
poured from the lower part of the neck into the lamp; a valve is used to 
close the hole or passage between the vessel and the neck, and this valve is 
carried by a cylinder having a serew thread around it, which fits a 
corresponding female screw the interior of the neck, so that, by turning 
the inner cylinder the valve is moved away from its seat.—Not proceeded 
with. 

2609. W. Urrin, and W. Asnury, Birmingham, “ Metallic bedsteads."— 
Dated 24th September, 1862 

This invention relates, in the first place, to that description of metallic bed- 
stead in which the side and end bars or rails are connected to the corner 
picees by means of dovetailed joints, which have heretofore been made of 
cast iron, and, consequently, have been exceedingly liable to breakage at 
these parts, and when thus damaged the broken parts were useless, The 
First improvement consists in forming the dovetailed ends of the side and 
top and bottom angle iron rails or bars of wrought iron, instead of casting 
the dovetails on the ends of the angle iron rails as heretofore. A convenient 

ode of doing this is to cut a piece out of the ends of the angle iron, and 
after bending down the projecting piece and welding it firmly to the side a 
wrought iron dovetail is rivetted on to the end of the rail. The sockets in 
the eud or corner pieces are formed partly of wrought and partly of cast 
iron. This is effected by cutting or stamping out plates of wrought or sheet 
iron of suitable thickness, and of the proper shape to form the top and 
bottom of the socketted corner pieces. These wrought iron plates are 
placed in the mould, and the solid corner pieces are cast on to them, thus 
forming cast iron sockets having a top and bottom strengthening piece of 
wrought iron, The ordinary cylindrical or taper tubes to form the corner 
posts or pillars are secured in the corner pieces as usual by casting the 
corners around them ; or the ornamental pillars may be fitted into sockets 
cast or made in the corner pieces, and held firmly in their places by screw 
bolts or otherwise. The Second part of the invention relates wo a novel 
mode of ornamenting these tubes, posts, or pillars, and consists in covering 
them externally with perforated metal cut or punched out with any device, 
Even for an expensive and highly ornamental bedstead a handsome 
appearance may ve produced with a common iron tube japanned or painted 
and covered with perforated metal ; or wooden posts, polished, painted, or 
covered with ornamental paper, may be ornamented by means of perforated 
metal. This mode of ornamenting tubes may be applied to curtain or 
cornice poles or reds, gas and other standards, balusters for stairs, and tubes 
for making cylindrical boxes for various useful purposes, 

































Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, &e. 

2542. W. CLark, Chancery-lane, London, “ Treatment of peat and peat tar for 
the production of varwus products.” —A communication. Dated 16th Sep- 
tenber, 1862, 

This invention consists in obtaining sub-products ordinarily produced from 
coal tar, from peat tar, which is also termed azoted tar, or, in other words, 
the manufacture or transformation of the said tar into the sub-products 
below enumerated, viz., benzine for cleaning purposes, or that used for the 
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manufacture of nitro-benzine, petroleum, and naphtha for lighting purposes, 
Ihenic acid, and its azoted d ives, ite, hy) alcohol, - 
ine, as also the organic bases capable of being transformed into colouring 
matters of which aniline is the type, and generally of all azoted or oxidized 
hydrocarburets derived from the series of protocarbonates C? H4, or bicar- 
bonates C* Ht, 

2654. G. Haseurine, Fieet-street, London, “ Apparatus for the manufacture 
of gas from petroleum oil and water, or from cannel coals, bituminous 
coals, schists, tar, crude coal oul, or other hydrocarbons and water."—A 
communication.— Dated 17th September, 1862. 

This invention relates, chiefly, to the construction of a compound retort, 
to be used vertically or horizontally, taining three chambers, so as to 
admit of the introduction of water in its spheroidal state into the chamber 
at the bottom of the retort at a very high temperature, simultaneously with 
intensely hydrocarbon and vapours, fur the formation of permanent 
illuminating gases, and the prevention of sub t i i 








1 tion of vola- 
tile hydrocarbons, or the decomposition of carbon in the different parts of 
the apparatus.—Not proceeded with. 
2556. L. Mond, Hesse Cassel, Germany, ‘‘ Improvements in obtaining hype- 
= acid, and nitric acid, from nitrate of soda.” — Dated 18th September, 
2. 





This invention comprises the following features :—First, the nitrate of 
soda is to be made with a substance of basic or of indifferent cha- 
racter, which is neither melted nor changed by treating it with the 
nitrate of soda to redness) A great number of substances can 
be used for this process, but for industrial purposes the following 
are preferred:—ihe peroxide and the magnetic oxide of iron, the sesqui- 
proto-oxide of manganese (M n 3 64), which is always obtained by heating 
any other oxide of manganese to redness, the oxide of copper, the sesqui- 
proto-oxide of cobiit, and the proto-oxide of nickel. Secondly, this mix- 
ture of the nitrate of soda with one of the above-named substances is then 
to be heated in common retorts to redness. By this process the inventor 
obtains a gaseous mixture composed of hyponitric acid, oxygen, and 
nitrogen, which can be used i liately for the facture of sulphuric 
acid. Thirdly, to obtain nitric acid from this mixture of gases, it must be 
conducted over cold water contained in suitable vessels. Fourthly, the resi- 
due remaining in the retorts may be advantageously employed for the 
manufacture of caustic soda.—Not proceeded with. 

2565. W. Giass, Princes-street, Stamford street, London, “ Improvements in 
the treatment of sulphuret of antimony, and in obtaining products there- 
Srom.”—Dated 19th September, 1862. 

This invention consists in heating to redness in a close vessel, such as a 
crucible, retort, or flattened dish, sulphuret of antimony (antimony ore or 
crude antimony), with or without additional sulphur or antimony, and pro- 
jecting upon or into them or it, in a melted or fluid state, by means of a fan 
or pump, or by other means, either from the top or from any other direc- 
tion, atmospheric air or oxygen gas, or both, provision being made in the 
crucible or other vessel for the ingress of air, oxygen, or both, and for the 

of vaporised products of combustion, oxides and sulphoxides of 
antimony, and sulphurous acid, which are conducted into tubes, flues, or 
chambers where the oxides of antimony are deposited in fine powder, and 
the sulphurous acid gas may be collected or used as such ; or it may be con- 
verted by oxygen and steam (aqueous vapour) into sulphuric acid, as is 
usually practised in vitriol works, or otherwise treated: while a portion of 
impure metallic antimony remains in the vessel after the operation has 
been continued some time, and may be purified for metallic antimony of 
commerce, or refined for gold, silver, or other metals, 

2552, W. and W. H. Watson, Harrogate, York, * The preparation of cvlouring 
matters from aniline.” — Dated 17th Septenbu, 1862. 

In carrying out this invention the inventors mix aniline with aqua regia 
in the proportions of about two parts of aniline and one part of aqua regia 
(the aqua regia being the well known mixture of nitric and hydrochloric 
acids) and subject the mixture in a convenient temperature of about 340 deg. 
Fah., and by continuing this temperature colouring matter is gradually 
formed. They have found that the colouring matter consists of a red 
colouring matter, a blue colouring matter, and another substance of a dark 
colour, They wash out the red colouring matter by water, and then treat 
the residue with alcohol, which dissolves the blue colour and the dark sub- 
stance. To the alcoholic solution they edd five or six times the volume of 
bevzole, and }eave the mixture at rest for some time to settle. The benzole 
retains in solution the black colouring matter, and the blue is precipitated. 
They then decant off the liquid. This blue colouring matter is soluble in 
alcohol and is then ready for use.—Not proceeded with. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2691. J. Marry, Kentish Town, and D. Marvir, Homerton New Town, 
* Telegraphic apparatus.” —Dated 23rd September, 1862. 

This invention consists of a flat endless chain rotated by a train of clock- 
work, and in its rotation it is made to rub against an inking roller supplied 
with printing ink, and so forming a tracer. A strip of paper is likewise 
carried forward by the said clockwork, and the strip of paper is made to 
rub continuously against the tracer, and the contact of the tracer with the 
paper is broke; or the paper is pushed away from the tracer, as may be 
desired, to give the signals by the attractive force of an electro-magnet, 
which magnet pulls an arm down and presses the paper away from the 
tracer, in contradistinction to William Spence’s patent communicated to 
him by Digney Fréres (No. 279) of 1858, in which the arm moved by the 
electro-magnet presses the strip of paper against the tracer. The inventors 
— reading the telegrams by the white spaces instead of the inked 
ines of other tracing instruments, as by this arrangement the instrument 
is capable of being worked with a smalier amount of power than any other 
tracing instrument.—Not proceeded with. 

2619. A. Porrer, Birmingham, “ Electro-magnetic engines."—Dated 25th 
September, 1862. 

This invention relates to the means of obtaining electro-magnetic motive 

wer by direct rotary motion, and the engine consists of a fixed circle or 

nd of soft iron bars screwed straight across the inside edges of two or 
more stout wheels ; the widths of these bars are to correspond with the 
thickness of the covers of the clectro-magnets to be used; the distance 
between each bar is to be double that of the width of the bars themselves, 
and the number of bars to be used in the circumference of the wheels may 
vary according to the measurement of the circumference, which measure- 
ment must be equally divided by the thick of the cores of the electro-mag- 
nets, The axle or shaft of the engine is to be set in bearings supported by 
standards from the foundation plate, and its centre will be also the centre 
of the circle bars which form armatures for the electro-magnets attached in 
radial lines to the central shaft. The lengths of the armatures may be 
varied so as to allow of several electro-maguets being attached to the shaft 
side by side in the same radial line, and form an engine of greater breadth. 
There should be three, six, or any multiple of three electro-magnets, 
fixed on the axle, that is to say, such number of radial magnets, 
although each radius or series may consist, as before stated, of one or more 
than one magnet on the axle, each iu the same plane ; and they are to 
be of such length as to rotate as close as possible to the armatures, but 
without actual contact, The invention relates also to a break for connec- 
ing and disconnecting the electric current.— Not proceeeded with. 


Ciass 10.—MISCRLLANEOUS. 


Including ail Patents not found under the preceding heads. 
7“. a H. Lerranc, Paris, * Manvjacture of casks."—Dated th August, 
862. 5 
This invention cannot be described without reference to the dr: wings. 








2427. H. R. TriGa, Guildford-place, Lower Kennington-lane, Londen, * Fire- 
escape.” — Dated 2nd September, 1862. 

This invention consists, principally, of a rope, chain, or otherwise jointed 
ladder, the round being made of some hard material to keep the sides 
extended ; under this ladder and attached thereto is a prepared canvas 
trough. They are conjointly made to revolve on an iron axle tixed in a light 
and ornamental casing, fixed over the window head inside the room ; it is 
so arranged that it will upon turning a button unwind itself. 'The axle is 
provided with a break to prevent the ladder descending too quickly. When 
this ladder is down, a person can ascend at the same time as another party 
in descending. — Not proceeded with. 


2430. W. Ronerts, Millwall, London, “ Apparatus for vegulating the amount 
of water discharged by a pump.” — Dated 2nd September, 1862, 

Steam the-engines, as at present constructed, are only capable of throwing 
@ jet of consiverable dinmeter, and are unable to throw a jet of small 
dimensions, as, if a small jet be used, the speed of the engine is so much 
reduced that it cannot work properly sand stops on its centres. Now, 
according to this invention, the patentee (in the case of double-acting 
ag makes a passage between the two extremities of the pump cylinder; 
h this passage a valve is placed, by which the passage can be entirely closed, 
When the pump is required to throw as large a jet as possible the valve is 
closed, but when a sniall jet is required, the valve is partly opened ; a por- 
tion only of the water forced by the piston from one end of the cylinder 
will then pass away through the jet, the remainder pass zh the 
passage and entering the cylinder at its opposite end, so that a less quantity 
of water will be drawn into the cylinder through the suction pipe. In place 
of employing a pipe to connect the two ends of the cylinder together, the 
same object may be attained by employing a pipe or passage to connect the 
suction and delivery pipes or chambers of the pump, the pipe or 





being furnished with a valve by which the passage through it may be closed 
as before, is it he adopts when the pumps are single-acting. 


Apparatus such as above described may be applied to the feed pumps of 
steam boilers to regulate the amount of water fed to them ; it my a be 








— to pumps of all descriptions where it is desired to regulate the quan- 

ty of water discharged.—Not proceeded with. 

2438. A. Jonnston, Glasgow, “* Machinery for pressing cotton, &c.”—Dated 
2nd September, 1862. f 

The lever presses heretofore used for pressing cotton have usually heen 
arranged in such manner that the cotton to be pressed is fed into a box 
into which a plunger can be caused by the lever to desc2nd vertically, and a 
counter-balance weight is used to counter-balance the weight of the 
plunger and levers connected to it. According to this'invention the 
patentee combines together two lever presses in such manner that the 
plunger of one press shall be ascending while the plunger of the other press 
is descending, the two plungers thus balancing each other. He also prefers 
to arrange each press in such manner that, after the cotton or other 
materia) has been compressed by the descending plunger, the bottom of the 
case in which the material is contained shall be forced upwards by hydraulic 
pressure, and, in order that the levers of each press may in turn come into a 
suitable position to withstand the pressure thus put on them, he arranges 
the two combined presses in a special manner. 

2424. C. Garton, Bristol, “ Applying heat in the manufacture and refining 
of sugar, &c.”—Dated 3rd September, 1562. 

This invention consists in employing hot water or other fluid as the treat- 
ing medium, the heat being sustained by self-acting circulation through 
pipes from a boiler, either contiguous to or at a distance from, and at a 
lower level than, the subject to be acted on. —Not proceeded with. 


2438. W. H. Atkinson, Cavendish Club, Regent-street, London, “‘ Studs or 
rastenings.”—Dated 3rd September, 1862. 

By one adaptation of this invention the studs are formed in two parts. To 
one of these parts is applied the shaft or pillar, which is formed hollow, and 
with an internal neck or shoulder adapted to receive a stem attached to the 
other part of the stud, which is held therein by means cof a spring, with a 
noteh or notches acting on the neck or shoulder of the hollow stem, and 
capable of being readily acted upon to release them when necessary. By 
another arrangement the stems of the respective parts are held one within 
the other by screwing, aided by spring pressure. By another arrangement 
a dovetail piece is applied to the stem or shaft of one part of the stud 
adapted to slide into a corresponding recess in the other part, and to be 
retained there by a spring. By these means a simple round eyelet hole 
will alone be necessary, in place of the long button hole now used to receive 
such studs.—Not proceeded with. 

2441. R. A. Brooman, Fleet-street, London, *‘ Improvements in tools for boring, 
and in apparatus for working the same.”"—A communication.—Dated 3rd 
September, 1862. 

This invention consists in the construction and use of tubular tools armed 
with diamond cutters to which rotary and advancing motion are imparted. 
2443. P. J. Bossarp, Kennington-road, Surrey, “ Stoppers for bottles, jars, 

guns, tubes, dc.” —A communication.— Dated 3rd Sepiember, 1862. 
This invention cannot be fully described without reference to the draw- 


ings. 

2452. W. E. Bovitn, James street, Buckingham-gate, London, “ Applying 
oil and other fluid lubricating matters tomachmery.”—A communication. 
—Dated 5th September, 1862. 

The oil cup is, according to this invention, either formed or fixed under 
or at a lower level than the axle ring or machinery to which the oil or 
other fluid lubricating matter is to be applied. A wick or pad, or several 
wicks or is, or a combination of both possessing the property of 
capillary attraction, is inserted in the oil cup, or reservoir, so that one end 
of the wick or pad shall touch the axle bearing or machinery to be lubri- 
cated, and the other end shall dip into and absorb the oil or other lubri- 
cating matter. The wick or pad is supported by a collar or case of wocd, 
metal, leather, or any rigid substance, and is kept in its place and in 
constant contact with the axle bearing or machinery to be lubricated by a 
spring and guide or other mechanical contrivance. The wick should, there- 
fore, be made as narrow as possible, and supported and stiffened by the 
collar or case. And such oil cup or reservoir is to be made with a sloping 
bottom, and an aperture in the lower part closed by a screw plug, or any 
suitable mechanical contrivance, so that the detritus, dust, or other 
impurities may settle in the lowest part, and so as to enable the cup or 
reservoir to be cleansed when requisite without dismounting the axle 
bearing or machinery or the cup. 

2453. H. W. Hart, Fleet-strect, London, ** Argand and other burners.”— 
Dated 5th September, 1862. 

An extension of time for filing the final specification of this patent 
having been petitioned for, the documents relating to the invention cannot 
at present be seen. 

2459. J. R. Jounson, Hammersiith, and J. A. Warnison, St. Andrew’s-road, 
Southwark, ** Apporatus for taking photographic panoramic pictures.” — 
Dated Sth September, 162. 

This invention consists, First, in an improved construction and arrange- 
ment of the parts of the flat plate camera, so that their motions are smuvth 
and free from vibration, and so that the whole apparatus is rendered more 
compact and portable than those previously suggested. Secondly, in a new 
mode or modes of obtaining the relative motions of the lens and sensitive 
plate, such motion being obtained directly by mechanical means, or by 
appliances constructed mechanically instead of by guide curves or grooves 
formed by trial, as has heretofore been proposed to be done. Thirdly, in an 
improvement in the gearing when working both forms of camera, Fourthly, 
in the application of a spring or weight to give motion to such cameras, and 
in means for regulating such motion, both at variable and invariable rates. 
Fifthly, in the application of an expanding diaphragm to regulate the 
exposure in cameras moving at an invariable rate. Sixthly, in an expand- 
ing diaphragm to be placed between the lens and the sensitive plate by 
means of which sky and cloud effects may be obtained, and by which the 
amount of exposure may also be reculated. 

2461. J. Scuniwer, Pennsylvania, U.S., “ A new and useful method of increas- 
ang the durability of, and for preserving, cloths and other like favrics used 
Jor sails, tarpautings, tents, and other coverings, dc.”—Dated 6th Sep- 
tember, 1862, 

This invention consists in applying to the above and various other fabrics 
a composition or paint of which graphite is the chief base. 

2463. H. Hvents, J/omerton, “ An improved frilled and fluted fabric or 
material, ond improvements in fluting or goffering machines.” —Dated 6th 
September, 1862, 

The improved frilled and goffered fabric is composed of a material, say 
ribbon ; it may be all of one colour, or of different colours, and may be made 
of similar or dissimilar materials, that is to say, for example, the body may 
be made of velvet and the edge or edges of silk, or the body of linen and the 
edge or edges of cambric, or the whole may be made of paper. The patentee 
forms the improved fabric by goffering the material which is to constitute 
the edge or edges of the material ina goffering machine with plaits or 
goffers; and next sews, by preference in a sewing machine, the bottom 
edge of this goffered edging on to one edge of the material which is to form 
the body, taking care that all the plaits are secured thereto. Both edges of 
the body may have similar goffered material sewn to them, or one edge 
only may have the goffered material sewn to it, while the other edge has a 
piece of plain material sewn to it, or not, as desired. ‘The patentee then 
takes the y and the goffered edge, and passes the whole through a fluting 
or goffering machine similar to that for which letters patent were granted 
to the inventor, May 29 (No. 1327), but with the leaves, or pattern 
formers, so made as not to injuriously affect the already goffered edging. 
The effect is to produce a fluting or goffer across the whole tabric, including 
the yoffered edging. Lastly, the inventor runs one or more rows of stitch- 
ing through and along the fabric, in orderto preserve the fluting. 

2464. E. L. Duncan, Bayswater, ** Splints."—Dated 6th S:ptember, 1862. 

In carrying out this invention the patentee proposes tu form splints of a 
strong fabric padded with wool ur cotton wadding, or with layers of any soft 
fabric ; or the padding may in some instances be dispensed with. He also 
applies and fastens to the back of these splints (in order to maintain their 
position and strength) any kind of cane, such as ratan, bamboo, or jungle 
cane, either split or entire, and in longitudinal rows or layers, the cane being 
sewn in under the material forming the back of the pad, which then pre- 
sents a fluted or grooved surface, or the cane may be wound or interlaced so 
as to unite their series in a paraliel position and thus obviate the necessity 
of padding. 

2467. W. A. Ricnarns, Holloway, “ An improved JSastening.”—Dated 6th 
September, 1862. 

One portion or member of this fastening consists of three plates, two of 
which are fixed, but the outermost or uppermost is capable of sliding to 
and fro on or over the next, and carries on its under or inner side a slotted 
piece, which projects through an aperture in the second or middle plate, 
and works on or over the third plate, the plates being disposed accordingly. 
This slotted piece is so constructed that there is a recess or space between 
its slotted part or surface and the sliding plate that carries it. ‘Lhe slot in 
the projection is of a shape resembling a keyhole, having a narrow portion 
leading into a broader portion. The third plate, which isthe undermost or 
innermost, has also an opening or orifice in it. The other portion or 

of the f ing is a catch, pin, stud, hook, or piece, hereinafter 
called ‘*catch” or “pin,” which the pat ntee prefers to form as a pin or 
stud with lateral recesses or niches in the body. The aperture in the third 
or undermost or innermost plate is of sufficient size to admit the head top 
or free end of the catch. To close the fastening this head top or end is first 





| admitted through the third plate, and through the broad portion of the slut 


in the slotted piece, and the sliding piece is then moved so as to bring the 
narrow portion of the slot over this aperture. While in this position the 
plates cannot be released from the catch. To open the fastening the sliding 
piece is moved to bring the broader portion of its slot over the opening in 
the undermost or j t plate, wh pon the plates will be disengaged 
from the catch. 


2469. F. D. AntinestaLL, Manchester, “ Balanccs.”—Dated 8th September, 
862. 





1862. 
This invention relates to weighing machines and other balan 





consists in employing thin plates of steel or other suitable metal instead of 
the knife ed centres now generally used. The said plates bear the 
weight above them by thrusting, and as the plates are flexible they allow 
motion to the levers or arms of the balance or steelyard, but as that motion 
is only delicate through a small or angle which it is difficult to 
perceive, the patentee makes it the more clearly perceptible by fixing to 
the arm of the steelyard or balance a spirit level, which indicates a very 
small disturbance of the level or equilibrium. Or he employs a multiplying 
lever to multiply the motion of the balance by making the h of the 
balance high and heavy. 

2470. J. S. CROSuanD, Ashton-under-Lyne, “ Manufacture of tubes made of 

copper, &e.”—Dated 8th September, 1362. 

This invention consists in casting the said tubes in hot dry sand, or hot 
metal moulds, with hot dry sand or loam cores in a vertical or inclined 
position, pouring the metal into the mould from the top; chaplets or 
thickness stops or wedyes of copper or other metal are placed between the 
core and the mould.—Not proceeded with. 


2274. G. W. Beupine, Cherpside, London, “ Machines for forcing fluids and 
dirt from cloth and other fabrics."—A comnunication.—Dated 8th Sep- 
tember, 1862. 

This invention relates chiefly to novel means for rendering the machines 
self-adjusting ; to the method of attaching the hi to the hing 
tub or vessel ; and to the arrang t and bination of the parts where- 
by the machines are rendered less expensive, and more durable and efficient 
than those heretofore invented. Two metal or wood posts are attached to 
a simple strip of timber of suflicient length to reach beyond the sides of the 
tub or vessel, and of sufficient size to support the machine. In each of these 
posts a slot is cut wide enough to receive the ends of the shafts upon which 
the rollers are securely fixed, and long enough to permit the rollers to 
yield to admit heavy articles between them. The self-adjusting capacity of 
the machines is obtained by an eliptic spring attached to the under side of 
the said strip of timber, and directly below the rollers, or at the top directly 
above the said rollers. To each end of the spring is fixeda rod, the opposite 
end of which passes over and around the bearings of the upper shaft outside 
the posts of the machine ; or, when the spring is situated at the top, these 
rods pass over the bearings of the lower shaft. The spring acting upon this 
rod keeps the rollers together to adapt them to the pressure of thin fabrics 
and at the same time to permit them to separate sufficiently to admit thick 
materials. A greater or less range may be given to the spring by means of 
a cam placed between the spring and the aforesaid piece of timber. The 
machine is secured by means of two hooks or rods bent at their lower end 
to take hold of the bottom of the tub or vessel, which pass throngh a slot 
made in the said piece or strip of timber, and are fastened by screws turned 
on the top or in any other convenient manner. Though designed more 
especially for wringing, this machine has proved an excellent washing ma- 
chine. By passing the fabrics when impregnated with soapy water through 
the machine two or three times, they are as perfectly cleaned as can be done 
by hand or by machines designed especially for washing. 


2478. P. Ratner, Shirley, near Southampton, *‘ Watches, chronometers, and 
other tine keepers.” — Dated 9th September, 1862. 

The object of these improvements is that whilst the watch, chronometer 
or other timekeeper, by the hands or pointers is set to indicate Greenwich 
or other particular time, it may also by the same hands or pointers indicate 
other local time or times. For this purpose, in addition to a fixed dial for 
movable hands or pointers, as heretofore, and which may indicate Green- 
wich or other particular time, the inventor applies another series of figures 
upon a separate rim or surface, which may be shifted round the centre of 
motion of the hands or pointers, and yet be held in grooved or other guides 
and retained as set by spring or other stop. so that the respective figures 
of such extra series may in their relation to the other set of figures 
indicate the difference of time between any two distant places. —Not proceeded 
with, 

2481. W. Hirst, Halifax, York, “ Machinery to be employed in the manufac- 
ture of paper or linea spool tubes." —Dated 9th September, 1862. 

In carrying this invention into effect, the patentee provides paper of 
suitable width and quality, which is made of any length required, and 
wound on a creel or roller from which the machine is supplied. The end of 
this paper is passed between a pair of rollers, and carried along a frame of 
corresponding width, one side of this frame being movable so as to allow of 
its being set for the various lengths of spool tubes or cartridge cases 
required, and received by a second pair of rollers at the other end of the 
frame. Between the two pairs of rollers are placed two pairs of small scissors ; 
these scissors are placed one on each side of the frame in an angular direction 
at a distance from the first pair of rollers, and make short incisions at an 
angle of about 45 dey. in the two edges of the paper. These scissors are 
closed by cams or projections on a shaft working under the frame, and are 
opened by a spiral spring. Ata distance from the first named two pairs of 
scissors are a second two pair of scissors, placed apart from the first mentioned 
ones, according to the length of the paper required for the spool tube or 
cartridge case. The second mentioned two pairs of scissors cut for a 
short distance across the paper in a curved direction, making an are of 
about 90 deg.. and are worked by a spiral spring and cams as described. 
The paper is then received by the second pair of rollers, which, like the first 
mentioned pair, have an intermittent motion given to them by pinion and 
segment wheels. Near the last mentioned pair of rollers is placed another 
pair of scissors, which cut at a right angle to and entirely across the frame 
and the paper. Another revolution of the shaft will, by the means of the 
rollers, draw forward another length of paper, which is cut as described, 
the whole of the scissors closing and cutting at the same time, the last pair 
cutting across at the points cut by the small angular and curved scissors ; 50 
that each length of the paper from which a spool tube or cartridge case is 
to be made being cut off at the point cut by the angular and curved scissors 
has two corners cut off by the angle scissors, and its other corners rounded 
off by the curved scissors. As each length of the paper from which 
a spool tube or cartridge case is to be imade is cut off, it is received 
by a pair of fluted or grooved rollers, a second pair of these rollers 
being placed at a distauce apart from the last mentioned pair; 
the bottom one of each pair of fluted or grooved rollers is connected 
by endless bands of gutta-percha (or other suitable banding) work- 
ing in the grooves of the rollers, and upon these bands each length of paper 
as it is cut off is carried forward. Immediately over the endless bands are 
two other pairs of rollers placed at a distance apart and connected by an 
endless cloth ; above the endless cloth is fixed a funnel or hopper which 
supplies the cloth with paste, the paste running out at the bottom of the 
hopper between a pair of brushes which touch the endless cloth. It will 
be evident that as each length of paper is cut off and carried along between 
the endless bands of gutta-percha and pasting cloth each paper will be 
thoroughly pasted on its surface. As each paper arrives at the second 
rollers of the endless pasting cloth its end is by a circular brush removed 
from the endless cloth, and received by a pair of small rollers or spindles 
of the required inner diameter of the spool tube or cartridge case, and 
wound on the upper one. A circular brush running close to the upper 
spindle brushes each paper as it is wound on, and prevents any wrinkling or 
unevenness in the tubes. At one end of the spindle on which the paper is 
wound is a collar and pin, which, by a rack and segment wheel, are drawn 
along the upper spindle, and push or slide each tube off the spindle, from 
which they fall into a box or other receptacle, the revolution of the spindle 
being temporarily arrested whilst the tube is pushed off ; the segment wheel 
having passed, the rack is instantly drawn to its former position by the 
means of a spiral spring, the rack carrying along with it the collar and the 
= dogg its former place on the spindle ready to push or slide off the next 
tube. 

2482. J. WALKER, Norwich, ‘ Oil presses.”— Dated 9th September, 1862. 

According to this invention the inventor proposes to enable the presses to 
be worked independently of cach other by means of an improvement in the 
junction pipes or passages, whereby the oil may be shut off when desired 
from or between eicher of the presses, so that one press may rise while the 
other falls, or so that one may be kept stationary while the other is rising or 
falling.—Not proceeded with. 


2487. W. RotuEra, Hollingwood, near Manchester, “ Apparatus for rivetting 
boiler plates, tanks, dc."—Dated lth September, 1562. 

This invention is carried out as follows :— Upon a suitable cast iron frame 
the patentee places a ram in sections, and a shaft with cams und eccentrics 
upon it, so as to push one section of the ram upon the boiler plates, and 
hold them together until the other part of the cam or eccentric pushes up 
the interior of the ram against the rivet, and completes the rivet, or presses 
it to its place. Atthe back part of the machine he puts two large levers 
which } ress against the pedestals of the cam or eccentric shaft, and hold 
them in their places until the pressure is put upon the plates, which at this 
point of the action presses back the pedestals of the cam or eccentric shaft 
and slightly raises the levers. Upou each lever are suspended two large 
weights, one of which rests on a cast iron bed or frame, and the other is 
alway suspended upon the lever which determimes the pressure which is put 
upon the plates. Jn pushing up the rivet, which is performed in the same 
revolution of the machine, the pedestals of the cam or eccentric shaft are 
pressed a little further back, which raises the levers a little more, carrying 
all the weights along with them, and thus putting more pressure upon the 
rivet than it does upon the plates. Or the machine may be made along 
with these motions before stated to have a shaft put up inside the dolly or 
holder up with an eccentric, so as to have a motion at both sides of the 
plates. e also causes the plates to be held tightly together, and the rivet 
rivetted or clenched up at the same time, by employing suitable cast iron 
frames, and he places upon them two steam cylinders and pistons and rods, 
one set beyond the other, so that the back rod intended for the rivet shall 
work through the front rod, which is intended for the plates, the rod being 
pressed against the plates, holding them tightly together until the back 
one comes up and presses the rivet up. 

2488. H. Hanps and H. Houann, Birmingham, “Compositions for the 
manufacture of black ornaments.”—Dated i0th September, 1862. 
This invention consists of the itions hereinafter described, which 
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articles commonly made of jet. as well as other articles commonly made of 
ebony or other black material or composition. In making a composition to 
be used in the manufacture of black ornaments and other articles usually 
made of jet, the patentees take jet or scrap jet and reduce it to a very fine 
powder. They mix the said powdered jet with varnish and india-rubber 
and gum in the manner hereinafter described, so as to make a plastic 
material which may be moulded into any required form. In making a 
composition to be employed in the manufacture of bulky articles, such as 
inkstands, black oxide of manganese, or other black pigment, such as drop 
black, may be employed, in addition to the powdered jet or in place of a 
portion of the jet. This composition may also be used in the manufacture 
of black ornaments. The varnish preferred is the ordinary black varnish of 
commerce, and the gum is gum arabic, as being the cheapest ; but any other 
gum will answer the same purpose. In combining the various materials 
together the patentees dissolve about one part by weight of india-rubber in 
ten parts of varnish, the solution being effected by means of heat, and they 
afterwards add thereto about thirty parts of powdered jet, either with or 
without drop black or other black pigment. They add to this mixture 
about one part of gum, which has been previously dissolved by heat in the 
smallest quantity of water which will dissolve it. After the materials have 
been thoroughly incorporated in a heated state, they allow the composition 
to cool, and when it is to be,made into brooches or other small articles, they 
roll it into sheets and cut it up into pieces of the size required. In moulding 
articles they ure the compositions cold, and moulded articles are stoved to 
harden them, and are finishedand polished in the same way as articles made 
of = In making large articles, such as work boxes, they use the compo- 
sition in sheets, and join the parts by heating their edges, or by the use of 
the mixture of varnish and india-rubber, without the addition of jet or 
black pigment. Articles made of the said composition require to be stoved 
at a higher temperature than that employed to stove japanned articles, 

2489. J. Viaourovux, Niimes, France, “* An inoxydable white metal, suitable 

Sor making taps or cocks,” —Dated 10th September, 1862. 

The patentee states he has ascertained that, by combining antimony and 
nickel, and giving them tin for a basis, he can obtain an inoxydable metal 
of a sort of stee) white, of a high grain, capable of a high polish, and of 
becoming an ornamental metal. The synthetical proportions of the com- 
binations are, tin 785 parts, regulus of antimony 195, nickel 20, total 1,000 

Having submitted this metal to chemical experiments, which it 
perfectly resisted, he proceeded to manufacture a cock, effecting the 
operation with great facility, the two parts of the cock, that is to say, the 
barrel and the key, taking in the mould and on the lathe the most graceful 
forms. But on placing the key in the tap, and turning it, he quickly 
discovered that the surfaces in contact caught in each other, and the tap 
would not act ; the metal had resisted the acid, but could not resist the 
friction on itself without almost soldering it, being two greasy and unctuous ; 
he therefore took two crucibles, and in the first crucible he formed the com- 
bination above described, but in the second crucible he combined tin 715, 
regulus of antimony 215, and nickel 70 parts = 1,000 parts, thus forming a 
brittle and cold metal, but preserving all the beauty attained by the com- 
bination in the first crucible. With the product of No. 1 crucible he cast 
the barrel of the tap, and with that in No. 2 the key, and having turned and 
fitted them he found them work well. He had now a hard brittle metal, 
working in a metal of the same nature, but obtained by proportions giving 
a soft and greasy consistency ; but he discovered that the metal formed in 
No. 2 crucible was too hard and brittle to be used for the key, as a slight 
shock would break it. To remedy this he decided upon casting the key in 
twice, the first casting being effected with the following combination :— 
Tin, 807 ; regulus of antimony, 175 ; and nickel 18 parts. and with its conical 
part, namely, that which enters the tap, le-s than the size it is eventually to 
obtain. He then runs or casts around the said conical part, which he calls 
the core of the key, a jacket or casing of the metal formed in No. 2 crucible. 


2492. G. T. BousrikLp, Loughborovgh Park, Brixton, Surrey, ‘* Machinery 
used in the manufacture of files."— A communicaticn.—Dated 10th Sep- 
tember, 1862. 

The First part of the present invention consists in an improved method of 
holding the file blank which is to be cut up to the face plate near which the 
cutter strikes, so that, if the face of the blank be not true, the bed in which 
the blank is held may accommodate itself and present that portion of the 
blank which is operated on squarely to the cutter. The Second part of 
the invention consists in a device for regulating the blow of the cutter, so 
that it may strike harder on the wide part of the flank than on the narrow 
part, where less force is required to make a cut of equal depth. The Third 
part of the invention consists in an improvement in the face plate. 

2493. A. RiaG, jun., Chester, ‘* Improvements in apporatus for carrying and 
tipping coal and otler minerals, and in steam brakes used therewith, and 
with other machinery.” —Dated 10th September, 1862. 

This invention consists of a platform sustained on axles or rollers which 
carries the wagon or other receptacle containing substances to be upset, 
the centre of motion being so adjusted that, when full, the weight of 
minerals overturns the whole, and when empty returns to the original 
position, unless otherwise restrained. Towards that portion of the wagon 
which descends lowest in overturning is fixed a riddle movable with the ma- 
chine, and attached to it at any angle either curved or straight. For the 
larger scries of machine the patentee prefers steam brakes which possess a 

linder closed at both ends, and a large passage communicates steam to 
the upper or impelling side, and a smaller opening supplies the lower or 
retreating side, and to this side is connected a large escape tap or valve, to 
be regulated at will; or the inlet to the lower side thereof may be made to 
reduce as the exhaust or escape valve opens. Any extent of pressure may 
be obtained by enlarging the escape, while the inlet to the upper side 
remains unaltered, and the brake may be thrown out of action by closing 
the exhaust valve. This form of brake is a!so applicable to steam engines 
or other machinery. 

2494. G. T. Bousrieny, Loughborough Park, Brixton, Surrey, “ Machinery 
Jor cutting files.” —A communicotion.— Dated 10th Septentar, 1862. 

This invention cannot be described without reference to the drawings. 
2496. T. Stexn, Bradford, Yorkshire, “* Treating soapsuds or other sapon- 

aceous or oily matters.”—Dated 10th September, 1862. 

This invention consists in the employment of a perforated vessel in which 
the inventor first subjects the “ magmire ” to the action of steam, whereby 
the lighter parts of the oily or greasy matters are carried off, and the 
“* magmire ” becomes heated and prepared for being placed in the press to 
—_ the residue of oily or greasy matters by pressure.—Not proceeded 
with, 

2497. G. Weeks, Bromley, Kent, “ Constructing frames, trays, pots, or holders 
Jor flowers, plants, &c.”—Dated 11th September, 1862. 

This invention consists in constructing frames, trays, pots, and holders for 
flowers, plants, and shrubs with a hollow stand, pedestal, or support, which 
shall or may raise or mount them at a convenient height above the table or 
ground, and shall serve as a reservoir or receptacle for the water with which 
they may be watered to drain into; and also in constructing them with a 
hollow chamber or passage for water formed entirely or principally of a 
pair of plates or thicknesses of metal or porcelain, or fictile or other mate- 
rial, which may be parallel to each other or not, the lower one being so 
dished or inclined as to drain or flow off the water into the reservoir above- 
mentioned, and the upper one having perforations through which the water 
may pass, and also having partitions or divisions upon it for separating the 
flowers, plants, or shrubs to be exhibited, so as to display them to advan- 
tage. Further, the inventor can, if desired, use in combination with the 

fi id arrang ts one or more water chambers or receptacles, draining 
directly or indirectly into the reservoir. The reservoir, when made separate 
from the other parts, will be so fitted on to it as to be removable at plea- 
sure. The flowers, plants, shrubs, and mosses may be placed in earth, or 
the appropriate compost supported by the upper plate, and in the pots or 
divisions when used. 

2498. C. R. HUMPHREY, Old-street, St. Luke's, London, “ Printing machinery.” 
-—Dated 11th September, 1862. 

This invention consists in the mode of raising, guiding, and lowering the 
printing roller during the backward and forward motion of the horizontal 
table. For this purpose the inventor employs a pin projecting from one end 
of the printing roller, which pin, as the roller revolves, is caused to take 
into a curved slot or guide fixed on one of the upright brackets which carry 
the bearings of the axis of the printing roller, and as the pin advances up 
this curved slot or guide, the printing roller is raised and guided out of gear 
with the horizontal table, and when the pin arrives at the highest point of 
the curved slotor guide, it is caused to remain there until the horizontal table 
arrives at a certain relative position, when it is lowered down vertically and 
into gear again with the table. With this arrangement for raising, guid- 
ing, and lowering the printing roller the bearings of the axis of the said 
roller have a reciprocating vertical motion imparted to them, and the result 
of the improvement is that the machine is caused to register with greater 
accuracy than hitherto. The other improvement consists in an arrangement 
for guiding the horizontal table more accurately than heretofore.—Not pro- 
ceeded with. 

2502. W. CuaRk, Chancery-lane, London, “ Cigar and cigarette cases.”— 
communication.— Dated 11th Septenber, 1d6z. 

The distinctive feature of this new kind of cigar holder consists of case 
closed at one end and furnished at one part (the side, or either end, for 
example) with a small frame with hinges, similar to those used in purses or 
por , this opening frame extending only on one end or side or 
part of the case. 


2503. C. Horau, South-street, Finsbury, London, “ Portable apparatus for 
marking time.”—Dated 11th Septesnber, 1862. 

This invention consists in the construction of a portable apparatus or 
jewel, which the patentee denominates more particularly under the name of 
indicating marker or memento bijou, its object being to assist in remember- 
ing the date, the day, the month, or the year, and also, if necessary, the 














exact hour and minute of an appointment, and, in short, under all circum- 
stances where these dates may be found useful. It consists of six wheels or 
rotating circular dials, on the lateral circumference of each of which are 
respectively marked the indications to be read off. The apparatus can be 








made of any form and of allsizes. In varying the form—which may be 
circular instead of elliptic—it can be made to represent a seal with or without 
engravings, a brellock, or a medallion, on which can be placed a portrait or 
any other object, in the free ,in the openings Goons which the 
figures or indications are seen ; it can be made of metal, and covered with 
magnifying glasses, by which theindications can be more easily distinguished. 


2510. A. Wuytock, Regent's Park, London, “ Construction of coated and un- 
coated sheet iron boxes.” —Dated 11th September, 1862. 

In order to —— the straightening operation—which is the object of 
the First part of this invention—the sheets or plates (whether tinned or 
otherwise coated or not) are between a series of conducting rollers 
to which rotary motion is imparted. These rollers, whether arranged in 
pairs or not, will be so set with respect to each other that they will, by 
friction of contact with the passing plate or sheet, cause it to move ina 
serpentine or wavy line, the deflections of which will decrease as the sheet 
nears the last rollers of the series. If thought desirable, fixed bars may 
be used in combination with the roller for guiding the sheet from one 
pair of rollers to another. By simply ‘ing the coated sheet (whether hot 
or cold) once through the machine, it wil) in yy to a great extent lose 
its buckled and bruised character, and will be fit for conversion into 
boxes or for other uses to which straight or flattened sheets are now generally 
applied. When the black or uncoated sheet has been thus treated, the 
scale on its surfaces will be either disturbed or removed, and thus the action 
of the “ pickle” to which the shect is to be subseq ly submitted wil 
be rendered more rapid and efficient than h The Second part of 
the invention relates to the making up into boxes of coated or uncoated 
sheet iron, tou which end, in order to prevent the disfigurement of the boxes 
by subsequent buckling amd bruises, the invention consists in partially or 
wholly lining them with wood, slabs of papier maché, or other suitable 
material, which, besides adding greatly to the strength of the boxes also 
facilitates their construction. He finds, generally, that to line with wood 
the top and bottom, and also the front, ora portion of the front part of the 
box to which the lock is attached, is sufficient to give the box the necessary 
strength and rigidity, but if desired the whole of the interior of the box 
may be lined in the same manner. This lining with wood facilitates the 
attachment of the rim to the top of the box, and of the body to the bottom 
of the box, as he is thereby enabled to use nails or screws, which he prefers 
to be cone-headed. 

2511. A. E. H. B. Buruer, Leeds, “* Machinery for straightening and 
polishing cylindrical bars of iron, &c.”—Dated 12th September, 1562. 

After bars of iron or other metal have been rolled by pressing between 
grooved rollers in the ordinary manner, they are generally crooked, and 
the surface is not perfectly smooth ; now, in order to render them straight, 
and to polish or give a high finish to the surface, the patentee places them 
on leaving the grooved rollers between two rolls, the length of which must 
be equal to or rather exceed the length of the longest bar to be operated 
upon. Above the two rolls is a third roll, which is pressed down upon the 
bar. The rolls are caused to revolve rapidly, and in revolving they impart 
a rotary motion tothe bar between them, thereby rendering it perfectly 
straight, and imparting a high finish to its surface. As soon as one bar 
has been operated upon, the top roll is raised by wei: hted levers or other 
equivalent ; the finished bar is then removed and another put in its place. 
The bars may be operated upon when cold, and the arrangement of gearing 
for driving the hinery may be modified 
2512. J. B. Smitu, Bury, Lancashire, ‘‘ Washing and mangling machines.” — 

Dated 12th September, 1862. 

This invention cannot be described without reference to the drawings. 

2513. J. TuoM, Canterbury-place, Lambeth, “‘ Mounting or fitting artiyicial 
teeth.”—Dated 12th September, 1862. 

This invention is carried out as follows :—A model of the mouth to which 
the teeth are to be fitted having been taken in wax (or other plastic 
material), and the artificial teeth placed in their proper positions, a cast is 
taken therefrom in plaster of Paris in the usual manner. After the mould 
has been completed and become hard the wax is removed, and its place 
supplied with a mixture of india-rubber and sulphur, which is heated to a 
temperature of about 330 deg. Fah. when the india-rubber becomes 
semi-fluid, and takes the form of the mould; at the same time it be- 
comes vulcanised and hardened. In cooling, the vulcanised india-rubber 
is found to shrink or become distorted from the original pattern, and there- 
fore does not accurately fit the mouth from which the model was taken. 
In order to remedy this defect, and give the required accuracy to the 
artificial gum, the patentee admits it to the following additional and 
corrective process, which he claims as constituting his invention, Having 
trimmed the vulcanised india-rubber, and made any necessary corrections 
thereto, he replaces it ithe teeth being imbedded in their proper positions) 
in the plaster mould, within a metal collar of conical shape, which by means 
of a screw press brings the parts of the plaster mould in close contact with 
each other, and with the vulcanised india-rubber. While subjected to this 
pressure he heats it to about 220 deg. Fah., which so far softens the vul- 
canised india-rubber as to cause it to conform itself strictly to the mould, 
In this state it is left to covl and harden ; on being taken out it retains the 
true form of the mould, and accurately fits the mouth from which the 
original model was taken. 

2514. J. R. Jounson, Hammersmith,\and J.8. ATKINSON, Red Lion-square, 
London, ** Machinery for *manufacturing printing type."—Dated 12th 
September, 1862. ‘ 

This invention has reference to the patent granted to the present patentees 
on the 13th December, 1859 (No, 2,828). In the machinery described in the 
specification of the said patent the type as it left the casting machine was 
separated from the jet and thrust into @ tube formed of two parallel pieces 
of metal in a horizontal position, When filled the tube was removed to the 
finishing machine, on the surface of which it was placed vertically. The 
type dropped from the tube, and was then pushed past two cutters in 
succession, in order to plane the rubbed sides ; it was then passed over 
other cutters to cut out the foot and smoothe its surface for height to paper, 
returning again to its former position. It was then pushed over a slide in 
the form of quadrant, and placed vertically between grippers, when it was 
then passed in succession over two other cutters in order that the dressed 
sides might be planed. The type thus finished fell through an opening 
upon a stick, where it was set up, In describing the finishing of both the 
rubbed and dressed sides, they pointed out that one side only of each pair 
must be planed at once, and the first side being made true, that side must 
be pressed against a true surface of steel or iron, and while so held the other 
side must be planed by being pushed past a second cutter, by which the 
second side was made parallel to the first, In the present improvements 
they maintain the principle thus laid down, but greatly simplify and im- 

rove the machine. First, by connecting the second with the first machine 

yy a continuous instead of a movable tube, thus obviating the necessity of 

the type being touched in its transit from one to the other. Secondly, by 
placing the cutters for planing the dressed sides of the type horizontally 
instead of vertically, and ina line with and behind those for cutting out the 
foot, and by passing the type through the live of cutters thus arranged so 
that the type has not to return but is carried gradually past such cutters, 
Thirdly, by placing the composing stick ina line with and behind the above 
arrangement of cutters, so that the type is set up by the same motion which 
drives it through the cutters, Fourthly, they also greatly facilitate the 
adjustment of the machine in changing from one y to another, by plac- 
ing several parts of the machine upon packing pieces of the exact size of 
the body, by simply changing which the machinery is at once adjusted for 
that body. Fifthly, they also render the machine easily adjustable for the 
different sorts of a fount, by making the letters themselves act as packing 
pieces for the separating of the two parts of the tube through which the 
type passes, and for defining the position of the sliding side of the table 
carrying the upright side of the tube and first cutter. Sixthly, they have 
also facilitated the setting of the machine by making the cutters used for 
planing the rubbed sides adjustable in a horizontal and in a vertical plane, 
so as to ensure a fiat cut upon the type. Seventhly, in some modifications 
the type may be stationary and the cutters movable while the adjustment 
is effected, and the type held square by similar types in line on each side of 
it, instead of by grippers as in the before mentioned invention. 

2516. J. RowELL, Aberdeen, “ Pillars and apparatus for straning wire.”— 
Dated 12th September, 1862. 

This invention relates to the arrangement and construction of pillars or 
standards suitable for straining or tightening wire cords, or single strands 
of wire, as used for fencing and other general similar purposes. Under 
one mod ification, as appliei to wire fencing, the improved straining pillar 
consists of a hollow cast iron pillar, by preference of a cylindrical figure, 
but this may be varied according to taste. The pillar is cast with a 
cruciform foot, the diverging parts of which are formed with central 
vertical feathers to keep the pillar firmly in the ground. Above the foot of 
the pillar there are four diverging arms, of an inverted JT shape in their 
cross section, the vertical webs of which are made with elliptical openings in 
them. These radial arms, when the pillar is placed in position, have the 
earth rammed closely about them, and when —_ in mossy ground a 
piece of wood, iron, or other holdfast is pa through the apertures of 
two contiguous arms, and another through the other arms, thus affording, 
with the broadly extending base of the cruciform foot, an enecodingly 
secure hold on the soil. Where necessary the pillar is further steadied by 
means of a lateral diagonal stay, the upper end of which is notched to fta 
recess formed by a snug cast fur the purpose on the side of the pillar. The 
pillar may be also provided with brackets cast on the opposite side to form 
the footstep and collar bearings for hanging a gate to it; and, further, it 
may have a slot formed in it to receive the Jatch of the gate, sothat it may 
answer the three purposes of a straining pillar, a gate post, or as a slant- 
ing pillar for the gate to close against. e pil.ar is cast hollow, and has 
rectangular openings formed in it one above another, through which the 
several strands of the wire fencing are passed. At the sides of the pillar 
and in a line with the centre of these openings, bosses are formed to 
receive a horizontal roller between each pair. These rollers are supported 
on malleable iron spindles, which are passed through ay in the sides 
of the pillar, and through the tubular centres of the rollers. On one end 
of each roller, and cast in one with it, isa worm wheel, which is actuated 




















central part of each worm. With this arrangement a winch with a 
square key may be through the worm on either side of the pillar, 
and by turning the handle either direction the is wound on or off the 


roller. Prior to winding, the strand of wire is — oo an eye 

formed on the roller for the ap aed of holding it rmly. In this way the 

several strands of wire may be readily tightened up or slackened from time 

to time, as required, whilst the arrangement of the rollers within the 

pillar prevents the wires or any other fittings from being tampered with, 

2518. A. J. Moreau, Sherborne-street, Blandford-square, London, “ Reducing 
or melting pulverised metals or metallic ores."—Dated 12th September, 
1852. 


The iron sand or pulverised metal to be operated upon may be operated 
upon alone, or mixed in various proportions with metallic filings or turnings, 
so as to render the metal softer. ese fili and turnings have 
advantage of being homogeneous and of melting with the iron sand at the 
same temperature and in the same time as they are intimately mixed in 
the same block. In order to effect this reducti e patentee first mixes 
the metal when in a finely divided state with a quantity of turnings and 
filings, the proportions of which may vary according to the degree of 
softness of metal it may be desired to produce. This mixvure of the iron 
sand with filings or turnings having been effected, he incorporates these 
matters with some combustible matter in a plastic state, so as to dispense 
with the use of any other fuel, For this purpose he prefers peat, the heat 
of which is the most intense and the most regular; this substance also 
produces during the process a very dry gas in great abundance, that is to 
say, a hydrogen gas of very great calorific power. If peat is not to be 
obtained with facility, he takes small coal, or pulverised charcoal or coke, 
and incorporates all these matters with a suitable proportion of peat ina 
damp state, and he forms the whole into a homogeneous and compact 
mass, which should be triturated and lded into bricks or cakes of any 
convenient form and size, and which on being exposed to the air or dried in 
ovens will become as hard as stone, The bricks or cakes thus com 
ore or metal and fuel when dried are ready to be operated upon, for which 
pu they are to be thrown into the mouth of the furnace, and by reason 
of their form spaces will be left between them, thus leaving free passage 
upwards for the flame from the fuel and gases below. 

2520. G. Bepson, Manchester, ‘* Rolling wire and other rods or bars of metal.” 
—Dated 32th September, 1862. 

This invention consists in applying rolls to a furnace in such manner that 
they may draw the heated metal from it or through it, so that the opera- 
tions of heating and rolling are performed simultaneously. 

2524. W. J. WitLiams, Arundel-street, Strand, London, ‘‘ Machinery for 
punching, cutting, or pressing metal or other plates or substances.” —Dated 
13th September, 1862. 

This invention consists in forming or constructing a machine for punch- 
ing or piercing metal or other substances by manual power, that is to say, 
First, the patentee forms the frame of the machine of weight and thickness 
adapted to the purpose for which it is to be employed ; on one end of this 
frame is the ordinary die or punching bolster to receive the punch tool or 
die, and above this at a suitable distance is a hollow neck shank or boss, 
having a thread cut in it ; within this works a hollow spindle or shaft, with 
an external and similar thread cut in its extremity. This shaft is actuated 
by a lever of any convenient length, and is prolonged so as to allow of it 
being screwed to the bottom of the boss, shank, or neck before mentioned, 
Within this spindle or shaft is another spindle or shaft, also with a thread 
cut upon its exterior, and working in a corresponding thread in the inside 
of the first mentioned one, and extending through the boss, one extremity 
carrying the punch, and the other end being carried up through the hollow 
spindle which serves as a guide for it. The thread on this last-mentioned 
— is formed with a slight difference in the pitch, though the course of the 
thread runs in the same direction. Thus, when the spindle or shaft first men- 
tioned has arrived at the bottom of the screwed boss, say a distance of several 
inches, this inner spindle will be advanced a very smal) distance ; in prac- 
tice this distance would be about a quarter of an inch. By this means he 
gains an enormous power, and can easily punch any sized holes in ordinary 
boiler and other plates by very little exertion, though the action is neces- 
sarily very slow. Having broken the hole almost through he turns the 
handle connected with the inner screwed spindle or shaft, which forces the 
punch or tool through the metal, cutting a clear and distinct hole.—Not 
proceeded with. 

2525. T. W. Cowan, Greenwich, ** Portable or Axed pumps.”—Dated 13th Sep- 
tember, 1362. 

This invention relates to an improved method of constructing force and 
other pumps by means of the introduction of four pistons or valves with a 
double barrelled pump. The apparatus consists of two barrels parallel to 
each other, each barre! having a double-action within itself. On the 
or valve rod in one barrel the valve acts so as to draw the water or other 
liquid. The leather or other material forming the valve is placed on the 
upper side of the piston, the other and lower piston in the same barrel 
having its valve or flap on the underside, The arrang is din 
the other barrel, the upper piston having the valve on its underside, 
and the lower one having the valve on iis upper face. By this arrangement 
two pistons will be sucking or drawing in the water or ovher liquid, and the 
other two forcing it out. On one of the valve rods he places an air vessel 
which moves with the valve rod and within the barrel, 

2526, A. V. Newron, Chancery-lane, London, * Slesking, creasing, and raising 
leather.""—A communication.— Dated 13th September, 1262. 

This invention cannot be described without reference to the drawings. 
2527. H. Barnett, Womvridge Ironworks, Salop, “ Apparatus for the 

rolling of wire rods,”—Dated 13th September, 1262. 

This invention consists in arranging a pipe or conductor of cast or wrought 
iron or other metal (or when necessary a series of pipes or conductors), so 
that upon the iron or other metal being entered in one ve or hole of 
the rolls, the said pipe or conductor will act so as to conduct the wire into 
another groove or hole, and so on by using several conductors from one 
groove or hole to another until the piece or rod of iron or metal to be rolled 
is in several grooves or holes at once, As the iron or other metal comes 
from between the rolls rather flat, it has to be placed in the next groove or 
hole edgewise ; therefore the patentee constructs the said oy: or conductor 
so that, although the iron or metal may enter flatways, it may come out 
edgeways at the other end, and be conducted in its proper form into the 
next hole or groove, These pipes or luctors may be f dtoa bl 
carriage or traversing arrangement, so that the pipes or conductors may be 
drawn back when required to prevent the iron or metal accumulating between 
the delivery hole or groove and that receiving it. By this invention each 
hank or rod of iron or metal may be rolled much longer than at present 
without deteriorating its quality, 

2534. H. M. Rapworr, Limehouse, “ Vessels for filtering oils.”—Dated 15th 
September, 1862. 

Hitherto oils have been filtered in vessels with plain sides, in which a 
filtering body has been compressed and held between two perforated plates, 
the oil being filtered by ascension. From the sides having been plain, 
instead of the whole of the oil passing up through the filtering body, a 
portion has found its way between the filtering body and the plain sides of 
the vessels. Now this invention consists in forming the filtering vessels in 
two parts, the upper part carrying a flange fitting inside the other part, and 
resting upon the edge of the upper perforated plate. The patentee also 
forms a ledge inside the under part, upon which the — perforated 
plate rests. No portion of the oil can pass except through the filtering 
body. 

2529, E. G. Cuaxt, London, “ Self-binding portfolios or holders for news- 
papers, music, documents, letters, dc." —Dated 15th September, 1862, 

This invention has reference to clipping and securing the papers and 
other articles by the aid of the back or folding or hinged portion of the 
portfolio or holder, and consists in effecting the clipping and securing by 
means of cords, strings, or equivalents, or strings passing from one leaf or 
side of the portfolio or holder to the other leaf or side, and by loops, eyes, 
or guides for the cords or strings on and at or near the back of one or both 
of the leaves or holders, and by spring compensations on at or near the back 
of one or both of the leaves or holders, to compensate for the varying thick- 
ness or quantity of the articles to be bound or held together, as the same 
may be severally added from time to time. 


2531. J. Penner, Manchester, *‘ Hoops for fastening bales."—Dated 1th 
September, 1862 
This invention consists in making hoops with one or more elongated holes 
at one end, and one or more circular holes at the other end, for containin 
rivets, studs, or buttons. One part of each elongated hole is sufficiently 
large to allow the head of the rivet, stud, or button to pass through, and the 
other or narrow part is of such a size as to allow the neck or shank to pass, 
but not the head. For punching the holes in the band of hoop iron, the 
patentee uses a punching and cutting machine with punches and dies of the 
size and shape of the holes to be punched, and curved or straight cutters for 
cutting the ends of the hoops, so that the machine will cut hoop at one 
or both ends at the same time as the holes are punched. 
2540. G. L. Lex, Holborn Hill, London, “* Shutters.”--Dated 16th September 
1862. 


In carrying out this invention the patentee proposes to construct shutters 
of sheet ae Fy either plain, corrugated, fluted, or zig-zagged, in divisions 
or sections of any desired width, the edges thereof being turned over 
doubled for strength, and also, if required, for the purpose of we | a 
rabbet joint tosame. The shop front or window is to be vided witha 
groove or bar at the top and bottom thereof, and running entire length 
of the window or front, so as to form a groove or rabbet into which the 
shutters are placed, likewise an oe or bar to receive the edge of 
the first shutter where occasion req' , 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 
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Existence of an Agreement: Agreement recognised in the Wolver- 
hampton District : The Controversy in East Worcestershire—ARBITRA- 
TION TO Assess THE VALUE or Mininc Prorerty—Boiwer Expio- 
sion: Wo Serious Accident. 





Bessemer can no longer be resisted. Even in South Staffordshire 
arrangements are now being made for the adoption of the process 
at one of the leading works, at which railway iron is the staple of 
the commodity turned out. This state of things is due, there is 
reason to conclude, from the course which certain railway authori- 
ties~and Mr. Ramsbottom in particular—are themselves taking, 
whereby they show their decided preference for the essemer over 
any other description of iron and steel. It is well known that 
jn no case in which that gentleman has had the Bessemer 
metal used has it yet failed; and that if, is as well suited 
for a piston rod as for a tyre. The somewhat extensive 
preparations which are being made for the carrying out of the 
process at the works in this district to which we refer would 
seem to indicate the firm conviction of the proprictors of the works 
that, if they are to * hold their own,” they must no longer resist the 
marked liking for the metal which certain railway engineers are 
now displaying, for the establishment is well known for the 
practical nature of all its operations. The success of Mr. 
Bessemer in obtaining uniformity in the quality of his metal 
has had most to do in bringing about the altered state of 
feeling which is now becoming perceptible among the most 
observant members of the iron trade in this district. There 
is reason to conclude that another house similarly engaged 
for the greater part with the one to which we are now referring 
will follow in the wake of their neighbours, and themselves adopt 
the process so soon as they have obtained the benefit of the ex- 
perience of their somewhat more spirited compeers. Next we hear 
of a firm engaged in another part of the kingdom chiefly in the 
mining and selling of hematite ore, and the manufacture and sale 
of that ore in the shape of pigs, having become so convinced of 
the valuo of the metal, and of the demand for it which 
will soon be made, that they have resolved upon preparing to 
manufacture the ingots and seil them to the makers of 
finished iron as they now sell them pig iron. Certain of the 
firms, however, who are expected to become buyers, and who will be 
the last to purchase, are maintaining that their hematite friends are 
reckoning without their host, for they maintain that they will find 
that ingots manufactured of red ore will be so red-short that it will 
be rotten! But where is the difficulty in the way of the makers of 
the ingots obtaining the required mixture to obviate this? Further, 
they allege that as such ingots cannot be sold for less than £14 a 
ton, their use will be very exceptional, even if the red-short difficulty 
should be overcome. ‘This matter we leave with the producers, 
convinced, however, that the day is rapidly approaching when the 
Bessemer precess will work a great trade revolution in one of the 
oldest of iron-making districts in this kingdom. 

The contest between the buyers and sellers of pig-iron continues 
without any very marked signs of weakness on either side. The 
makers of first-class pigs refuse to sell at prices under those which 
they have recently been quoting ; aud as the makers of finished iron 
refuse to give those prices in other than transactions of comparative 
insignificance, the sales that have been effected by agents of 
pig-making firms have been unusually small. — Buyers of 
pigs are slightly firmer in their resistance of the demands 
of sellers than they were last week, for since that time the 
orders received for finished iron have been of only trifling 
value. As compared with the same period vendors are a shade less 
firm. For instance, while for grey forge samples they are inex- 
orable they part with the stronger descriptions necessary to mix 
with grey forge at a turn in favour of buyers. Best South Stafford- 
shire or all-mine maintain their ground, but cinder-pigs have hope- 
lessly given way to the extent of half-a-crown upon former tran- 
sactions, 

Relative to iron ship-building in the United States we find 
the following in the last communication of the New York 
correspondent of the Birmingham Journal:—* The shipbuilders 
refuse to contract for the building of the large iron ships 
of 8,000 tons, for the construction of which some millions of 
dollars were voted by the Congress. They urge in exeuse that 
the ships would require a long time to complete, and if they were to 
contract to build them, taking their pay in Government paper, it 
night, at the time the vessels were finished, be worth little or 
nothing, so that they would have nothing but some bundles of 
Laiteryor picture paper for their labour and capital. The Government 
must either find gold to pay for the ships or build establishments to 
construct them itself, or wait for the vessels until better times, 
when, perha;s, they will not be needed.” 

Considetable animation is promised at the various collieries in 
this district. Recently a generally kept holiday has prevented the 
carrying out of operations upon any extensive scale at the various 
pits, but the colliers have now resumed their work, and to augment 
the very reduced stocks at present on hand at the different ironworks 
of the district will afford them tolerable employment for a short 
time to come. For native ores and gubbin the demand has 
increased, and the prices of ironstone and blue flats have an 
upward tendency. As a general rule, the operatives are enabled 
to make a choice between employment and idleness. 

Respecting the general trades of this district little change can at 
present be reported. Briskness is certainly neither a leading nor 
yet a prominent characteristic, but inasmuch as the orders at present 
in hand are sufficiently numerous and valuable to find at least steady 
employment for the operatives in the principal branches, little com- 

laint can be made. Full time is maintained at most manufactories 
in Birmingham. To the rolling mills a similar remark applies; 
the hollow-ware manufacturers are tolerably well off for orders; 
the edge-tool and tube-makers have little cause for complaint; and 
extensive idleness on the part of the electro-platers is needless, 
For the fancy trades, however, so much carnot be said. The 
home trade indications of re-animation are apparent. The 
saddiers’ ironmongers of Walsall experience a steady demand. 

Relative to the question of the regulating of puddlers’ wages, re- 
cently raised by the men themseives, we have to state that the 
puddlers of the well-known firm of Messrs. G. B. Thorneycroft 
and Co. having a few days since waited upon Mr. John Hartley, the 
managing partner of the firm, and having urged as a leading plea for 
an increased scale of wages that, inasmuch as the greater portion 
of the iron that was now being made left the works in the shape of 
sheets and plates, the rate of wages should now, therefore, be re- 
gulated, not as heretofore by the price of bars, but by that of the 
first mentioned description of finished iron. That gentleman, 
in refusing to accede to their application, justified his conduct by 
reasons which, in consequence of their general application to this 
district, are here subjoined. Mr. Hartley, after reminding the men 
that however large might be the proportion of sheets and plates 
manufactured, yet that their labour as puddlers ceased with the 
manufacture ob the bar, called their attention to the agreement 


which regulated the payment of wages by the firm, and which 
The agreement referred to was 


dated as far back as 1848, 





one to which]the men were parties, and was framed during the life- 
time of the late Mr. G. B. Thorneycroft, the founder of the firm. It 
was to the effect that if finished iron should rise or fall 10 per cent. 
then that the wages of the puddlers should take a similar direction, 
in the proportion of 7} per cent. upon the scale of wages at that 
period. The price of bars was taken as the standard in that calcu- 
lation, and, estimating the list prices of iron at that date, the 7} per 
cent. represented as nearly as possible an increase or decrease, as the 
case might be, to the extent of 1s. per ton, as the price of bars rose or 
fell £1 per ton. Arguments in favour of the proportion stated were 
publicly urged when the agreement was entered on, and the terms 
were at the same time communicated in rinted _ bills 
and in newspapers to the men at the different works throughout 
Staffordshire. The men employed by Messrs. Thorneycroft had 
the terms of arrangement read over to them, and they readily agreed 
to them; and payments of wages have been regulated by that com- 
pact up to the present time. Mr. Hartley urged reasons why the 
agreement should continue to operate, and also why the new terms 
now suggested by the men were unlikely to be accepted by the masters. 
Indeed he showed that inasmuch as the price of a ton of sheets 
varied to a greater extent than the price of a ton of any other 
description of iron, inasmuch as some sheets were sold even 
below the price of a ton of good Staffordshire bars—the masters 
might perhaps feel inclined to avai! themselves of the lower 
rate as the basis of the new agreement which the men desired. 
He showed that there were no valid reasons in favour of the appli- 
cation for a rise, assured them that when the price of iron went up 
the men would receive the benefit from the advance to which they 
were entitled; and urged them, for their own interests and those of 
their families, not to attempt to force the masters to give, at the pre- 
sent time, a higher rate of wages than was beingactually paid. ‘The 
men remarked, that they thought the Wolverhampton puddlers were 
not unreasonable, but intimated that the course they were pursuing, 
in making the application, was imperative upon them, Generelly 
speaking, however, the deputation did not seem to be able to urge, 
with confidence in themselves, any alteration in the existing rule; 
and the interview terminated in a manner calculated to check any 
movement which might lead to results highly injurious, both to 
employer and employed. No notice for a rise has been given by the 
men in the Wolverhampton district, and it is not expected that any 
will be given there, for the men throughout that district recognise 
the agreement of 1848, and do not appear to see any reason why it 
should be departed from. It should, however, be added that the 
men in the East Worcestershire districts allege that they do not 
recognise the agreement. But it should not be forgotten, that the 
course which wages have taken, would seem to have been regulated 
by it as wellin East Worcestershire «s in South Staffordshire ; and 
that if the terms of the compact are fair as regards oue district they 
are equally so in respect to the other. 

An arbitration case, of some interest to those of our readers who 
are colliery proprietors, was conducted in Wolverhampton on Mon- 
day last, before Mr. 2. W. Hand, the Under-Sheriff for Stafford- 
shire, and a special jury. Messrs. Job and Henry Haines, of Tipton, 
were the claimants, and the Birmingham, Wolverhampton, and 
Dudley Railway Company were the defendants. The proceedings 
were instituted to assess the value of certain minerals in the 
Willingsworth colliery, in the parish of Tipton, which colliery is 
now being worked by the claimants. Mr. J. Powell, M.P. (of the 
Oxford circuit), was the counsel forthe claimants, and Mr. Motteram 
(also of the Oxford circuit) conducted the case for the railway com- 
pany. The statement of the case showed that Messrs. Haines, 
being desirous of getting the ribs and pillars of the thick coal 
under the two bridges of the company’s line which ran through 
the colliery, gave the usual notice to the company of their intention 
to proceed with the working beneath the structures in question. Upon 
this Messrs. Ball and Yardley, the mining agents to the company, 
entered into an agreement with Messrs, Haines to pay them £500 
as compensation, that amount being assessed at the same rate 
per avre as a jury had awarded to Messrs. Thorneycroft for similar 
property in thesame locality. Messrs. Thorneycroft, however, were 
the freeholders of the property Which they were working, and the sum 
awarded to them included the interest of the lessor as wellasthatof the 
lessee. Messrs. Ball and Yardley therefore supposed that the com- 
pany were purchasing the interests of both lessor and lessee when 
they consented, on behalf of the company, to pay the amount 
named. When, however, payment was required by Messrs. Haines, 
the company were unable to obtain from the claimants full dis- 
charge in relation to the claim of Sir Horace St. Paul, who is 
the lessor of the colliery, Messrs. Haines being prepared to give a 
discharge in respect only of themselvesas lessees, for they contended 
that after they had ceased to work the colliery nothing would 
remain in it of worth to the lessor. Upon this the company refused 
to hand over the £550, and Messrs. Haines sued them for that 
amount in the Court of Chancery. he company stopped the 
action on an application to the court on the ground that there was a 
contract by virtue of which both lessor and lessee were included in 
the agreement for compensation which had been completed. Upon 
this the Court of Chancery ruled that as there was a misunder- 
standing between the parties, the agreement must be delivered 
up and cancelled, and the railway company must call out a 
jury to assess the damages to be paid to the claimants. On the day 
of arbitration Messrs. Peacock, Smallman, and Powell, mine-agentsin 
the district and, several butty-colliers, were all called to give evidence 
to the effect that the minerals which the claimants would have to 
leave beneath the bridges, in order to the safety of the structures, 
would be worth £1,168. Mr. Job Haines, one ot the claimants, was 
also examined at some length. In hiscross examination he admitted 
that he had entered into an agreement to sell the minerals 
in dispute to the company, for £550. On behalf of the 
company no witnesses were called, but Mr. Motteram con- 
tended that, although the Court of Chancery had ordered 
that agreement to be set aside, yet the claimants were bound 
by it. The Under-Sheriff, in his summing up, directed the jury to 
tind that amount of damages to which they conceived the lessees 
were entitled ; and if they thought that the lessor had any claim for 
compensation, then to assess to him, also, the amount which they 
might conceive was his due. The jury after some deliberation 
assessed the claimant's damages at £350 and awarded £120 to the 
lessor, in the event of its being hereafter determined that Sir 
Horace was entitled to any compensation. 

A boiler explosion, happily unattended with loss of life, took place 
a few days since at the Darlastou Green Furnaces, the property of 
Mr. 8. Mills. The boiler which exploded is of cylindrical shape, 
and was about 32ft. in length and ft. in diameter. It formed one of 
five used for the purpose of getting up steam for the blast engines, 
and was at the end nearest to the furnace. By the force of the 
explosion the boiler, which was corstructed of strong plates of 
good quality, was torn asunder, and the smaller pieces were carried 
a distance of 25 yards over the other boilers, while the larger piece 
was merely lifted out of its bed upon the ground adjoining. 
The steam pipes were considerably damaged, and the bricks 
scattered in all directions, completely smashing the windows of the 
engine-house and even reaching the roof of the whimsey house on 
the opposite side of the canal, a distance probably of 60 or 70 yards, 
At the time of the explosion the engine-tender was in the ash hole 
claying up one of the fire-doors, but although he was knocked down 
he was not seriously injured. ‘T'wo other men were slightly injured 
by the flying bricks, but as the accident happened just at the change 
ot turns, few of the workmen were about, and to this circumstance 
may be ascribed the absence of any serious results. The cause of the 
explosion is at present, we believe, unknown. 





Breap Maxine Macurnery IN France. — Stevens’ machine for 
making bread, which has been introduced into France, has received 
the approbation of the Syndics of La Boulangerie. The Government 
authorities, moreover, oe appointed a commission to ,report on 
its merits, and the Minister of Commerce has sanctioned its free 
importation into France. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Exports FroM THE TyNe—River Tyne Commission—StaTe oF 
Trave: Sheffield: Derbyshire—A Steam Proven ror Itary— 
Scorrish Matrers : The Clyde: Glasgow Association of Assistant 
Engineers: Clyde Shipbuilding. 

We commence with the north. The exports from the Tyne last 
week comprised 40,237 tons of coal, 1,050 tons of coke, and 10,312 
ewt. of iron. These totals show an increased 12,275 tons in the 
shipments of coal, and of 1,941 ewts in the shipments of iron, but a 
decrease of 1,287 tons iu the shipments of coke. At the monthly 
meeting of the River Tyne Commissioners, yesterday week, some 
discussion took place with reference to the placing of injurious de- 
posits by the side of the stream, and it was resolved that the owners 
of the Mickley Colliery should be proceeded against for the offence 
which they had committed, and that Captain Blackett should be re- 
quested to take precautions to prevent the material complained of 
from being washed into the bed of the river. A letter from the 
Tyne Iron Shipbuilders’ Association, containing certain proposals 
as to the charges to be paid upon new ships for launching 
dues, &c., consequent upon the use of the dredger, was referred 
to the dredger and river works committee. The chairman 
intimated that Mr. Brown, a deputation from the chainmakers of 
the ‘Tyne, was waiting without to make an application to the Com- 
mission for them to erect a public test for chain. It appeared that 
Lloyds had made a suggestion that the T'yne Commissioners were 
the best parties to doso. Mr. R. W. Hodgson had no objection to 
receive the deputation, but he thought they had as many things upon 
their hands as they could manage. Mr. Brown having been intro- 
duced, some discussion ensued on the question, and Mr. Popplewell 
moved that the bill be laid before the river works committee for 
consideration. Mr. Mather moved, as an amendment, that the 
subject be not entertained by the Commission. He thought that 
the Commission had already sufficient to attend to without entering 
upon an undertaking of this nature. Mr. R. W. Hodgson, for the 
same reason, seconded the amendment, which, on being put to the 
vote, was carried by 7 to 5. The amount of compensation ordered 
to be paid by the Commissioners to the T'yne Ferry Company has 
been fixed at £39,250. 

Sheffield trade continues in only a partially satisfactory condition. 
The large iron and stee! houses are, however, busy in most depart- 
quents. The last American mails have brought large orders for steel 
and war materials. The orders from Canada have also increased, 
both for steel, and also for manufactured goods. The orders from 
Germany for tools and cutlery continue up to the average, but the 
demand froin Russia is dull. The orders from Italy are decreasing, 
and the French market has not arrived. In the Derbyshire district 
there is a good demand for rails, not only for home consumption, 
but also for exportation. Bars and sheets, however, are only in 
moderate request. The extension of the Midland Railway from 
Rowsley to Buxton will be opened for traffic on June Ist, and will 
establish direct railway communication between Derbyshire and 
Lancashire. One line of rails is already laid throughout, and trial 
trips were made last week. 

Baron Ricasoli, late Italian prime minister, visited Messrs. How- 
ard’s works at Bedford last week, and purchased a steam plough 
with a view to cotton cultivation in Italy. 

‘Turning to Scotland we find that the increasing business of the 
Clyde is reflected in the growth of the revenue of the river Trust to 
£86,932 in the nine months ending March 31, 1863, being an increase 
of £5,686 on the corresponding period of 1861-2. 

One or two other Scottish topics invite attention. At the last 
monthly meeting of the Glasgow Associationof Assistant Engineers, 
papers were read by Mr. Strathern on flour mill machinery (illus- 
trated by drawings lent by Messrs. J. Norman and Co.), and on 
marine boilers, by Mr. R. Leask. In connection with Clyde ship- 
building we may note that Messrs. W. Simons and Co., of the 
Londvn Works, Renfrew, have launched a passenger paddle 
steamer for the mail service, of 750 tons, and 250-horse 
power. She was christened the “Marco Polo.” The engines 
were also manufactured at the London Works, and were started 
and worked on board at once. Messrs. A. and J. Inglis 
have launched the first vessel built in their new shipbuilding 
yard, Point House. ‘The vessel is a schooner rigged screw steamer 
of about 300 tons, and her dimensions are—length, 145ft.; breadth 
of beam, 20ft.; and depth, 12ft. She is fitted with engines of 40- 
horse power, and has been classed A 1 at Lloyd’s for nine years. 
She is named the Blanche, was built for Mr. H. L. Seligmann, and 
is intended for the Dunkerque trade. Messrs. A. and J. Inglis have 
also in a forward state of preparation several steamers for the East 
India trade, and one'for the Glasgow and Londonderry Company. 
They have also laid down the keel of a large paddle steamer for 
Australia. Messrs. Caird and Co., of Greenock, have launched a 
large screw steamer of 2,500 tons 0.m., named “ Germania,” for the 
Hamburgh and American Packet Company. Her dimensions are— 
length, 350ft.; breadth, 40ft.; and the depth of hold to the spar 
deck, 33ft. Gin.; her engines will be 50U-horse power nominal. 
This is the seventh vessel built by Messrs. Caird for the same com- 
pany, who own the Harmonia, Saxonia, Teutonia, &c. She will be 
fitted up to carry 600 passengers, besides 80 in the ‘irst cabin, and 
110 intermediate. 
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The pig iron market has been inanimate during the past week. 
price has remained stationary, at about 50s. 9d. cash. : 
The demand for shipment has been good and also for home consumption. 
Shipments last week were 15,374 tons, against 15,608 tons in the 


corresponding week of last year. 
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SOCIETY OF ARTS. 
April 15th, 1863. 
Ricnarp Wesrmacort, R.A., in the Chair. 
THE NEW ART OF AUTO-TYPOGRAPHY. 
By Georce Wattis. 


As the new art-process for the re- production of drawings to which I 
am about to call attention, and as far as possible describe and illus- 
trate before you, is based in principle upon a process of an analo- 
gous character, by which certain classes of natural objects are 
engraved and printed, popularly known as Nature-Printing, I think 
it desirable, from my personal connection with the two gentlemen 
who certainly originated the direct method of Nature-Engraving, as 
I prefer tocall it, in this country, and my knowledge of their earl 
othecta, to endeavour bricfly «0 correct a wrong impression which 
believe to have been unintentionally given, through an imperfect 
knowledge of the true facts and the dates at which the first experi- 
ments were made in England. 

In a paper read at the Royal Institution, 11th May, 1855, by the 
late Mr. Henry Bradbury, to whose ability, energy, and persever- 
ance, the art of nature-printing owes so much, and also in a more 
recent publication, the early attempts to obtain impressions from 

lants, &c., are carefully traced up In these papers Mr. H. Brad- 

ury gives the credit, which is evidently due, to a Danish gold- 
smith and engraver, Peter Kyhl, of Copenhagen, as having been the 
first to produce impressions in metal plates direct from natural 
objects ; but while honourably seeking to do justice to an ingenious 
man, who died in 1833, the year in which he made his invention 
known, he does acertain measure of injustice to the late Mr. Richard 
Ford Sturges and Mr. W. C. Aitken, of Birmingham, on the assump- 
tion that the experiments made by the former in August, 1851,and the 
latter in the spring of 1852, were based upon a knowledge of what 
Peter Kyhl had done. I have no hesitation, therefore, cognisant as 
I am of nearly all the earlier efforts in this direction at Birmingham, 
to declare that neither Mr. R. F. Sturges nor Mr. W. C. Aitken 
knew anything whatever of Kyhl or his experiments, and did not 
even know that such a person ever existed prior to the publication, 
of the paper read by Mr. Henry Bradbury at the Royal Institution 
more than three years after Mr. R. F. Sturges’ patent for the orna- 
mentation of metals by pressure, which process he claimed as his 
invention, had been taken out. 

I have felt it my duty to state this, because I purpose bringing 
out the true dates in connection with the invention of the process of 
nature-printing, leading, as this process does, to that which I am 
about to describe and illustrate, and of which I claim to be the 
inventor. 

That the Danish goldsmith and engraver, Peter Kyhl, did, in the 
year 1853, exhibit at the Exhibition of Industry, held at Charlotten- 
berg, various productions in silver, decorated by a process described 
in a manuscript, entitled “ The description (with forty-six plates) 
of a method to Copy Flat Objects of Nature and Art,” dated Ist May, 
1833, and that the plates “ represented printed copies of leaves, of 
linen and woven stuffs, of laces, of feathers of birds, scales of fishes, 
and even serpent skins,” we have the authority of the late Mr. 
Henry Bradbury based on that of Professor Thiele, and therefore we 
may accept it asa fact; but that this fact had anything to do with 
the experiments instituted at Birmingham, in August, 1851, by Mr. 
R. F. Sturges, in the engraving of lace, and early in 1852, by Mr. 
W. C. Aitken, in engraving skeletons of leaves, feathers, &c., by 
placing the objects between two plates of metal and subjecting them 
to pressure by steel rolls, | emphatically deny. The truth is, Kyhl’s 
process had been evidently forgotten, and his manuscript, buried in 
the archives of the library at Copenhagen, was not dug up until the 
Imperial Printing Establishment at Vienna had given dignity to the 
process of nature-printing, and Mr. Henry Bradbury had brought 
the invention from Vienna, where it was practised, and, by his skill 
and ingenuity, had begun to produce the works which are so worthily 
associated with his name. 

The facts are these. In August, 1851, the later Mr. R. F. Sturges 
made some experiments in direct engraving by placing pieces of 
lace between two Britannia metal plates, and passing them through 
a pair of steel rolis, revolving at a suitable pressure, his object 
being to devise some cheap and rapid process for the ornamentation 
of metals. A little specimen in one of the frames before you is an 
impression printed from one of the platés so engraved at this period. 
Mr. Sturges took out a patent for “‘ortjmenting metallic surfaces,” 
based upon the results he had arrived at. This patent is dated 24th 
January, 1852.* Specimens were shown about as curiosities, 
especially impressions printed from the plates. In assisting to bring 
this patent into operation, in the establishment of Messrs. R. W. 
Winfield and Son, Cambridge-street Works, Birmingham, Mr. 
W. C. Aitken made his first experiment on natural objects with a 
skeleton leaf, picked out of a roadside brook, early in the spring of 
1852. An impression of this, together with one of the two plates, 
which Mr. Aitken presented to me, are now before you. This result 
was shown to me in a day or two after it was produced ; therefore, 
Iam speaking from experience, and not from hearsay, or upon any 
authority. Mr. Aitken subsequently brought the further results of 
his experiments before this society, ina paper read in February, 
1854, and printed in the Society of Arts Journal, vol. ii., p. 227. 

In Mr. Henry Bradbury's paper, read at the Royal Institution, he 
says “In the Imperial Printing Office at Vienna the first applica- 
tion of taking impressions of lace in plates of metal by means of 
metal rollers, took place in the month of May, 1852. It originated 
in the Minister of the Interior, Baumgartner, having received 
specimens from London, which so much attracted the attention of 
the Chief Director, that he determined to produce others like them.” 
Now we all know what the Imperial Printing Office of Vienna 
showed in the Great Exhibition of 1851; and beautiful, and even 
wonderful, as the specimens were, that there was nothing in any 
Way approaching to nature-printing. The Austrian Commission, 
however, was busily employed in London until the end of 1851 or 
beginning of 1852. Its members visited Birmingham, as our 
foreign friends usually do on these occasions, as a relaxation from 
heavy duties, and from a laudable desire to obtain information. 

Mr. kK. F. Sturges was not a man to “hide his light under a 
bushel,” and therefore I have little doubt that the specimens of 
impressions of lace from plates engraved by him were sent to the 
Austrian Minister of the Interior, being obtained, either directly or 
indirectly, from Mr. Sturges immediately after he had secured 
himself in England by patent. If not, where did they come from ? 
No one else in this country had at this period done anything of the 
kind. Peter Kyhl had been dead, and his experiments at Copen- 
— forgotten, where alone they had been known eighteen years 

ore. 

If we compare the date of Mr. R. F. Sturges’ patent, January 
24tb, 1852, with the date given by Mr. H. Bradbury, May in the 
same year, as the period of the first experiments at the ]mperial 
Printing Office at Vienna, it will be seen at once that Mr. Sturges 
had no object in the concealment of his process, or its results, for 
three months before anything was known or done at Vienna, 

In making these remarks, I do so for the honour of Birmingham, 
and from a strong conviction, based on a personal knowledge of 
the facts, and not from hearsay, that the action of the Imperial 
Printing Office at Vienna was induced by the successful experiments 
made in Birmingham in 1851-2. 

Having thus, as an act of justice to an ingenious manufacturer, 
Stated these facts as to the independent re-invention, at least, of this 
process, assuming Peter Kyhl’s to have slept—as it really did—not 
only from 1833 to 1851, but, in fact, to 1855, when it was brought 
forward through the instrumentality of Professor Thiele, I may 
now briefly allude to the several processes employed for the repro- 
duction of flat natural objects by means of metal plates and the 

rinting press: the nature-printing of Dr. Dresser by transfer from 
leaves of plants, &c., to paper direct, and his process of transfer to 
lithographic stones and printing therefrom, being outside the 
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present question, although very invteresting aud useful in many 
ints. 

*h 1847, Dr. Branson, of Sheffield, made a series of experiments, 

commencing with taking impressions of leaves in gutta-percha, 

from which he cast a brass mould to print from. An electrotype 

plate could also be obtained. In 1851, Dr. Branson brought this 

interesting subject and his processes before the Society of Arts. 

After the Imperial Printing Office ut Vienna had experimented 
upon lace, &c., in 1852, as already mentioned, we have Mr. Henry 
Bradbury's authority for stating that gutta-percha was tried by 
Andrew Worring, in whose name the patent was subsequently taken 
out. No doubt this plan was derived from Dr. Branson. ‘This 
failing, he says, Mr. Bradbury “employed,” as Peter Kyhl had done 
before him, “soft lead plates.” Yet, probably, Worring was as 
innocent of any knowledge of Kyhl’s doings as Mr. Sturges was. 
This Mr. H. Bradbury acknowledges, with regard to the former, 
and it is deeply to be regretted that he did not do so in regard to the 
latter, as I think that Worring, being connected with such an 
establishment as the Imperial Printing Office at Vienna, was much 
more likely to know of the existence of Peter Kyhl’s manuscript in 
the Royal Library at Copenhagen, than a busy manufacturer at 
Birmingham. Mr. Henry Bradbury's process was taken from that 
practised at the Imperial Printing Office at Vienna, where he was 
engaged for a period, with such improvements as his great ingenuity 
and perseverance enabled him to introduce; and we see the result 
in the magnificent volumes published by Messrs. Bradbury and 
Evans. - 

Tn all these proceses, however, the plate from which the im- 
pressions had to be printed was an electrotype copy of the soft lead 
plate in which the object was engraved, and a considerable amount 
of labour and skill in burnishing and touching up had to be 
expended before the plate was fit to yield a satisfactory impression. 

This is not the case with the direct process, or with Mr. R. F. 
Sturges’ method of copying lace, &c., and more particularly as 
carried out in reference to natural objects by Mr. W. C. Aitken. 
The impressions of the most delicate skeleton of a leaf, or a feather 
with its down, are impressed direct in all their delicacy, and the 
plate is ready to print from at once. i 

It was this fact which led me to the experiments which have 
resulted in the process I am now to describe, for on seeing the first 
specimen of a feather engraved by Mr. W. C. Aitken, early in 
1852, I asked myself mentally, “Ifthe down of a feather can be 
made to impress itself in a metal plate, and print, why not a 
drawing?” The next question was, “How to do it?” I rgent 
duties prevented any experiments until the winter of 1858. ‘The 
result of these experiments I shall now give in detail. 

No want has been more strongly felt in the arts than some easy, 
rapid, and direct method by which the spirit and mental impress of 
the artist's own hand could be reproduced in a metal plate, or type, 
either in intaglio or relievo. I remember reading when a youth, in 
some old edition of the Life of Albert Durer, that he had solved this 
problem, and had a secret method, which died with him, by which he 
could transfer a drawing toa metal type and print from it. Whether 
this was simply a mystical description, by some person ignorant of 
art-processes, of the ordinary method of etching, in which Durer was 
such an adept, I cannot say, but it made a deep impression on my 
mind, and the question how to bring about such a result was for 

ears a subject of interest and speculation with myself, as it 
oe no doubt been to hundreds of others. When, in 1842, Mr. 
Palmer commenced his experiments in glyphography, some friend, 
knowing my propensity to experiment in this direction, sent him to 
me, and I believe I executed for him the first drawing produced by 
his process, in which lines were drawn in imitation of etching, or 
the fac-simile style of wood engraving. After several experiments, 
however, not seeing my way to satisfactory artistic results, | 
declined to devote any more time to this process. I have ven- 
tured to name this as showing that my attention was by no 
means first drawn practically to this question when the success of 
the direct nature-engravingof my friend, Mr. W. C. Aitken, in 1852, 
directed it into a new channel, In fact, every process of the kind 
had been practically examined and tested—etching on copper and 
steel, lithography, zincography, the anastatic process, the paneicono- 
graphy, of Gillot, shown in the Exhibition of 1851, from which 80 
much was expected in surface printing, had all had attention. ‘I'he 
matter was, therefore, not taken up blindly, except in one point, and 
that a most important one, for every single step of the solution of 
the problem had to be taken practically in the dark, as there was no 
experience in the same direction to suggest, still less to guide, ina 
single experiment; and even now, after four or five years experience 
I rarely make an experiment without gaining some additional light, 
which either helps the certainty or extends the operation of the pro- 
cess. I beg, therefore, most distinctly to state, that I do not bring 
this before you as a perfected process, but simply as a method which, 
so far as experience has gone, has produced certain undeniable 
artistic results, and as containing, as 1 believe it does, the elements 
of far higher, much wider, and more practical issues in the future. 
I trust no one will tell me that because the effects shown on this 
occasion are only produced in intaglio, that it would be much better 
for economical purposes to produce them in relievo, and thus suit 
them to the immense demand for surface printed illustrations. Of 
all this I am quite aware; but having so far accomplished one phase 
of the invention aud undertaken to explain it, I shall confine myself 
to that. Should I, having already madea beginning, solve the other 
part of the problem, and produce a block where I now only produce 
a plate, I shall ask for another opportunity to bring that before you 
in due course. In the meantime our subject is the production of a 
metal plate engraved direct from a drawing and suitable to be 
printed from at an ordinary copper-plate printing. press, or for 
transfers in certain industrial arts. 

There are several methods by which the drawings can be made, 
but I shall confine my attention to describing and illustrating those 
which have been most successful up to this time. The material may 
be paper of suitable texture, such as fine India post, or sheet 
gelatine, or the drawing may be made on the surface of the plate to 
be engraved, or on the plate-glass bed of the machine. 

When a drawing is made on paper there is a choice of two 
methods. One is to make the drawing with a glutinous ink, which, 
when apparently dry, will, by floating it upon the surface of water, 
or damping equally at the back, become so far wet again as to take 
up fine particles of emery or other hard granular substances reduced 
to a powder. The effects produced are bold and effective, but 
rather coarse, as the examples shown indicate. The other method 
is to make the drawing, with the same material as that used in 
executing a drawing on sheet gelatine, on the plate or the plate-glass 
bed of the machine. 

These drawings on paper when engraved produce a tint all over 
the subject, the result of the texture of the paper itself. This tint 
may be very usefully employed in producing gradations of tone, 
when treated with a mezzotinto scraper and burnisher. 

The material for executing the drawings on sheet gelatine, &c., 
presented the greatest difficulty, and cost some hundreds of experi- 
ments. It is composed of peroxide of tin, peroxide of manganese, 
Indian or Venetian red, Paris white, rice starch, gum arabic, and 
bichromate of ammonia, the latter being used for the purpose of 
converting the gum and starch into an insoluble resin, so as to 
permit of the repetition of the touches of the drawing, without dis- 
turbing the work previously executed. The relative proportions of 
the ingredients of this drawing material, which requires special care 
and experience in its preparation, are given in the specification of 
pro ges by which the invention has been secured, and therefore 
n not be quoted here, as, of course, modifications are made for 
the purpose of producing special effects, of which the practice of the 
art can alone show the use. 

This drawing material is classified for use as No. 1, with which 
the outline and basis of the drawing is executed ; No. 2, which is 
darker in colour, is used to re-touch parts requiring greater force 
than that produced by No. 1; No. 3 is sometimes used for producing 
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very strong granular effects in the shadows, but generally 1 think it 
best to avoid its use. 

One great peculiarity of this process is the production in the 
metal plate of the effects produced by broad washes and touches 
executed with a brush, somewhat of the character of aquatint. 
These broad effects are produced in the drawing by the washes 
being thrown in after the simple outline of the subject is obtained 
with material No. 1, by means of a special material, which, for 
convenience, is called Tint A, to indicate its use. A more granular 
modification of this mixture, Tint B, is used to obtain greater 
force in such parts of the washes as the artist may deem 
desirable. 

The drawing instruments used are pens, metallic or otherwise, of 
suitable quality as regards fineness or breadth of point, and the 
ordinary sable brushes used in water-colour drawing. 

When a drawing has to be executed, say on sheet gelatine, the 
material is selected of as even thickness as possible, and with the 
surface upon which the drawing is to be made free from spots, 
bubbles, or other blemishes, as these will come in contact with the 
plate during the operation of engraving, and all defects will be re- 
produced as well as the artist's work. The piece of sheet gelatine 
is mounted in a card board mount, the “sight” being cut to the 
size of the plate in which the drawing is to be engraved. (A speci- 
men properly mounted was shown.) Over the back is placed a piece 
of tissue paper, fastened only on one side, so that it can be turned 
back, while the subject is traced upon the gelatine with the drawing 
material No. 1, from a study prepared for the purpose, and as the 
gelatine is as transparent as glass, of course this tracing can be done 
with the greatest nicety. The outline being secured, the piece of 
tissue paper is then returned to its position, and the drawing has 
much the appearance, when looked through, of being executed on 
ground glass. 

To facilitate easy execution I have invented a drawing desk with 
a glass top fixed ina frame. ‘This can be placed at any convenient 
angle, and by this desk being placed so that the artist can sit oppo- 
site the light, with a piece of white paper on the bottom of the desk 
under the glass, the light is thrown through the partly executed 
drawing, and every facility is thus given for finishing it with all the 
force and effect of which the process is susceptible. (A specimen of 
the desk was shown in use with a lamp.) 

The drawing materials, being in the condition of powder, are 
mixed for use by taking a small quantity of the gradation required, 
and adding to it sufficient water to make it flow easily and continu- 
ously from the pen. If used too thin, however, the lines produced 
in the engraving are not forcible, and the principle of the invention 
must then be carefully borne in mind, viz., that the lines will 
engrave in proportion to their substance, just as the natural object 
engraves according to the thickness and density of its substance. 
In this fact lies the whole condition of a successful drawing, and 
perhaps I could not give a better illustration than by reminding the 
artist that, as in oil painting, the impasto, or loaded portion of the 
drawing, is in the lights, the reverse is the case in auto-typography, 
for the deeper the shadow required the higher the relief of 
drawing material should be off the surface of the drawing,as the 
greater will be the intaglio thus produced in the plate, Of course 
it would be hopeless to attempt to give precise rules for producing 
special effects. We are dealing with an art, and, to know it, it must 
be practised; and I believe that it has this merit, that the impress of 
the mind and manua! dexterity of the artist will add to the great 
charm of the results produced, whilst the limit, under certain condi- 
tions, is simply that of the ingenuity and skill of the executant. 

The drawing being ready for engraving, which it is as soon as 
dry—that is, « few minutes after it is finished, although as a rule 
it is better to let it stand for a few hours—it is taken to the 
machine. 

The machine now before you is a working model of improvements 
suggested by the experience gained in the construction of one four 
times the size, and by which the larger specimens have been pro- 
dueed. This consists essentially of a pair of rolls mounted on hori- 
zontal axes. The bearings of the lower roll are fixed, while the 
brasses of the upper roll in which it turns are capable of a vertical 
sliding motion in the side standards. By means of side screws and 
hand wheels the upper roll is raised or depressed. In this small 
machine the wheels are engraved with gradual degrees for the indices 
of pressure, which can be regulated to the 1520th of an inch by the 
usual relation between the rotation of the index wheels and the 
thread of the se.cws. The edges of these wheels are notched or 
toothed in corr->} ondence with the graduated degrees, and a fixed 
index with a spring engages as the wheels are moved, thus indi- 
cating both the pressure and parallelism of the upper roll with the 
lower. Between the two rolls a horizontal table or bed, which is 
supported by steel spring bars, is made to slide. The table may be 
made entirely of metal, but in this instance it is made of steel, with 
a well, into which a piece of plate glass is fitted and securely em- 
bedded upon a sheet of gutta-percha. The plate-glass possesses great 
advantages over metal, both as regards surface and non-oxydization, 
whilst the facility with which it can be removed, when required, 
from the we!l or metal frame for convenience in drawing upon, is of 
great importance. 

The rolls are made to revolve by means of a worm-wheel attached 
to the axis of the lower roll, but working outside the framework. 
Motion is communicated by a worm which drives the wheel, the 
power Leing applied to a hand-wheel or winch attached to the lower 
end of the worm axis or shaft, which works within a bearing and 
hanging bracket attached to the frame of the machine. The rota- 
tion of this shaft aud worm communicates a slow and steady motion 
to the lower roll, and as this is geared on the opposite side to the 
a by means of toothed wheels, the rolls rotate simulta- 
neously, 

The method by which a plate is engraved has now to be 
described. The thickness of the plate being gauged by one of 
Whitworth’s decimal gauges, the indices are turned to the particular 
degree indicated by that thickness, with an allowance of the 50th of 
an inch, and the thickness of the gelatine, which may be calculated 
at another 50th, as engraving pressure. It should be borne in mind, 
however, that the gelatine is elastic and yields probably full one- 
half its thickness, so that the plus pressure beyond the gauge of the 
plate may be taken at about the 30th of an inch. 

The metal plates used are a good quality of Britannia metal, and, 
so far as experience goes, these print a fair number; but by taking 
advantage of Joubert’s process for steeling the surface, or producing 
an analogous effect by means of nickel, the plates yield a consider- 


able number of impressions; and as the drawing is comparatively. 


uninjured by the process, several plates of the same subject can be 
produced from one drawing by a careful examination of it, and a 
little retouching in such parts as may appear worn or deteriorated 
by the pressure in the operation of engraving. In some instances 
as many as six plates have been produced from one drawing, and it 
is still available; and, unless injured by damp or some acciden 
cause, will be available for years to come. 

It will be evident, from the nature of the process, that it possesses 
several advantages over any other in use for the re-production of 
the artist’s work direct from his own hand. Thus:— 

1. There is no reversal of the subject required, as it is drawn 
exactly as it is to appear when printed. 

2. A plate can be engraved and proved to show the state of the 
drawing. The latter can be worked in again, and again proved 
and this can be repeated until the desired effect within the limits of 
the process is produced. a 

3. The transparency of the sheet gelatine gives great facility for 
copying drawings by tracing all the leading features ; and, of course, 
this applies to photographs, which may be largely used as guides, 
and art thus made to supplement science, since the artist has the 
power of selection in reproduction of the forms of the photograph 
by auto-typography. 

4. The rapidity with which designs, drawings, &c., may be repro- 
duced, when they are once executed by the auto-typographic process, 
which, as already stated, becomes, with a slight degree of practice, as 
easy as ordinary sepia or Indian ink drawing. 

5. The fact that the artist can retain the plate in his possession, 

















230 





THE ENGINEER. 





Apri 24, 1863. 





— 








and have such a quantity printed at a time as may best suit his con- 
venience, as in the case of an etched plate. 

In all the illustrations given it must be distinctly understood that 
no after process, or any re-touching whatever, has been used. All 
the examples are the result of the auto-typographic process, pure and 
simple. It must be quite clear, however, that some of the effects 
could be rendered much more positive and telling by judicious 
touching up with the graver and etching needle. As, however, it 
would have been difficult to have defined where the process which 
is the subject of this paper ended, and that of touching up began, 
it was thought desirable that none should be shown which had been 
so treated. It must be clear, however, that for practical purposes 
those well-known means of increasing the force of an engraved plate 
would be largely available when required. 

There are only two points now to consider, and this paper may be 
brought to its conclusion. 

The first is—Can the process be regarded as complete? ‘To this 
I answer, as the inventor, that so far as the effects already attempted 
are conceived it may be, but I feel satisfied that in the hands of an 
ingenious artist, fertile in resources as regards the production of 
delicate and even powerful effects, it is susceptible of very great de- 
velopment. This, however, depends upon one point, to which Lam 
particularly desirous to have attention paid on this occasion in any 
remarks which may follow this paper: and that is, whether in the 
present advanced condition of the art of illustrated printing in its 
varied forms, this process is worthy of special attention and further 
development. 

The second point is the purposes to which, if this question is 
settled in the aflirmative, the process can be artistically and economi- 
cally applied. Under the latter head we may range the reproduction 
of artists’ sketches at a comparatively cheap rate, the plate 
being held for use at any period subsequent to the repro- 
duction; also plates for book illustrations and the production 
of portraits in a metal plate by the aid of a photograph, the 
auto-typographic drawing being worked upon from life if neces- 
sary. The portraits so produced are, of course, as permanent 
as those printed from ordinary engraved plates. In the industrial 
arts, the production of transfer plates, especially for the “ bat” 
process for the decoration of porcelain, appears to afford a consider- 
able field of operation, as the drawing produced by the original 
artist is reproduced on the ware; and outlines drawn by a first-class 
artist may be transferred to the surface of an article in porcelain, to 
be filled in with colour by the artist workman, whose technical 
knowledge is thus used to the greatest advantage. It must be 
evident, too, that metallic surfaces, being planes, may be decorated 
in a novel and effective manner by painting upon the metal plate 
the design intended to be engraved, and then submitting it to the 
action of the machine. Results may thus be obtained which no 
engraving with a point could possibly achieve, and these effects may 
be further enhanced by working upon with the graver. 

Of course it is impossible to calculate what ingenious persons may 
make of any invention at the outset. Experience has shown that 
the most unpromising in the beginning have come out triumphantly 
in the end; and it is equally true that many processes of apparently 
great value and probable usefulness, when first developed, have 
sunk into oblivion before the test of practical and every-day applica- 
tion. Whether the process I have brought before the Society of 
Arts in this paper belongs to the one category or the other it would 
be presumptuous to pronounce too distinctly in its present stage. I 
may be allowed, however, to state, in concluding this description of 
its purpose and leading features, that the main object I have had in 
view in following up a series of experiments extending over more 
than four years, at no little cost of time and money, has been the 
improvement of the arts of my country, both pictorial and industrial, 
by bringing the artist himself nearer to the reproduction of his own 
work, and affording a means by which the impress of the original 
mind and hand shall be conveyed in a permanent form, for easy 
reproduction in considerable numbers, at a comparatively cheap rate. 

As a matter of interest to the members of the Society of Arts, I 
think it a duty, as it certainly is a pleasure, however largely mixed 
with sorrow, for me to state, that the late lamented President of the 
Society, his Royal Highness tie Prince Consort, expressed a very 
distinct and favourable opinion of the process in its application to 
various branches of art when specimens were submitted to him, and 
a desire to know more of the practical working than could be given 
by mere description ; but his premature removal from his earthly 
sphere of usefulness prevented the fulfilment of arrangements pro- 
posed for meeting his wishes. We all kuow the intelligent interest 
with which he invariably investigated all matters which seemed 
worthy of attention, or likely to prove useful to the arts and sciences 
of his yor oar country, and his readiness to encourage, by kindly 
words and judicious advice, efforts which he believed to be in the 
right direction. To myself, although greatly encouraged by the 
favourable opinion expressed, it would have been a source of infinite 
satisfaction to have submitted the whole process to the judgment of 
one so able to appreciate its value on the one hand or detect its de- 
fects on the other. 





April 22nd, 1863. 
ON THE CONSTRUCTION OF TWIN SCREW STEAMSHIPS, 
By Commanpver T, E, Symonps, R.N. 


Ir may be urged, and with some show of reason, that the subject 
I have chosen is too comprehensive, too full of matter of vital im- 
portance, to be treated in the limited period permitted by this 
Society, but, while perfectly aware of this, as well as of my own 
incompetency to deal with it as it deserves, I shall endeavour to treat 
it generally, dwelling on those points which, as a seaman, I consider 
merit a prominence that has not hitherto beer given to them, and 
particularly calling attention to a system, the practical application of 
which has of late borne out all I have advanced in its favour, and 
that bids fair to revolutionise the present method of propulsion. 

Being a seaman, and not presuming to be, in the fullest accepta- 
tion of the term,a naval architect, there are those who I know 
will, on principle, object to my thus venturing on a province they 
hoid to be exclusively their own. However that may be, I consider 
it a legitimate undertaking for a naval officer, who has given the 
subject much attention, to venture opinions founded on practical 
results that have come under his observation, especially at a time 
when shipbuilders themselves are so much at variance on the form, 
construction, and system of propulsion which is best 1o be adopted 
in the future. 

Previously to entering upon the subject of my paper I am desirous 
of stating that the principles of construction Lam about to explain 
are those of a man well known to this Society for the distinguished 
services he has rendered hiscountry. I refer to my honoured friend, 
the veteran engineer, Mr. Richard Roberts, io whose genius we are 
already indebted for many of those machines which have contri- 
buted so largely to the perfection of manufactures, whether dealing 
with the surface of the hardest metal or with the most fragile fibre. 
It has been my privilege to be associated with him in carrying out 
his principles of constructing twin screw steamships, a system I 
have long believed in, but never saw a method of properly applying, 
until I became acquainted with his plans, to which I have made such 
additions and alterations as my professional experience led me to 
believe were necessary. 

I must beg to be understood that I do not claim, either for Mr. 
Roberts or myself, the invention of propulsion by two screws, but 
simply a method of applying them by which their greatest useful 
effect may be developed. 

Notwithstanding the marked improvement that has taken place 
in shipbuilding during the last quarter of a century, we do not 
appear to have made that progress in the application of the screw 
asa propeller which might have been anticipated. Nor have we 
improved the manceuvring and steering qualities of our ships in the 
slightest degree, although the necessity for it increases with the 

t dimensions on which they are now constructed. 

hether or no this proceeds from the absence of practical 
acquaintance with the contingencies which seamen alone can 
properly estimate, it isan undoubted fact that many of our large 





ships are still sent to sea in most other respects perfect, but lacking 
those vital qualities on which their successful performance mainly 
depends, the absence of which is seldom strikingly manifested till 
the hour of peril arrives, and the oft-repeated tale of disaster conveys 
to us the imperfection of existing arrangement. IthasI think been un- 
wisely recommended to increase the area of rudder considerably, and 
apply steam or hydraulic power to actuate it, thus effecting by over- 
whelming force that which may be attained by turning the 
propelling power to account as a steering agent, which proceeding 
from the source of motion, must act more directly and suddenly on 
the ship, as in the twin screws. I believe we have arrived ata 
point beyond which it would be unsafe to increase the size of the 
rudder. 

We have been engaged during the last twenty years, and are still 
occupied, in testing the power of the screw, but comparatively 
ignoring the question of its proper position in a ship whereby to 
secure its most useful effect as a propeller, and to enable it to fulfil 
its duties under all circumstances of difficulty in which a ship may 
be placed. 

In one of the latest reports of these trials we are reminded of the 
impossibility of such a ship as the Emerald, when propelled by a 
single screw, being able to enter even such a harbour as New York, 
and by the aid of her own powers turn and go to sea again, under 
ordinary circumstances; what would be her fate if placed in a 
position of danger requiring that nicety of mancuvring which 
could alone save her from destruction, and which the costly 
character of her equipment entitles us to expect ? 

In these tests of the screw we have learned much that is interest- 
ing, and one important fact, which constantly recurring accidents 
should have deeply impressed on our minds, namely, that a few 
turns of a rope’s end will fix the screw, as in the Royal Charter and 
many other cases, and a first-class ship with all her magnificent 
engines become helpless on the water, so far as her machinery is 
concerned, and unless under a very different rig to that now applied 
to our ships of war, equally so under canvass, in a military point of 
view, some of them taking twenty minutes to stay and from thirty 
to forty to wear. 

If ships are still to retain their sails and to be efficient men-of- 
war, they must do so to a greater extent than at present ; some 
remedy must be found for this defect, otherwise avery few minutes 
in action will decide their fate. 

In addition to the manifold imperfections attending the present 
method of fitting the screw, which have received many illustrations 
in our war ships of late, there are practical difficulties of construc- 
tion which I have constantly urged that are now beginning to be 
admitted. For instance, the enormous and costly forgings for the 
stern-posts, weighing some 40 to 50 tons each, taking a year to pre- 
pare, and then perhaps found faulty at last, as was the case in one 
instance, the difficulty of securing these massive forgings to the 
plates of the stern, and the imperfect character of the fastening 
when fixed there, the great unsupported weight at the extremity, 
already considerably weakened by the screw aperture, all form 
objections of a grave character that cannot be overlooked. 

The exposed condition of the after stern-post, rudder, and screw 
to injury from shot, rams, and other causes, and the liability of the 
screw to foul, are points meriting more attention than they have 
received. It is yet an open question how far the stoppage of the 
Orpheus’ engines may be attributable to the after stern-post striking 
the ground, thereby throwing the screw shaft out of centre. No 
practical plans have hitherto been devised for their protection. 
Those which have appeared involve either a malformation of the 
after body, as maybe seen in recent models, which will incur loss of 
speed, or auxiliary appliances of a complicated character which are 
calculated to increase rather than diminish the evil. I have on 
many occasions recommended the form of propeller shown in the 
diagrams, which is decidedly non-fouling. It is lighter, and will, I 
believe, on experiment, prove quite as effective as any of those 
forms now used. A model of this propeller is on the table, showing 
a method by which it may be readily withdrawn without disturbing 
the main shaft. Furthermore, contend, that no matter how perfect 
the form of the ships may be, the position of the screw in the centre 
of the run is not calculated to develope its greatest useful effect as it 
works in the disturbed water or eddy caused by the passage of the 
ship, and being so near the surface, it constantly lifted out of the 
water, which involves loss of power, and causes vibration by the 
unequal action of the upper and lower blade. Apart from the 
causes ordinarily considered to produce vibration, I believe that 
much is due to the resistance met with by the after stern-post in its 
passage through the water at high speed, which produces a 
tremulous motion. This may be noticed in a minor degree in a 
post standing in a swift current. ‘Chis primary caso is greatly 
increased by the action of the screw in throwing the water against 
the top and bottom of the rudder twice in every revolution. In 
support of this view, I may mention that in the Prince Albert, and 
other single screw steamers having their rudders before the screw, 
no perceptible vibration takes place, The screw aperture in the 
dead wood being dispensed with in these vessels, their steering 
power is as perfect as in a sailing ship. 

Vibration is by no means the least of the many serious objections 
to the single screw system, and is, perhaps, the strongest argument 
that can be adduced against building wooden ships, as it causesthem to 
leak to such an extent as to necessitate constant caulking and repairs. 
The Orlando, and several of our large wooden frigates, furnish 
ample proof of this; in the former the vibration was of such a 
character as to absolutely endanger the masts and threaten to throw 
the men out of the rigging. Iron ships are by no means exempt 
from its destructive effects, as is frequently seen in their loosened 
rivets, and other unmistakable symptoms. Another objection to the 
single screw is its tendency to throw the ship out of her direct 
course, by its acting to the right or left, according as the screw is 
right or left-handed ; this involves a corresponding opposite action 
of the rudder, which must reduce speed, rudder and screw being in 
conflict. This is entirely obviated in the twin screw system, as the 
screws, being right and left, they turn in opposite directions, and 
thus correct that deviation from a right line either would cause 
separately. Having thus considered some of the drawbacks 
attendant upon the single screw system, I will, with your permission, 
enter upon the application of “ twin,” or, as they are sometimes 
called, “ double screws.” 

We are, I believe, indebted to Captain Carpenter, R.N., for first 
introducing the plan of working two screws, for which he obtained 
a patent. In this instance however, and, until a date subsequent 
to Mr. Roberts’ invention, they were driven by the same engine, and 
therefore, could not be used independently, the leading and most 
valuable feature of the principle being entirely overlooked. This 
Mr. Roberts supplied by the simple application of separate and 
independent engines to each shaft, by which the screws are driven 
independently of each other, and a perfect steering power is thus 
obtained with the ship going either ahead or astern, by increasing 
or decreasing the velocity of either screw without any assistance 
from or use of the rudder. By reversing the action of one screw, 
the shipis turned round on her centre (ic. in her own length), if 
necessary, as upon a pivot, the ship thus becoming a turntable, 
unerring in its action and not liable to disarrangement. 

The possibility of executing these most important manceuvres 
with twin screws was much questioned, if not absolutely denied, by 
many scientific and practical men, when I read a paper on the 
subject at the Royal United Service Institution, in March last year, 
the substance of which was published in the “Journal” of this Society 
in July, 1862, The statements I then made were the result of 
practice, which has since been satisfactorily confirmed in the pre- 
sence of many distinguished and competent persons on board Messrs. 
Dudgeon’s celebrated twin-screw vessels Flora and Kate, whose 
performances have convinced all but the ultra-sceptical, and may 
be said to have introduced a new era in ocean steam navigation in 
this country. 

It may be interesting as well as instructive to learn that this suc- 
cess in the twin-screw system is not confined to our side of the 
Atlantic. Numerous vessels of the navy and mercantile marine of 
America are now fitted on this system ; in fact, those destined to act 





in narrow waters are considered comparatively useless without them. 
In a recent reliable account from America, the loss of the iron-clad 
ram Indianola is entirely attributed to her “inability to manceuvre,” 
falling an easy prey to two smal! gun-bcats having that power in a 
high degree. The writer states, ‘‘ Now that she has gone we see 
her defect plainly enough, and war has taught the lesson, she could 
not control her position. The two small vessels could run round 
her, while she could not turn; they could thus ram her first on one 
side, then on the other, till the mailed giant was beaten to death, 
while at any time one blow from her prow would have crushed both 
her assailants could she have got at them.” He further asks, “ How 
are we building our ocean rams? Have they the means of turning 
at pleasure? If not, they are likely to fall victims to smaller craft, 
as did the Indianola.” A vessel 400 feet long cannot be turned in 
narrow waters with a single screw propeller, and would certainly 
be destroyed by a shot-proof ram of 100 feet, which could rapidly 
change its position. 

The fate of the Indianola has thus been presented to us as a warn- 
ing, in almost the same words, and in the manner I predicted last 
year, and carries with it the conviction that one of the first condi- 
tions to be obtained in a ram or any other war ship is power to 
manceuvre at will; for without that power, however great and strong 
otherwise, she is next to useless in the presence of an enemy 
having it. 

The Naugatuck, American gun-boat, of 100ft. long by 20ft, 
broad, drawing 5ft. of water ordinarily, 7ft. when settled in the 
water, by filling her cells, at public experiments repeatedly turned 
end for end in one minute fifteen seconds. She is fitted with twin 
screws, and hada 6}in. Parrott’s gun, throwing 1001b. shot, on a 
fixed carriage. There being no possibility of moving the gun 
laterally, except by moving the vessel, this was done with perfect 
ease, the vessel becoming the turntable, actuated by the two 
screws, by which means accurate line firing was made. 

Another instance from the same quarter is that of the John 
Nelson, a twin screw steamer, 225ft. long, used for transporting the 
mail trains across the Delaware river. This vessel turns end for 
end at every trip, in order to deliver the cars at the same end they 
entered, performing the manceuvre in a strong current often choked 
with ice, in from 1 min. 25 sec. to 1 min. 30 sec. with the utmost 
ease and precision. I might add numerous other instances to prove 
the invaluable properties of this method of propulsion, as adopted 
in America, did time permit. I must not, however, omit to mention 
that the celebrated Stevens’ Battery, and many gunboats now build- 
ing with fixed turrets, are being fitted with twin screws worked by 
separate and independent engines. 

Although the method hitherto adopted for fitting twin screws 
has been productive of great success, as lately proved in this country 
by the Flora and Kate, 1 am satisfied that the system has been 
by no means fully developed in those vessels. They were con- 
fessedly not calculated for high speed, though the speed they did 
attain was high in comparison to the power employed, and they 
were too narrow to produce the greatest power of manceuvring due 
to the system. Diagram No. 1 represents the after section of a 
single-keeled vessel fitted with twin screws, as in the Flora. The 
propeller shafts are led through the quarter of the vessel in pi 
supported at their after extremity by V_ brackets bolted to the 
quarters and intervening dead wood. In these brackets are placed 
the bearings, the screws being attached to the shafts in the ordinary 
manner abaft the brackets. 

This method [ consider open to the following objections :— 

1st. The shafts are liable to injury on coming in contact with 
floating wreck. In rising and falling in a sea they will be likely to 
buckle and vibrate, the unsupported length being considerable. 

2ud. Wreck, weeds, or cordage getting between the pipes and 
dead wood can hardly escape being retained there by the brackets, 
and thus foul the screws or injure the shaft. 

Lastly, these outrigger brackets must present great obstruction to 
propulsion and create vibration, which will be increased by the arms 
of the screws passing them at 100 revolutions. This will soon 
produce its effect on the rivets securing the brackets to the bottom. 

If it be deemed advisable to apply twin screws to existing single- 
keeled ships the method shown in diagram No. 2 will materially 
reduce these objections. The pipes or trunks in this vessel are of 
considerable diameter at their junction with the quarters, gradually 
diminishing to the diameter of the boss of the screw at the after 
extremity. These trunks are connected with the bottoms by a 
strong vertical web which supports the trunk through its whole 
length (instead of merely at each end), thus giving great strength 
and rigidity; the screw-boss fits closely to the end of the trunk, 
which overlaps slightly to keep out small ropes, &c. ; and being of 


-rather less diameter than the trunk, the water already displaced by 


the ship flows direct to the blades in an uninterrupted volume. 
The blades of the propeller being calculated to throw off objects, 
and there being no intervening obstruction, as in the case of the 
‘“‘out-rigger brackets,” the risk of fouling or injury is materially 
reduced. The four-bladed spiral propeller shown will have a con- 
tinuous and regular action on the water, tending to reduce the 
vibration observed in those of two and three blades; as recent 
experiment has proved. 

Although very good results may be attained by this application of 
twin screws to single-keel ships of the present form, the interven- 
ing dead wood is a decided obstruction to their perfect action; it 
divides and materially reduces the column of water coming to the 
inner arms of the screws, increases friction, and the water being 
thrown off by centrifugal force against the dead wood, gives a series 
of shocks that will tend to produce vibration. It also necessitates 
a leaner after body than is required for the clear delivery of the 
water, thus neutralising one of the advantages I claim for the twin 
screw system. By placing a screw under each quarter, in lieu of 
the centre of the run, the screws are taken to the water instead of 
leading the water to them, as in the single screw; you are thus 
enabled to give a fuller, more buoyant, and stronger after-section, 
that will give a support aft, which will prevent squatting or undue 
immersion at high speed, and contribute to easy motion, whether 
in pitching, sending, or rolling. 

Diagram No. 3 and the models on the table illustrate the method 
by which I propose to fit these screws. You will observe that the 
dead wood, stern post, and ordinary rudder, are entirely dispensed 
with, the screw shafts being led through trunks connected to the 
quarters by vertical webs, similar to those I have previously 
described. “Under these trunks are fitted two cellular keels a, of any 
required width and depth, running under each bilge nearly the 
whole length of the bottom; these keels will contribute very 
materially to the security of the trunks, the rigidity of the after 
body in the wake of the screws, and to the general strength of the 
bottom, which they will defend on taking the ground and decrease 
rolling. Under canvass they will give great stability and weatherly 
qualities, acting in fact as lee-boards. At their after extremities are 
fitted two rudders, b, the united area of which may be in excess of 
the immersed portion of the ordinary rudder in a single-keel ship. 
These subaqueous rudders act in unison or separately as may be 
required; being constantly submerged they are not liable to injury 
whether under weigh or at anchor, as is the case in the ordinary 
rudder. I may here mention that the rudder of the Royal Albert, 
when laying at an anchor in the Crimea, was so injured by rolling 
as to necessitate its being unshipped. The perforated rudders 
shown in the diagrams are similar to those used with great effect by 
the Chinese. They reduce the lateral pressure without injuring the 
steering power, less power being required to steer with. ; 

It will, I think, be admitted that in this method the water will have 
amore undisturbed passage to the screws in all directions than in 
the single-keel ship with the dead wood; and that being undisturbed, 
and the screws having more space to work in by the absence of the 
dead wood, their efficiency will be enhanced whether in ——s 
or manceuvring, the area of resistance to turning being decrease 
by the absence of the dead wood. The rudders being before the 
screws are acted on by an undisturbed current of water passing 
along the keels, Screws and rudders are thus quite independent 
of each other, respectively producing their maximum effect, 
both being immersed at such a depth as to avoid most of those 
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dangers to which the rudder and propeller of a single screw ship are 
liable from floating wreck, shot, and other contingencies. The 
screws being deeply immersed would be nearly if not quite below 
the surface at light draught, thus obviating the necessity for 
trimming by the stern to immerse the screw, a plan of necessity 
adopted in many light merchant ships, which destroys their other 
sea-going qualities. 5 

In this construction a duplex system is observed throughout, the 
ship could not, therefore, be deprived of the services of her propel- 
ling or steering power at one blow; even if one screw should be 
disabled in action—a contingency not very likely to occur from their 
position and deep immersion—the other would still remain to pro- 

1 the ship, which has been proved can be done effectually, the 

lora having made a portion of her voyage to America working her 
screws alternately. If the rudders were carried away, which is even 
still more unlikely, the steering power would remain perfect by 
means of the screws. p : : 

The absence of these properties constitute the chief defects in 
our war ships as steamers, most of which require from eight to ten 
minutes to complete a circle of from ten to twenty times their length 
in diameter, incapacitating them from manceuvring rapidly in the 
face of an enemy at sea, and totally preventing the performance of 
such evolutions as would be required to make them efficient in 
narrow waters, even if their great draught permitted them to 
enter; whereas ships of moderate draught of water, fitted on 
the twin-screw principle, having high speed, and the power of 
turning and maneeuvring, which has been proved, would always be 
ready for service inshore or at sea, where the present class of ships 
with the single screw, and attendant heavy draught of water, would 
be comparatively useless. 1t is very obvious that if the requirements 
of our iron-clad leviathans are to go on increasing in the proportion 
we are sometimes told, we must have increased displacement, and, 
as the limit of both length and depth are well nigh exceeded, in- 
creased beam is the only alternative. With increased beam the 
difficulties of the single-screw system multiply, and the advantage 
of the twin screws will be more thoroughly developed. 

I am not, however, disposed to believe that such enormous ships 
are the best, and infinitely prefer one of moderate size, that can be 
readily handled. Still more ain I opposed to returning to the long, 
narrow, deep style of ships which I hear sometimes advocated, well 
knowing that such ships can never make good sea boats, even if 
they are found to roll more easily than wider ships, which I much 
doubt, if they are properly constructed and weighted. 

Heavy draught of water must be admitted to be a great drawback 
to a war ship. It is felt almost every day at our naval ports, where 
millions will have to be expended in suiting them for these ships, 
whereas ships equally, if not more efficient, might be built, for 
which present depth of water would be ample. . 

One of the most important features in this system is its bearing 
on the question of “ broadside batteries.” By it, existing ships 
having broadside guns may be made to accomplish all that is claimed 
for the cupola or turret system, without altering form or rig, and 
without risking the loss of their sea-going qualities—a point that to 
my mind has not been satisfactorily disposed of in any argument I 
have yet heard on the cupola system, but that is of vital importance 
if we are still to rule on the wave. 

Among other recommendations which the twin-screw system 
offers, both for ships of war and merchant vessels, is the division of 
the engine power, substituting lighter, less costly, and more manage- 
able engines ,for those ponderous machines which, while admiring 
for their excellence of workmanship, cannot fail to suggest their 
unsuitableness for sea-going purposes. 

These duplex engines also lay lower in the ship, and thus tend to 
counterpoise the armour plates, and their weights are also more 
equally distributed over the floor than with a single pair of 
engines . 5 

Apart from the other advantages I have claimed for this system, 
it is superior in an economical point of view. The sternpost of a 
ship costing £250,000 is estimated at £6,000, which is nearly 2} per 
cent. of her total value. The weight and the difficulty of connecting 
it firmly with the plates of the stern, the time it takes in preparing 
it (in some instances twelve months), and then, perhaps, faulty, 
present formidable objections; whereas, in the form I advocate, the 
whole structure is composed of plates of equal strength readily put 
together, which, as a whole, forms a lighter and stronger fabric, 
that, if required on an emergency, might be half completed ere the 
massive forging was out of the smith’s hands. 

The ship, thus relieved from these enormous weights at her after 
extremity, will be better calculated to carry her armour plates, and 
prove a better sea boat. Not only are the before-named weights 
dispensed with in this system, but those still necessary are removed 
further from the extremity, and, therefore, bring less strain on the 
after body, and are further removed from danger of whatever de- 
scription ‘The weight of both the screws I advocate would be 
about half that of the Warrior's single screw. 

Although not favourable to using lifting screws (especially as 
they may be made non-fouling)—many objections having been 
raised to the twin-screw system for sea-going ships from the sup- 
posed impossibility to lift them—my attention has lately been 
turned to that branch of the subject, and, although I do not pretend 
to have entirely overcome the difficulty, 1 have the pleasure on 
this occasion to offer to your notice a plan which, when matured, 
will, I anticipate, prove effectual. I produce it now in its crude 
form, not for an instant doubting that your friendly criticism will 
furnish me with valuable hints towards the accomplishment of my 
object. 

—— No. 4 represents the longitudinal section of the stern of 
aship of 6,500 tons, having 62ft. beam, 4U(0ft. on water-line, and 23ft. 
draught of water, showing the port screw, rudder, and method of 
lifting the screw. 

Diagram No. 5 represents two vertical transverse sections of the 
same ship; that to the right is taken at the bulkhead A, and shows 
the position of the starboard screw when lifted with the guides 
between which the screw bearings slide; that to the left is taken at 
bulkhead D, and shows the screw in position. 

Diagram No. 6 is a sectional deck plan, showing both screws 
lifted, with the disposition of bulkheads forming the screw apertures 

and guides. 

A is an athwartship water-tight bulkhead, composed of two 
thicknesses of 1-in. plates, extending from the upper deck to the 
bottom, terminating what I designate the ship proper; this I propose 
to armour-plate down to the lower deck. 

_ BB are fore-and-aft plates forming the guides for the screw bear- 
ing. 

C the screw aperture. 

D transverse bulkhead extending across the ship, forming the 
after side of the screw apertures. 

E is a short length of shaft supported in the usual manner in a 
long bearing formed by two half carriages shown in section. This 
carriage slides in the vertical guides between the fore-and-aft bulk- 
heads B; the inner end of the short shaft E is fitted with the ordin- 
ary form of cheese-head coupling, the foremost buikhead A having a 
stuffing box to receive the main screw shaft, and the cheese-head 
ees beyond it, which receives the inner end of the 
short shaft. 

The screw is lifted by a chain rove through a block or gin on 
~ —_ F and sheeves G, to which any suitable purchase may 

applied. 

I propose to close the screw apertures by means of strong flaps or 
shutters, so as to insure a clear delivery of the water, whether under 
steam or sail, 


By the foregoing arrangement one or both screws may be lifted 
at pleasure. 


Diagram No. 7 represents an adaptation of this plan of lifting to 
a single-keeled ship propelled by twin screws. 
cod enteente the stern of the Warrior as now fitted with single 


on hy 5 gee same ship when fitted with two non-fouling screws 


Diagram No. 8 represent the midship section of the same ship, 








fitted with two cellular keels a,and the continuous cellular bottom 
composed of longitudinal beams or stringers with transverse plates 
forming the cells as recommended by Mr. Roberts in 1852, and now 
generally adopted. This cellular bottom is worked up into the engine 
frames, and forms a network of great strength, which, with theassist- 
ance of the keels, will bid defiance to any strain that may take place 
in that part of the fabric, the keels protecting the bottom plates from 
injury on taking the ground, and thus removing one of the strongest 
objections raised against iron construction. The keels will also keep 
the ship from falling over on taking the ground, whereby her guns 
may be fought as though afloat, and will allow the floors to be made 
flatter, the bilges being supported by their broad surfaces, which 
cannot be done in single-keeled ships having rising floors like the 
Warrior and other large vessels, which only adds to their weight and 
draught without any corresponding advantage. Docking and repairs 
will also be expedited by this construction, and at a reduction of 
3ft. Gin. to 4ft. draught, as compared with the Warrior, the present 
depth of water in docks will be available. 

To resist the strain on the upper side of the ship—a point that 
many are of opinion has not been sufficiently cared for—and to pro- 
tect the ship to some extent at least from vertical fire, the upper 
deck is also cellular, the cells being filled with a material of a non- 
inflammable character, harder than wood, that will not splinter, the 
whole being secured with through bolts and rivets as shown. With 
this material I propose to back the armour plates. If there is a 
demand for it, it cau be produced in any quantity at a less cost than 
wood. The box girders c on either side of the upper deck are cal- 
culated to withstand any pressure that is likely to be brought on the 
upper part of the ship. ‘These run fore and aft, gradually decreasing 
in size at either end. 

The coal bunkers are formed of longitudinal bulkheads, vertical 
to and parallel with the keels (on which they abut), running fore 
and aft the ship till they meet the sides; these compartments are 
divided into cells of 12ft. 6in, square, by the main and other 
athwartship bulkheads; they will materially conduce to the strength 
of the structure, and form an important element in the unsinkable 
character of the ship, for in the event of either cell being perforated 
by a shot or a blow from a rock or « ram, that compartment alone 
would be tilled, It might be readily repaired by the old and simple 
alternative of passing a thrummed sail over it from outside; on the 
water being pumped out by a connection with the cellular bottom, 
which is at a lower level, the pressure would close the aperture, and 
there being room to work in the cell, the plate might be repaired 
temporarily with screws, plates, &c., instead of being compelled to 
undergo the expensive and lengthy process by which the Great 
Eastern was repaired, in consequence of her double skin not admit- 
ting of such a method, there not being room to work in her cells. 
I consider such acellular arrangement quite as conducive to strength, 
less costly, and less weighty than that of the double skin. Iam in- 
formed that the Hector has some such arrangement. ‘This method 
would also save much coal trimming, as the coals may be taken from 
either cell, as may be required, to trim the ship. ‘The coal bunkers 
abreast the engines and boilers are carried up to the main or fighting 
deck, as shown in the diagram, thus distributing the weight and 
adding to the protection of engines and boilers. 

By this disposition of the longitudinal and vertical bulkheads, 
cells, and iron decks which strengthen alike the top, bottom, and 
sides of the ship, an amount of rigidity will be imparted that will 
effectually resist all strains from whatever direction they may come ; 
the whole fabric being thus bound together, so that each part will 
bear its fair proportion of strain. I furthermore am led to believe 
that with such an arrangement much of the material now intro- 
ducing in the form of massive ribs may be dispensed with in our 
war ships, and thus reduce the weight of the structure. I, therefore, 
advocate dispensing with nearly one half of these ribs, providing 
for any additional strength that may be required for carrying armour 
plates, by resting them on longitudinal stringers four inches thick, 
with T-flanges, as shown in the diagram (d); these will 
give the required strength and contribute especially to the 
firmness of the fore-body in resisting or giving the blow in 
the ram manceuvre, the armour plates require no_ bolts 
or other security than that afforded by these deep T-flanges; either 
oakum or some soft material beimg caulked in between the 
flanges and the plates will keep them sufficiently firm, and perhaps 
relieve the jar produced by the impact of shot. The form of vessel 
shown is very favourable to laying on the armour-plates, nearly 
two-thirds of which may be applied without bending, the curves of 
the bow being of such a character as to materially reduce it even in 
that quarter. This description of form is being adopted in France, 
and would seem to be worthy of attention in the present state of the 
plate- bending question. The method shown of building in the 
lower parts of the mast to the decks and athwartship bulkheads, will 
also contribute to the general strength and rigidity of that part of 
the ship which is acted on by the rigging. 

It appears to me somewhat remarkable that the application of iron 
decks did not take place earlier, as it forms one of the most impor- 
tant features in the construction of an iron ship, which, considered 
as a beam or girder, would be minus its upper web without an iron 
deck. Last year it was advanced as a novelty, and much credit was 
given at the Institute of Naval Architects to a gentleman who then 
proposed it. It would be scant justice to Mr. Roberts were I to omit 
stating, on this occasion, that this application was included in his 
patent of 1852, in connexion with the arrangements of material I 
have endeavoured to explain, and many other clever adaptations and 
inventions that are now being applied, such as self-acting water- 
tight doors for bulkheads, plans for ventilation and lighting between 
decks, &c., which, like ali other inventions that are seen to be 
valuable, have found many godfathers. 

In conclusion, 1 would submit that, take this twin-screw system 
of construction from whatever point of view we may, whether as a 
power of propelling, steering, or manceuvring our war ships with 
broadside guns, whether engaged at sea or with forts in narrow 
waters, or whether as applied to ships of commerce, where light 
draught and handiness are equally essential, the question assumes a 
magnitude and importance that demands the gravest consideration 
and the most ample experiment. My only regret is that the subject 
should not have found an abler advocate. 

In thanking you for the patience with which you have so kindly 
listened to my remarks, I have but to express a hope that my 
endeavours may succeed in drawing more serious attention 
to it, as I feel, in common with many of my brother officers, that the 
time may not be far distant when our long-keeled single-screw ships 
may be called upon to act in narrow waters, and if so, will be taken 
at great disadvantage by vessels of inferior force having the appli- 
ances I have described. 








Harsovrs or Rervcz.—In the House of Commons, on Friday, 
Sir J. Smith moved a resolution that so much of the report of the 
Commissioners on Harbours of Refuge as applies to Waterford, 
Wick, and Padstow, be carried into effect. He read the recom- 
mendations of the Commissioners and an extract from the report of 
the committee of 1858, pointing out the urgent necessity of providing 
harbours of refuge, and observed that the carrying out of his limited 

roject would only cost a moderate sum, while it would give a 
narbour of refuge to England, Scotland, and Ireland. After a 
debate the motion was negatived. 

Inpian NavicaTion—A prospectus has been issued of the Com- 
mercial Navigation Company of India, with a capital of £300,000 in 
shares of £50. The object is to carry on steam operations on the 
Ganges, and for that purpose provisional arrangements have been 
made with the East India Steam Navigation Company for the pur- 
chase of their vessels—a steamer and two barges—on payment of 
£15,000 in cash and £43,000 in stock, which is not to be entitled to 
dividends until in some one year 10 per cent. shall have been paid 
upon the ordinary shares. ‘Che steamer in question is stated to be 
the only one on the Ganges of sufficiently light draught to reach 
Altihabad during the dry season, and from its success others are 
now to be built by the company on similar principles. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
April 7th, 1863. 
E. W. Bryney, F.R.S., F.G.S., President, in the Chair. 

Proressor Roscox communicated the following extract from a 
letter he had just received from Professor Bunsen, respecting the 
atomic weight of cmsium. Professor Bunsen formerly found the 
atomic weight of this metal to be 123; since then, Messrs. Johnson 
and Allen, Yale College, United States, found, by operating on large 
quantities, the number to be 133. He writes, “The atomic weight 
Cs.=133 is quite right. The difference is caused by an error of 
about one per cent. on the chlorine contained in the chloride of 
cesium, owing to an amount of impurity which cannot be separated 
according to the method I first used for purification. have 
employed all the three grammes of Cl Cs, with which I was obliged 
to make the whole of the investigation of the casium compounds for 
another determination of the atomic weight of the metal, and I find 
the same number (133) as the Americans found, but by quite a 
different method. ‘The alteration from 123 to 133 makes a differ- 
ence in the analysis of most of the salts, of from a quarter to one per 
cent. in the percentage composition.” 

Mr. G. C. Lowe exhibited part of a mercurial seconds pendulum, 
which, from its mode of construction, bears a strong resemblance to 
a horse-shoe magnet, and possesses considerable magnetic power.- 
It is what is called the stirrup, and has attached to its lower ex- 
tremities a circular brass disc, upon which the jar of mercury 
is placed. The stirrup is attached to the lower end of the 
pendulum rod, and has two steel rods, about lin. in length, 
connected at their upper ends by a short steel bar, so that, when 
maguetised, the lower ends form one a north and the other a 
south pole. It had been suggested by Mr. Baxendell that some 
irregularities which are observed in the rates of clocks may be 
explained by referring them to variations in the intensity of the 
earth’s magnetism influencing a pendulum which has thus become 
magnetised. Ile had noticed in two clocks which have mercurial 
pendulums sudden changes of rate, amounting to nearly or in some 
instances quite one second per day. ‘lhere were no considerable 
changes of temperature or of the atmospherte pressure at the time, 
and the compensation is so nearly perfect that so great a deviation 
from the rate could not be due to change of temperature. A ver 
brilliant display of aurora borealis was observed by Mr. Baxendell 
on the evening when the last remarkable change of rate took place, 
which favours the view now suggested, viz., tbat the lower part of 
the pendulum having become magnetised, an increase of diminu- 
tion of the intensity of the earth’s magnetism may have the 
effect of accelerating or retarding the motion of the pendulum. 
Mr. Lowe suggested that if the rods forming the stirrup were 
connected with brass at the top instead of steel, they would 
have much less force as magnets. In a pendulum also under 
Mr. Baxendell’s observation, the disturbance of rate was 
much smaller in amount, scarcely exceeding one-third of the 
change that was found in the two clocks already mentioned, 
This pendulum consists of a long steel rod and two shorter 
ones, aud has a very correct compensation effected by a zine 
tube. This pendulum has another advantage, viz., that the steel 
rods and the zinc tube are so nearly the same in size that sudden 
changes of temperature affect all the parts nearly simultaneously, 
whereas in the mercurial pendulum the steel rod is much more 
quickly affected than the large mass of mercury; the compensation 
therefore does not take place soon enough to prevent a small error 
in the clock’s rate. 

A paper was read, entitled “ Note as to two Events in the History 
of Steam Navigation,” by W. J. Macquorn Rankine, 0.E.,LL.D., 
F.R.S., Hon. Member of the Society. 

(1.) An interesting paper was lately read to this Society by Mr. 
Dyer, containing a history of aseries of important events in the pro- 
gress of steam navigation. 

(2.) It is to be regretted, however, that the author has noted 
either very slightly or not at all what appears to have been an event 
of paramount importance in the first adaptation of the double-acting 
cranked steam engine to drive a paddle wheel. Before that adapta- 
tion was made the success of all attempts at steam navigation, such 
as those of Jouffray, Rumsey, Fitch, Miller, and ‘l'aylor, &e., had 
been only temporary, because of the rudeness of the machinery for 
communicating motion from the piston to the shaft, 

(3.) That first adaptation was unquestionably accomplished by 
Wilham Symington in 1801, as is proved by authentic documents 
which have been published by Mr. Woodcroft in his “ Origin and 
Progress of Steam Navigation.” Symington, instructed by the 
failure of the ratchet work engine which he had had made for 
Miller’s boat, fitted up the “Charlotte Dundas” in 1801, with a 
double-acting horizontal cranked engine, and this made her what 
Mr. Woodcroft has justly called “the first practical steamboat.” 
Her speed, when running alone, and not towing other boats, was six 
miles an hour. 

(4.) The use of this vessel was abandoned, not from any fault in 
her construction or working, but because the directors of the Forth 
and Clyde Canal feared that she would damage its banks. Yet the 
man in all Britain who possessed, at that time, the greatest practical 
experience of the working of canals—the Duke of Bridgewater— 
wes not deterred by any such apprehension from ordering, in 1802, 
eight similar vessels, from Symington, to be used on his canal. 

(5.) The death of the Duke gf Bridgewater, early in the following 
year, prevented the execution of that order. But Symington had 
evidently done all that lay in his power, and all that was necessary 
to convert the steamboat from an awkward piece of experimental 
apparatus toa practically useful machine; and the honour paid to 
his memory ought not to be lessened because the career of his inven- 
tion was cut short by a misfortune. 

(6.) There is nothing in this to detract from the honour which is 
justly paid to Fulton, as having been the first to practise steam 
navigation on a great scale, as a commercially profitable art. 

(7.) Anotherevent passed over in the paper to which I havereferred 
is the first introduction of commercial steam navigation into Europes 
which was effected on the river Clyde, in 1812, by Heury Bell, as is 
proved by documents cited in Mr. Woodcroft’s work. 

Dr. R. Angus Smith said that he had been using an amalgam of 
sodium for the production of hydrogen. When doing this it was 
found that the amalgam had become one mass of crystals. 
These crystals are fine needles or prisms of considerable length ; 
some may be traced in the tangled mass for about half an inch; 
they present hollow ends, although it was not possible to trace this 
hollowness through the whole length of the crystals. They aro 
hexagons, and contain 9°47 per cent. of sodium ; an excess of mercury 
remains; 10°3 per cent. would be equal to 2 at. of mercury and 
1 of sodium, Hie had not seen any notice of an amalgam of similar 
composition, It can be examined only through glass, as it rapidly 
absorbs oxygen from the moisture of the air, and cannot be retained 
in the air many seconds without change being perceived. If this 
change be examined under a microscope, bubbles of hydrogen are 
seen to rise from every corner, ponte. minute ay so that 
many millions would be required to cover a square inch, but afford- 
ing one of the most convincing and direct proofs of the existence of 
moisture. This property may in many cases be found to be of 
value. The inclination to combine with oxygen when dry seems 
comparatively slight. 

Dr. Smith mentioned also a method of separating lime from 
phosphoric acid, which, as far as he was aware, was new. Many 
very elaborate methods had been given. After adding tartaric acid 
to a solution of phosphate of lime in muriatic acid, the lime may be 
precipitated by oxalate of ammonia and ammonia as in other solu- 
tions. Carbonate of lime has been obtained in this way free from 
every trace of phosphate, and the solution had been freed entirely 
from lime. ‘artaric acid prevents the precipitation of phosphate of 
lime in weak solutions by ammonia, but has no influence over the 
oxalate of lime. The true action of tartaric and similar acids in 
preventing precipitation deserves a more careful inquiry than has 
yet been made. 
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THE NAVAL ENGINEERS. 


A statement of the disabilities under which the Royal Naval 
Engineers consider they labour, and of what they deem n 
to place them on a more satisfactory footing than they at present 
occupy in her Majesty’s service, has found its way into type, 
although we are unaware of the amount of publicity it has yet 
received. It states:— 

1st. That the pay of naval engineers is insufficient, and that an 
increase of pay in their case would be a measure not only of justice 
but of wise economy. Of justice, because receiving none of 
the honorary rewards of the service, they are serving only 
for their pay: also because the other officers of the civil 
branch of the service are already better paid for services not 
more arduous or responsible; especially is this the case with 
the medical officers, with whom the engineers think they ought 
at least to be placed upon an equal footing, and also because with 
their present rates of pay they are unable to maintain the position their 
rank in the service demands. And of a wise ecouomy, because by 
increasing the pay the Admiralty would then be able to secure the 
best of the engineering talent of the country for the royal navy, 
thereby saving in the wear and tear of machinery, and in the use of 
stores. 

2nd. That naval engineers be permitted to retire at the age of 50 
with an addition to the rate of half-pay to which they may be 
entitled. We believe the injury done to the constitution of an 
engineer, from the nature of his duties, to be more than that of any 
other class of officers, and, as a rule he is as physically incapacitated 
at 50as most other officers at 60. 

8rd. That the accommodation provided for assistant engineers is 
—as a rule—positively bad ; that it would be conducive to the good 
of the service if assistant engineers were made gun-room officers 
and that the senior assistant in all ships should have a cabin. The 
accommodation generally isso bad that we believe it to be one 
great cause of disease, and were the assistant engineers made gun- 
room officers, we believe it would tend not only to improve those 
already in the service, but be the means of inducing a superior 
class of candidates to offer themselves for entry, as well as saving 
space in the ship. ‘The peculiar duties devolving upon the senior 
assistant make the waut of a cabin more felt by him than by any of 
the others. 

4th. That the classification of assistant engineers be abolished, 
their pay to increase with length*of service, after passing their 
examination for commission; that they be allowed a scale of half- 
pay, and that all time served count for full and half-pay, their 
names also to appear in the navy list on becoming commissioned 
officers. Under the present system the assistant engineer, after 
serving the stipulated. period, and passing his examination for a 
higher class, is kept waiting for his promotion, which we think 
ought not to be the case. His position as an officer gives him a 
claim to a proper scale of half-pay, and both justice and expediency 
require his name to be placed in the navy list on his becoming a 
commissioned officer, since the names of officers of the same rank 
are there. 

5th. That the widows of assistant-engineers be granted ordinary 
pensions. ‘lhe peculiar nature of the duties of an assistant-engineer 
seem to us to give his widow as strong a claim to an ordinary pen- 
sion as the widow of any other officer. 

6th. That appointments in the Steam Department at the Admiralty 
and the dockyards be filled by inspectors of machinery and chief 
engineers, when vacancies occur. We are of opinion the steam 
departments of the navy would be more efficiently and economically 
administered by those who had both served and studied as engineers 
on shore and served as engineers afloat, as they must be better 
acquainted with the requirements of a steam fleet than engi- 
neers who only acquire a knowledge of their profession by study 
on shore. 

7th. That inspectors of machinery be granted a distinct rate of 
haif-pay, according to their rank, irrespective of their time served as 
chief engineer. Inspectors of machinery are the only class of 
officers who do not receive an increase of half-pay on promotion. 

In conclusion, we desire to urge, that as the naval engineers, like 
medical officers, cost the country nothing for their education or 
professional acquirements, they should be assimilated as far as pos- 
sible to that branch of her Majesty's service. 





Stream Curtivation.—A prospectus has been issued of the General 
Steam Cultivation Company~—an undertaking which promises to 
supply a recognised want among agriculturists. The proposed 
capital, of which one-half is to be first raised, is £250,000, in shares 
of £10, and the object is to bring steam cultivation into general use 
by allowing farmers the use of machinery and implements upon 
rent, or giving them the power to purchase by paying in instalments 
extending over a limited number of years. 

Ramway Extension in France.—(From our Correspondent.)— 
The network of the Ardennes system, which is about to be amal- 
gamated with the Kastern undertaking, has just been completed at a 
cost of upwards of £6,000,000. The Government is pushing on 
the work of railway construction in France with vigour. Thus 
430 miles of new lines have just been conceded to the Eastern 
Company, 127} more miles to the Western, 201 more miles to the 
Orleans, and 560 more miles to the Paris, Lyons, and Mediterranean. 
‘The immense extent of the great railway networks which the 
French Government is thus forming may be inferred from the fact 
that, when fully completed, as at present authorised, the Paris, Lyons, 
and Mediterranean will comprise nearly 3,000 miles. Of course the 
execution of all this additional mileage must communicate a great 
stimulus to metallurgical and mechanical industry. The policy of 
massing all the railway lines of France in the hands of six great 
companies is still to be steadily adhered to. 

Tue Peninsucan AND OntenTAL STEAMER CARNATIC.—T his handsome 
vessel was built on the Thames, by Messrs. Samuda, and engined by 
Messrs. Humphrys and Tennant, of Deptford. Her keel was laid on 
the 30th of January, 1862, and she was luunched on the 6th of De- 
cember last. The following are her dimensions:— Length over all, 
315ft.; length between perpendiculars, 285ft.; extreme breadth, 
38ft.; depth of hold, 28ft.; tonnage, builders’ measurement, 2,014; 
displacement, 2,800 tons; midship section immersed, 548ft. She is 
fitted with a pair of combined cylinder engines, inverted, with 
surface condensers, two of the four cylinders being 43in. diameter 
and the other two 96in., with 3ft. stroke, and Lamb's sheet flue 
boilers. She is propelled by a two-bladed screw, with the leading 
corners cut off, diameter 16ft., and 23ft. pitch; and steered by 
Humphry’s patent hydraulic steering gear. The weight of coals, 
water, stores, and ballast on board during Saturday’s trial was 793 
tons ; and the vessel's draught of water was 18ft. din, forward, and 
18ft. 4}in. aft. The Carnatic made four runs at the measured mile in 
Stokes Bay with the following results:—Firstrun, 5 min. 9 sec., 
equal to 11650 knots per hour, 71} revolutions ; second run, 
3 min. 54 sec., equal to 15°384 knots, 71 revolutions; third run, 
4 min. 47 sec., equal to 12°543 knots, 72 revolutions; fourth run, 
3 min, 50 sec., equal to 15°652 knots, 72} revolutions ; pressure of 
steam, 261b.; vacuum, 28; force of wind, 4, E.N.E. to S.S.E. 
The true mean of the four runs was 13°885 knots per hour. The 
first and third were against wind and tide, and the second and fourth 
with, The engines, which are of 400-horse power nominal, 
indicated 2,442 during the trial, being over six times; while four 
times the nominal horse power is generally considered good for a 
new vessel. She has 168it. of firebar, so that the result showed no 
less than 14-horse power per foot of firebar; while her Majesty’s 
ship Warrior, on her trial trip, realised 6}-horse power per foot of 
bar, the difference being a good measure of the economy of fuel. 
In every respect the result of the Carnatic’s trial on Saturday was 
considered by all on board, including the Government surveyors 
and other scientific visitors, as one of the most favourable in regard 
to the power exerted by engines ever obtained. There were no 
heated bearings throughout the day, and the engines and machinery 
worked with the greatest smoothness and ease. 
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Tuis alleged invention, by Mr. Charles Wye Williams, of Liver- 
pool, is designed to increase the evaporative or vaporising effect 
of steam boilers, and consists in substituting for the ordinary long 
tubes or flues employed in locomotive, marine, and other steam 
boilers, sets or series of short tubes or flues of acircular, rectangular, 
or other form, at short distances apart, the ends of each set or series 


being fitted into tube plates or face ears like those into which the’ 


long tubes aforesaid are united. The object of this arrangement is 
to increase the number of tube plates or face plates against which 
the flame and hot gases generated in the furnace strike, as Mr. 
Williams has fot by experiment that tube plate or face plate 
surface exposed to the direct action of the flame and hot gases is 
much more efficient than the interior surface of the tubes them- 
-elves in transmitting heat to the water within the boiler. 

hig. 1 isa vertical section, and Fig. 2 a plan or view from above 
of these short tubes,each of which is about two to four inches in 
diameter, like ordinary tubes, but only eight to ten or twelve inches 
in length or thereabout, according to the space allowed for their 
insertion. Each series of tubes is inserted into and between two 
vertical face plates. ‘Thus the heated current from the furnace 
passing through one set of the short tubes strikes with a direct action 
against the next face plate in which the second series of short tubes 
is inserted, and so on in succession through the remaining series, 
whatever may be their number. 

In place of circular or cylindrical tubes, Mr. Williams sometimes 
introduces a series of rectangular short flues. Fig. 3 is a vertical 
section; Fig. 4 a side view; and Fig. 5 a plan or view from above 
of these flues, each of which may be about two to four inches in 
width, eight to ten or twelve or more inches in length, and two to 
four feet deep, according to the size and height of the boiler. Each 
series of these flues is inserted between two face plates, as above de- 
scribed with reference to the tubes. The spaces between the several 
series of flues or tubes, and which spaces in succession are open to 
receive the current of heated products from the furnace, are made 
about four to six inches in length; the current from one set of such 
tubes or flues crossing this space and striking with direct action 
against the face plate in which the succeeding series is inserted, and 
80 on, according to the number of series of such flues or tubes. In 
the case of short boilers, where it is necessary to take up the heat in 
the shortest time and space, and with the view of enlarging the heat- 
receiving area of each succeeding face plate, the several tubes or 
flues are made of a cone or tapered shape, instead of cylindrical or 
parallel, thus enlarging the orifice of the outgoing current from each 
tube or flue, and the heat-receiving area of the face plate against 
which the heated current is to strike. 





COWAN’S PUMPS. 

Tus invention, by Thomas W. Cowan, of Greenwich, relates to an 
improved method of constructing force and other pumps by means 
of the introduction of four pistons or valves with a double barrelled 
pump. ‘The apparatus consists of two barrels parallel to each other, 
each having a double action within itself. On the piston or valve 
rod in ore barrel the valve acts so as to draw the water or other 
liquid in, the leather or other material forming the valve in the 
piston being placed on the upper side of it; the other and lower 
piston in the same barrel having the valve or flap on its under 
side. This arrangement is reversed in the other barrel, the upper 
piston having the valve on its under side, and the lower one having 
the valve on its upper face. By this arrangement two pistons will 
be sucking or drawing in the water or other liquid, and the other 
two forcing it out. On one of the valve rods is placed an air vessel, 
which moves with the valve rod and within the barrel. This form 
of pump is applicable to any sort of work, such as fire-engine, 
garden, feed, or other pumps. 

Fig. 1 is a sectional view of the pump arranged as a garden 
syringe; Fig. 2 is a similar view, showing the same applied and 
acting as a fire-engine pump. ss 

A, A, are the barrels containing the pistons or buckets 5', 5°, 53, b*, 
with the valves c', c%, c3, ct; these pistons or buckets are fast en 
the piston rods d, d, which pass out through the stuffing boxes ¢, e, 








| and terminate in a handle f- The suction pipe g is placed at the 


side of one barrel, the eduction pipe h being placed opposite it in 
the other barrel; the air vessel ¢ is supported on the valve rod d. 
It will be seen that it moves up and down in the barrel without 
interfering in the least with the free action of the valves. The 
pump is mounted on a hinge #fixed on a light plank, or, if desired, 
can be formed with two flat pieces of iron, brass, or other suitable 
— 1, 1, which when not in use or in transport can be folded up 
as shown. 





In Fig. 2 the invention is shown as applied to a fire-engine pump, 
the arrangement and details being very similar, but are enl 
and strengthened to suit the purpose for which it is intended. The 
action is as follows:—The handle being drawn up the valves 5'. 0°, 
exhaust the air air from the interior of the barrels A, A; the water 
passing through the suction pipe g fills the upper part of the barrel, 
and by means of the valve c* in the piston 4* is drawn into the other 
barrel by means of the piston 5. On pressing the handle down the 
water will be forced out at the eduction port 4 by means of the 
pistons 6? and b*, which at the same time draw in the water, the 
valves c? and c* closing by the water pressing them against the faces 
of the pistons. It will be seen that by this arrangement two valves 
are forcing the water out, and the other two drawing it in, and thus 
a constant stream of water will be obtained, while the quantity 
delivered from a given sized bore will be increased, and at the same 
time the strain on the pump rods will be equalised. 





Anmstrona Prosectites.—6,000 lead-coated shot and shell, just 
sent out to India, were all packed separately in canvas bags, in 
order to preserve the lead coating from damage during the course of 
transport. 
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Tuts invention, by James Lewis, of Birmingham, relates to an 
arrangement of engine whereby the pressure of water from ordinary 
waterworks or any other “head” of water is made available to 
produce reciprocating motion in a piston, which motion is con- 
verted into continuous rotary motion by means of a connecting rod 
and crank, as in the ordinary steam engine. 

The principal difficulty to be overcome in utilising a constant 
pressure of water to drive engines of this class is, that water being 
non-elastic and incompressible, although the pressure of water 
would drive the piston from one end of the cylinder to the other, 
the crank would not pass the “ dead point,” and hence continuous 
rotary motion could not be obtained. In order to obviate this 
difficulty the engine is to be made as follows :—An ordinary cylin- 
der is employed, with induction and eduction ports and slide, or 
other valve, as used for a steam engine. Inside this cylinder is 
placed a piston connected by a piston rod and connecting rod to a 
crank shaft as usual. Above and in conneéetion with each end of the 
cylinder is placed an air vessel, the application of these air vessels 
to the cylinder forming the principal featute of novelty in the in- 
vention. 

When the water (under pressure) is admitted by the slide valve to 
one end of the cylinder it drives the piston to the other end, at the 
same time compressing the air in the air chamber. As soon as the 
valve closes the pressure on the water is removed, and the expansion 
of the air previously compressed in the chamber drives the crank 
over the “dead point,” simultaneously opening the valve for the 
return stroke. hen the valve admits the water at the other end 
compressing the air in the other air vessel, and so on alternately ; 
and thus a continuous and even rotary motion of the crank is 
produced. 

Fig. 1 is a plan of the improved engine to be worked by water, 
and Fig. 2 is a partial side view, the cylinder, valve box, and air 
vessels being shown in section. 

A, A, is the framing of the engine; B, B, the cylinder; C, C, the 
valve casing; D, D, the slide valve; E, E, the air vessels; F, F, the 
piston ; G, G, the piston rod having a crosshead H, H, at the end 
sliding on a parallel bar I, I. The crosshead H, H, is connected 
to the crank K, K, on the crank shaft L, L, by means of the con- 
necting rod M, M. On the crank sbaft L, L, is keyed a cam 
N, N, working in a clip O, O, of the rod P, P, which slides 
in bearings Q, Q. The end of the rod P, P, is connected to a 
lever R, R, keyed on the way bar shaft S, S, on which are also keyed 
two other levers T, T, connected to a crosshead U, U, by the links 
V, V, and to the crosshead is attached the valve rod W, W, one end 
of which slides in the guides X, X, and the other is connected to 
the slide valve D, D. Y, Y, are stuffing boxes to keep the piston 
rod and valve rod water-tight, and Z, Z, is a spring to keep the slide 
valve in its place. 

The action of this hydraulic engine is as follows :—Water (under 
pressure) being admitted by a stop-cock to the valve casing C, C, 
through the inlet passage a, a, passes into the cylinder B, B, by the 
top passage b, b, nearest to the crank shaft, and forces the piston F, F, 
to the bottom of the cylinder, carrying with it the piston rod G, G, 
and connecting rod M, M, and thus imparting motion to 
the crank shaft L, L, by means of the crank K, K. The 
cam N, N, keyed upon the crank shaft, acting against the right- 
hand side of the clip O, O, forces the slide valve D, D, in the 
direction of the arrow, putting the top passage 6, b, in connection 
with the exit passage c, c, and leaving the bottom passage d, d, open 
to the valve casing for the admission of water to the other end of 
the cylinder to drive the piston back again, and so on alternately ; 
but owing to the non-elasticity and incompressibility of the water, 
the crank would not be able to pass over the dead point, andthe piston, 
being driven to one end of the cylinder, would stay there, and 
no rotary motion would be obtained. In order to remedy this 
defect, there is attached to the cylinder B, B, at each end, an air 
vessel E, E, - to the cylinder, so that as the piston is 
being forced down it compresses the air in the air vessel 
until the piston comes almost to the bottom of the cylin- 
der. The slide valve is then shut, and cuts off the water that 
was entering the cylinder through the top passage; the air that had 

en compressed in the air vessel E then expands, carrying the 
piston on until the crank has passed its dead point, at which moment 
the water is admitted by the bottom passage, and the motion of 
the piston is reversed. In the upper part of the air vessels are 
inverted valves ¢, ¢, to admit air into the air vessels from time 
= an as may be required, tocompensate for any loss that may take 

e. 


NOTES FROM NEW SOUTH WALES. 


We have several interesting items of information at hand from 
this flourishing colony. The half-yearly meeting of the Australasian 
Steam Navigation Company was held in the last week of January, 
and the report presented showed that, after adding £5,610 to the 





insurance account, and carrying £5,847 7s. 6d. to the depreciation 
secount, and writing off a loss of nearly £4,000 on the sale of the 





Waratah in China, the undivided balance for the half-year 
amounted to £25,157 11s, 2d., out of which a dividend was recom- 
mended at the rate of five per cent. for the half-year with a bonus 
of tive shillings per share, equal to two 12} per cent. per annum, 
leaving to be carried forward for the next half-year's undivided 
profits £8,907 11s. 2d. Allusion was made to the loss of two of the 
company’s finest vessels—the Prince of Wales and the City of 
Sydney ; but it was stated that for several years past portions of the 
profits had been laid by to form an insurance fund, and that this 
fund not only covered the recent losses but left a small balance over. 
The report further stated that, at the last advices from England, the 
James Paterson was in a forward State, and was expected to arrive 
out in May, and the two new steamers, to be named severally the 
City of Brisbane and the City of Adelaide, were in course of 
construction. 

As regards public works in progress in the colony, it appears that 
tenders have been called for a bridge across the Edward, at Denili- 
quin The bridge is to be of iron, of the same construction as that 
recommended for Albury four years since, and for which drawings 
were made for the Murrambidgee, at Gundagai, in 1859. ‘The piers 
will consist of three cast iron screw piles, and the superstructure of 
two triangular girders of wrought iron, the framing being connected 
by 3-in. pins; so that the entire bridge can be made either in 
England, in Sydney, or in Melbourne, and conveyed to the site, and 
erected in a few days. ‘the timber roadway will be carried by 
boiler plate cross-girders; the bridge will be 21ft. wide, with three 
spans of 80ft. each. Where very long land carriage does not pro- 
hibit their use, these bridges are considered to be ultimately much 
cheaper than timber bridges. At present it is intended to have 
bridges of a similar character at Moama and Gundagai. 

With regard to harbour works, preparations for the northern 
breakwater at Newcastle, and for the formation of a sluicing 
reservoir, were advancing rather slowly, those operations being 
dependent upon the supply of ballast obtained from the ships arriving 
at Newcastle for coal. ‘he foundations are being prepared for the 
new steam crane, from Fairbairn’s of Manchester, which will be fixed 
upon the Government wharf; a coffer-dam has been formed, and a 
shipload of building stone has been sent up from Sydney for the 
foundations. | The harbour works at Wollongong have lately 
been much interrupted by heavy weather, the sea having 
broken into and filled the new basin, and also washed down part of 
the breakwater. It was recently decided by the Engineer for 
Harbours to add another 100ft. to the new basin, but after a third of 
this length had been excavated the fuither lengthening was stopped 
in order to avoid the additional expense. About 42,000 yards 
of rock have been excavated for the new basin, which is now nearly 
ready for connecting with the old basin. The latter is being 
deepened by the blasting of the rock under water ; a little more than 
a third of this excavation is done. Considerable progress has been 
made with the harbour works at Kiama, upwards of 40,000 yards of 
rock having been taken out. The two piers are being brought 
together, and on their joining the wall will be dammed up 
and the water pumped out; after which the remainder of the basin 
will be excavated. The breakwater at the entrance of the Clarence 
river is steadily progressing. The breakwater itself now runs out 
for a length of 270ft., besides the approach, which is nearly 400ft. 
long. The length contracted for is 1,000ft. The dyke on the south 
side of the entrance of the Moruya river is nearly completed so far 
as contracted for. A dispute has arisen between the engineer and 
the contractor, and in the meantime the formation of the dyke on 
the northern bank is not being proceeded with. Designs are nearly 
completed, under the Engineer for Harbours, for a new steam dredge, 
to be used exclusively at Newcastle, 

The railways of the colony are making steady progress. Messrs. 
| Duxbury and Kerr have obtained the contract for the second 
section of the extension of the Great Western Railway beyond the 
Nepean. The section is 113 wiles in length, and will connect a 

int near the Welcome Inn to within a short distance of the Blue 

ountain Inn. ‘Tenders have been ‘received for the extension, 
beyond Singleton, of the Great Northern Railway, as far as Liddell, 
a length of about 15} miles, divided into two almost equal contracts. 
The new line commences on the north side of the River Hunter, at 
Singleton, where a railway bridge is in the course of construction. 
The line crosses the road at about a mile from the bridge, after 
which it makes a wide bend to the eastward, keeping along the 
slopes of the Dividing Range, and thereby avoiding some of the hills 
over which the road is taken ; the greatest distance of the line from 
the road being about two miles, Further on the line curves round 
to the westward, and re-crosses the road nearly 1} miles before 
the end of the contract. The Liddell station will be close to the 
crossing of the railway and the road. The works on this 
line will be rather lighter than those on the Western and 
Southern extensions. There will be no large bridges or very steep 
cuttings. The severest gradient is 1 in 33; this occurs but 
seldom, and generally the inclines are easy. The total amount of 
excavation on the line will be about 230,000 yards. The contrats are 





to be finished in 18 months. The tenders next invited will be for 





the continuation of the Great Southern Railway beyond Mittagong 
towards Goulburn. The working sections are completed for a 
length of 14 miles, but it is not yet decided whether the work is to 
be given in one or in two contracts. Two miles beyond Mittagong 
the line will have to cross the Gibraltar Mountain, through which 
there is to bea tunnel 500 yards in length, the depth from the 
ridge of the mountain being about 180ft. The country beyond is 
extremely level, and for nearly the whole of the remaining distance 
easy gradients are adopted. Surveys for the continuations of the 
Western and Southern extensions, as far as Mount Victoria and Mus- 
wellbrook, are in a forward state. The remaining portion of Sir M. 
Peto and Co.’s northern extension—between Branxton and Singleton 
—has been completed and opened for traffic. Withina few weeks after 
the opening of the Jine to Singleton, the extension to Picton will be 
completed. ‘Phe viaduct at Menangle now shows the result of the 
labour expended upon it, two thirds of the ironwork being placed, 
and a considerable portion of it-fixed. The four massive stone 
piers are oval in shape, and are 80ft. by 20ft. at the base, tapering 
to 52ft. by 12ft. at the top, the floor of the bridge being about 62it. 
above thebed of the river. Between the piers, which have a span 
of 150ft., five bays of staging have been erected in each of the open- 
ings; these support a temporary bridge for laying and fixing the 
plates. ‘The principal portion of the superstructure consists of two 
parallel tubular girders; these are formed of }-in. plates of iron 
securely rivetted together, and connected crosswise with numerous 
angle and T-shape pieces, giving the girders the strength and 
inflexibility of solid bars of iron. A section of eithergirder presents 
one large upright compartment about 9ft. by 3ft., with two smaller 
compartments below, called bottom boxes, each 2ft. square, and 
with two boxes above of similar size. The keelson or cross girders 
are about 25ft. in length, and are placed at intervals of 3ft., their 
ends being rivetted to the bottom boxes of the main girders. Over 
the keelson girders there is close planking, as one side of the viaduct 
is to be available for road traffic. Temporary rails are laid across 
the keelson girders as far as fixed, and a steam traveller is employed 
in lifting the plates from the ground to the trucks. On the first, 
second, and fourth piers the bottoms of the main girders rest on a 
succession of rollers; by this means play is allowed for the expan- 
sion and contraction of the girders at either end, the ironwork being 
fixed on the third pier. The work is now far advanced. No 
part of the superstructure was, however, quite finished, it having 
been the object of the contractors to get all the lower plates 
in their places as soon as possible, in case floods—looked for in 
March—should carry away the staging. There are to be 
stone pilasters above the piers outside the girders, to give 
a finish to the structure; these are not yet in hand. 
Sufficient, however, is done to show the construction of the 
viaduct, and to indicate what its ultimate appearance will be. The 
magnitude of the structure, and also the fact that this is the first 
tubular girder bridge yet erected in the colony, have attracted a large 
number of visitors to Menangle to inspect the work. The viaduct 
on the northern bank has for some time been finished, and it is used 
for the conveyance of the ironwork; that on the southern bank is in 
a forward state, most of the piles being driven. A comparatively 
small amount of work remains to be done between Menangle and 
Picton. The débris from the quarry which supplied the stone for 
the piers was used for ballasting the Picton line, a temporary rail- 
way being thrown across the river, and a stationary engine 
being employed on the southern bank to haul up the trucks with 
the stone. ‘The ballast has been conveyed along the line by 
a light locomotive engine of improved construction, imported by the 
contractors expressly for their extensions. The successful working 
of this engine, which has occasionally drawn a weight of 40 tons up 
an incline 1 in20, has suggested the desirability of ordering one of 
similar construction for the branch line to Windsor and Richmond, 
instead of the horse traction originally proposed. ‘Tratli¢ was ex- 
pected to be commenced to Picton next monih (May). The works 
on the first and third contracts for the extension of the Southern 
railway from Picton to Mittagong—those carried out by Mr. Crow- 
shaw and by Messrs. Randle and Co., respectively—are reported to be 
proceeding very satisfactorily, and to give promise of the lines being fin- 
ished within the specified dates. he line to connect the Great North- 
ern Railway at East Maitland with Morpeth is nearly finished; but no 
commencement has yet been made with the permanent way, the rails 
for the line not having arrived. Some difliculty has arisen as to 
the site of the terminus; and it does not now appear to be intended 
to connect the railway with sidings to the steam companies’ wharves 
as was in the first instance proposed. Towards the construction of 
the viaduct across the Nepean, at Penrith, coffer-dams for the stone 
piers are being prepared. Tenders for the iron girders were adver- 
tised for, but the prices asked were considerably higher than the 
cost of importing them. Negociations are in progress with a view 
to getting the ironwork manufactured in the colony. The branch 
railway from Blacktown to Windsor and Richmond, the first turf of 
which was turned in January, is being proceeded with, and will be 
ready for traflic at the beginning of next year. The promoters of 
a railway between Sydney and Botany Bay, having got their bill 
passed through Parliament last session, were hoping by this time to 
have seen their line commenced. Several months since a deputa- 
tion from a public meeting of the company had an interview with 
the Minister for Works, with reference to their obtaining permission 
to run the trains to Botany on part of the Government railway, and 
they were then given to understand that they would be able to 
obtain from the Government old rails for temporary use in forming 
the line. Accordingly, the directors having received eligible 
tenders for the works, applied to the railway department for the 
promised rails, but were ieloomed that the Government had none to 
spare them. ‘This unexpected refusal has completely upset the 
movements of the directors, and as there is some difficulty in 
procuring in the colony rails of the kind required, considerable 
delay is likely to occur in the construction of the line. 

Tenders have been received for most of the telegraphic works 
which werd sanctioned by Parliament last session. These consist 
of extensions from Wellington to Dubbo and from Braidwood to 
Queanbeyan, and of additional wires from Syduey to West Maitland, 
from East Maitland to Morpeth, from Campbelltown to Picton, from 
Parramatta to Picton, and from Deniliquin to Hay. The works 
will be shortly commenced. The only telegraph extension in pro- 
gress in February was the line from Orange to Wagga Wagga. 

Steps have been taken for re-commencing the working of the 
Fitzroy iron mines. 





Fiovur Mitis.—Messrs. John Norman and Co., of the Broomhill 
Ironworks, Glasgow, are at present constructing the machinery for 
three large flour mills, viz, one of 20 pairs and one of 18 pairs of 
stones in Glasgow, and one of 14 pairs of stones at Harrington, 
Cumberland. 

Foreian anp Coxontan Jorrinas.—The Indian Government is 
establishing a special audit office to supervise the accounts of its 
various lines of railway.—The Pasha of Egypt is said to contem- 
plate the establishment of a line of steamers suited for Nile naviga- 
tion, and, in winter, “fitted up with every convenience for 
European travellers.” Tlese vessels may start from Cairo, go u 
the river on a voyage of which Siout is but in the middle ; they will 
go past Girgeh, past Thebes, Karnac, Luxor, Erment, Medineh 
Abou, Esneh, Edfou, to Assonan, and there, almost under the 
tropic, land their cargoes and passengers. A railway from this 
point to Berber, as proposed, will outdo, in strangeness, the live from 
Smyrra to Ephesus, opened last year, and offer return-tickets to 
above the Fifth Cataract, where the Nile must be fairly cold with 
mountain water, where it becomes Nile by the union of the Takatz 
with the Bahr el Abiad, where the trade of Birmingham, Manchester, 
London, and Paris may meet that of “ utmost Axume,” Gondar, Sen- 
naar, Moakha, and the lands under the very Equator itself.—An 
interesting blue-book, of 552 pages, has just appeared in reference 
to the prospects of cotton cultivation in India. Without going very 
fully into the subject, we may observe that the reports collected 
show that the supply of this precious staple has received an ener- 
getic impulse throughout British India, 
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INSTITUTION OF CIVIL ENGINEERS. 
March 17, 1863. 
Joun Hawksuaw, Esq., President, in the Chair. 

Tue discussion upon the Rev. Mr. Clutterbuck’s paper “ On the 
Perennial and Flood Waters of the Upper Thames” occupied the 
whole of the evening. 

It was remarked, referring to the geological rather than the 
engineering character of the paper, that there had been numerous 
failures in schemes for obtaining supplies of water, from a want of 
sufficient knowledge of the strata whence water could be procured. 
It was believed that both the mills and the navigation might be 
retained on the Upper Thames with benefit to the public; although 
at present those interests were antagonistic, and in their rivalry 
damage was sometimes inflicted on the owners and occupiers of 
land, and the sanitary condition of the valley was affected. The 
bearing of agricultural drainage on water supply was a subject of 
growing importance, from the increase in the population of towns, 
and the large quantities of water now required by those populations. 
The water-shed of the Upper Thames (presented a great extent 
and every variety of land drainage, the tendency of which, it was 
argued, was to promote winter evaporation and to diminish winter 
floods. 

It was contended that the floods in the neighbourhood of 

Oxford were caused by the lock cill at the entrance of the Sandford 
mill-pond having been placed too high in order, as it was supposed, 
to raise the high water level. Before this alteration was made, 
barges of 160 tons could navigate this portion of the river, whereas 
now it was impossible for craft exceeding 30 tons to pass the same 
o0int. 
. Che holding back of the water upon Oxford during flood time 
was believed to be due to the natural formation of the valley at 
Sandford, and not to other causes. From long observation of the 
peculiar features of the whole district of the Upper Thames, it was 
thought that, although agricultural drainage had had a material 
effect in causing the water to be brought down more quickly than 
formerly, yet larger operations bad also influenced it. Some 
thousands of acres of meadow land above Oxford, which used to act 
as natural reservoirs, had been intersected by deep channels, so that 
the water was no longer retained on the land, but was at once 
passed to the river; and any heavy fall of rain was conveyed more 
rapidly to the narrow gorge near Sandford, sometimes producing 
summer floods. Several examples were given, in proof of the 
suddenness of the flow of water from the Upper Thames; 
and the recent large cuttings at Aston Mead and at Stand- 
Jake-common across marshy districts would aid in producing 
a like effect. Besides it was at Oxford that the Cherwell 
joined the main stream, and the waters of that tributary were simi- 
larly swollen by the drainage of Otmoor Common. A remedy was 
much needed for these evils; and it was hoped that some such plan 
as that proposed by the late Mr. Treacher, for many years the 
surveyor of the Thames navigation, would be carried out. This 
was the construction of lashers 150ft. in length each, at high-water 
mark, like paved towing paths, both at Sandford and at Iffley, for 
the discharge of the flood waters, similar to a work which has been 
found to be most effectual at Abingdon. It was trusted that the 
efforts now being made would result in a well devised measure, 
which, without prejudicing the landowners’ interests, or injuriously 
affecting the navigation of the river, might improve the land 
throughout the whole of the valley, and benefit the sanitary condi- 
tion of Oxford and its vicinity. 

With regard to the earliest sources of the Thames in Gloucester- 
shire, the springs at Thames Head rose at a level of about 330ft. 
above the sea, and their volume was usually from 350 to 400 cubic 
feet per minute. From borings made in the locality, it was believed 
these springs issued from a bed of blue clay, part of the great oolite 
‘series, 27{t. in thickness. Below this point, there were the Eiven 
springs, the average yield of which might be taken at 150 cubic feet 
per minute. ‘The river Churn rose in the Cotswold Hills, at Seven 
Springs, near Cubberley, about six miles from Gloucester. When 
gauged, in the autumn of 1849, just below Colesbourne, the flow 
was found to amount to 420 cubic feet per minute; but a portion of 
this quantity was subsequently lost in passing the inferior oolite. 
The principal source of the river Colne was at Syreford, near 
Andover’s ford, Gaugings taken at Fairford bridge, in March, 
1854, showed its volume to be 4,700 cubic feet per minute. The 
drainage area of the Thames Head springs and of Swill brook 
was 7) square miles, that of the Churn and the Colne 64 
and 86 square miles respectively, and of the South Ampney 
springs 25 square miles, making a total area of 250 square miles 
A rainfall of 12in. over that area would give a volume of 
upwards of 13,000 cubic feet per minute. It had been stated in the 
paper that at Wolvercote the summer flow was 8,120 and the 
winter flow 17,224 cubic feet per minute, The mean of these 
quantities would be 12,672 cubic feet, and assuming the drainage 
area at Wolvercote to be only 600 square miles, that result would 
be produced by din. of rain, whereas the rainfall in that locality 
averaged Siin. a year, It was therefore thought that the yield 
of the river at Wolvercote had been understated, and that the 
sectional area there must be greater than had been mentioned. 

A survey of the river Churn, made under the direction of Mr. 
Simpson ce President, Inst. C.E.), in the dry period of the 
autumn of 1859, showed that the flow from the Seven Springs 
was 11 exbic feet per minute, and that this quantity increased, 
somewhat in proportion to the drainage area, until at 5} miles 
from the source it amounted to 320 cubic feet per minute. From 
this point the volume of the river decreased, uutil at 14} miles. 
from the springs the quantity was reduced to 10 cubic feet per 
minute, or less than the original flow of the Seven Springs. From 
thence to the junction of the river with the Thames at Cricklade, 
22 miles from the source, the flow gradually increased up to 110 
cubic feet per minute. Thus, in less than 8 miles, there was a 
measured loss of 300 cubic feet of water per minute; and allowing 
for the increase of the drainage ground, the flow at Cricklade should 
have been 450 cubic feet per minute, showing a loss to the mills on 
the lower part of the stream of 340 cubic feet per minute. It was 
believed that the vast quantity of water which continually disap- 
pet percolated through the fissures and fractures of the rocky 
ved, and through the porous strata in the bottom of the mill and 
fish-ponds, and, sinking below the impervious beds of fu-_ler’s earth, 
never rose again in the valley of the Churn, but was completely 
lost to that river, and possibly even to the river Thames. ; 

It was now well understood, that rain falling upon different 
geological formations produced different results. Thus, upon 
chalk it was immediately absorbed, while upon the primitive forma- 
tions it at once flowed off the ground into the neighbouring 
valleys. It was believed that the effect of draining clay lands 
directly into rivers or ditches was, by removing the rain more 
rapidly, to increase the floods. But wbere there were absorbent strata 
under 16{t. or 18ft. of clay, by sinking dumb wells and conveying the 
drainage to them, floods might be prevented. During the last 
twelve or fifteen years wells had been sunk into the chalk in mavy 
places for the purpose of obtaining water. The town of Hull now 
derived its supply from that source, and a large district of London 
was supplied, by the Kent Water Company, with from four to five 
million gallons a day obtained from wells sunk in the chalk, the 
level of the water in which had not been lowered by the pumping. 

It was considered that the facts and figures given in the paper 
were not sufficiently numerous or minute to enable many deductions 
to be drawn from them; for the area from which the water was 
collected was not mentioned, nor were there any particulars as to 
the quantity of water flowing off the ground in any particular 
time. During the floods of 1833, 1856, and 1857, the maximum 
quantity of water flowing off the ground in twenty-four hours 
by the river Medlock, at Manchester, was equal to a depth of 
4, 5, and Gin. respectively, over the whole drainage area of 
12,000 acres, principally of clay land. In February, 1852, the flood 
at the Bilberry reservoir, near Holmfirth, belonging to the Man- 

hester Waterworks Company, was at the rate of between 6 and 





Tin. in twenty-four hours, from a district of 15,400 acres, the mean 
flow being 2,4; in. during the same period. In 1856, the quantity 
of water flowing into the Woodhead reservoir from an area of 7 ,000 
acres was equal to 2lin. in seven hours and forty minutes, or Zin. 
in twenty-four hours. In 1849, during the progress of the 
works at \ Joodhead, the flood was at the rate of 12in. in twenty- 
four hours. At the Glasgow Waterworks, in October, 1854, 
the flood from Loch Lubnaig, Loch Voil, and Loch Doyne, 
was equal to 3in. in twenty-four hours from a drainage area of 
44,600 acres. At the same time the flood flowing out of Loch 
Venachar, from a similar area and with about the same rainfall, was 
not one-half that amount. This showed the regulating effect of 
large lakes, or sheets of water. The quantity stored and discharged 
from Loch Katrine in twenty four hours was equal to 4in., while in 
two days it was equal to Gin. over the whole drainage area, The 
discharge of various large rivers into the basin of the Shannon, 
from actual measurement in flood, varied from 0:76 to 1:54 cubic 
foot per minute. This contrasted strikingly with the quantities 
previously given from mountain districts in England and Scotland, 
where they amounted to 6, 7}, 9}, 15, 18, and in one case to 30 cubic 
feet per acre per minute. : 

It was thought that a large portion of the flood water which was 
supposed to fall into the Thames, did not find its way into the tidal 
part of the river below Teddington Lock. Moreover, as from 90 to 
100 million gallons of water per day were now being taken from 
the river above that point for the supply of London, and as by the 
main-outfall intercepting-sewers this quantity would be conveyed 
beyond the metropolis to Barking and Erith, it was important to 
ascertain what would be the effect of the larger proportion of salt- 
water mixing with the fresh water, and whether noxious exhalations 
would not arise from the mud banks in dry weather. 

It was contended that, during the last forty years, the many 
abuses practised upon the Upper Thames, for the monopoly and 
misuse of the waters, had caused its once prosperous navigation 
totally to cease. Whilst cuttings and drains could be made, no 
proper outfall could be obtained; for the system of economising 
water in former days was such that the whole valley was sub- 
merged, until the land became a perfect swamp. This system was 
considered, though erroneously, to be necessary, when the only 
means for the transport of heavy goods was by navigable streams, 
and more recently by canals, and when water was almost the 
only motive power for driving machinery. The plan formerly 
adopted, for securing the largest supply of water for navigation 
purposes, was to place a lock, or weir, immediately below a great 
outlet of land drainage, by which, when the lock or weirs were 
closed there was no supply for navigation, and thousands of acres 
of rich land were submerged. It was asserted that, at the present 
time, not one boat passed down the river annually from Lechlade 
to Oxford, and yet the water was still impounded, in order that 
the unnecessary semi-weekly “ flashes” might still be sent down. 
If the river were made a perfect canal, and the land drainage 
allowed to fall into the main stream immediately below a lock, 
mill, or weir, instead of above it, this state of things would be 
remedied. Any increase in the tail water, tending to diminish the 
motive power, would be compensated by the headwater being 
raised in a corresponding degree, by the admission of the land 
Crainage into the mill dam at a higher level. The observations in 
the paper went to show that the great evilin the level of the 
Upper Thames was occasioned by the narrow gorge at Sandford, 
where the coralline, or coral rag, overlapped the Oxford clay. 
One of the consequences above Oxford of this natural obstruction 
was, that the levels of the cills at Wolvercote mill, King’s weir, 
and Wythan mill streams had been raised, by which many acres 
of land had been flooded nearly a foot deep. The damming up of 
the Shire Lake Ditch at the top of Godstow, and of Swift’s Ditch 
at the bottom of Godstow Liberty, had also ruined Port Meadow, 
and swamped Oxford. All that was required for the improvement, 
either in an agricultural or a sanitary point of view, of navigable 
and water-logged valleys, was a combined system of drainage; and 
it was believed this could only be effected by the application of 
Parliamentary powers, enabling each valley to be constituted into 
an elective drainage district, or districts. 

Tn reply it was observed that, as the water-shed of the Upper 
Thames comprise every variety of soil, involving most complicated 
geological conditions, it was impossible to make any calculation of 
the drainage area of each tributary stream. In reference to the 
gaugings it was remarked that averages of rainfalls afforded no 
guide to the minimum flow of rivers, which could only be ascer- 
tained by actual observation. In 1855, the perennial flow in tae 
Thames was so much reduced, owing to the rainfall in the previous 
eighteen months only amounting to the yearly average, that all the 
flood-gates at the Pangbourn lock were opened at one time. With 
regard to the capacity of the river for the discharge of flood water, 
when the river at Clifton Hampden, between Abingdonand Walling- 
ford, ran flash high, the flood-gates at the lock weir being shut, the 
velocity was 134ft., and the discharge 51,000 cubic feet per minute. 
In January, 1863, when the flood attained its height, on the flood- 
gates below being drawn, the velocity was increased to 265ft., and 
the discharge to 182,000 cubic feet per minute. As to what had 
been said about the water supply to be obtained from the chalk, it 
should be remembered that the London wells alone had been 
alluded to in the paper; and it was believed that the decrease in the 
level of the water in many of the wells of the large breweries in 
London confirmed the views stated. At the same time it could be 
confidently affirmed that many towns depending for their supply 
upon wells sunk into the chalk might draw too heavily upon the 
quantity at command. 


—_— 


April 14th, 1863. 
Joux KR. M’Creay, Esq., Vice-President, in the Chair. 


Tue paper read was “ Description of the Line and Works of the 
Scinde Railway,” by Mr. John Brunton, M. Inst. C.E. 

The importance of the valley of the Indus as the route for com- 
mercial as well as for military communication with the Punjaub and 
the north-west provinces of India was pointed out by Sir Charles 
Napier, the conqueror of Scinde, so far back as the year 1842; and 
its many natural advantages subsequently attracted the notice of 
other eminent men. When, therefore, railways were introduced 
into India attention was soon drawn to the Indus valley route, 
having Kurrachee as its sea terminus; and a concession having been 
granted to Mr. W. P. Andrew, the Scinde Railway Company was 
formed in 1855. This company embraced under its management not 
only the Scinde Railway proper, or the line from Kurrachee to 
Kotree on the Indus, 108 miles, but also the Punjaub line from 
Moultan to Lahore and Umritsir, 240 miles, and likewise a flotilla of 
steamboats for navigating the river from Kotreeto Moultan, 570 miles. 
Within the last three months the Government had entrusted to the 
same company the construction of a line from Umritsir to Delhi, 
280 miles, where a junction would be effected with the northern 
terminus of the East Indian Railway. The total length of these 
four sections was 1,198 miles, but the accounts of each section were 
kept perfectly distinct. 

he construction of the first section of this line, from Kurrachee 
to Kotree, which had been graphically described as “‘ the neck of the 
funnel” of the entire system, Lomed the subject of this communica- 
tion. After alluding to the works in progress for increasing the 
depth of water over the bar at the mouth of the harbour of Kurra- 
chee, which was not only the natural port of Scinde, but also of the 
Punjaub and of Central Asia, and for extending the quay and wharf 
accommodation, reference was made to statistical returns, showing 
the rapid increase which had taken place in the import and export 
trade of the port during the last quarter of a century. Hitherto all 
commercial communication with the upper districts had been carried 
on by native boats on the Indus, or by caffilahs of camels—no roads 
worthy of the name existing. This led to great expense, inconve- 
nience, and irregularity. The works of the Scinde Railway were 


commenced on the 29th of April, 1858, their execution having been 
originally let to Messrs. James and Edwin Bray, contractors; but 








since June, 1859, the works had been executed de entally, 
without the intervention of a large contractor, by the company’s 
engineers and inspectors, who had thus favourable opportunities for 
becoming acquainted with the capabilities of the various classes of 
natives, as wellas for ascertaining the cost of each description of 
work. This mode of carrying on the works was forced upon the 
company by the peculiar exigencies of the case ; but theauthorthought 
that, for the construction of large worksin India, under Government 
guarantee, the employment of a substantial contractor was a prefer- 
able plan. To secure the economical execution of the works a fair 
tariff of wages was published, and daily payments were guaranteed. 
This had the effect of collecting a considerable number of labourers. 
The province of Scinde contained but a sparse population, and the 
Scindee was naturally indolent and devoid of ponder power, 
though not deficient in talent. The natives of the neighbouring 
state of Cutch were a much superior race, and from thence came a 
large proportion of the skilled workmen, such as carpenters, masons 

smiths, and other handicraftsmen. From the hill tribes of Beloo- 
chistan and Affghanistan a hardy race of labourers was obtained 

To maintain discipline among this body of men it was found 
advisable to organise a regular railway police force ; and to facilitate 
the administration of justice a special magistrate was appointed by 
the Government. Owing to these precautions very few outrages of 
a serious character had occurred. As the line of railway lay at a dis- 
tance from existing towns and villages it became necessary to make 
such arrangements for the feeding, shelter, and health of the differ- 
eut employés as policy, no less than humanity, suggested. The 
natives worked in gangs under a self-elected muccadum, or ganger 

who made all agreements for work, received the earnings for 
division, and was himself paid a small percentage by the men 

When work was executed by day labour, it was found that its eco- 
nomical execution depended entirely upon the energy and honesty of 
the muccadum, or native overseer. These qualities were so rare that 
piece work had to be resorted to, though it was with difficulty this 
was established as a rule. The average prices paid for earth and 
rock work per cubic yard were, alluvial earth excavated from side 
trenches and placed in embankment, 4°09 pence; firmly set gravel, 
or soft shaly material, 4-9 pence; rock requiring bars, but not blast- 
ing, Js. 9d., and hard rock requiring blasting, the powder, drills, 
&c., being found by the company, 2s. Gravel ballast cost 1s. and 
broken stone ballast 1s. 10d. per cubic yard. The average prices of 
the principal kinds of work, including the cost of the provisiona 

staff of superintendents, but exclusive of that of the permanent en- 
gineering staff, were as follows :— 


Earthwork in embankments .,. 0s. 114d. per cubic yard. 


” in cuttings, a large por- 

tion rock of different 

degrees of hardness 1s, 63d. ” 
% in diversion of roads 

and streams... ... 0s, 84d. ” 


Pitching slopes ... .. .. «. 2s. Od. per square yard. 
Masonry, concrete... .. «. 4s. 6d. per cubic yard. 


dry rubble ... ... .. 33, Od. ” 
* common rubble ... ... 12s. Od. ” 
» coursed rubble, with rub- 

ble backing ... ... 15s. Od. ” 
- coursed rubble ... ... 20s. Od. ” 
- block in course... ... 31s. 6d. 


” 

” ashlar ... ss. ee .» 1s. 7d. per cubic foot. 
Ballast ... see. eee oe oe 1s, 6d. per cubic yard. 
Leading and laying permanent 

WAY ... ace jipae eee cee nee 63. Od. per lineal yard. 
FOROS WHINE - sec sce ase cee, Se «0: pa 

The province of Scinde being situated in what was termed the 
rainless zone, the rainfall was very small, the average quantity 
measured at Kurrachee during the five years ending 31st August, 
186V, amounting only to 5°32 inches per annum. Except during the 
rainy season the river beds were dry, but in them water could gene- 
rally be obtained, by sinking to depths varying from five feet to 
thirty feet. All the water, however, procured from these wells was 
more or less saline. In the neighbourhood of Kurrachee the prin- 
cipal features of the country were low hills, varying from 150ft. to 
200ft. in height, consisting of a coarse-grained arenaceous rock, of a 
dirty yellow colour, abounding with fossils. Most of these hills 
were capped with conglomerate, more or less disintegrated on the 
surface. The hills lying north of the Indus to the foot of the Hala 
range, of which they were spurs, exhibited the effect of great 
disturbance, and the drainage of the country passed through the 
fissures thus formed. One of the most remarkable of these was at 
Dharwat, where, during the rains, the water of the Bahrun rose at 
times seventy fect, rushing through the pass with overwhelming 
force. ‘I'he Kheytriani hills were composed of pale arenaceous lime- 
stone, and those in the neighbourhood of the Rhodh river of calcined 
clays of various colours. 

The distance between Kurrachee and Kotree traversed by the 
Scinde Railway was 108 miles 10 chains. Of this, 32 miles 50 chains 
were level, and 75 miies 49 chains were on inclines more or less 
favourable—1 in 200 being the ruling gradient. The total length 
of straight line was 74 miles 2z chains; the length of the line on 
curves was therefore 33 miles 68 chains, the sharpest curve having 
a radius of 43 chains for 76 chains. The earthworks were generally 
executed to accommodate a single line of railway, butall the bridges, 
culverts, and stone viaducts were constructed to carry two lines. In 
the case of wrought-iron viaducts the stone piers were adapted to 
support girders for a double line, while those required for a single 
way only were erected. Between the workshops at Ghizree junc- 
tion and the terminus at Bunder head, a distance of 3 miles 15 
chains, the line was double; and a short branch, 34 miles in length, 
had been constructed from the workshops to the eastern delta of 
the Indus, The permanent way consisted of the ordinary double- 
headed rail, fixed in chairs, laid on transverse wooden sleepers. A 
large proportion of the sleepers were of yellow pine creosoted, sent 
from England. It was intended to complete the required quantity 
with sleepers of deodar timber, from the Himalayas; but the native 
merchant having been unable to fulfil the contract, a supply was 
purchased of Australian blue and white gum, and native red eyne 
sleepers. Their respective costs were, creosoted yellow pine 8s. 11d., 
Australian blue gum 8s., and eyne 7s. 9d. each, delivered in Kur- 
rachee; that of deodar delivered in Kotree being 6s. each. The 
deodar sleepers were at first steeped in a solution of sulphate of 
copper, to protect them from the attacks of the white ant, but a 
Burnetizing apparatus had since been erected at Kotree, where 
the cost of applying the process only amounted to 5}d. per 
sleeper. The result of the author's experience was, that 
creosoted yellow pine sleepers split and twist to a great extent, 
owing to the extreme dryness of the climate, and that they become 
very brittle. The majority of the fencing consisted of a dry rubble- 
stone wall, having a coping of stones on edge, set in mortar. Loco- 
motive erecting and repairing shops had been built where the 
Ghizree branch left the main line. The organisation of these works, 
with a view to their ultimate utility, and at the same time having re- 
gard to economy, was surrounded with many difficulties. Toemploy 
entirely European workmen would have involved enormous cost. 
It therefore became necessary to call in the aid of native carpenters 
and smiths, as far as practicable. They first had to be induced to 
stand to their work, and then to be taught the use of European 
tools. This had been accomplished by degrees, and the result had 
been most satisfactory—the carriages now framed and erected at 
these shops by Cutch carpenters displaying admirable workman- 
ship. To keep up a supply of European foremen, fitters, engine- 
erecters, and engine-drivers, the system of taking the sons of 
European soldiers and clerks as apprentices had been adopted, by 
which a staff of men thoroughly acclimatised was being educated 
in all branches of railway mechanism. The electric telegraph 
with two lines of wires, carried upon posts of deodar, let into cast- 
iron sockets, was laid along the railway. The block system of 
working the trains was employed; needle-speaking instruments 
being used for conveying information between the stations 
passing places, 
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As the line crossed the natural drainage of a great extent of 
country, a large provision for waterway was necessary. It was 
comparatively easy to fix the spans of the bridges at the rivers 
and nullahs, but in crossing wide flat plains the question was 
difficult. The plain at Pipri was nearly five miles broad. Originally 
@ number of culverts was built there, and catchwater drains 
were cut, to conduct the rain into the river Gugger. In 1861 
the rain was very heavy for six hours in this locality, and the 


water was ponded up by the embankment, which was soon | 


breached in several places. The line was then lowered to the 
natural surface of the ground, being in fact laid in a ditch 
16ft. wide and 2{t. deep, and during the unusually heavy rains 
of 1€62 the water flowed over the rails to the depth of 9in., 
without either damaging the line or stopping the traffic. When- 
ever the height of the embankments would admit of it, and to 
secure the largest amount of waterway, the culverts had a span 
of 8ft. Gin., the permanent way being carried in such cases 


upon teak timber beams, which supported a platform of planks, | 


covered with ballast, as a protection from fire. The heaviest piece 
of masonry upon the line was the large stone viaduct across the 


Bahrun river. It was 1,728ft. in length, and its greatest height was | 


81ft. Gin. The superficial measurement of the bridged area was 
44,064 square feet. It consisted of thirty-two arches, each 45ft. span, 
and having a rise of 10ft. Gin. Its total cost was £27,185. This 
viaduct was completed in twenty-two months and abalf. There 
were six viaducts with iron girders, on Warren’s principle, of 80ft. 
span each, the total number of these spans being forty-two. From 
experience the author could not speak favourably of these girders, 
when contrasied with the plate girder, as there was an amount of 
vibration, both laterally and vertically, caused by passing trains, 
which had the effect of breaking or loosening the bolts fixing the 
longitudinal timber stringers to the cross girders. The viaduct 
across the Chinnee creek would consist of ten openings each of 
100ft., spanned by girders of plate iron, of elliptic form in eleva- 
tion. 

The extension of railway communications into wild and un- 
civilised countries demanded from all grades of the employés the 
exercise of more than ordinary observation, self-discipline, and 


energy. It would, therefore, be wise policy on the part of all foreign | 


railway companies, and the contractors for the works, to be more 
strict than they had hitherto been in ascertaining that the agents, 


sent out from this country at great cost, were something more than | 


proficient in the practical details of their profession, as they ought 
also to be possessed of gentlemanly feelings and habits, by which 
alone the respect of the uncivilised native could be obtained, and 
his services secured, so as to reduce the cost of the work, and con- 
vert the railway engineer into a pioneer of civilisation and a mis- 
sionary of science. 





April 21, 1863. 
Joun Hawksuaw, Esq., President, in the Chair. 
Tne paper read was “ Account of the Coffer-dam, the Syphons, 
and other works, constructed in consequence of the failure of the 


St. Germain’s Sluice of the Middle Level Drainage,” by Mr. Hawk- 
shaw (President Inst. C.E.). 


The St. Germain’s Sluice was situated at the confluence of the 
Middle Level main outfall drain with the river Ouse, near the 
upper end of the Eau Brink Cut. This drain was made in 1847, 
from the designs, and under the direction of Messrs. Walker, Burges, 
and Cooper. It was deepened by them in 1857, and then had, at the 
lower end, a bottom width of 48ft., the side slopes being 2 to 1. 
The level of the bottom was 7ft. under low-water spring- 
tides in the river, and the rise of the tide at that point was about 
19ft. at spring-tides, the cill of the sluice being 6ft. below low- 
water spring tides. The bed of the drain was of soft blue clay, and 
the sides consisted of variable thicknesses of soft blue clay, peat, 
yellow clay, and surface soil. 

On the 4th May, 1862, the St. Germain’s Sluice gave way, thereby 
admitting the tidal waters, which ebbed and flowed through- 
out a distance of upwards of twenty miles. A few days after- 
wards the western bank of the Middle Level drain burst, about 
four miles from the sluice, by which 6,009 acres of land were inun- 
dated. Immediately after the failure of the sluice the author 
received instructions to execute whatever works might be neces- 
sary to shut out the tidal waters, regardless of expense. The 
services of Mr. J. 'T’. Leather were secured as contractor, who was 
ably aided by his assistant, Mr. 2. P. Smith. Mr. Alexander G. 
Linn was appointed resident engineer. Subsequently, after the 
coffer-dam was closed, finding it impossible to devote so much time 
to the works as he had previously done, at the author’s request the 
Middle Level Commissioners associated withhim Mr. T. E. Harrison, 
who had since continued to act. 

- Before the author assumed the direction of the works, and 
directly after the failure of the sluice, an earth and cradle dam 
was attempted to be thrown across the drain, at about 500 yards 
from the fallen sluice. This was relinquished shortly after the 
permanent coffer-dam, of pile-work, was commenced; which the 
author considered was the only plan likely to be effectual, and the 
site finally fixed upon for which was about 880 yards from the 
sluice. The coffer-dam might be thus described :—Temporary 
piles were first screwed into the ground, upon which a staging 
was erected for the pile-driving engines. Two rows of sheet- 
piling, 25ft. apart, were then driven transversely down the 
slopes of the drain on each side, from the centres of the banks to 
within 20ft. of the bottom, leaving a central space of S8ft. of coffer- 
dam to be afterwards completed. In this portion of the dam 
the piles were placed in pairs on each side, 7ft. Gin. apart from 
centre to centre, and with a space of Jin. between each pair. 
The grooves thus left were for the reception of sliding panels, to be 
used to fill up the intervals between the several twin piles. Waling 

ieces of whole tiinbers were fixed to the inside and the outside, 

th at the top and as near the level of low-water us possible. As 
the piles were driven, struts and ties were inserted, and 
strongly-framed raking struts were secured against the dam and 
against abutmeuts of piles, backed with concrete, on the land. The 

nels were composed of timber 7in. thick, and of variable 
lengths, firmly bolted together, and further connected and weighted 
on oue side by flat wrought iron plates. In order to put these 
panels in place, a frame was erected, from which they were suspended, 
and from which they could be lowered and raised if necessary, by 
pulley. 

The rush of water through the dam was materially increased, 
when the piles for the panels and the walings were in place; so 
that, at times, the difference of level between the water on the 
two sides of the dam was considerable. Aprons, extending the 
whole width of the drain, and for some distance up the slopes, were 
formed on both sides of the dam, of sacks of clay, and of gravel, 
puddle, and stone. Only sufficient stone was deposited in the 
centre of the dam to stiffen the clay ; but large quantities of puddle 
were repeatedly thrown in at slack water, most of which was 
washed away by the rush of water, which acquired a velocity of 8 
miles an hour. 

The first, or lower tier of panels, was 7ft. deep, and pointed at the 
lower end, so as to be driven into the mud. Inasimuch as they 
could not be driven to the same depth, the second set was so 
arranged as to raise the panelling to the uniform height of low- 
water spring-tides. During these operations, sacks of clay and 
gravel were deposited on the inside and the outside of the dam; 
but, although the aprons were extended, only a few sacks of gravel 
remained in the inside. It now became clear, that the water 
could only be excluded by shutting the dam at one operation. 
To accomplish this, the necessary panelling, which had to be 12ft. 
deep, was suspended from the scaffolding, so as to be dropped into 
place at slack-water neap-tides, when the differential head for the 
dam to sustain was the least. On the first attempt to close the dam, 
three of the twin piles on the lower side gave way, releasing some 





of the bottom panels, after the tide had receded three inches, and 
when there was a head of eight feet. The other panels were readily 


lifted and removed, and sheet-piling was then driven up to the 
| level of the lower waling pieces, thereby filling in the spaces 
| between the broken piles. The second attempt, which proved com- 
pletely successful, was postponed until the succeeding neap-tides, 
when the panels were dropped into their places in twenty minutes 
at low water of ebb-tide, that time being more convenient, the 
difference of the head at high and low water not being considered of 
suflicient importance to counterbalance other advantages. After the 
panels were lowered the inside of the dam was immediately filled 
with clay, sacks of gravel and clunch being deposited in the centre. 
| So complete were the arrangements that the raising of the dam was 

kept in advance of the rise of the tide, and before high-water the 

operation was completed, the dam not exhibiting the slightest indi- 
| cation of failure, or weakness. The coffer-dam was commenced on 
the 16th of May, and the tidal waters were shut out on the 19th of 
June, 1862. 

During this time, the means to be adopted for the future drain- 
age of the Middle Level received serious attention. After careful 
consideration, the author determined that, in addition to such 
drainage as could be obtained through Salter’s Lode Sluice, the old 
outlet into the Ouse, syphon pipes should be laid over the coffer- 
|dam. This plan of discharging water was not to him novel, having 
pursued it in 1839, when engaged on the Manchester, Bury, and 
Bolton Canal. The syphons were sixteen in number, and were 
laid transversely across the dam, at an inclination of 2 to 1 at the 
sides, and horizontally over the top. Each end was terminated by 
a horizontal length, containing the upper and lower valves, laid 
18in. under low-water of spring-tides, the top of the syphons b-ing 
20ft. above the same level. The total length of each syphon was 
150ft. The syphons were of cast iron, 3ft. Gin, internal diameter, 
and the thickness of the metal was (excepting at the socket ends, 
where it was thicker) Ijin. They rested on the top of the dam, 
and on incliued framework, supported on piles, at the sides. Under- 
neath the extreme ends of the syphon sheet-piling was driven 
across the drain. Above the sheet-piling the spaces between the 
inclined framework, to the underside of the syphons, were filled 





in with clunch, clay, and gray, so as to form a solid and im- | 


pervious embankment. The bottom of the dam, at the inlet and 
outlet of the syphons, was protected by substantial wooden 
aprons, extending across the drain; and a row of piles was driven 
| on each side, inclining towards each other, and contracting the 
channel to a width of 60ft., so as to keep the “wash” off the slopes 
of the drain. ‘The upper, or inlet, valve consisted simply of a loose 
hanging flap of teak wood, working inwards as soon as the outward 
was the preponderating pressure. The lower, or outlet, valve was 
of cast iron, turning on a hinge at the top, and fitted witha balance 
weight, which was capable of resisting an interior pressure, but 
could be readily released when the valve was converted into a flap 
opening outwards. The reason for adopting two valves was for the 
purpose of enabling the syphons to be put into operation, either by 
exhausting the air, or by filling them with water; but at present 
only the former method had been tried. 

The syphons were put into action by exhausting the air from the 
inside by an air pump having three cylinders, each 15in. diameter 
with a length of stroke of 18in., worked by a 10-horse power high- 
pressure steam engine. Each syphon could be shut off, or brought 
into operation at pleasure, by means of slidecocks, fixed on vertical 
pipes communicating with a transverse horizontal pipe in connec- 
tion with the air pump. An overflow pipe showed when the 
syphons were full of water; and glass gauges were also attached to 
some of the syphons for the same purpose. The pipes were cast by 
Messrs. Cochrane and Co., and the steam engine and air pump were 
manufactured by Messrs. Easton, Amos, and Sons. 

After the breach occurred it became evident that all attempts 
to stop it should be abandoned. The area flooded was surrounded 
by banks, which confined the mischief within certain limits. As 
soon as the coffer-dam was completed and the tidal waters were 
excluded the breach was closed, by first tipping stone to form a 
footing for an embankment of clay to the level of the bottom of 
the drain, above which a small quantity of clunch was mixed with 
the clay, to stiffen and weight it. The total quantity of material 
used to restore the bank was about 25,000 cubic yards. The 
bottom of the drain, where the scour had taken place, was also 
repaired, and the banks generally were put in good order. After the 
breach was secured, the water on the inundated land was let off, 
through the Marshland Smeeth and Fen drain and the adjoining 
Marshland sewer. 

In conclusion, the author remarked that he believed the syphons 
would be found to answer all the purposes of a permanent sluice. 
They possessed, moreover, the advantage of not rendering the safety 
of a district dependent upon single pairs of gates; for it was clear 
that any one or more of the syphons might be damaged or destroyed 
without affecting the operation of the others, or endangering the 
district. 

In an appendix tables were given, showing the quantities of the 
several materials used in the construction of the dam and the syphons, 
as well as the results of the working of the syphons. 








Biackrriars Bripge.—The committee appointed to inquire into 
the bill to empower the Corporation of London to take down Black- 
friars Bridge and builda new one, assembled on Tuesday; Mr. 

| Adderley chairman, Lord E. Howard, Mr. Dalglish, Mr. Holford, 
| and Captain O'Connell being present. Mr. Hope Scott, Q.C., the 
Recorder, and Common-Serjeant, appeared for the bill, and stated 
that it had been approved by the ‘Thames Conservancy and the 
Corporation, and that the funds for its construction would be raised 
upou the credit of the Bridge-house estates. Mr. Cubitt, C.E., Mr. 
| Kearns, and Mr. Brande, City Comptroller, were examined in favour 
of the bill. There are to be five arches, two of 159ft. span and 19ft. 
| headway, two of 173ft. span and 23{t. headway, and one of 183ft. 
| span and 27ft. headway above Trinity high water mark, which the 
engineer stated would be ample for the navigation. All requisite 
arrangements to facilitate the navigation would be made in con- 
structing the bridge, in conjunction with the adjacent one now 
being built by the London, Chatham, and Dover Company The 
new bridge would have deeper foundations, greater width of road, 
improved gradients, and a less number of arches than the present 
bridge. After hearing the case the committee passed the bill, 
settled the clauses, and adjourned. 

Trarric Recerrrs.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 11th of April, on 
10,677 miles, to £548,326, and for the corresponding week of last 
year, on 10,237 miles, to £494,057, showing an increase of 440 
miles, and of £54,269 in the receipts. The gross receipts on the 
following fourteen railways amounted in the aggregate, on 7,290 
miles, to £423,711; and for the corresponding week of 1862, on 
7,036 miles, to £386,778, showing an increase of 254 miles, and of 
£36,933 in the receipts. The increase on the Caledonian amounted 
to £708; on the Great Eastern to £1,799; on the Great Northern 
to £2,274; on the Great Western to £4,815; on the Lancashire 
and Yorkshire to £2,437; on the London and North-Western 
to £7,978; on the London, Brighton, and South Coast to £6,113; on 
the London and South-Western to £3,062; on the Manchester, 
Sheffield, and Lincolnshire to £1,275; on the North British to 
£1,174; on the North-Eastern to £2,311; and on the South-Eastern 
to £3,163; total, £37,109. But from this must be deducted £122, 
the decrease on the Great Southern and Western, and £54 on the 
Midland, leaving the increase as above, £36,933. The goods and 
mineral traffic on those lines amounted to £216,219, and for the cor- 
responding week of 1862 to £212,727, showing an increase of 
£3,492. The receipts for passengers, parcels, &c., amounted to 
£207,492, against £174,051, showing an increase of £33,441, The 
traffic receipts on 65 other lines amounted, on 3,386 miles, to 
£124,615, and for the corresponding week of last year, on 3,201 miles 
to £107,279; showing an increase of 185 miles, and of £17,336 in the 
receipts. The total receipts of the past week show a decrease of 
gad ge compared with those of the preceding week, ending the 





LIVERPOOL LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Tue thirteenth meeting of the present session of this Society was 
held on Monday evening last, at the Royal Institution, the Presi- 
sent, Dr. Ihne, in the chair, 

There was a large attendance at this meeting to hear an interest- 
ing paper (of which the following is an abstract), accompanied by 
numerous experimental illustrations, “On a new Theory of the 
Generation of Steam, with an explanation and imitation of the 
phenomena exhibited by the Geysers of Iceland, by E. J. Reed Esq. 
(of the Admiralty), member of the Institute of Naval Architects, 
and honorary member of this Society.” The author commenced by 
remarking, that as a comparative stranger to the Society he should 
not have ventured to put forward in their presence a new theory of 
steam generation had the theory been his own; but he felt sure 
that they would be glad to receive some account of what was, in 
fact, the result of experimental investigations that had been carried 
on for a series of years by a very distinguished townsman of theirs, 
Mr. Charles Wye Williams, whose labours had tended largely 
not only to distinguish Liverpool in the world of science, but 
also to benefit it greatly in a commercial sense by the establishment, 
as early as 1823, of steam trading vessels running between Liver- 
pool and Dublin. The author next proceeded to point out the 
various and contradictory uses of the words “steam,” “ vapour,” 
“ vaporisation,” “evaporation,” and ‘ ebullition,” which are to be 
found even in standard works of science (quoting from Dr. Thomson, 


| Dr. Whewell, the writer in the “ Encyclopedia Britannica,” and other 


authors), and stated that as a first step towards giving soundness, 
consistency, and unity to our knowledge of this subject, Mr. 
Williams had swept away all that jumble of competing and conflict- 
ing phrases, and had given to each of these words its distinct and 
legitimate signification. He showed that from Dalton onwards 
writers of the greatest eminence had admitted the absolute 
identity of vapour and steam, and that the only true signifi- 


cation of the word “ vaporisation ” (as applied to water) 
is the conversion of water into vapour, that of “ evapora- 
tion ” being the escape of vapour from the water, and 


“ebullition” merely that particular mode of evaporation which 
arises from the aggregation of vapour into bubbles befoureand during 
its escape. The fiercest jet of steam is, in tact, nothing more nor 
less than a compact stream of the self-same vapour that rises daily like 


| incense from flower and field and sea, and floats in such beauty and 








splendour above that an inspired avriter was constrained to ask, 
“ Dost thou know the balancing of the clouds, the wondrous works 
of Him whois perfect in knowledge?” Strange to say, however, 
most of our philosophers, when they had come to study steam 
generation, had forgotten the familiar processes of vaporisation and 
evaporation, and propounded the doctrine that the effect of applying 
heat to water was no longer to vaporise the water, but to heat and 
expand it, and cause it to circulate until it all became of the elevated 


' temperature of 212deg. Then and then only did the formation of 


steam commence. ‘The author then went on to show, by numerous 
illustrations, that the first effect of applying artificial heat to 
water is, not to heat the water, as such, but to convert a certain 
portion of itinto vapour, just ason a larger scale the natural heat 
of the sun converts the water of the earth into vapour, and 
brings about that magnificent meteorological paradox which 
the comprehensive eye of King Solomon discerned when 
he exclaimed, “ All the rivers run into the sea, yet the sea 
is not full; into the place from whence the rivers came, 
thither they return again.” When the subject first came 
under the author’s notice, Mr. Williams drew his attention 
to the fact that the rise of the generated vapour, and its 
diffusion through the liquid, were plainly visible to the eye— 
a discovery which seemed to have escaped all previous expe- 
rimenters, and to have been reserved as a great reward for 
the scientific ardour and research of his friend, Mr. Williams. 
At this point of the paper, Dr. Edwards, the able analytical 
chemist of Liverpool, exhibited a most beautiful experiment 
illustrative of this discovery, by means of an electric light. 
On heat being applied to a glass vessel containing cold water, 
instead of the series of ascending and descending currents described 
by all previous writers, a continuous movement upwards of cloud- 
like vapour was made visible to the audience. After explaining 
this discovery at length, and demonstrating that the movements 
made visible were those of vapour, and not of heated currents of 
water, the author drew several important inferences from the 
phenomenon, such as that it is untrue to say, as many authors do, 
that vapour is formed at the surface of water only; that water, 
even when of a low temperature, does not condense vapour, ¢ ¢., re- 
convert it into water; that water is capable of containing, and, when 
what is called warm or hot, does contain, uncondensed vapour or 
steam. ‘These several doctrines were further illustrated by experi- 
ments (admirably carried out by Dr. Edwards), and their discovery, 
the author believed, rendered a revision of the common theory 
urgently necessary. By elaborate reference to the writings of Dalton, 
Faraday, and others, he further showed, that apart altogether 
from the special experiments then considered, there were good 
shilosophical grounds for urging such a revision. In referring to 
Dalton's doctrine of gaseous diffusion, and its bearing upon the new 
theory, the author mentioned incidentally that there was a peculiar 
fitness in the circumstance of the present discovery proceeding from 
Mr. Williams, seeing that in early life, and before Dalton announced 
his discoveries, his venerable friend was a pupil of Higgins, whom 
Davy acknowledged to be the first discoverer of the atomic theory 
in its modern form. From the lips of that philosopher he (Mr. 
Williams) had listened to the earliest enunciation of that theory, 
and later in life not only became an earnest student of Dalton’s 
writings, but delivered at Manchester a lecture treating ~ige A of 
gaseous diffusion, at which Dalton himself presided, and which 
received the full approbation of that illustrious man. The 
author finally referred to a class of phenomena to which little 
attention had been given, concerning which Mr. Williams had made 
many remarkable discoveries, and which was, in the author's opinion, 
inexplicable under any other theory than that which he had then 
explained, that class of phenomena being principally the ebullition 
excited by the introduction of foreign substances into masses of 
water to which considerable heat has been applied. The treatment 
of this part of the subject involved a discussion of ‘the boiling 
point” ~~ in reference to it Dr. Edwardsagain exhibited a brilliant 
series of experiments). The author concluded by saying he felt 
confident, that even while laying aside all that personal regard 
which the long and honourable residence of Mr. Williams among 
them must have excited, the audience would agree with him in 
believing, that as students and lovers of science, they must beartily 
admire both the zeal and the genius which he had brought to bear 
upon that profound and intricate subject. It was a subject in con- 
nection with which great successes had been achieved and great 
reputations made: but when he compared the confused and conflict- 
ing doctrines enunciated in our existing works with the clear and 
harmonious principles now presented to us in Mr. Williams’ work, 
“On Heat in its Relation to Water and Steam ” (lately published by 
Longman and Co., of London), he could not help thinking that his 
name deserved, and would ere long attain, a place as high and 
illustrious as those of even the most distinguished discoverers in 
that beautiful and profound branch of science. At the close of the 
paper Mr. Reed explained the perfect manner in which the action of 
the Geysers of Iceland was accounted for by Mr. Williams’ new 
theory, illustrating the subject by the exhibition of a powerful 
artificial geyser, which had been prepared by Mr. Williams himself, 
and by which the violent and intermittent but very copious 
discharges of steam which occur in the boiling springs of Iceland 
were imitated in a most remarkable and interesting manner. 

At the conclusion of the paper a discussion ensued, in which 
several gentlemen took part, and a vote of thanks having been 
carried by acclamation to the lecturer, and also to Mr. 0. Wye 
en who was present, the meeting was adjourned ata late 

our, 
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TO CORRESPONDENTS. 

Notice.—A SpreciAL EpDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 


*." Covers for binding the volume can be had from the publisher 


ice 2s. 6d. each. 

th R—Two guineas, we belveve. 

D. 8.—* Bourne” will fully meet your wishes. 

S. T.—Can you not find their patents at the Patent-office? 

Mecuanic.— Emeru's patent for Cotton Gins is numbered 2,448, 1862. 

J. hs (Bristol). — The * water elevator” is Giffard’s Injector, patented in July, 
1 





58. 

Bore.— We would suggest that you put your ideas in elearer form, if intended 
Sor publication. 

H. W.— We think you will find all the information you require upon the sub- 
ject in “* Bourneon the Steam Engine.” 

H. R.—By consulting Dr. Ure's Dictionary, or any work on the manufacture 
of pottery, you will find what you require. 

AN Inquiner.— We may not fully understand your pump from your explana- 
tion, but if it is constructed as we conclude it is, it will be very ineffective. 
S. C.—A valve with steam under it as well as over it is nearly in equilibrium, 
and in shutting it will have very little friction during the first part of its 

motion, 

R. E.— We do not think the machinery catalogue of the Exhibition can now- 
be purchased separately. Jt was published only by the, Commissioners, in 
the building. 

J. R. H.—I/ a correspondent who, over the above initia’s, lately sent us an 
account of a boiler explosion, will send us his address, a letter which we 
have received will be forwarded to him. 

So.us.—Certainly the number of revolutions of the so-called Porter governor 
is not the same at different planes of revolution of the balls. We cannot 
say what scheming may have been exercised in its arrangement. 

Fan.— We should suppose one-horse power would drive your fan. It will 
blow outwardly, and, if turned in one direction, will also give an upward cur 
rent ; turned in the opposite direction it will force downward, and will have 
a tendency to rise. 

G. D.—The square of the diameter in inches of one cylinder of a locomotive, 
multiplied by the pressure in lb. per square inch, the product multiplied 
by the length of stroke in inches, and the last product divided by the 
diameter of the driving wheel in inches, will give the tractive force in 
pounds at the rails. 





PLATT AND RICHARDSON’S BRICK KILNS. 
(To the Editor of The Engineer.) 
S1r,—I observe in your last number an illustration of brick kilns, as 
mted by Messrs. Platt and Richardson, of Oldham, which, I cannot 
elp thinking, are very much the same in principle as those patented by 
Newton(No, 2918, 1859), and a small model of which was exhibited in the 
foreign machinery department of the late Exhibition. Mr. Newton applies 
the draught of a chimney, whe:eas Messrs. Platt and Richardson produce the 
current of air by means of a fan, which difference certainly does not make 
their patent to stand on safer ground. H. B 
April 20th, 1863. 





MEETINGS NEXT WEEK. 

InsTiITUTION OF CiviL ENGINEERS.—Tuesday, April 28th, at 8 p.m.— 
L. Discussion upon Mr. Hawkshaw's paper *‘On the Middle Level Drain- 
age” & ° Charing-cross Bridge,” by Mr. Harrison Hayter. 
M._ Inst. C.E. : 

Socirty or ArTs.—Wednesday, 8 p.m., “Om the: Varieties of Minerals 


used Economically, considered in reference to their Geolegieat Position 
and Relative Value for Certain Purposes,” by D. T. Ansted, F.K.S. 





THe ENGINEER can be had, by order, from any newsugent wn town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence annum 

will be made. ‘ - ines) 
THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
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TUBULAR FOUNDATIONS. 


THE last quarterly volume of the “ Transactions ” of Za 
Société des Ingénieurs Civils contains a paper of much 
interest descriptive of the apparatus employed by MM. 
Fortin, Hermann Fréres, in putting in bridge foundations 
under water, and which apparatus includes an ingenious 
application of the hydraulic press for forcing down the 
cylinders of what may be called tubular foundations, The 
illustrations on the opposite page represent various appli- 
cations of the system introduced by these engineers, and 
which was adopted in the construction of the large iron 
bridge recently erected over the Garonne at Bordeaux. 
This work, we may state, in passing, is 1,640ft. long, com- 
prising five spans of 253ft. each, and two of 189ft. Each 
pier is formed of two cylinders filled with concrete, and of 
an external diameter of 11ft. 9in. Some of these cylinders 
were sunk 72ft. under water, and are of a total height of 
85ft., exclusive of the iron columns upon which the 
girders of the bridge are immediately supported. 

As described by MM. Fortin, Hermann Freres, their 
apparatus for sinking three cylinders, each 10ft. in diameter, 
to a depth of 70ft. under the surface of the water is this :— 
Four air-tight and water-tight pontoons are employed, 
each say 44ft. long, 16ft. wide, and 14ft. high, These are 
of _ iron, and each is divided by a deck into an upper 
and a lower storey. The upper storey is divided into three 
watertight compartments, intended to be filled with water 
to serve as ballast or dead weight in forcing down the 
cylinders. The lower storey serves only as air space to 
afford sufficient floatation. The four pontoons are arranged 
in a quadrangle enclosing the space within which the three 
cylinders are to be sunk. Thus two of the pontoons are 
placed side by side, but 13ft. 6in. apart, while two more 
are placed across their ends, the whole being secured firmly 
together, and occupying a space about 77ft. long and 44ft. 
wide. Upright sheaths of plate iron are built in around 
the sides of the pontoons, so as to receive the upright 
of a gauntry, the framing of which is 93ft. long and 44ft. 
wide, and 31ft. above the decks of the pontoons. This 
gauntry is formed of four ranges of stout timber 
trussing, leaving three spans or openings between 
them, Sg ne to the position of the cylinders 
to be sunk, ‘I'wo travelling windlasses to each cylinder are 


mounted upon this framing, one being employed to lift off 
and replace the head of the cylinder, the other to lift into 
_ each additional length of cylinder, as required in the 
eepening of the excavation. A pair of 20-horse engines 
are set up upon one of the pontoons, the engines being 
employed to pump air for forcing the water out of the 
cylinders, and for the respiration of the workmen employed 
within them, also to pump water for ballasting the pon- 
toons and for working the hydraulic presses which assist 
in forcing down the cylinders ; and, finally, the engines are 
made to move the whole fleet of pontoons from one place to 
another, according to the necessities of the work. Wood 
is preferred as the material of the cylinders to be sunk, 
and which are, therefore, formed of oak staves Gin. thick, 
tarred and caulked and shod with cast iron at the lower 
edge. These cylinders are in 10ft. lengths, and are united 
by internal angle irons and bolts. ‘Ihe lock cylinders or 
domes are made of plate iron, containing the usual double 
chamber or air lock, with windlass for hoisting the material 
excavated. To the lock of each cylinder to be sunk are 
secured two hydraulic presses, with rams 10in, in diameter, 
and having a stroke of 9ft. 10in. The cross heads of the 
rams are arranged to lift the framing or gauntry, with the 
pontoons into which it is built. These presses are worked 
at a pressure of 3,1751b., or rather more than 1 ton 8 cwt. 
per square inch, and the six presses are sufficiently powerful 
to lift all the pontoons out of water when loaded with 
upwards of 400 tons of water ballast. The water for 
working the hydraulic presses enters through the ram 
itself, and as the presses are moved with the air locks on 
and off the heads of the cylinders, the water pipes are 
made so as to be readily disconnected. As the engines 
employed are fitted with condensers, their air pumps are 
arranged to pump water ballast into the pontoons. 

The weight of the apparatus | be taken as 280 tons, 
and that of the cylinders, when sunk 68ft., 110 tons. With 
420 tons of water ballast the whole downward pressure is 
820 tons, from which is to be deducted the floating power 
of the water, equal to 525 tons, leaving 285 tons effective 

ressure to carry down the three cylinders. If required, 
owever, the whole weight of 820 tons may be thrown 
upon the ground at the bottom of the cylinders. 

It is stated that the apparatus can be set up in 
two days, and taken down in the same time. Its cost 
is given as £7,400, and the expense of working, when 
sinking three cylinders, each 9ft. 10in. (3 metres), in 24 
hours, is stated to be £20 3s. for that time. Thus the four 
pontoons are put down at £2,854; pipes, cocks, sluice 
valves, &c., £166 ; framing and timber work, £370 ; three 
lock cylinders, including six hydraulic presses, windlasses, 
&c., £1,314; six travelling windlasses, and eight wind- 
lasses upon the pontoons, £570; engines and boilers, 
£1,840, ke. The following is given as an approximate 
estimate of the cost ef putting in four piers of three 
cylinders each, and two ents of seven cylinders 
each, all toa depth of 29ft. 6in. umder water :—Setting 
up the apparatus, £40; foundation of eaeh pier, three 
cylinders, 29ft. Gin. deep and 10ft. in diameter, £355; 
cost of sinking three cylinders (three days at £20), £60; 
taking down apparatus (one day), £20; the total cost for 
four piers or twelve cylinders in situ being £1,742. The 
abutments would cost, at the same rate, for fourteen cylin- 
ders and twelve days’ sinking, £2,139. The béton for all 


the eylinders is set down at £1,195, and the whole cost, 


including expenses of every sort, of the four piers and two 
abutments, as £7,600. 

The French engineers, apparently, do not attach much 
importance to the strength of the c sunk for bridge 
piers, but rely almost wholly upon the eencrete with 
which these cylinders are filled. MM. Fortin, Hermann 
Fréres, at any rate, prefer oak wood to iron as a material 
for cylinders, contending that the former is every way 
as good and much cheaper. Thus a cylinder of oak staves, 
Gin. thick, 9ft. 10in. diameter, and 9ft. 10in. high, is priced 
at £32; the bottom length, shod with cast iron, costing 
£54 14s, A plate iron cylinder of plates of five mille- 
métres, or jin., weighs, including bolts and angle irons, 
4,070 1b. (or 1 ton 16 cwt. Iqr. 10 lb.), and is priced at £57, 
which is, of course, twice what it should cost in England. 

The general system of sinking cylinders, which has 
formed the subject of our description, is one of much 
ingenuity and importance, and deserves the consideration 
of the profession in England. 

In the illustrations on the opposite page, Fig. 1 repre- 
sents the general arrangement of cylinders contemplated 
in the estimate of cost already given. Figs. 2, 3, and 4, 
represent modes of putting in foundations in turfy or 
marshy ground, quagmires and quicksands, by means of 
counter-weights upon platforms of fascines and timber 
work. Fig. 5 is a sketch of an arrangement employed in 
1853, by M. Lechatellier, at the bridge of Langon, and in 
which, to avoid the constantly recurring losses of air by the 
air lock, caissons were employed, in which the whole work 
was done in compressed air. Much the same plan was pur- 
sued in sinking the foundations for the large bridge at 
Kehl. Figs. 6 and 7 show a plan proposed in 1850 for 
demolishing the piles of the old bridges Pont-au-double 
and Pont Saint Michel, at Paris, Figs. 8, 9, and 10, show 
the apparatus described in the present article, adapted 
respectively for sinking three cylinders at once, and for a 
single cylinder. 


THE NAVAL ENGINEERS. 


A PARLIAMENTARY Committee is now sitting to inquire 
into the position of naval officers, We cannot conjecture 
whether it will embrace in its inquiries the rank, pay, 
promotion, retirement, and pension of the naval engineers, 
who are undeniably “naval officers,” although not of the 
quarter deck, nor yet willingly recognised there as en- 
titled to more than a subordinate footing in the service. The 
engineers, however, believe themselves entitled to more 
consideration than they have yet received, and while this 
is withheld their position is likely to be unsatisfactory to 
themselves and to the service. Steam has nearly superseded 
sails in the navy, andof every steam vessel, ready for sea, the 





machinery represents about one fourth of the whole cost. 
Thousands of pounds may be saved or wasted in working 





and maintaining this machinery according as the engineers, 
to whom its entire care is entrusted, are intelligent and 
skilful or careless and ignorant. Far more than this, the 
most momentous consequences may, in time of war, hang 
upon the conduct of the naval engineer ; and this truth, we 
should suppose, would be so self-evident to every Admiralty 
Lord, that no pains and no expense would be spared to pro- 
cure and retain the best men for posts of such undeniable 
importance. In the French, American, and Russian ser- 
vices naval engineers are treated in accordance with a just 
estimate of their real importance. They are selected with 
especial care to ability and general fitness for their profes- 
sion, they are treated with corresponding consideration, 
and they are well paid. The examination to in the 
services of those countries is a thorough one, and we have had 
abundant illustrations of the ability of the American naval 
engineers, especially, to contribute papers of a respectable 
rank to professional journals. Not by any means that 
this is a part of the legitimate duty of an engineer, but 
he is none the worse for having brains and knowing how 
to use them, Achief engineer in the American service is 
paid £525 per annum, while the pay attaching to quarter- 
deck commissions is very much less than here. An American 
first assistant naval engineer is paid £250, a second assist- 
ant £200, and a third assistant £150. Here the assistants 
are wretchedly paid, meanly berthed, and after attaining 
the age and rendering the service at which they are 
eligible for promotion they are very generally kept waiting 
for years, their time thus spent counting nothing for half- 
pay, pension, &c., when, 7 they are so lucky as to 
obtain an appointment as chief engineer. The latter has 10s. 
a day for the first six years of his service (or less than 
an American second assistant); 11s, 6d. from the sixth to 
the tenth year, 13s. from the tenth to the fifteenth year ; 
15s. from the fifteenth to the twentieth year, and 18s. a 
day only after serving 20 years as chief engineer, besides, 
perhaps, 10 more as assistant, An inspector of machinery 
attached to a fleet or squadron receives £401 10s., while a 
second class paymaster has £474 10s.! Of the scant pay 
of an engineer £2 to £3 per month go to the mess, and 
the outfit of a chief should be £75, and upwards, while 
that ofan assistant requires perhaps £50. 

There are always a certain number of young men who, 
from natural love of the service and hope of rising in it, 
are attracted to the sea, and clever young fellows are 
doubtless caught, now and then, as naval engineers. But 
no young man, with any breeding or self-respect, can for a 
moment hope to maintain the appearance of, or receive the 
consideration due to, a gentleman, after;he has once set foot 
in an engine room in the navy. If the real footing of 
naval engineers was known throughout the workshops of 
the kingdom, no young man who had served an apprentice- 
ship to an engineer would ever be tempted into the service. 
As it is, indeed, the standard of candidature is low 
enough, and the navy can command nothing like the 
talent which the ere of an engineer’s duties deserves. 
Upon this ground alone it is a matter of much public con- 
sequence thatthe condition of naval engineers be improved. 
The saving of a few pounds in their salary is as nothing 
eampared with that great margin of daily expenditure, the 
saving or waste of which is simply a question of the 
capability er otherwise of the engineer. However capable 
even, it is unreasonable to expect an engincer to do his 
best under a sense ef injustice and neglect. It is in the 
nature of all men, when they have good reason for believ- 
ing themselves to be hopelessly aggrieved, to lose spirit 
and application. There are hundgeds, we believe, who 
would gladly leave the service at once were not the greatest 
difficulties thrown in their way on attempting to do 
so, and were it not that the Loch, under leng pres- 
sure, accustoms itself to the burden. And while the 
engineers are thus dissatisfied it is impossible that the ser- 
vice dees not suffer accordingly. If quarter-deck officers 
have occasiga to complain, as they have done, and to such 
an extent thattheir position has commanded the attention 
of Parliament, what a case may not the engineers urge for 
like consideration, and with how much more justice may 
adequate reform be administered ! 


HEAT AND STEAM, 


Ir is not creditable to the qualifications of the newly- 
appointed chief constructor of the navy to find him 
lecturing a provincial debating society, in amplification and 
support of the idlest scientific fallacy which has been 
broached this twenty years, ‘Ihe other evening Mr. 
Reed addressed the Liverpool (not Manchester) Literary 
and Philosophical Society upon Mr. Charles Wye Williams’ 
views of vaporisation, which views Mr. Reed appears to 
have fully adopted as his own. Mr. Williams believes 
that water cannot be heated at all without actual conver- 
sion into steam, and that what is commonly believed to be 
hot water is an admixture of atoms of water, not hotter 
than 32 deg., with what he calls “ vapour atoms” of some 
temperature, not stated, we believe, but of course greater 
than 32 deg. In fewer words, Mr. Williams insists that 
so-called “ hot water” is a mixture of cold water and 
steam. We will not stop to ask whether this dis- 
tinction has any practical bearing, but will admit 
that the —_ is a fit one for inquiry, if, indeed, 
it was not long ago settled by Dalton and other able 
chemists. In order to start upon clear ground, then, 
it is to be remembered that Mr, Williams has never 
demonstrated his proposition, but rests it upon inference 
alone. Neither he nor Mr. Reed may admit this, for Mr. 
Williams is the one to say, because one-eighth of the 
volume and weight of water heated, according to ordinary 
notions, to 212 deg., will escape as vapour in the open air, 
ergo one-eighth of the water at an apparent temperature of 
212 deg. must, before its escape, have been steam, gq. e. d. / 
This may do for certain minds, but it is not demonstration, 
and Mr. Williams’ proposition remains undemonstrated. 
Its propounder seeks to support it upon Dalton’s doctrine 
of the diffusion of gases in water, but nowhere could we 
turn for a more complete contradiction to the new theory 
than to Dalton’s own works, or, say, his New System of 
Chemical Philosophy. Dalton followed a chapter on Pure 
Elastic Fluids by another on Mixed Elastic Fluids. His 
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doctrine of diffusion applies only, by his own express 
limitation, to mixed fluids; and although Mr. Williams 
asserts that steam and water furnish an example of such 
mixture, Dalton carefully and most clearly guarded against 
such an assumption in his chapter upon Pure Elastic 
Fluids, almost every line of which is opposed to Mr. 
Williams’ views. We quoted largely from this chapter, 
two years ago, toshow that Mr. Williams had gone 
almost if not quite to the limits of impudence in 

uoting Dalton professedly in support of views of which 
that great chemist had left, in anticipation, the most 
complete condemnation. 

Mr. Williams’ proposition, then, is not only undemon- 
strated, but it finds no support, except by misconstruction, 
in Dalton. 

Further, Mr. Williams assumes, without so much as an 
attempt at explanation, much less demonstration, the exist- 
ence of new forms of matter, to wit: “ liquid atoms,” and 
“vapour atoms,” of which he speaks in contradistinction 
to solid atoms. Upon the reasoning of every chemist of note, 
all atoms are always solid, and liquidity and aerifaction 
result merely from changes in the position of the solid 
atoms, as they may be more or less repelled, by heat, from 
the position in which they would otherwise cohere, not 
merely as solid atoms but collectively as a solid body. We 
can never understand any theory which assumes the exis- 
tence of “liquid and vapour atoms” until we have some 
explanation of these phenomena themselves. 

Che facts, however, that Mr. Williams has not demon- 
strated his theory, that ample condemnation of it is to be 
found in Dalton, upon whose authority Mr. Williams pro- 
fesses to rest it, and that not merely without proof, and 
without reasonable evidence, but without even an attempt 
at explanation, it assumes, for the first time, the existence 
of such things as “liquid atoms” and “ vapour atoms”— 
all these facts do not, of course, actually disprove Mr. 
Williams’ theory. Let us, then, examine further. 

We have all of us been taught to believe that any one 
body or particle in nature would communicate heat to any 
other contiguous body or particle of less temperature than 
its own. How, then, can any supposed mixture of cold 
water and steam remain a definite mixture ? for we must 
suppose that the steam would impart some of its own heat 
to the atoms of the cold water. Mr. Williams forsees this 
objection, and replies, first, that water is a non-conductor of 
heat, and, second, he goes to his dictionary for the purpose 
of informing us that where there is no transmission there 
can be no reception, and that, consequently, water is 
a non-recipient of heat. First, then, Dalton, Professor 
Leslie, and most other chemists, assert most dis- 
tinctly that water 7s a conductor of heat, and that its 
conducting power is only popularly overlooked because 
its power of conveying heat by intestinal circulation is so 
much greater. We run no risk in saying that it has never 
been proved, nor much perhaps in saying that it is impos- 
sible to prove, that water is a non-conductor. If it were 
it would be an exception to everything else known in 
nature, the heat-conducting power of all bodies differing 
only in degree. If water were not aconductor of heat, ice 
could never form beyond the cohesion of the superticial 
stratum of atoms of large sheets of water ; for it can only 
be by the conduction of heat from below, through the ice 
already formed, that congelation can proceed to any depth. 
But if we were to suppose that water was not a conductor 
of heat, and that, upon Mr. Williams’ ergo, it was there- 
fore a non-recipient of heat, how then could it receive the 
heat by which it is converted into steam, for what else is 
vaporisation but the direct result of the reception of heat ? 
To attempt to prove that water is both a non-conductor and 
a non-recipient of heat amounts to denying the possi- 
bility of converting water into steam at all. 

But still supposing for a moment that “hot water ” is 
amixture of cold water and steam, what is the condition of 
this steam ? Set a shallow pan of water, just “on the boil,” 
in a cool place and in a current of air, and one eighth of its 
volume will evaporate and disappear. This proportion of 
its volume must, Mr. Williams insists, have had a previous 
existence, as steam, in the water. Supposing it had, the 
steam, thus assumed to exist, must have had a density 
nearly equal to that of water at 32 deg., and must then 
have been liquid steam, if Mr. Williams will admit such a 
term. And yet this “liquid steam” has a pressure below 
that of the atmosphere, for it only slowly finds its way out 
of the water into the open air. Now liquid steam, absurd 
as the supposition of such a thing appears to be under the 
circumstances, is an inevitable consequence of Mr. Williams’ 
theory. 

But greater difficulties follow. If water can exist, as 
water, only at 32 deg., all over that temperature being due 
to the admixture of steam, it cannot be possible to con- 
dense this steam again to water by exposing it to metallic 
surfaces no cooler than, say, 60 deg. And yet we know 
that steam does condense, instantly, upon any surface much 
colder than 212 deg. in the open air. Upon Mr. Williams’ 
theory, condensation would be impossible, except at or 
below the freezing point. In other words the liquid, 
which we know as water, resulting from the condensation 
of steam within a surface condenser must, upon Mr. 
Williams’ views, still be veritable steam, although in a 
liquid state, since it has not been exposed to a temperature 
within perhaps 30 deg. of that at which only, we are told, 
water can exist as water. 

Again, taking the pan of water at 212 deg., and about to 
evaporate cne-eighth of its volume into the open air: if, as 
Mr Williams seeks to convince us, water cannot receive 
heat from steam, then the addition of no amount of cold 
water to that in the pan should check this evaporation. 
But we know well enough that if, to a gallon of water at 
212 deg. we add two gallons of 50 deg. we shall have 
three gallons a little more than “blood warm,” and the 
one-eighth ofa gallon which was about to evaporate will be 
effectually retained. 

Mr. Williams’ whole theory rests upon the one extra- 


ordinary and unsupported assumption, that steam cannot 
transmit its own heat to the cold water in which it is as- 
sumed to be intimately intermingled. Yet it may be readily 
proved that at 32 deg. water may be converted into steam 





by the introduction of hot air or heated gas among it, 
and also by superheated steam. There is not the slightest 
reason to suppose ordinary steam to be an exception. 

We might push Mr. Williams’ views to a further number 
of absurd conclusions, but we have given enough already. 
Every step in his argument upon the subject of heat 


and steam is attended with contradictions, assump- 
tions, and the wildest improbabilities. We have 
pointed out all this before, and are only pained 


to find any one, especially a man who has had so many 
opportunities for informing himself upon such subjects 
az Mr. Reed has had, floundering amid such delusions now. 
It is no doubt true enough that the process of vaporisation 
has been more or less carelessly explained by various 
authorities, although no one that we remember has uttered 
such absurdities as Mr. Reed, fresh in his official appoint- 
ment, finds time to retail toa mixed audience. It is true 
enough that the boiling point of water in the open air is 
not invariably 212 deg., although it is near enough to that, 
under most circumstances, to be considered fixed. But 
whether water boils at 12 deg., 212 deg., or 1,200 deg., 
the matter in no way bears upon Mr. Williams’ notions of 
vaporisation. Neither has the electric light, nor any other 
agency employed by that gentleman or his friends demon- 
strated the existence of steam within a body of water in 
the open air and not already in a state of ebullition. 
The electric light can only show the different refract- 
ing powers of strata of water of different densities. 
Neither, we may add in conclusion, need there be the 
slightest difficulty in comprehending the true process of 
vaporisation, at any rate after reading the clear and consist- 
ent explanation given by Dalton himself, an explanation 
overlooked by Mr. Williams, while perverting another 
portion of Dalton’s writings to a fruitless purpose. 








LETTERS TO THE EDITOR. 
(Wedo not hold ourselves responsible for the opinions of our 
Correspondents.) 


PROLONGATION OF PATENT RIGHTS. 


Sir,—At the end of an article on this subject in your last impres- 
sion you say,—“ It has often been urged that there should be some 
ready mode of obtaining the repeal of unsound patents, but it is 
certainly a novel ruling that the question of the validity of 
such patents cannot be entertained when they come up for prolonga- 
tion.” 

Now, I quite agree in the propriety of urging that there should 
be a ready mode of repealing unsound patents, but not by mixing 
up the question of the validity of the patent with that of the pro- 
longation of its term. I think difficulties arise at present from not 
keeping questions distinct which are essentially distinct, and settling 
them in their natural order of precedence. 1, therefore, think that 
the practice of the Judicial Committee of the Privy Council, to 
which you object, is right in principle. 

And | will show that such is *the usual practice, by reference to 
the words of Lord Brougham in the case of Woodcroft’s patent. 
“Their lordships have always considered, in extending these 
patents, that they will not discuss the question as to whether, upon 
its being granted, it would avail them anything or not, either 
assuming that it may have gone out of them or from want of 
originality. They leave that to courts of law. I have never known 
the extension of a patent refused on the ground that it was not 
original, though we have had many contested on that ground.” 

his was said by his lordship during the course of the argument. 
Then in the judgment he showed the principles on which such a 
practice was based. “In all cases where there is a disputed right 
as to the validity of the patent, and where the validity of the 
pateut itself must come in question, two things are to be considered : 
First, is the case to prove the invalidity of the patent, to 
prove the patent void, clear, past all ordinary and reasonable 
doubt? Or, secondly, does the case hang so doubtful that their 
lordships would retire from its consideration, and not, because it is 
not necessary, decide the question here? In the former instance, 
namely, where it is a clear case, or nearly a clear case, their lord- 
ships will not grant an extension—first, because they do not see 
merits ; and, secondly, because they will not put the parties against 
whom the patent right is granted and is sought to be extended to the 
vexation and trouble and expense either of bringing a scire facias to 
repeal the letters patent, or of sustaining an action for infringement. 
But where the matter hangs very doubtful, where there is conflict- 
ing evidence, where upon the construction of the specification or the 
patent, or in any other way, questions of law or questions of fact, 
as it may be, shall arise, their lordships have not been used to refuse 
to exercise their discretionary powers, vested in them by the Legis- 
lature, of recommending an extension, merely because elsewhere 
the validity of the patent may reasonably be contested.” 
Then his lordship added, on the same point—* Nothing is decided 
here in granting the extension as to the validity of the patent. All 
objections to it are saved, of course; and if an extension should be 
granted of an invalid patent, that would be done which would be 
only nugatory and not hurtful, except in the way I have described 
of the expense to the parties—that is, this only would be done, that 
an invalid patent would be extended so many years, and if the 
courts of law held it to be invalid, that extension would operate 
nothing in favour of the patentee.” 

From this 1 submit it will appear that, whatever may be 
thought of the practice in question, it is the usual practice in cases 
of the kind referred to. WiuraM Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 21st April, 1863. 

’ oS practice is all the more objectionable for being usual.— 
Ep. E. 








MOSSEND BOILER EXPLOSION. 


Sin,—On Thursday, the 10th inst., having occasion to be at the 
Mossend Ironworks, the scene of the late boiler explosion, I took the 
opportunity to take asurvey of matters as they then stood. I need 
not detail the circumstances, nor yet describe the wreck produced 
by the fearful agencies which had been at work. These were very 
accurately stated in yours of last week. My object will rather be to 
lay before you some of the particulars which came under my own 
notice, in order to arrive at some conclusions which may lessen these 
terrible, and now too frequent, calamities. 

Of the five boilers, which were almost blown to atoms, four were 
egg-ended; the fifth was a flued boiler. They were all ,4in. thick, 
and the ends of the last were fin. The flued boiler had two plugs 
of fusible metal above the fire in the flue, and these were perfect 
and untouched; the incrustation on the plate, in addition to the 
plugs, showing that there had been no want of water. One end 
was completely blown away ; # considerable portion of the shell had 
been stripped off diagonally, and it is remarkable that this 
winding fracture round the shells was characteristic of all the 
five boilers. Pieces nearly two tons in weight were carried 
into the adjoining fields, and lay nearly as flat as they had been 
es through the rolls—other portions were curled and crumpled 

nto the most fantastic vo leaving it quite inexplicable where 
the power came from to produce these results, when it was obvious 





shop. This was quite entire, giving evidence of the immense 
power which had sent it on its aerial journey in the torn fractures 
round the flange at its bottom, by which it had been rivetted to the 
shell of the boiler. I counted up the area of the crown, multiplied 
by the working pressure (40 lb.), yet this several times repeated 
would scarcely account for such a rupture, the sections of which 
presented both excellent materials and workmanship. Indeed, this 
was evident in all the boilers; nothing seemed worn or in any way 
defective, and each boiler was provided with every appliance for 
safety, including glass water gauges and alarum whistles for low 
water. 

On this very serious accident we are in no want of “theories” on 
the matter. Some will have it decomposed water, operating under 
its several affinities. Others will have it simply “ over-pressure of 
steam,’’ and another says it is electricity ; that in some parts of 
America this is carried off by a copper rod, about jin. diameter, 
running nearly the whole length of the boiler, suspended in the 
steam. He says, “ Nearly at the middle of said rod an attachment is 
made through the shel! of the boiler, and the electricity conducted 
down to the earth; under these circumstances you may pump in 
cold water on a hot flue with impunity.” 

This disaster having occurred at midnight, and the parties having 
charge of the boilers being among those who were killed, no one is 
left to give any account of the matter. One of the egg-ended boilers 
is said, however, to have shown signs of being heated, and the 
bottom of the feed-pipe was said to have been “as blue as when it 
came from the foundry.” I did not see this, and the part of the 
boiler said to be so heated was considerably rusted when I saw it. 

On looking over this matter, and seeing that the best appliances 
known were ip use, we certainly want some further information on 
“ boiler explosions,” and how they may be best provided against. 

Glasgow, April 21st, 1863. R. H. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

3248. CARL Hernricn Roeckner, Bristol, ‘*An improved method of con- 
structing coffer dams and other similar structures for excluding orkeeping 
back the flow of water, and preventing inundation.”— Petition recorded 4th 
December, 1862. 

355. Henry Gzoroe WILLIAMS and RowLanD Gwynn Price, Bontddu, 
near Dolgelly, Merionethshire, ‘‘ An improved machine for crushing and 
amalgamating auriferous quartz, aud pulverising and washing ores.”—Pe- 
tition recorded 9th February, 1863. 

374. Ropert SaunpDeRs, Croydon, Surrey, ‘‘ Improvements in pavements and 
floors, which improvements are applicable also to stairs and steps,”—Peti- 
tion recorded 11th February, 1863. 

580. Aime Francois PaGny, Passage des Petites Ecuries, Paris, “‘ A new 
agricultural implement for cultivating tubercles, roots, and all oil 
plants.”’— Petition recorded 2nd March, 1863. 

695. Rorerrt ALEXANDER, Islington, Liverpool, ** Improvements in 
mariner’s compasses, and the parts in connection therewith, and in the 
application thereof to magnetic instruments.”—Petition recorded 14th 
March, 1863. 

707, Joun Smetnurst, Royton, Lancashire, “Improvements in the con- 
struction of ships and vessels for the purpose of obtaining additional 
strength and motive power.” 

798. WiLLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the manufacture of iron and steel.”—A communication from Emile 
Guillaume Boigues and Paul Rambourg, Rue St. Sébastien, Paris.”—Peti- 
tions recorded 16th March, 1863. 

727. BENJAMIN WREN, Siockton-upon-Tees, Durham, “ Improvements in 
cleansing and treating certain descriptions of wheat and other grain.” 
728. Ernest Leoris, Bondeville, Department of the Seine Inférieure, 
ae “A uew or improved machine for threshing out the seed of 

flax.” 

731. WittiaM Lorvere, Wyld’s-rents, Bermondsey, Surrey, *‘ Improve- 
ments in the treatinent of rags, and obtaiuing valuable chemical pro- 
ducts from the animal fibre therein.”—Petitions recorded 18th March, 
1863. 

743. Ricuarp CovuciMan, Noble-street, St. Martin’s-le-Grand, London, 
**Improvements in articles or means for supporting or carrying ladies’ 
parasols, bags, or other articles or appendages.” 

747. VasconceLLos Hoventon, Merton-road, Kensington, London, “Im- 
provements in lamps and lamp wicks.”— Partly a communication from 
David Eldon Hall, Brooklyn, New York, U.S.—Petitions recorded 20th 
March, 1863. 

756. Groner ARTHUR BinDELL, Ipswich, Suffolk, ‘‘ Improvements in loco- 
at usually called ‘traction engines,’ to be used on common 
roads.”’ 

761. Witt1am Cuark, Chancery-lane, London, ‘‘ Improvements in the se- 
paration or obtaining of ammonia from azoted matters in the preparation 
of manure."—A communication from Lucien Henry Blanchard and Théo- 
dore Chateau, Boulevart St. Martin, Paris.” —Petitions recorded 21st March, 
1863, 

805, James Dixon Asquitu and GrorGk GreENwoop, Morley, near Leeds, 
Yorkshire, ‘‘ Improvements in rag machines.”— Petition recorded 27th 
March, 1863. 

8 12. ALFRED BLovurn, Rue de Faubourg du Temple, and Diprer NicoLas 
Mercier, Rue Richelieu, Paris, ** An improved axletree with linked levers 
for lifting.” —Petition recorded 28th Murch, 1863. 

830. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, “ Improvements 
in electric telegraph printing apparatus.”—A communication from Theo- 
dore Auguste Marie Sortais, Lisieux, France.—Petition recorded 31st 
March, 1863. 

$36. Isaac RowLAnD, Salford, Lancashire, “‘ An improved mileage appara- 
tus for measuring and registering the distances public vehicles or private 
carriages travel.” 

842. GrorGe TomLinson Bovsrteip, Loughborough-park, Brixton, Surrey, 
‘“*Improvements in steam boilers.”—A communication from Edw: 
Dickerson, New York, U S. 

841. Ropext Gavin, Edinburgh, Midlothian, N.B., “ Improvements in the 
preservation of perishable liquids during the withdrawal or consumption 
thereof.”— Petitions recoded lst April, 1863. 

846. Joun Warren Law and Joun Ineuis, Glasgow, Lanarkshire, N.B., 
“Improvements in making moulds for casting, and in apparatus connected 
therewith. 

848. DougLas SymMonps SUTHERLAND, Great George-street, Westminster, 
*‘Improvements in protecting vessels of war and fortidcations from the 
effects of projectiles.” 

850. Jerome JKAN Poret, St. Quentin, France, “ Improvements in furnaces 
and fire-places, having for object the consumption or prevention of 
smoke.” 

852. Groner Appison Cox, Lochee, Dundee, Forfarshire, N.B., ‘‘ Improve- 
mentsin the treatment or preparation and manufacture of jute, hemp, flax, 
and other fibrous or textile materials.” 

854. ANTON Bruno Seiten, Mansfield-place, Kentish Town, London, 
“ Improvements in casings, covers, or wrappers fer bottles, ars, and other 
articies.”— Petitions recorved 2nd April, 1863. 

858. Joun Sttvester, Westbromwich, Staffordshire, ‘‘ Improvements in 
attaching guards to pressure gauges.” 

860. WittiaM Epwarb Gene, Wellington-street, Strand, London, “ Im- 
proved apparatus for bolting flour."—A communication from Jacques 
Chiron, André Chiron, and Pierre Faure, Paris. 

862. ALYRED VINCENT Newton, Chancery-lane, London, ‘‘ An improved 
construction of pressure gauge.”—A communication from Philip Justice, 
New York, U.S.—Petitions recorded 4th April, 1863. 4 

864. FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, Mid- 
dlesex, “ Improvements in wicks for lamps."—A communication from 
Joseph Hays Connelly, Wheeling, Virginia, North America. e 

866. TaAyLon Burnow, Albert-place, Brighouse, near Normanton, York- 
shire, ‘‘ Improvements in, and machinery for, combing or dressing silk, 
flax, wool, hemp, China-grass, or other fibrous*materials,” 

868. MicHAEL Henry, Fleet-street, London, *‘ Improvements in probes, 
catheters, and similar surgical instr ts."—A ication ma 
Bernard Saurel, Buulevart St. Martin, Paris. 

870. Jonn Burwty, Keighley, Yorkshire, ‘‘ Improvements in pickers, and 
in the means or apparatus employed in the manufacture thereof.”—Peti- 
tions recorded tth April, 1863. Y 

874. ADAM CARLISLE BaMLETT, Ripon, Yorkshire, ‘‘ Improvements in reap- 
ing and mowing machines.” 

878. RICHARD ARCHIBALD BRooMaN, Fleet-street, London, “ Improvements 
in the manufacture of baryta and its derivatives, in obtaining by-pro- 
ducts, and in revivifying or recovering certain agents employed in such 
manufacture."—A communication from Julien Gabriel Lelong Burnet, 
Paris.— Petitions recorded 7th April, 1863. cs 

§82. GEorGE HILL and WittiamM Ripines Hut, Bolton, Lancashire, ‘‘ Im- 
provements in steam boilers.” . 

884. JoserH MosHeimeEr, Dolgelly, Merionethshire, ‘‘ Certain improvements 
in 


















that before these pieces were so “ crumpled up ” large opening 

must have been made for the of the steam. One of the steam 
domes, made of iron, 6ft. high and 8ft. diameter, had been blown 
high in air, and made its descent through the roof of the engineers’ 
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890. James Lez Norton, Belle Sauvage-yard, Ludgate-hill, London, ‘‘ Im- 
pr in hi for washing and drying wool and other fibres 
and rags, also in tenterin , Stretching, and drying fabrics.”—Petitions 
recorded 8th April, 1863. 

892. Howakp Bussy Fox, Liverpool, ‘‘ Improvemeuts in dish covers.” 

902. ALFRED Vincent Newton, Chancery-lane, London, ‘Au improved 
construction of offensive weapon.”—A communication from James 
Cameron Campbell, New York, U.S. 

904. ALFRED VINCENT NEWTON, Chancery-lane, Loudon, ‘‘ An improvement 
in stirrups, and in the mode of attaching the same to saddles.”—A com- 
munication from Jacques Eugene Armengaud, Rue St. Sébastien, Paris.— 
Petitions recorded 9th April, 1863. 








Invention Protected for Six Months by the Deposit of a Com- 

plete Specificaion. 

906. Sainte AurE Covreriz, Bordeaux, France, ‘‘ A semicircular metallic 
slide, whereby the pole bolt is effectually suppressed, and which can be 
adap’ to every four-wheeled vehicle.”—Deposited and recorded 10th 

April, 1863. 





Patents on which the Stamp Duty of £50 has been Paid. 


922. Joun Piatt, Oldham, Lancashire.—Dated 13th April, 1860. 

933. JEAN Josep Louis Bremonp and Louis ZerueRin THUILLIEZ, Boule- 
vart St. Martin, Paris.—Dated 14th April, 1800. 

939. ABRAHAM JONES, Manchester.—Dated 14th April, 1960. 

948. Sir Joun Scorr Litute, Pall Mall, London.—Dated 14th April, 1860. 

1124, Joseru Grimonv, Dundee, Forfarshire, N.B.—Dated 5th May, 1860. 

se TurRNER, Fisher-street, Birmingham.—Dated 16th April, 
1 


974. JoHN Fow er, jun., Cornhill, London, Witt1amM Worsy, Ipswich, 
and Davip Greig, Deptford.—Partly a communication.—Dated 18th 
April, 1860. 

980. Bernard Lavtn, Manchester.— Dated 19th April, 1860. 

984. JAMES WILLIS, Little Britain, London.—Dated 19th April, 1860. 

1083. HENRY Rawson, Leicester.—Dated 28th April, 1860. 

1038. GEorGE ToMLINSON BousFiELpD, Loughborough-park, Brixton, Surrey. 
—A communication.—Dated 30th April, 1860. 

1090. Hiram Hurcuinson, Rue Richelieu, Paris.—A communication.—Dated 
80th April, 1860. 

1020. Davip GARDEN BERRI, 


loomsbury, London.—Dated 24th April, 





Patents on which the Stamp Duty of £100 has been Paid. 
897. WILLIAM Smiru, Aston, near Birmingham.—Dated 15th April, 1856. 
948. JAMES NasMYTH, Patricroft, near Manchester, and HerBeRT MINTON, 
Stoke-upon-Trent, Staffordshire.—Dated 21st April, 1856. 

923. WILLIAM TYTHERLEIGH, Birmingham.—Dated 18th April, 1856. 

989. FRank WILLIAM Buacket, West Smithfield, London.—Dated 24th 
April, 1856. 

1194. ALFRED VinceNT Newton, Chancery-lane, London.—A communica- 
tion.—Dated 20th May, 1856, 





Notices to Proceed, 

8273. Grorce Wricnt, Friern Manor, Peckham Rye, Surrey, “ Certain im- 
provements in the preparation and manufacture of food for cattle.” —Peti- 
tion recorded 6th December, 1862. 

3288. CHARLES SANDERSON, Sheffield, Yorkshire, “An improved mode of 
manufacturing bands for driving machinery, lifting weghts, and other 
analogous purposes.” 

3292. kpwaRD Tuomas Hvuenes, Chancery-lane, London, “ Improvements 
in galva.ic apparatus."—A communication from Johann Jacob Dahms 
and Albert Rudolph Wittig, Berlin, Prussia.—Petitions recorded 8th De- 
cember, 1862. 

3303. PETER EFrrertz, Manchester, ‘“‘ Improvements in machinery or 
> ot age for making bricks, tiles, drain pipes, and other similar ar- 

es. 


3304 WittiamM Epwarp Newton, Chancery-lane, London, ‘*‘ Improvements 
in fire-arms.”— A communication from Leonhard Kastli and Charles 
Custer, Altstatten, Switzerland —Pe itions recorded 91h December, 1862. 

3313. Davip CuaLMers, Dundee, Forfarshire, N.B., ‘* Improvements in the 
preparation or manufacture of textile materiais, and in the machinery or 
apparatus used therein.” 

8316. Joun Kine, Heanor, Derbyshire, ‘‘ Improvements in apparatus used 
for signalling on railways” 

$317. Epwakp Toynbek, Lincoln, “‘ Improvements in extracting oils and 
fatty matters from shoddy or refuse wool, skins, or skin pieces, glue 
pieces, cotton waste, and cther avimal or vegetable matter, and in 
producing an artificial manure.”— Petitons recorded 10th December, 1862. 

3319. WILLIAM TRISTRAM and HENRY BRERETON, Halliwell, wear Bolton-le- 
Moors, Lancashire, ‘* Improvements in machinery or apparatus for siz.ng 
yarns and threads,” 

$320. Joun Ropert Breckon, Darlington, and Tuomas Dovaas, Peases 
West Colliery,Crook, Vurham,“ Improvements in the manufacture of fire- 
bricks and other articles usually made from fire-clay.” 

3321. RopeRT ALEXANDER RONALD, Glenpatrick, Renfrewshire, N.B., ‘ Im- 
provements in printing textile and felted fabrics, and in the machinery 
or apparatus to be used therein ” 

3325. WILLIAM GoULDING, Margaret-street, Leicester, ‘Improvements in 
ploughs.”— Peti/ions recorded 11th December, 1862. 

3830. JAMES GASKELL, Blackburn, and Henry WaLMsiey, Great Harwood, 
near Blackburn, Lancashire, “ Improvements in regulating the tension 
of yarn in the processes of warping, winding, sizing, weaving, and other 
similar purposes.” 

3834. SaMUEL Fox, Stockbridge Works, Deepcar, near Sheffield, York- 
shire, “‘ Improvements in retorts and apparatus employed for the ma 
nufacture of gas, and also in purifying gas.”—Petitions recorded uth 
December, 1862. 

3344. MicuagL Henry, Fleet-street, London, “ Improvements in fitting or 
applying propellers to ships and other vessels.”—A communication from 
Jean Pierre Victor ie Rouge, Boulevart St. Martin, Paris.—Petition re- 
corded 13th December, 1862. 

$345. Martyn JouNn Roserts, Pendarren House, near Crickhowell, Brecon- 
shire, “ Improvements in means and apparatus for preparing and spinning 
wool, cotton, and other fibrous substances.” 

8349. WILLIAM PuELps, Nottingham, ‘* Improvements in locks.”—Petitions 
recorded 15th December, 1862. 

JOHN VARLEY, Bolton-le-Moors, Lancashire, and Jeremian Crow- 
THER, Bradford, Yorkshire, ‘* Certain improvements in steam engines 
A apparatus connected therewith.”—Petition recorded 16th December, 


3365. RoBert HAtrTersLey, Manchester, “ Improvements in apparatus for 
classing printers’ types for composing machines.” 
3367. AUGUSTO ALBINI, Birmingham, * Improvements in breech-loading 
fire-arms.” 
3372. JOHN RAMSBOTTOM and George Hackine, Accrington, Lancashire, 
Iniprovements in machinery or apparatus for measur ing and registering 
the flow of water and other fluids.” 
3373. Joun Witson Hapwen, Kebroyd Mills, near Halifax, Yorkshire, 
Improvements in machinery or apparatus for spinning, twisting, and 
doubling cutton and other fibrous materials.” 
3375. FEbor DE WyLbE, Great College-street, Camden Town, London, 
An improved means for the protection and preservation of lead sur- 
exposed to the action of water, and for the protection of such 
surfaces from d position by atmospheric action.”—A communication 
from Henry Schwartz, Breslau, Prussia, 
3376. LEonarD Latter, Leigh, near Tunbridge, Kent, “Improvements in 
ploughs.” Petitions recorded 17th December, 1862. 
$384. Joun Cuayton, Wolverhampton, **Improvements in reverberatory 
furnaces for heating Jarge masses of iron and steel, and in economising 
the waste heat of the said furnaces.” 
8389. JULES PERNOD, Avignon, France, “A production derived from 
madders called ‘ Purpurine.’ ” 
3391. JosePH LONGLAND, Landport, Hants, “Improvements in street 
lamps.” 





3394. Isaac Houpen, Bradford, Yorkshire, “ Improvements in means 
or apparatus employed iu preparing and combing wool and other fibres.” 
$395. Isaac HoupEN, Bradfurd, Yorkshire, ** Improvements in means or 
apparatus for washing wool and other fibres.” —Petitions recorded 18th De- 

cember, 1862. 

3401. Joseru Datton, Brooklyn, New York, U.S., “ Improvements in knit- 
ting machinery.”— Petition recorded 19th December, 1862. 

3404. ALEXANDER THECPHILUS BLAKELY, Montpelier-sqaare, Middlesex, 

Improvements in breech-loading ordnance.”—Petition recorded 20th De- 
cember, 1862. 

3419. Joncen Bauruazar Datuorr, Copenhagen, Denmark,“ Improvements 
in cutting files, and in machinery to be employed for that purpose.” — 
Petition recorded 22nd December, 1862. 

3432. Gzor@z HENRY BIRKBECK, Southampton-buildings, Chancery-lane, 

ndon, “* Improvements in instruments for surveying and levelling.”— 
4 1. -aameaamaaes from Monsieur Germain Auguste Leroyer, Vincennes, 

3435. ALFRED PIERRE TRONCHON, Rue Ste. Appoline, Paris, ‘‘ Some im- 

provements in the construction of fire-arms.” 
39. WitLIAM CLARK, Chancery-lane, London, “Improvements in the 
means of applying heat to the feet in boots, shoes, and otherwise, part of 
which improvements is — to other heating purposes.”—A_ com- 
munication from Jean Marie Bibet, Emile Léger, and Antoine Faury, 





Boulevart St. Martin, Paris.— Petitions recorded 24th December, 1862. 
WitutaM Cuark, Chancery-lane, London, ‘ Improvements in fire 
arms."—A communication from Philippe Antoine Mathieu and Jule 





Félix Gévelot, Boulevart St. Martin, Paris.—Petition recorded 26th De- 
cember, 1862 


to their normal positions, An arm paioting from the top of the before 
mentioned cylinder carries at its end a pulley, over which a weighted chain 
ted with the float in the boiler works. Rods having long slots or 





, 1862. 

3471. James Rosson, jun., South Shields, Durham, “ Imp ts in or- 
namentai filimgs for domestic stove grates.”— Petition recorded 30th De= 
cember, 1862. 

1, Ropsrt Hannam Coutyer, Beta House, pn Regent's Park, 
London, ‘* Iuprovements in the method of, and apparatus for, preparing 
materials for the manufacture of paper and similar purposes, part of the 
invention being alsu applicable to on scl operations in which materials are 
— to the action of hot agents.”—Petition recorded let January, 

163. 

84, Micuart Henry, Fleet-street, London, “ Improvements in furnaces.” 
—A communication from Hippolite Godard Desmarest, Boulevart St. 
Martin, Paris.— Petition recorded 9th January, 1863. 

97. Witu1AM CLARK, Chancery-lane, London, ** Improvements in the pre- 
paration of green colouring matter.”"—A communication from Charles 
— Ustbe, Boulevart St. Martin, Paris.— Petition recorded 12th January, 


1863. 

110. CuHaRtes Epwarps Amos, Grove, Southwark, Surrey, ‘* Improve- 
ments in hinery for the facture of paper.” — Petition recorded 13th 
January, 1863. 

140, ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 
provemeuts in sewing machines,”—Petitvon recorded 15th January, 1863. 
177. JoserH WiLLiAM Mexars, Whistlers’-court, Cannon-street, London, 
“A new and improved method for making sash frames and sashes, and 
suspending the same by atmospheric or gas pressure.”—Petition recorded 

2Qlst January, 1863. 

417. WituiamM Cuartes McEnree, Birmingham, and George Wiruers and 
THoMas WituERs, Westbromwich, Staffordshire, “ Improvements in 
locks.” — Petition recorded 16th February, 1863. 

654. Sir ALBERT KELLER, Zurich, Switzerland, “ An improved apparatus 
for reeling silk direct from cocoons on bobbins.”—Petition recorded 9th 
March, 1863. 

74. Friepertcn Buser-Kravsnaar, Thavies’-inn, Holborn, London, “ Im- 
provements in apparatus for winding, cleaning, measuring, sorting, 
doubling, throwing, and reeling silk, parts of which improvements are 
also applicable to like hinery for spinning, doubling, and twisting 
—- wool, and other fibrous materials.” —Petition recerded 12th March, 

863. 

717. Georces pe Lairg, Imperial Mint, Paris, “ Improvements in the ma- 
nufacture of brown colouring matters.” - Partly a communication 
a Charles Girard, Lyons, France.—Petition recorded 17th March, 

53. 








752. Fepor pk WYLDE, Trinity-square, Tower-hill, London, ‘* Improvements 
in the manufacture of cement from gypsum.”—Petition recorded 20ih 
March, 1863. 

764. WiLLIAM JounsTon, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in 
apparatus for lighting and heating.” 

765. TuoMAs GrorGE Grant, Royal Clarence-yard, Gosport, Hants, ‘ Im- 
provements in ovens and apparatus for heating the same.”—Petitions re- 
corded 23rd March, 1863. 

852. George ApvIsON Uox, Lochee, Dundee, Forfarshire, N.B., ‘‘ Improve- 
m ents in the treatment or preparation and manufacture of jute, hemp, 
flax, and other fibrous or textile materials.” — Petition recorded 2nd 
April, 1863. 

878. RicuaRD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of baryta and its derivatives in obtaining by-products, 
and in revivifying or recovering certain agents employed in such manu- 
facture.”—A communication from Julien Gabriel Lelong Burnet, Paris,— 
Petition recorded Tih April, 1863. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-oflice Order, made payable at the 
— 5, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent 
Office, 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made jrom Abstracts prepared expressly for 
Tux Enouusn, at the ofice of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

2658. R. W. Greenwoop and C. J. Marson, Gloster-crescent, Islington, 
“ Using the exhaust steam of steam engines by reconveying the same mto 
the boiler." —Daied ist Octoler, 1-62. 

This invention canuot be described without reference to the drawings. 
2662. J. Gincunist, Glasgow, “ Boring engines.”—Dated 2nd October, 1362. 

In one modification of this improved engine the principal parts are 
fitted upon a framing, which is by preference mounted upon wheels. The 
parts comprise a steam boiler, winding details, with actuating cylinder or 
cylinders, and a cylinder for imparting the required reciprocating motion 
to the boring rods. This last mentioned cylinder—which may be fixed or 
oscillating—is disposed horizontally, and its piston-rod actuates the vertical 
arm of a bell crank lever centred on a fulcrum or on journals at a higher 
level than that of the cylinder, and having its other arm projecting hori- 
zontally outwards over the bore, and being connected to the boring rods, 
The steam may have access to both sides of the piston, its action on both 
sides or on one side only being regulated by a suitable valve actuated by 
hand or by the movement of the piston-red itself; or the steam may be 
allowed access to only one side of the piston. The arms of the bell-crank 
lever need not in all cases be at right angles to each other, but may in some 
cases be arranged to suit a diagoual or inclined position of the actuating 
steam cylinder. When the boring rods have to be drawn out of the lever, 
the bell-crank lever may be disconnected and turned out of the way.—Not 
proceeded with. 

2608. F. Ensor, Westbromwich, and W. Payne, Birmingham, “‘ Apparatus 
Jor regulating the pressure of steam in steam boilers, and for indicating 
when the water in steam boilers is too high or too low.”--Dated 3rd 
October, 1862. 

In carrying out this invention the patentees fix upon the top of a steam 
boiler a vertical pipe, the bottom of which opeus iuto the boiler. The top 
of the said vertical pipe is Htted with a valve. A curved pipe branches 
laterally from the vertical one, and is fitted with a safety valve, the lever 
of the said valve being weighted to the pressure at which it is wished to 
work the boiler, At the side ofthe vertical pipe opposite to that at which 
the lateral curved pipe is situated a hollow cylinder of nearly double the 
diameter of the said vertical pipe is placed, the said cylinder being sup- 
ported upon a bracket on the said vertical pipe. This cylinder is divided 
horizontally by a partition into two compartments, the upper compartment 
containing a cylindrical block or weight working therein. A rod passes 
from the upper end of the block or weight, and is connected to the 
free end of the lever of the valve at the top of the vertical pipe. 
The lever compartment of the cylinder constitutes a cistern and contains 
water, the communication between the two compartments being effected by 
a pipe in the partition which dips into the said cistern. On one side of the 
before mentioned cylinder a valve box of small diameter is situated provided 
at about its middle with a valve, the said valve being weighted to a pressure 
which the boiler can bear with safety. The lower part of a valve box com- 
municates by means of a pipe with the vertical pipe, or directly with the 
voiler, and the upper part of the said valve box communicates by means of 
a pipe with the cistern or lower compartment of the cylinder, When the 
pressure of the steam in the pipe exceeds that with which the valve in the 
valve box is weighted, the said vaive is lifted from its seat, and 
steam passes to the upper part of the said valve box, and escapes by means 
of the before mentioned pipe to the cistern of the cylinder. By the pres- 
sure of the steam on the water in the said cistern, it is forced up the pipe 
opening into the upper compartment, and the said water acting on the 
bottom of the block or weight therein raises the said block or weight. 
The rod on its upper end thereby lifts the free end of the levér of the valve 
of the vertical pipe when the steam lifts the said valve from its seat, and 
escapes freely through the said vertical pipe. When the boiler has been 
relieved of the excessive pressure, the valve in the valve box is closed, and, 
the supply of steam to the cistern of the cylinder being cut off, the water 
in the upper part of the cistern returns to the cistern, the block or weight 
in the cylinder descends, and the several parts of the apparatus are restored 





openings in them are connected with the chain of the float, and thro 
the slots in the said rods the lever of the valve of the valve box passes. 
the rising or descending motion of the float the said rods lift the lever 
which holds down the valve of the valve box, and cause the valve of the 
vertical pipe to be raised in the manner hereinbefore explained e 
escape of steam at the said vertical pipe an alarm is made, and the attendant, 
by examining the positions of the said slotted rods on the chain of the float, 
can ascertain whether the water in the boiler is too high or too low.—Not 
proceeded with, 
26,8. J. and W. Les, Leicester, “ Traction engines and boilers for traction 
locomotive, and other purposes.”—Dated 4th October, 1862. 

These improvemeuts in traction engines consist in giving motion to the 
main or driving pair of wheels by a pinion on the crank shaft of the engine 
gearing into an intermediate wheel, on the axis of which is another smaller 
wheel which gears into a toothed whee! on the axis of the main or driving 
wheels. The intermediate wheels turn ona stud which projects from the 
bracket which carries the crank shaft; this stud, the crank shaft, and the 
axis of the main wheels, are so placed that their centres are all in one 
vertical line. In place of the above bined arrang t, two drivin 
wheels are placed under the body part of the boiler, and upon the axle o! 
the said wheels two cog wheels are placed, one on one side of the boiler and 
the other on the other side thereof. In order to give motion to the 
wheels, a shaft is applied under the body of the boiler parailel with the axle 
of the driving wheels. On this shaft are applied pinions for fast and slow 
speeds, A chain and chain wheels are also applied between the crank shaft 
and the lower shaft, in order to give motion from the crank shaft to such 
lower shaft. Oran inclined shatt and bevel gear may be used instead of 
the chain to connect the shafts. This arrangement adimits of steel or india- 
rubber springs being applied with advantage. The improvements in boilers 
for traction, locomotive, and other purposes consist in constructing them so 
that the horizontal tubes which pass from the fire-box conduct the products 
of combustion into asmoke box or chamber, from the top of which they pass 
away through vertical tubes which rise up through the dome or steam 
chamber of the boiler, and on the exterior of the dome the tubes open into 
a chimney which can be turned down when the tubes require cleaning. 
The smoke box or chamber above mentioned is formed by the plate which 
receives the ends of the horizontal tubes from the fire-box being bent at 
right angles, the portion bent down at right angles receiving the vertical 
tubes which rise up through the dome, 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ie 

2541. S. Furxen, Farringdon-street, London, “ Apparatus for ventilating 

railway and other carriages.” —Dated 16th September, 1862. 

This apparatus consists in an improved combination of lines, pulleys, rods, 
weights, and eyes, so fixed in relation to each other that, by moving the 
windows or lights, shutters, blinds, or otherwise, they then open or close 
the ventilator simultaneously, or regulate either to any required height or 
space as described. 

2561. G. 8. Moore, Sunderland, “ Ship building.”—Dated 18th September, 

1862. 

Ships have heretofore, in some cases, been constructed with an iron 
frame having a wooden planking fixed thereto, but difficulty has been ex- 
perienced in employing copper fastenings when constructing ships in this 
manner, as the iron frame 1s found to be eaten away by the bilge water all 
around the copper fastenings. Now, according to this invention the 
inventor prevents the copper fastening from coming in contact either with 
the angle iron, or with the bilge water, by surrounding its upper end with 
another metal which has not the same prejudicial action on the iron. T 
he dves by forming the hole in the angle iron which is to receive the fasten- 
ing of somewhat larger diameter than the fastening, and inserting it into a 
tube of the projecting metal, which aiso extends a short distance into the 
wooden planking. This tube has a flange at one end, which lies against the 
angle iron; the fastening is passed through the protecting metal tube and 
the wooden planking, and is secured beyond by placing a ferrule or washer 
on it and clenching it. The head of the fastening within the vessel is then 
covered with a cap of the protecting metal, the edges of which are’soldered 
all round to the edges of the flange of the tube before mentioned, The pre- 
servative metal employed should be one which wiil not itself act injuriously 
ou the iron, and which selders readily. Zinc or lead, or a mixture of these, 
either alone or comvined with other metal, wiil be found most suitable in 
practice. According to this invention also he makes the ends of two planks 
where they meet to lap the one over the other for a distance somewhat ex- 
ceeding the space between the ribs, and he scarfs theends together, that is, he 
reduces the width of the planks where they overlap one half. He arranges 
the joints so Uhat they shall each fall correctly over two of the ribs, and he 
fastens the ends of each plank to each of the ribs by preference with fasten- 
ings such as hereinbefore described. In order to make the whole more 
secure he drives a bolt down vertically through the joint, and intermediate 
of the ribs into the plank below.—Not proceeded with, 

2573. W. M. Cocunane, Kingston-on-Thames, ‘* Securing the bolts and nuts 

of railway fish plates,” — Dated 19th September, 1»62. 

The bolt. aud nuts by which the fishing plate of railway rails are fixed 
are tound constantly to shake loose in cunsequence of the vibration caused 
by passing trains, and men are now constantly employed to screw up these 
nuts. Now according to this inventon the inventor by preference makes 
the bolt holes in the fish plates circular, and at the outer side of the fish 
plate he makes a notch or notches in the side of each hole, Between the 
tish plate and the nut, and between the fish plate and the head of the bolt, 
he places a washer or thin plate of such a size as to extend beyond the 
nut or head, This washer or thin plate has by preference a projection or 
projections on its inner side, which enter the notch or notches formed at 
the edge of the bolt hole ia the fish plate, or he otherwive arranges these 
parts so that the washer when pressed against the fish plate shall not be at 
liberty to turn on the bolt, The nut of the bolt is then screwed home, the 
washer or thin plate applied under the head of the bolt, and under the nut 
is bent at its edge, so that the bent part may come respectively against the 
sides of the head and nut, by which both the head and the nat will be 
prevented turning.—Not proceeded with. 











Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ge. 
2519. H. Hieets, Salford, “ Apparatus for opening, cleansing, or carding 
cotton, dc.”—Dated 12th September, 1862. 

The object of the First part of this invention is to work and clean the 
fibrous material by means of a series of card rollers, and to remove it at 
the end of such series in a loose form by means of a brush, or other suit- 
able agent, so as to collect it upon a cage and forma lap. Thirdly, the 
invention consists in using a series of rollers, as af id, in binati 
with beaters, which act upon the material as in the usual scutcher, Another 
part of the invention relates to the machine usually termed the cardin, 
engine, and consists in the application of two or more “ lickers-in,” pl 
one before the other, revolving in the same direction, and acting as mutual 
workers, and in combination also with a roller or rollers situated between 
them. Another part of the invention relates to carding rollers or cylinders, 
and consists in the application of a collar or equivalent part, of such @ 
diameter as to prevent the rollers or cylinders to be set too near to 
other. 

2523. M. Cuapwick, Chapelfleld, near Manchester, “ Machinery for doubling, 
folding, or plaiting cloth or other woven fabrics.” —Dated 13th September, 
1862. 








This invention consists, First, in the application of movable cross rails 
or wedges, instead of cards, in the old piaiting machine. The rails or 
wedges in the action of the knife and cloth rise, and at each return of the 
knife the rail fa.ls and presses against the cloth in the form of a wedge, 
aud so secures the material. Secondly, the inventor gives the oscillati 
motion to the knife by means of an eccentric placed on the cranks; th 
eccentric is fixed to a rod connected to a lever, which is placed on the knife 
shaft ; in the action of the crank the eccentric will give a to-and-fro motion 
to the rod and lever, and thus give the required oscillating motion to the 
knife.—Not proceeded with. 

2532. E,. BaLurvoartn, Batley, York, “ Raising gigs."—Dated 15th Septem- 
ber, 1862. 

This invention consists in the application to raising gigs of a cylindrical 
brush placed in coutact with the teasels on the swift, to which rotary motion 
is given at a greater surface speed than the surface speed of the said swif 
and in the direction of rotation thereof, by which means the flocks 
dirt are constantly removed and prevented from accumulating on the 
teasels during the time the hine is in operation, thus iding the fre- 
quent stoppage of the hine for the purpose of cleansing the veasela as 








heretofore. 

2547. L. Leian, Seymour, Connecticut, U.S., “ Machinery for stretching and 
glossing silk, wool, and other slbrous materials,"—Dated 17th September, 
1862. 


This invention relates to the machine for stretching and glossing silk for 
which letters patent were granted to William Skinner, in 1860 (No. 1618), 
and these improvements consist, First, in giving a revolving motion to 
Seats using the feoeem of tching and glossing. This is effected by 
using revolving caps or hose on the hooks or pins used in the aforesaid 
Skinner’s patent, on which the hanks are stretched and lossed, and they 
are put in motion by means of any suitable gearing from outside of the 
steaming and stretching box, Secondly, in such cases where the hanks do 
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not require steaming, the patentee substitutes for the steaming box a suit- 

able frame with hooks and other apparatus for holding, and when necessary 

revolving the hanks while being stretched ; and t improvements enable 

him to apply the machine for stretching and glossing silk, wool, cotton, 
, and other fibrous materials. 

2558. R. Kay, Blue Pits, Lancashire, “ Printing calico and other surfaces.” 
— Dated 18th September, 1862. 

This invention relates, First, to a novel application of and improvement 
upon the sieve now used by block printers to supply the colouring matter, 
and consists in adapting such app to cylinder printing particularly ; 
but it may also be applied to various descriptions of printing, such as type 
surface or letterpress printing. The improved sieve consists of an internal 
cylinder, having an external covering of india-rubber, or other elastic sub- 
stance, so as to form a cavity or chamber between the two, which cavity is 
to be supplied by tubes with water or liquid from a cistern, and the 
P uly regulated by valves; the surface of the india-rubber may 
either be corrugated or covered with woollen or other fabrics. A Second 
portion of the invention consists in the novel —— and use of an 
endless band of wire gauze, instead of and as a substitute for the band of 
felt or flannel now employed in ordinary calico printing machines to supply 
the colouring roller with colour by transferring it from the Predens «a 
— rotating in the colour trough to the said coluur roller.—Not proceeded 
with, 

2559. W. and J. Topp, Heywood, Lancashire, ‘‘ Apparatus for collecting 
* waste or fly' fg spinning machiaery.”—Dated 18th Septe' , 1862. 

Thi. invention, for the collection of waste cotton or fly from the surface of 
such spinning machinery where it is t i to i consists in 
the novel bination an ig t of a series of rollers caused to 
revolve by their traversing over such said places or surfaces, so that in their 
Pp 38 they shall collect all waste or fly and retain the same upon their 
veeeons until stripped. 

2568. J. and W. Smiru, Collyhurst, Manchester, “ Apparatus for doubling, 
measuring, and plaiting woven fabrics.”"—Dated 19th September, 1862. 

The fabric is, according to this invention, doubled by passing it between 
the prongs of a fork, and over a rod carrying a roller, which revolves 
against the middie of the fabric as it moves onwards. The fabric then 
passes in contact with a measuring roller, and is drawn and led by other 
rollers to a vibrating frame, through which it is passed in order to plait it. 
The shaft of the measuring roller gives motion by toothed and worm 
gearing to an index plate, so that the quantity of fabric passed through the 

hine may i with exactness.—Not proceeded with. 
2575. R. R. Jackson and J. Court, Blackburn, “ Looms for weaving.”— 
Dated 19th September, 1862. 

The objects of this invention are to save power, to diminish the friction 
and strain upon the warp, and enable the loom to be worked advantageously 
at a higher velocity, and all these objects are gained by shortening con- 
Jointly the “sweep” or radius of the crank, and the length of the slay 
sword, or radius in which the slay oscillates, so as to reduce the oscillation 
of the +lay to considerably less extent than at present in use. By this 
arrangement, and by bringing the healds os close as possible to the 
reed when back from the cloth, a wider shed is secured with the same 
tappets or extent of movement in the healds, or an equally wide shed is 
obtained with less movement of the healds ; and by the motion of the 
shuttle race of the slay being in the are of a smaller circle, and inclining 
more backwards when at its greatest distance from the cloth, the ** back 
bearing” forthe warp can be set lower, and, at the same time, a better 
“cover” is secured to the cloth, and from these causes combined the strain 
upon the warp is also considerably reduced. An additional advantage in 
working the shuttle race in the are of a smaller circle is that the “ sweep” 
of the shuttle race and the line of the yarn forming the bottom of the shed 

















and picking mepees will also be simultaneously turned backward, thereby 

maintain eir relative positions, so that on finding the broken pick or 

the place where no weft has been introduced, all the parts will be found in 

proper relative position or working order. 

2595. W. Dosson, Nottingham, “ Producing various colours on lace or other 
Sabrics.”— Dated 23rd Se , 1862. 

This invention has for its object the production of various colours on 
lace or other fabrics, whether made of silk, cotton, or other material. 
Hitherto it has been usual when dressing lace fabrics (or other fabric) to 
dress each of them of one colour only, whereas this invention consists in 
the employment of various coloured dyes for one and the same piece of lace 
or other fabric, by which means the lace or other fabric acquires any 
required colours. 

2601. J. Farran, Bolton-le-Moors, ‘‘ Looms.”—Dated 24th September, 1862. 

This invention cannot be described without reference to the drawings. 
2607. R. R. Jackson and A. J. Jackson, Blackburn, Lancashire, * Preparation 


direction in the length of the axis, so as to form a furrow. This implement 
in rolling over the ground causes the tines or coulters to enter and stir up 
the soil, while at the same time the spades or shares form the furrows. 
The tines or es act on different parts of the soil at the same time, the 
tines during the one traverse of the imp! t | ing and tightening 
pa soil operated on in the subsequent traverse of the spades.—Not proceeded 
with, 


2646. J. BuckNatt, Boston, Lincolnshire, *‘ Construction of horse-hoes.”— 
Dated 29th Se: *, 1862. 

In this improved horse-hoe the patentee uses a cranked axle for the run- 
ning wheels, and on any convenient part of this cranked axle is secured a 
worm wheel, into which rs a snail or worm, so that, by actuating this 
latter, by means of a handle or lever adapted to its shaft, the cranked shaft 
may be turned round on its bearings, and by that means be raised or lowered, 
thereby raising or lowering the entire f: k of the imp! t with the 
tines and other parts attached to theframe. The tine bar is placed imme- 
diately below the cranked axle of therunning wheels, and the tine levers are 











and treatment of flax and other fibrous materials to be quently 
operated upon by machinery employed for preparing and spinning cotton.” 
— Dated 24th September, 1862. 

This invention has for its object the preparation and treatment of such 
fibrous material as is generally of longer staple than cotton fibre, so that 
such prepared fibrous material may be subsequently operated upon either 
alone or in combination with cotton or other fibrous material by such 
machinery as that commonly used for preparing, spinning, and weaving 
cotton alone, and the invention consists, First, in preparing flax, tow, or 
other fibrous material so as to be submitted to a carding process by any 
ordinary means, sometimes only to the extent necessary to put it to the tow 
card and then carding the material ; then operating upon the carding 
material by gill drawing combsto still further straighten the fibres if required; 
next forming the material into a lap or sheet by means of a Derby doubler, 
or other suitable machine ; and then cutting the laps or sheets into short 
lengths by a machine similar to that described in the specification of a 
patent granted to the present patentees on the 24th day of September, 1862 
(No. 2608), or any other suitable machine. When the fibrous material has 

derg these p , it is ready to be operated upon alone or in com- 
bination with cotton in ordinary preparing and spinning machinery for 
operating upon cotton fibre. 
2608. R. R. Jackson and A. J. Jackson, Blackburn, Lancashire, ‘‘ Machinery 
Sor cutting fibrous and other materials.”—Dated 24th September. 1862. 

This invention consists in certain di ions of hi which have 
been mostly used heretofore for cutting paper, such machines consisting of 
a knife which has either a vertical or a compound vertical and lateral move- 
ment, but the patentees prefer such as make a diagonal cut; the knives in 
these machines cut against or into lead or other soft metal or material. These 
improvements consist, viz., in combining a lattice or endless feeder with 
machines of the class above described to feed forward the material to be cut, 
which is made to pass between a pair of weighted rollers having intermit- 
tent motion imparted to them. 

2610. T, Epwarps, Blackheath, Kent, “ Preparing fibrous materials for spin- 
ning.” — Dated 241th September, 1862. 

In carrying out this invention the inventor takes linen and cotton rags, 
and having carefully sorted them, he submits them to a series of operations, 
whereby they will be reduced to a state of separate filaments. The first 
operation to which he proposes to submit the rags after sorting them is, to 
a beating or tearing action in a machine constructed after the principle of 
the machine well known iu the cotton and woollen trade as the “* devil.” In 
this machine the woven threads will be torn asunder and brought to a state 
of loose filaments. These filaments he conducts to a carding engine for the 
purpose of carding out the same and reducing them to a state of fine fibres. 
The carding operation may be repeated until fibres of the requisite fineness 











correspond more perfectly than in the common loom, and this, togeth 
with the more obtuse angle of the shed and other ci t ‘ bi 
to enable the patentees to pick earlier in this loom than in the common 
loom, The friction upon the yarn is considerably reduced from three 
causes ; firstly, from the fact that the sweep of the slay, being of less extent, 
the number of times the reed passes or rubs any given point in the 
yarn is correspondingly reduced ; secondly, because the speed at which 
the reed travels, and, therefore, the violence of its rubbing action, is 
reduced ; and, thirdly, because the reed passes the yarn at a much more 
acute angle than in the common loom. 

585. C. MERTENS, Chelsea, London, “* Apparatus for scutching and dressing 

flax, hemp, de.” —Dated 22nd September, 1862. 

In carrying out these improvements the patentee prefers, first.to pass the 
raw flax, straw, hemp, or other fibrous materials, through or between fluted 
rollers, which may be arranged in combination with the improved scutching 

hi , or be ted and driven separately therefrom ; but the fibres 
of flax may be separated from the straw, according to these improvements, 
without previously submitting the flax to the action of fluted rollers. The 
flax. hemp, or other fibrous materials to be scutched, cleaned, or dressed, 
are placed in hinged spring holders, which hold the fibrous materials firmly 
about midway of their length. These spring holders are placed on a table 
side by side, the ends of each holder being furnished with a sliding bolt and 
catch, aud when the two parts of the holder are folded together with the 
fibrous material between them. the two ends of the holder are pressed 
together by a lever attached to the table, so as to allow the sliding bolt to 
be moved into a catch to connect the parts, and thus nip and hold the 
fibres firmly between them. Holders containing the fibrous materials may 
be passed, by means of an endless chain or other mechanical means, in con- 
tinuous succession through the scutching machine by being introduced 
between suitable guides at one end thereof ; and as they pass out of the 
guides at the other end with part of the length of fibres scutched or cleaned, 
they are taken successively to the table before-mentioned, and the cleaned 
ends of the fibres are laid over an open holder, which is then closed thereon 
and secured as above described, the uncleaned ends being released from the 
first holder. The holder is then ae through the machine, as before 
described, so as to present the uncleaned ends to the action of the beaters, 
thus causing the fibres to be cleaned or scutched from end to end. ‘The im- 
proved scutching machine consists of two parallel, or nearly parallel, axes or 








are j, and he then converts the product into rovings, which will 
admit of being spun in the usual way of spinning cotton.— Not proceeded 
with, 


2616. J. R. Breacu and E. B. Presmitn, Leeds, ** Machine for reducing or 
equalising the length of animal or vegetable fibres.” —Dated 25th September, 
1862. 

This machine consists principally of the following parts:—First, an 
endless travelling cloth or apron, upon which the fibres to be operated on 
are placed. This cloth or apron carries the fibres forward, and delivers 
them on to rollers, discs, or wheels made of metal, wood, or other suitable 
material, over which are placed other rollers or wheels held down by means 
of springs#or weights, so as to compress and hold the fibres. These rollers 
or wheels are actuated by suitable gearing, so as to advance the mass of 
fibres, and present them continually to the edges of circular saws, breakers, 
or tearers, one of which revolves between each pair of rollers or wheels. 
These :aws or breakers are formed with projections so constructed as to 
break or tear the fibres asunder (without cutting them), which then fall 
down into a receptacle beneath. The wheels or rollers, and also the saw 
or breakers, are placed at suitable dist apart, ig to the length of 
fibre desired, and are capable of being ‘adjusted neafto or further from 
each other, soas to produce fibres of the exact length required. 

2623. T. R. Hanpina, Leeds, ‘* Machinery for opening, cleansing, and carding 
fibrous material.”— Dated 25th September, 1862, 

This invention relates, in the First place, to a novel arrangement of 

pparatus for opening, cl ing, or preparing fibrous materials, In carry- 

ing out this invention the material to be operated upon is placed upon a 

travelling feeding sheet, which delivers it to the first of a series of por- 

cupine rollers. Each of these rollers has its pins set in a direction con- 
trary tothat of its motion, and an increased speed is given to each of the 
rollers of this series over the roller immediately preceding it. Thus the 
second roller on to which the material passes has an increased rapidity of 
revolution as I i with the first roller. In like manner the third 
roller revolves more rapidly than the second, and so on through the series, 

Under each of these rollers (which may, if required, be heated) is a dish, 

trough, or plate of the same sweep or curve as the curve described by the 

points of the pins during the revolution of the rollers. The inner surface 
of the dish, trough, or plate approaches nearly to the points of the pins; 
ings may be made in various parts of the dish, trough, or plate, 














shafts turning at each end in bearings fixed on the framing of the 
The two axes or shafts have toothed wheels of equal size fixed thereon, to 
which motion is communicated by suitable mechanism to cause them to 
rotate in opposite directions ; each axis carries a series of curved arms, to 
which sheet metal or other suitable material is attached of similar form or 
contour to the arms, in order to close or partly close the spaces between the 
arms, thus forming curved wings from end to end of the axes between the 
side framings of the machine. To the extremity of each wing longitudinal 
beaters are affixed, made of wood, or other suitable material. These beaters 
are formed with round or blunt surfaces at the point where they commence 
their action upon the fibrous materials, and gradually become angular 
or edge-shaped towards the point where they cease to act upon 
the fibrous materials, The beaters carried by each axis in their 
revolution are arranged to strike and operate upon the opposite 
sides of the fibrous materials simultaneously, near to the point where they 
are held by the holders. In order to act very effectively upon the fibrous 
materials, one series of the curved arms or wings are l.ned with wood or 
other suitable material, so that, as the opposite, wings revolve within them, 
the fibres are more or less pressed or operated on between the edge of the 
beater. The fibres contained in the holders as they leave the machine are 
stroked down or operated upon by a series of revolving blades or wings, 
which thus straighten and lay the fibres parallel. The operating parts are 
enclosed by a casing of sheet iron or other suitable material. 

2592. R. Famrpurn, Burley, near Otley, Yorkshire, “ Machines for combing 

wool or other fibrous substances.” — Dated 23rd September, 1862. 

This invention relates, First, to the transfer comb, carrying comb, or 
porter comb motion, and the improvements consist in the application thereto 
of a friction box or pair of flanges, or collars, with a washer of leather, 
india-rubber, cloth, or other flexible material, placed betwixt to produce 
friction, the amount or degree of which is adjusted or regulated by a spring. 
By this means the inventor prevents that trembling of the comb which is 
now experienced when it is brought up to the “ nip" or into contact with 
the nipping apparatus. Secondly, this invention relates to the nipping motion, 
and consists in the application of slide bosses and adjusting screws for 
attaching the cross bar on which the upper or top jaw moves, by which 
means the said top jaw can rapidly be set, adjusted, or regulated to the 
groove of the lower jaw, so as to obtain perfect parallelism thereof.—Not 
proceeded with. 

2503. T. and W. Knows, and J. and W. Hovanton, Gomersal, York- 
shire, “ Looms.”—Dated 28rd September, 1862. 

This invention relates, First, to the box motion, or to a means or method 
of working the rising boxes in looms for weaving, and consists in combin- 
ing and arranging mechanism or apparatus for that purpose as follows :— 
Ateach end of the loom a tappet is fixed on the low shaft which operates 
upon the slide plates or brackets, capable of sliding in fixings attached to the 
loom framing. These slide plates support lifting horns or arms, which are 
capable of being operated by rods and levers from peg lags or jacquard 
apparatus, and caused to take into one or other of a series of notches 
attached to or formed on levers which are hinged to the framing, and con- 
nected by rods to the rising boxes, which are thereby operated and brought 
into position, according as they are indicated and actuated by the peg lags or 

uard apparatus. Secondly, this invention relates to the picking motion, 
and consists in combining and arranging apparatus for that purpose as 
follows :—An eccentric is fixed on the crank shaft (at each end* of the 
loom) operating a slide bar or rod, on which is hinged a pair of horns or 
arms, — of being operated by peg lags or jacquard apparatus, and 
thereby brought into contact with one or other of two nibs or projections 
formed on a lever plate hinged to the framing, and according to the action 
upon which the picking lever is moved into or out of contact with the 

ing noses or picking tappets. Thirdly, this invention relates to a 

ing back motion or means of turning k when tie weft breaks or 


becomes used up, which consists in combining and arranging apparatus in 
such manner that, on the jacquard or peg lass being reversed or turned 
backward by the attendant operating upon levers and8catches, the boxes 





but op 
so as to allow any waste tow or any impurities or foreign matter to fall 
through. Bet each p pine roller the plates, dishes, or troughs are 
joined, and when the material operated upon is taken from one rviler to 
the other, it is drawn out a little by the greater speed of the roller which 
takes it up. The fibrous material is then taken from the last rojler by any 
of the ordinary ical arrang now in use for such purpose. 
The invention consists, Secondly, in a peculiar mode of constructing 
circular card cylinders, whereby these cylinders can be made lighter, and 
at less cost than those now in use, and so constructed that dust and other 
impurities may be removed from the fibres with facility. For this purpose 
the patentee dispenses entirely with the heavy iron or wood surfaces or 
ripheries of card cylinders as usually constructed, and in place thereof he 
oe firmly on to the shafts of the card cylinders a pair or more of swifts or 
pulleys of the required diameter. The number of these swifts or pulleys 
will, of course, depend upon the width of the carding surface required. On 
to these swifts or pulleys he bolts or otherwise fastens the card lags or 
staves which carry the pins or teeth, and these staves are made to stretch 
across the intermediate space between the swifts or pulleys, and any addi- 
tional support to the card lags or staves between the swifts or pulleys can 
be obtained by means of rings turned to the same diameter as the swifts or 
rs and mounted on the shaft of the card cylinder. The same effect 
may be produced by backing the lags or staves with picces of sheet or angle 
iron, or other suitable material. When, therefore, all the lags or staves 
are mounted on their swifts or pulleys, an even carding surface equivalent 
to the ordinary cylinders will be produced. The Third part of the inven- 
tion cannot be described without reference to the drawings. 
2628. J. and R. D. Minner and F. Hurp, Waketeld, “ Preparing flbrous sub- 
stances.”—Dated 26th September, 1862. 

This invention has for its object the regulation of the drag in the passing 
of the sliver of wool or other material from the front drawing roller to the 
bobbin by means of friction discs, in substitution for the apparatus ordinarily 
employed for this purpose. In order to accomplish the said object there 
are two discs, one fixed on the ordinary driving shaft and the other on the 
shaft which works the drag and the traversing motion, such discs corre- 
sponding with the ordinary speed cones. And there is an intermediate disc 
or pair of discs, which is or are moved up and down in the direction of a line 
passing through the centres of the said two shafts, by the action of the 
ordinary catch wheel and weight on the screw, or other suitable mechanisin. 

he pair of i jiate discs emb a portion of the face of the two 
stationary discs between them, and they are kept in contact therewith by 
means of a spring and socket. By this arrangement the said intermediate 
dises, by being moved over the face of the two stationary discs, are caused 
to change as required the speed of the disc on the shaft which works the 
drag and traversing motion, and are thus used in substitution for the 
ordinary strap belonging to the ordinary conical speed pulleys, 














Ciass 4.—AGRICULTURE. 


Including Agricultural — a Implements, Flour 
is, §e- 


2639, M. PuppEroor, Blisset-strect, Greenwich, ‘‘ Apparatus for tilling land.” 
— Dated 29th September, 1862. 

This invention consists of a truncated cone forming the body of the 
instrument ; this is mounted on an axis and in a suitable frame, so as to 
turn in a rolling direction while passing over the ground. The frame is 
furnished with handies to guide it like an ordinary plough, and a beam or 
part to apply the tractive force. On the cone piece or body at the large 
end the inventor applies in radial positions what he terms curved coulters or 
tines, sharp on the one edge and thick on the other edge or back, and on the 
other end he mounts in a similar and radial position a series of what he 
terms shares, being spade-like instruments, which are set at an angle to the 
axis, and so as in revolving to throw the soul on one side, that is, in the 





jon around bar or shaft in front of the running wheels, the tine 
levers being secured thereon by means of tightening screws, so that their 
position on the round shaft may be altered and adjusted for the purpose of 
raising, lowering, or regulating the inclination of the points of the tines 
either in or out of the ground. In order to take the strain off the tine bar 
draught bars are adapted to the latter, and connected at their opposite ends 
to the shafts. The front round lever bar is suspended by links from two 
slotted bearings fixed to the f! k of the imp) t, so that the front 
lever bar, and with it the lever and tines, may be moved laterally in either 
direction by means of a hand lever which turns ona central pin asa fulcrum, 
its outer end being connected to both of the ends of the round front bar of 
the implement by means of suitable links and screw couplings. 


Ciass 5.—BUILDING.—NoneE. 


Ciass 6.—FIRE-ARMS, 

Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 

ments of War or Defence, for Gun Carriages, ¢c. 

2533. W. L. Tizanp, Mark-lane, London, ‘* Improvements in the construction 
of ships, vessels, cupolas, and forts, and in apparatus employed therein.” 
— Dated 15th September, 1862. 

These improvements consist in the construction of the hulls of ships or 
such parts as may be required, cupolas and forts, of iron or steel, or both, 
in one mass by welding together the slabs or plates necessary for their con- 
struction in situ. Rivetted joints, separate armour plates, and, when the 
wwetal is sufficiently thick, both ribs and wooden lining may be dispensed 
with ; at thesame time, it is said by the inventor that struccures of greater 
stability, sounder workmanship, and of more enduring powers, will be pro- 
duced than those made upon any previous plans. The metal used may be 
of any thickness, but need not be in pieces of more than one-fourth the 
area of ordinary loose armour plates, whereby economy in price, and 
facility in handling, will be among the advantages obtained. The principal 
conditions, plant, and processes necessary for carrying out this invention 
consist of—First, tough iron or steel slabs, or plates forged of suitable 
thickness. Secondly, the usual stationary and portable templates showing 
the configuration of the work to be executed. Thirdly, the progressive 
erection of strong and roomy stages, both inside and outside of the intended 
hull or other work, on which are placed tramways for the transit of trucks 
and small locomotive steam hammers; the latter made so as to deliver their 
blows on the slab to be welded in any required direction, Fourthly, plan- 
ing machines, by which the edges of the slabs or other work are serrated 
or grooved, so as to lock into each other and be expeditiously and equably 
fused at a depth not greater than one-tenth of an inch, which is found 
sufficient to make a sound joint. Fifthly, bending machines, to give the 
material proper forms and curvatures. Sixthly, suitable guides to keep 
the welding parts in true position while under the influence of the steam 
hammer. Seventhly, intervening cushions or striking blocks, with serrated 
and grooved faces, 10 protect the outer edges of the slabs from injury by 
thehammers. Eighthly, blow pipes, for the delivery of oxygen gas com- 
bined with carburetted hydrogen, of improved construction and sufficient 
power, and in the requisite forms to weld seams of any thickness, length, 
and shape. Theapparatus by which the oxygen gas is generated consists 
of an iron retort, in which oxide of zinc and nitrate of soda are decomposed, 
their products being chiefly oxygen ; there are also a separator and con- 
denser by which the products of distillation of the above ingredients are 
divided and cooled before the oxygen enters the gasholder. The carb i 
hydrogen could be produced by a similar plant, but it is more convenient to 
take it from the street main gus pipe. These gases are brought together 
into one flexible tube, constituting, in fact, with its improved burner, a 
movable blow pipe capable of being regulated, moderated, or made to burn 
with the greatest conceivable intensity, melting even platinum as if it were 
sealing wax. One of the most important facts connected with the present 
invention is that oxygen gas is no longer a costly commodity, being now 
made at less than 7s. per thousand feet, whereas that from manganese, the 
only ingredient which formerly produced oxygen, cost from £8 to £10, so 
that this indispensable gas, made as here described, is the cheapest fuel 
extant for all purposes requiring an intense and controllable heat, either 
constant or intermittent, concentrated or diffused, 

2544. R. Lakin, Ardwick, Lancaster, “ Plating or shielding ships of war.”— 
Dated 16th September, 1862. 

This invention consists, First, in applying springs between the plates or 
shields and the sides of the ship to act as an elastic cushion to the plates ; 
Secondly, in supporting the plates on brackets or the like attached to the 
sides of ships, instead of bolting the plates to the sides ; Thirdly, in apply- 
ing to the sides of ships metal pipes or tubes or metal bars, made wholly or 
partially of a circular or other curvilinear form, instead of the plates as 
ordinarily used.— Not proceeded with, 

2624. W. PETTET, Philadelphia, U.S., ‘Covering for protecting vessels and 
Sorts from shot, shell, &e.”—Partly a communication,— Dated 26th Sep- 
tember, 1862. 

This invention consists in protecting the exterior of vessels of war and 
other vessels, forts, and batteries, fiom being broken or penetrated by shot, 
shell, or other warlike missiles, by covering the exposed parts with an 
armour composed of boiler plate iron, and an intermediary elastic filling, in 
such a manner that the armour will be sufficiently elastic to yield or indent 
irom the impact of heavy shot or shell to produce the resisting quality 
required without breaking, and at the same time avoid the greater weight 
incident to the use of thick armour plates now being used for such protec- 
tions upon gunboats and other vessels of war.—Not proceeded with. 

2631. F. R. Stack, Whetstone, ** Escalading apparatus for military pur- 
poses.” —Dated 27th September, 1362. 

This invention consists of a platform of splayed timbers, mounted at one 
end upon travelling wheels, behind which there is a guiding lever with 
stay irons jointed to the platform. Upon the timbers is placed a series of 
planks or treads at a short distance from each other, for crossing moats or 
ditches (the inner side of which is not much higher than the outer one); 
the apparatus is thrown across intact. But for scaling walls which require 
the apparatus to be elevated to an angle of more than about 30 deg., every 
alternate tread is removed so as to form a ladder. For passing vver low 
walls or pales two platforms are jointed to a central piece, the whole being 
kept straight by ropes passing over stanchions, After being placed in 
position, the ropes are cast off, when the central piece takes a bearing upon 
the top of the wall or stockade, and the inclined platforms afford the means 
of ascending on the one side and descending on the other.—Not proceeded 
with. 

2640. W. B. Lorp and F. H. Ginpert, Sandgate, “ Improvements in loading 
Jire-arms, and in blasting.” —Dated 29th September, 1862. 

This invention cannot be described without reference to the drawings. 
2649. J. H. Jounson, Lincoln's-inn-fields, London, “ Shells for war purposes.” 
—A communication.—Dated 2yth September, 1862. - 

This invention relates to either spherical or elongated shells, and consists, 
First, in forming the main cavity of the shell by using a core of the form of 
a regular or nearly regular polyhedron, so as to leave the cavity with 
several plane or nearly plane faces, forming angles or corners at the junc- 
tions of these planes. By these meaus the sheil is ruptured at each angle, 
and breaks into as many parts as there are planes in the walls of the cavity. 
Another improvement consists in causing the fuse plug or tube to extend 
back into the centre of the cavity, thereby ensuring the tiring of the charge 
at the centre of the shell first. ‘This end of the plug is made of thinner 
metal, so that it will collapse and close 80 soon as it is acted upon by the 
explosion of the charge, thus preventing any loss of gas through the fuse.— 
Not proceeded with. 


Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2617. J. Earpury, Woodville, Leicester, “ Pitch pipes or tuning pipes.”— 
Dated 25th September, 1862. ‘ % 

This invention consists in constructing pitch pipes or turning pipes by 
inserting in the usual tube, or the outer case of the same, a sliding or 
movable piece or frame, which contains the sounding reed or tongue, 80 
that, when necessary the same may be removed to clear the reed of dirt or 
obstructions. At or near the fixed end of this reed or tongue the patentee 
places a sliding orshifting piece, hereafter termed the regulator, which can be 
moved to and fro so as to nip or hold the reed or tongue at various points, 
and thus increase or diminish the length of the free part of the said reed or 
tongue, and by the use of scale marks insure the production of the note or 
tone required to be ded ; hence these pitch pipes or tuning pipes can 
made to sound any and every one of the notes of the chromatic scale, 
whether full tones or semi-tones. The aforesaid scale marks may be on the 
said regulator, but for greater certainty and facility of use he adapts a 
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iece, which may be a separate taper piece, which being pushed between the 
a of the ras ee a groove or all on the end of the sliding or shifting 
regulator af id, will regulate with t the note to be sounded. 
The scale piece, instead of being a separate — may be suitably 
curved, so as to have the eame effect and be secured (free to turn) to the 
regulator aforesaid in order to be always in position ready for use, and this 
arrangement he deems the most suitable for pitch pipes. To the regulator 
he can affix a pointer central thereto, by moving which pointer to the one 
side or the other, the scale marks on the scale piece being brought to the 
said pointer, the effect will be produced that the free part of the reed will 
be either somewhat shorter or somewhat longer than if the pointer were in 
its _— right line position, from which flattening or sharpening wiil 
result. 





Crass 8.—CHEMICAL. 


ini Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2604. R. A. Brooman, Fileet-street, London, “ An improved composition for 
painting.”"—A communication.— Dated 24th September, 1862. 

This composition, called ‘* neoline,” is made by mixing two compounds 
specially prepared, and incorporated at thetime of using. The first or liquid 

pound is posed of 750 parts of distilled water, 65 parts of oxalic 
acid, 60 parts of sugar, syrup, or other saccharine matter, 100 parts of alkali 
in salts or liquid | say, salts of tartar, soda, potash, ammonia, or other alkali, 
modifying the proportion according to the strength of the material used), and 

25 parts of soft soap. The second or siccative compound is composed of 125 

farts of white lead or zinc white, with barytes for its base, or chalk, 125 

of boiled drying oil, 250 parts of liquid siccative ofany kind, 250 parts 
of zumatic (zumatique) white siccative in powder, 200 parts of soft soap (by 
preference mixed with silicate of potass or soda), and 50 parts of litharge. 

2605. W. Mappick, jun., Liverpool, “* Treating and preparing madder for 
dyeing purposes.” —Dated 24th September, 1862. 

The patentec claims, First, treating madder for dyeing purposes after 
being ground by first saturating, damping or wetting with water, and then 
allowing it to siand for any time within twenty-four hours previous to or 
before it is placed in the dyeing bath or beck. Secondly, preparing madder 
for dyeing purposes by dyeing without pressure, or with limited pressure, 
after being treated as mentioned and claimed under the first head of the 
invention. 

2627. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Puri- 
Sying or preservative lotion for the mouth.”—A communication.—Dated 
26th September, 1862. 

For the manufacture of this lotion the inventor firstly mixes together 
one ounce of each of the following ingredients, viz. cochlearia, vine tendrils, 
rose leaves, pyrethrum, pounded peruvian bark, earth moss, and scraped 
horse radish ; to these he adds thirty-two ounces of alcohol of eighteen 
degrees strength, and thirty-two ounces of distilled water. This mixture 
is then allowed to stand for about a fortnight in a warm place. At the end 
of this time he adds to the mixture one ounce of the root of anatherum 
and one ounce of pounded cloves, and again lets it stand for another fort- 
night or three weeks, shaking it up frequently during that time. The 
fluid portion of the mixture is then separated by filtration, and to this is 
added two ounces of tincture of myrrh, two ounces of tincture of guajaci, 
and two ounces of tincture of cinnamon. The lotion is then bottled and is 
fitted for use. 


2634. M. HENRY, Fleet-street, London, ‘‘ Certain new and improved applications 
of petroleumand its products, certain ugents produced by combining the same 
with other substances, and certain modes of treating caoutchouc, gutta- 
percha, and their compounds and substances similar thereto.”--.A commu- 
nication.—Dated 27th September, 1862. 

This invention relates to the employment of petroleum and its products 
for vulcanising and devulcanising itch for producing certain agents 
or compositions, and for other manufacturing and useful purposes. In 
carrying out the invention a particular product or mixture of petroleum, 
(called mixed petroleum) may mostly be employed with advantage. This 
product or mixture consists of a combination of the three following pro- 
ducts obtained by distillation or rectification from the clear and very 
volatile petroleum generally procured from America, though it may be 
from other places :—First, a clear colourless liquid boiling at about 154 deg. 
smelling like ether, and of the density of 0°669 deg. ; at 60 deg. the density of 
its vapour is 3°05 deg. ; this liquid, which is the most plentiful product of 
distillation, is called (especially by Pelhouze and Cahowis) hyduret of 
caproylene. Secondly, a clear colourless strongly smelling etherated liquid, 
distilling at about 203 deg. Thirdly, a heavier, clear, colourless liquid, dis- 
tilling at about 320deg. By combining these three prod he P d, 
which is called mixed petrol , is obtained. A principal object of the 
invention consists in the application of petroleum asa solvent. 

2645. H. ELLs, Bangor, North Wales, ‘‘ Improvements in the manufacture of 
compounds of silica, and in the application of certain compounds of 
silica to mineralise woven fabrics, paper,and paper pulp, to harden and 
preserve stone and cement in the production of artificial stone and paint, 
and in the production and glazing of porcelain and such like manufac- 
tures."— Dated 29th September, 1862. 

To facture p i sili the 7 rst precip the 
compound silicates out of solutions of silicate of soda, or of potash, by 
means of solutions of any of the salts of the metals, or of the earths; he 
then strains and washes the silicates so obtained, and while recently formed, 
or in the gelatinous state, he re-dissolves them in as much as may be sufficient 
of a solution of silicate of soda, or of potash, or of both. If the silicates 
have been allowed to get dry, he heats the mixture up to the boiling point 
to facilitate their solution. All gelatinous silicates, however obtained, may 
be made soluble in the above manner, and by addition of carbonates of soda 
or of potash. Soluti of the boro-silicates, phospho-silicates, and chromo- 
silicates he obtains by mixing saturated solutions of borate of soda, phos- 
phate of soda, or chromate of potash, with an equal quantity by measure 
of solutions of silicates of soda, of potash, or of both, of about 1-2 specific 
gravity, and then precipitating by means of solutions of the metallic or 
earthy salts, and washing and re-dissolving the recent precipitates so 
obtained in the manner described. All the above F d soluble silicat 
may be reduced by evaporation into a gelatinous state, and preserved for 
use in that state in air-tight vessels. 

2654. rae 7 iy or ge 7 ogee te a ” tate of varnish, 
printing ink, paint, an mting colours."—A communication.— 

ent September, 1862. — a 

is invention consists in the use and application of troleum, or t 
products thereof (instead of linseed oil, hitherto in use), ay the fact = 
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two or more taj nted rods, which may be either round or square, and 
which eae eae to receive the splints or tapers between them, 
and cause the frame and boards to descend ; the taper pointed rods are then 
withdrawn, and the boards which were on the — side of them fall on to 
the row of splints or tapers just deposited on the lower board, and are kept 
from contact with each other by vertical guides. In front of the dipping 
frame is a guard to prevent the splints or tapers from being thrust farther 
than is necessary ; this guard is provided with a movable panel, which, after 
the frame is filled, is forced by eccentric rollers against the ends of the splints 


ich have been driven too far back again, after 


or tapers to put those whi 

which two strips are withd the dipping frame and the 
front of the machine, and the frame itself is forced by levers close to the 
front of the machine. thereby putting the ends of the whole of the splints 
in one plane. They are then screwed fast together, and the frame charged 
with the splints or tapers isremoved for dipping in the igniting composition. 


2543. R. MORELAND, jun., Old-street, St. Luke's, London, ‘* Machinery for 
preparing and cutting hops.”—Dated 16th September, 1862. 

For the purposes of this invention two rotating frames are employed, one 
moving within the other, the inner frame being caused to rotate in the 
opposite direction to the outer one. The outer frame consists of a hori- 
zontal disc, mounted on an upright hollow shaft ; around the outer edge of 
the upper surface of this disc are fixed parallel bars, the inner edges of 
which act as cutters, and the spaces between them admit of the hops ing 
thrown off therefrom by centrifugal force. The upper ends of these bars are 
connected by a suitable ring or circular frame. Within this outer rotating 
frame of bars is another similar frame carried by an upright shaft, which 
works within the hollow upright shaft of the outer rotating frame. The 
bars of this frame are not set so close together as those of the outer frame. 
‘he outer edges of the bars of the inner frame are formed to act as cutters 
as they pass the cutting edges of the bars of the outer frame. The hops are 
received into the rotating frame, and are, by its quick rotation, thrown out- 
wards, and are thus caused to pass between the bars of the inner frame, and 
thence through the spaccs between the bars forming the outer frame. In 
thus passing the cutting edges of the two sets of bars, the hops are cut and 
are thrown off from the outer frame into any suitable receiver or receivers, 
and, when desired, provision may be made for the seeds and pollen to be 
separated from the cut hops by taking advantage of the different specific 
gravity, or otherwise. It is desirable that the hops should be opened out 
after leaving the pockets, and before they are introduced into the inner 
rotating frame. ‘This opening out may be done in any convenient manner, 
but the patentee prefers that, at the upper end of the outer frame, there 
should be spokes with upright pins thereon, and at the bottom of the 
hopper or vessel above the rotating frames similar spokes or bars are 
applied, having similar pins descending therefrom, so that, by the passage 
of the pins on the rotating frame between the stationary pins descending 
from the bar or bars across the bottom of the hopper, the masses of hops 
will be opened out and separated as they descend into the inner frame. 


2548, S. Le Keever, New Fork, U.S., “ Venecr-cutting machinery.”—A com- 
munication.—Dated 17th September, 1862. 

This invention is designed for cutting veneers from the log with great 
rapidity, ease, and perfection, and consists in superseding the table or 
carrier to which the log is attached by means of screw bolts, or in any other 
way desirable, from two points which enter and turn freely in the said 
table, and which are firmly inserted in discs or arms securely attached to 
the ends of rotary shafts, A rotary motion in cpposite directions from 
each other is imparted to the shafts by means of a pinion secured to an 
arbour which gears into two large cog wheels attached to the shafts, 
whereby the table or log carrier receives a compound motion around the 
centres of the shafts, and ina direction parallel toa live drawn through 
the said centres. By this motion the log is brought in contact with the 
knife at every revolution of the arms or discs, and that bya rotary drawing 
motion or stroke, whi the perfection of the cutting operation is 
secured. The kuife is secured to the frame that forms the bearings fur the 
shafts, and arranged with a self-acting feed moving it, the thi-kness of the 
veneer to be cut, toward the log at the moment the log is at its highest 
elevation.—Not proceeded with, 

2549. R. Cranston, London, “ Washing machine.”—Dated 17th September, 
1862 





This invention cannot be described without reference to the drawings. 


2550. J. Simpson, Hulme, Lancashire, “ Composition for coating or covering 
moulded or cther surfaces.” — Dated 17th September, 1862. 

This invention consists in an amalgamation of whiting china, clay, ‘and 
glue, in such proportions as to form a semi-fluid mixture about the con- 
sistency of cream, or slightly thicker. The apparatus for applying this or 
avy other suitable mixture Consists of a series of templates or gauges (one 
being preferred) secured together at the ends in a vertical position im a box 
form, the top being open for the ption of the F ion. The Ided 
or other surface is passed ander the action of the templates or template 
which spread the composition, which is termed ‘* running” the moulding, 
and after several applications a smooth coating or superficial enamel is pro- 
duced upon the material, as required, by which treat lded 
surface is produced in a finished and complete state without further com- 
plication. 

2551. W. E. Newton, Chancery-lane, London, ** Watches or time-keepers."—A 
communication —Dated 1jth September, 1862. 

This invention relates to that descrip:ion of watch which is wound up 
without a key, and by merely turning the pendant, and it relates more par- 
ticularly to that part of the gearing whereby the hands of the watch are 
moved over the face to setthem to the rigit time, and which gearing is 
usually made toact directly upon the hand wheels. Now the object of this 
invention is to remedy varions well known defects by the interposition of 
an intermediate wheel (made either of steel or other metal) mounted upon a 
rocking frame, which is brought into action when the hands are required 
to be set. This wheel being entirely independent of the watch movement, 
even should there be any defect in its teeth it would be of no consequence, 
as it would in no way interfere with the action of the watch ; therefore the 
intermediate wheel forms no-part of the movement, as it may be removed 
and replaced with the est facility without interfering with the move- 
ment. In consequence of theindependentaction of this wheel, it may also have 
a power xiven to it in proportion to that of the winding apparatus, and it 
may be firmly fixed upon the frame ; there is, therefore, no reason to fear the 
effort necessary for setting the hands will derange the working parts, and 
the hands may, moreover, be fixed as solidly as in ordinary watches, there 
being no occasion to fear any stoppag Jental aud pendent of the 
movement. 

2553. J. Dovanas, Blackfriars-road, Surrey, ‘‘ Apparatus applicable to close 
Sire ranges, usually termed kitcheners, for the purpose of ventilation.”— 
Dated 17th September, 1862. 

A jing to these improvements, instead of placing the register or plate 

















of varnish, printing ink, paint, and printing colours, and oil colours of every 
kind. _ Instead of natural petroleum, coal and schist oil, prepared in an 
artificial way, may likewise be applied. 
2667. G. J. Finmin, Millwall, Poplar, London,‘ Treatment of certain 
potash and lime.”— Dated 2nd October, 1862. v ‘cia! 

This invention consists in utilising the waste liquors arising in the manu- 
facture of tartaric and citric acids to obtain therefrom suitable products, as 
follows :—The usual method of manufacturing tartaric or citric acid is to 
saturate bitartrate of potash or lemon juice with bicarbonate of lime, and to 
treat the resulting tartrate or citrate of lime with sulphuric acid to ob- 
tain the tartaric or citric acid. According to this invention the patentee 
recovers the tartaric acid contained in the liquid, and this he does by adding 
to it sulphuric acid. 





Ciass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2621 J. R. C. Taunton, Birming . uf e of metallic bedsteads, 
cots, and couches.”—Dated 25th September, 1862. 

This invention consists in making the footrails of metallic bedsteads, 
cots, and couches, which are usually square or rectangular on plan, with a 
graceful Sweep, curve, or other ornamental line on plan, as adopted for the 
more expensive kinds of wooden bedsteads. This the inventor effects by 
curving or shaping the angle iron or bar forming the frame at the foot into 
any desired shape, and if he requires to use a solid foot rail upon this frame, 
it may be made of sheet metal japanned, if requisite, and afterwards orna- 
pend 7 ——- — fe ange = raised enrichments in various 

8 of metal, papier m: iti i 
pene © aay 5 Le Pi my e, wood, composition, or other suitable 
2537. J. Wings, Pimlico, London, “‘ Machinery for filling dipping clamps with 

tapers and match splints.”—Dated 16th ya ak een 4 - 

The object of this invention is to facilitate the separation of tapers or 
match splints, of whatever form or material they may be made. On one 
side of the machine is a box or hopper with a series of divisions into which 
4 tapers or splints are placed ; at the bottom of this box or hopper is a 
ed with a series of grooves at one end running across at right angles. 

en the grooved portion of the slide is drawn under the box or hopper 
—- the tapers or splints, the grooves become charged therewith. 
os end of the box or hopper, and immediately over the slide, isa toothed 

“4 with recesses or grooves at intervals, into which is fitted a fender or 

; by imparting with any suitable gearing motion to the roller, that 


} “ay, t 





which separates the chimney from the fire-place in which these ranges are 
placed at the level of the breast of the chimney piece, the patentee piaces it 
some cighteen inches or two feet above that point, that is to say, so as to 
form an inclosed space of the expanded mouth of the chimney, which is, 
however, op:n below and extends over the area of the range. He forms a 
register valve or opening in this plate, but this is usuaily kept closed, it not 
being required for the purposes.of this invention, From thisplate he coutinues 
a metal or other tube up the chimney, say of two or three inches in diameter, 
and some ten or fifteen Jong; this may be enlarged towards the bvttom. 
Any effluvia arising from tne range or from the cooking in the kitcheu or 
chamber in which it is situated collects in the space before mentioned, which 
is in communication with the tube in the chimney, aud so passes thence by 
the tube, and escapes di up thechimney. ‘he heat arising from the 
range createsa draft in this ventilating tube, which is further enhanced by 
the heat of the chimney in which that tube is placed. The ciimney is of 
course heated by the fire in the range, with which it communicates by the 
flues conducted through the clo:e range somewhat in the ordinary way. 
In order to still further ventilate the chamber in which the'range is placed, 
he opeus a ication b the ventilating or draft tube and said 
chamber near the ceiling, 7 of a short tube, thus pérmitting ingress 
of air at that point to thedraft tube. He further ventilates other rooms by 
like tubes of communication similarly di-posed and connected with the draft 
tube, which ventilation, if desired to effected in the upper rooms of a 
house, he continues the draft or chimney tube upwards in proportion, and 
it may be to the top of the chimney. 


2555. J. H. Jounson, Lincoln’s-inn-flelds, London, ‘* Gas burners."—A com- 
munication.—Dated 17th September, 1862. 

This invention relates to @ peculiar construction and arrangement of 
pparatus to tached to and form of any ordinary gas burner, 
whereby such gas bur..er is rendered capable of shutting of the gas, or o! 
allowing of its passage or escape therethrough, as desired, by a simple and 
effective self-acting arrang t, quently the danger arising from 
leakage through the light being blown out accidentally, or the cock being 
accidentally left open is obviated. This self-acting opening and closing 
arrangement consists of a spring or other suitable valve so uispo-ed inside 
the burner as to completely shut off the gas when closed, and allow of a 
free passage through the burner when opened. The opening and closing of 
this valve is effected by means of a bar composed of two metals soldered 
together, and having diff it rates of exp nm and contraction. This 
bar the patentee peelers to have of a curved form. It is secured by solder 
or otherwise at one end to the exterior of the burner, while the other end 
is in connection with the valye above referred to. The upper part of the 
curved bar is made to em! the neck of the burner near the pipe. So 
long as the gas jet is burning, the heat imparted to this bar causes it to 
expand or contract (acco! the position of the two metals of which it 




















rtion of the slide cha: with the splints or tapers is readily wit 
from the box or hopper nto a tube with guideways or grooves coneupenting 
the grooves in the slide ; the splints or tapers are now thrust out of the 
grooves in the slide, and through guideways into the dipping clamp by a 
rn of plung a recip ing bar put in motion by a 
ing shaft with levers and connecting links ; to this bar are also secured 





posed) and open the valve, but so soon as the flame is extinguished 
from any cause, the consequent cooling of the bar causes the valve to close 
and stop all further passage of gas. 


2569. J. Bouvet, La Rochelle, » * Closing or sealing tin preserve boxes.” 





—Dated 19th September, 18 
This invention cannot be described without reference to the drawings. 


THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 
(From our own Correspondent.) 

Iron Trapve Unmernoven: Effects of Wars and Rumours of Wars 

—Raiway Orpers Our— Pie Inox: No Transactions—Tus Par- 
TIAL STRIKE OF PuppLers: Obstinacy of the Men—Necessity ror 
Macaixe Pupptina—Coat Trave: Less Active—Stone ‘I'naps : 
Best Qualities in Di d—Harpware AND GENERAL TRADES: Jm- 
mense Receipts in Birmingham for Small Arms: Condition of' Trades 
Cheering—'T'rave Banxrurtcies: Mr. 8. Griffiths and Mr. J. Hor- 
ton, jun.— Botton ano Watt ann PHotograrHy — Proresson 
Hust in Brawincuam: Lecture on Mining and Metallurgy: His 
Conjectures Relative to the Future of South : taffordshire not those 
of the Leading Geologists of the District—Dupusy axp MIDLAND 
Gero.ogicaL Association: Field Day at the Lickey: Emblematica 
Card of Membership. 


“ Wars and rumours of wars” are exercising a far from satisfactory 
influence upon the iron trade of South Stuffordshire, where a less 
satisfactory feeling prevails than was the case last week, excepting 
only in a few instances in which makers are occupied almost ex- 
clusively upon orders for specific but minor departments of the 
home market. ‘The absence of the customary orders for sheets for 
the northern ports, which at this season usually afford a very 
considerable amount of employment in this district, is generally 
felt. Small merchant orders are somewhat more numerous than 
they were last week. Only few orders of magnitude are out. The 
railway companies continue to make tolerably good demands, 
Among the contracts opened we notice that the directors of the 
Stockport, ‘l'imperley, and Altrincham Junction Railway are wanting 
2,000 tons of new rails, 80 tons of fish-plates, 21 tons of fish-plate 
bolts, and 60 tons of wrought iron spikes. Another home line is 
also requiring 1,000 tons of wrought iron fish-plates. 

Nothing worth mentioning is yet being done in pig iron, although 
certain samples are being offered at slightly under last week rates, 

‘The puddlers at a few important works continue on strike for an ad- 
vance of wages; and the complaints of masters are loud as to the in- 
convenience which results from the obstinacy of the men, who have 
no justifiable plea to urge for the course they are now pursuing. If 
their conduct should facilitate the taking of steps by the masters 
themselves, with a view to the introduction of machinery into 
puddling, to an extent not hitherto coutemplated by the masters asa 
a body, and certainly to an extent not “dreamt of in the philosophy ” 
of the men themselves, great good will result from this passing 
annoyance. Next week we hope to again advert to the importance 
of a united effort being made by the iron trade, with a view to the 
maturing a system of puddling by machinery. 

‘The coal trade, sympathisiug with the iron trade, is iv scarcely so 
good a condition as it was a week ago. 

For the really valuable qualities of ironstone a good demand is 
maintained ai tolerably high prices, 

In the general hardware trades of the district there is a moderate 
degree of activity. In Birmingham there is a good business being 
doue in all the most important trades carried on there; still, how- 
ever, without there being more than a very few orders in advance 
of those at any one time under execution, but without men having 
to be kept working for stock. ‘he brassfounders, metallic bed- 
stead and tube makers, and electro-platers are all well employed. 
In the military gun department there is less activity than that 
which characterised this department of the trade twelve months ago, 
but there are orders under execution as well for Spain as for our 
own Government are suflicieut to keep the operatives fully em- 
ployed. The very great activity which was experienced in the 
military gun trade in this district for several months after the 
breaking out of the American civil war may be gathered from the 
fact, which has just come to our knowledge, that last year as greata 
sum as a million and a half sterling was received in Birmingham 
for fire-arms, chiefly made for America, North and South. 

In the staple trades of Wolverhampton and the neighbourhood there 
isa moderate degree of activity in all the principal branches. The 
japanners’ report some degree of quietude, and as to the lock trade 
there are reports much to the same effect; but these are the excep- 
tions. The tin plate workers and hollow-ware manufacturers are 
doing a tolerably good trade. At Darlaston business is not quite so 
brisk as it was two or three months ago, but the workpeople have 
tolerably full employment, and in other parts of the district the con- 
dition is equally satisfactory. The edge-tool makers have some 
good foreigu orders in hand, and the chain trade is slack, 

The covsideration of the case of Samuel Griffiths and his alleged 
partner, E. B. ‘'horneycroft, has at length been adjourned until the 
lst of July next. At the Birmingham Court a few days since the 
bankrupts came up for their last examination and discharge; and as 
the accounts had not then been filed, the adjournment to which we 
have referred was resolved upon, not, however, without consi- 
derable opposition on the part of the various representatives of the 
creditors. Oue of these made an application, requesting that 
the bankrupt might be ordered to file, in addition to his ordinar 
balance sheet, a cash account, a purchase and sale account, and a defi. 
ciency account. ‘I'he bankrupt, he said, had only been iu business 
since 1859,andin February, 1862, heexecuted a deed forarrangement, 
in which he covenanted to set out a statement of affairs. He repre- 
sented his assets to be £30,000, but, as far as his creditors were 
aware, not one penny of those assets had yet come into the court. 
Cousequeutly he was justified in supposing that that £30,000 was in 
existence somewhere, and what the creditors wanted was information 
concerning it. ‘The bankrupt had been in the court seven months, 
and yet there were no accounts filed, and he thought that this was 
owing to the neglect of Mr. Griffiths. In the course of some further 
discussion it trauspired that the bankrupt’s books were sufliciently 
numerous to fill two moderate sized carts, and that before the 
accounts could be prepared they had to be “posted up.” He was 
ordered to file his ordinary accounts by the Istof June, and so many 
of the accounts required by the solicitor, whose application has been 
noticed, as he could prepare within ten days of the meeting. 

In the bankruptcy case of J. Horton, jun., ironfounder, of Wordsley, 
who, on Monday lust, came upfor his last examination and discharge 
at the Birmingbam Court, it was shown that whilst the liabilities of 
the bankrupt amounted in all to £19,318 13s. 2d., that the total of 
his assets was represented by a sum of £15,239 lds. ld. The 
deficiency, as shown on the face of the balance-sheet, is therefore 
£4,078 183, 1d., to which should be added £2,502 10s., the proportion 
of assets represented by bad debts. As the bankrupt’s counsel was 
unable to attend the hearing the case was adjourned for a fortnight. 
An application by the official assignee, that an accountant to investi- 
gate the accounts should be nominated under sect. 143, was resolved 
to be again considered at a private sitting. 

Considerable interest has recently been excited in Birmingham, 
and, indeed, in the country generally, in consequence of a dis- 
covery which has been made by a distinguished London chemist, 
and by which the name of Birmingham's far-famed and greatest 
engineer—James Watt—is now closely connected with the inven- 
tion of photography. The gentleman referred to, writing a short 
time since to a friend, says:—“ The following extraordinary fact 
will interest and surprise you. Yesterday 1 was at the Patent 
Museum, and inspected some recent additions obtained from lumber 
in tue p ion of the Boulton family. I saw two copper plates 
plated with silver by the old process. They had been carelessly 
kept face to face, aud are much scratched. On one is a photographic 
image of the old house at Soho. It has been ascertained 
that the house was altered at a certain date, and that the 
image in question is of the house before the alteration. 
This was produced by James Wait! ‘There are also many 
paper photographs which were produced by James Watt. Further 
distinct evidence has been got to show that James Watt was 
engaged in photographic experiments, and that he took portraits. 
There was a society in Birmingham, called the ‘Lunar Society’ 
comprising ts bers Watt, Wedgwood, Priestley, and 
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(or Beachy) the portrait painter, mpreniog a hope that the then 
photographers would not disclose their process, lest the art of 
portrait painting should come to an end. There is much other 
collateral information on this curious subject, which has 
been procured, and inquiries are still being prosecuted. The 
information is so startling as to seem almost incredible; yet 
itis true. Of course iodine could not have been used, as it was 
not then known.” By a chain of reasoning which though we have 
not space to follow, yet would seem to us most legitimate and pro- 
bable, it is argued that Daguerre, the till now supposed inventor of 
the art, amalgamatinz the slow process of his partner Niepce with 
that of Watt, and coating his silver plate with the newly discovered 
and sensitive iodine instead of the chlorine with which it is presumed 
the plates of Watt were coated, succeeded in bringing photography 
to a practical perfection which by subsequent addition and improve- 
ment has resulted in the art as at present practised. 

The first of a series of interesting lectures, intended, amongst 
other objects, to exhibit in a prominent manner the advance made 
in those departments of knowledge which have a special bearing on 
the manufactures of Birmingham, was delivered at the Midland 
Institute in that town, on Monday evening last, by Professor R. 
Hunt, F.R.S. The subject of discourse, upon this occasion, was 
Mining and Metallurgy. Referring at the outset to the two great 
Industrial Exhibitions of 1851 and 1862, the lecturer remarked that 
in mineral products and in iron metallurgy, the latter was far inferior 
to the former. Speaking of iron and coal, the professor said that the 
quantity of iron ore raised in 1861 was 7,215,518 tons, the value 
being £2,302,371. A compliment was here paid to Mr. S. Blackwell, 
an extensive coal and ironmaster of the district, for the admirable 
selection of iron ores sent by him to the Exhibition of 1851. The 
coal produce of 1861 was 83,635,214 tons, and its value at the pit 
mouth £20,908,803, The returns for 1862 were not complete, 
but the production would not probably exceed 80,000,000 tons. 
This, however, was considerably more than was produced 
by all the world beside, “and” said the lecturer, “Jet it 
not be forgotten that we are at the present moment exercising no 
economy in the working of our coal. We are working it as if it 
were a thing growing as a plant grows, whereas we should remem- 
ber that, when we take out a block of coal there can be no block 
produced to replaceit. There has been a supply laid up for our use, 
and that supply we are wasting—I use the word advisedly—wast- 
ing. The coal-fields of this country are being rapidly exhausted. 
A century hence and the black country between here and Wolver- 
hampton will be again over-grown with forest trees; the iron 
manufacture will take its seat elsewhere, for your coal will be 
exhausted. And not only is it the case here, but it is also so in the 
large coal-fields of the North. It is certain that the enormous coal- 
fields of Northumberland and Durham, at the present rate 
of consumption, will be exhausted in 200 years. It is quite 
certain that the coal-fields of Shropshire cannot exist fifty years ; 
and it is equally certain that a large portion of the coal-fields of 
the West Riding of Yorkshire must be exhausted within 
twenty years. When, therefore, we look at these things, and 
reflect on the changes which will necessarily be made in the manu- 
facturing industry of these places, does it not teach us that we 
should use more economy than we are now using in the process of 
getting and consuming our coal?” Mr. Hunt’s views relative to 
the comparatively early future of South Staffordshire, are not 
sympathised in by the best practical geologists in this district, by 
whom it is maintained that under the wide extent of the Permian 
formation here valuable coal is lying that will well pay for the work- 
ing. There are districts of this description that will, doubtless, soon 
be opened, where the coal will be obtained at less cost than has been 
necessary in the well known pit sunk through that formation by 
Lord Dartmouth at Westbromwich. 

The members of the Dudley and Midland Geological Society and 
Field Club had a field meeting at the Lickey, in the neighbourhood 
of Redditch, on Tuesday last. About thirty members and friends 
were present, and the district was well traversed and explored 
during the day’s excursion. The peculiar feature of the district is 
the quartzose of sandstone extending about two miles from near to 
Barut Green Station, on the Midland line, to the village of Ruberry. 
The sandstone is altered from the ordinary May Hill stone to a 
highly silicious substance; and on the margin of the ridge fossili- 
ferous pieces are found containing the peculiar fossils of that forma- 
tion. At the northern end of the district the silicious limestone 
crops out on the eastern side of the ridge, and it is supposed to be the 
representative of the Barr limestone, near to Walsall. The coal- 
measures also are found east and west of the candstone. A boring 
was made in the coal measures some years ago. Some 
coal was found, but so much water was met with that 
the operations were abandoned. On the western side of the 
ridge a peculiar breccia is found, containing fragments of trap and 
ancient rocks. The botanists found several rare plants, the dame’s 
violet (hesperus matronalis) aud the water aveus (geum revalie) being 
among the trophies. ‘The common daffodil, which, before Tuesday, 
had never been found in the Lickey district, was also obtained. 
Ample justivte was done to a dinner, of which the party partook 
at the conclusion of their rambles, in the evening. After dinner it 
was announced that Mr. S. H. Blackwell had promised to deliver 
the inaugural address of the next season during Whitsuntide. ‘The 
secretaries also showed a specimen of the card of membership, which 
has been designed by Mr. Sturtevant, of the Dudley and Wolver- 
hampton Schools of Art. It had a drab ground, upon which appeared 
in medieval illuminated characters the title of the institution, blank 
scrolls being left for the names of the members and secretaries, sur- 
rounding the centre is a border on a violet ground containing in the 
corners at the top of the card medallions of fossils characteristic of 
the Dudley rocks. One medallion is confined to ‘he trilobites, in 
which the place of honour is awarded to Mr. Blackwell's celebrated 
homalonotus delphinocephalus; and the other medallion is filled 
with shells. In the centre of the border at the bottom of the card 
is an oval medallion, with a representation of Dudley Castle. ‘lhe 
remainder of the border is made up of sketches of the various species 
of ferns and graptolites peculiar to the hill. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Lrverroon: A Large Casting: The Coal Trade: The Penny Ferries oe 
the Mersey: Mersey Docks and Harbour Board: A rather Cost ly 
Arbitration—Rarway Gosstp—Nortuern Martrers: 7'rede of the 
Tyne: A 600-pounder Armstrong: Testing Chain Cables—Stats 
or TrapE: Sheffield: Derbyshire—Scorann : Clyde Shipbuilding : 
Institution of Engineers in Scotland: Glasgow, Baillieston, and 
Coatbridge Railway, §c. 

Wes commerce with Liverpool. A large anvil block has just been 

cast at the foundry of Messrs. Fawcett, Preston, and Co. In its 

complete state the block will weigh about 60 tons. The total 
quantity of metal melted was about 70 tons, and the operation of 
casting was effected with the ordinary appliances of the establish- 
ment. The total exports of coal last month from the ports of the 

United Kingdom were calculated at 643,130 tons, and of coke at 

25,138 tons, of which 34,250 tons of coal and 108 tons of coke were 

shipped from Liverpool. The chief shipments were, of course, 

from the South Wales and the Northumberland and Durham coal 
fields, The penny ferries of the Mersey present wonderful 

results, The receipts of the Woodside service, from April 24, 1861, 

to March 31, 1862, were £32,837, and during the year ending March, 

1863, £34,036, while the expenditure for the latter period was 

£20,468, leaving a profit at the rate of from £13,000 to £14,000 per 

annum. At the last sitting of the Mersey Docks and Harbour Board 
the engineer was instructed to commence the erection of the Birken- 

head corn warehouses and the works connected with them. A 

letter was read from Messis. D. and C Mclver, of the British and 

North American Royal Mail Packet Company, requesting that the 


graying dock privileges accorded to the Atlantic steamers of other 





COmpanies should be extended to their Atlantic cargo steamers, 
Which were to be despatched with great regularity and to carry 
mails and passengers. The letter was referred to the docks and 
quays committee. For some months past an arbitration has been in 
progress to fix the amount to be paid by the London and North- 
Western Railway Company for purchasing compulsorily from Mr. 
Josias Booker three statute acres and thirty-seven perches of agri- 
cultural land, being 15,639 square yards, forming part of his property 
nearly equi-distant from the Allerton-road eastward and the Garston 
high road westward. The land is required for the new line from 
Edge-hill, via Runcorn Gap, to Broadswood, seven miles south of 
Warrington, by which the distance between London and Liverpool 
will be shortened eight miles. The valuation ranged from £4,685 
to £1,581 15s, 94.—the last being that of Mr. James Holme—the 
company, in addition, to be at the expense of building a bridge. 
The award has now been made, and the referees have given Mr. 
Booker the sum of £2,188, being less than half the amount claimed ; 
and instead of the company building the bridge to connect the 
severed land, the cost of it, namely, £595, is to be paid to him, he 
building the bridge to suit his own convenience. It has been stated 
that the cost of this reference will be nearly £800, and that the 
charge will fall upon the railway company. Arbitrations are costly 
affairs. 

An agreement has been entered into for the amalgamation of the 
Leeds, Bradford, and Halifax Junction Railway Company with the 
Great Northern. The shareholders in the smaller concern are 
always to receive a minimum 6 per cent. per annum, and the same 
dividend as the Great Northern when the latter company’s distribu- 
tion exceeds 6 per cent. per annum. Another interesting item 
of railway intelligence is that the Lancashire and Yorkshire Rail- 
way Company propose, in connection with their proposed Doncaster, 
Goole, and Hull lines, to carry the line by a bridge of ten spans of 
75ft. over the river Ouse, and a bridge of eight arches, 30ft. span, 
over the Dutch river; but the Board of Trade recommended that the 
spans or openings should not be less than 10Uft. each. 

We turn to the north. The exports from the Tyne last week 
comprised 61,455 tons of coals, 4,999 tons of coke, and 22,088 cwt. of 
iron, showing an increase of 21,218 tens in the shipment of coal, 
3,949 tons in the shipment of coke, and 11,776 cwt. in the shipment 
of iron. A 600-pounder Armstrong gun, weighing 22 tons, and 
12{t. 6in. long, manufactured at the Elswick factory, Newcastle,was 
on Friday forwarded to the West India Docks, to be conveyed on 
board a lighter to Shoeburyness for experimental purposes at the 
Governmental range. Arrangements are now in progress for a 
series of competitive experiments at Shoeburyness, to test the rela- 
tive valuc of the Armstrong and Whitworth rifled ordnance. We 
noticed receatly the refusal of the River Tyne Commissiorers to 
entertain the question of the erection of a testing machine for chains 
and cables on the Tyne. ‘The local chain makers have since been 
discussing the organisation of a limited liability company among 
themselves, but the testing of chains by persons who make them can 
never be so satisfactory as it would be if performed by an official 
corporate body like the Commissioners. 

Rather more activity is noticed in some branches of Sheffield 
trade. The large manufactories are fully employed, the demand 
for steel, heavy castings, plates, and railway materials, being still 
maintained. The cutlery trades are still, however, in a very un- 
satisfactory state. The file trade, with the exception of the usual 
demand from Lancashire, is showing rather more activity, Fair 
orders have been received from Scotland for steel and tools, but the 
country trade generally is not up to the average. The orders to 
hand front Australia for shears, sickles, and other articles, are encou- 
raging. The recent visit of the Lords of the Admiralty to Sheffield 
is expected to exert a very stimulating effect on the iron trade of the 
town. The Dunstan and Barlow Iron Company has supplied 
Messrs. Brown, of the Atlas Works, with a large quantity of the raw 
material, and is putting up a new stack with the view of increasing 
its make of iron. 

From Scotland we learn that Messrs. Burns have contracted with 

Messrs. Tod and M‘Gregor for a screw steamer of large carrying 
capacity for their Glasgow and Liverpool line. A considerable 
business is being done on the seaboard of the Confederate States by 
steamers which recently left the Clyde, though in some cases with- 
out success. The screw steamer Britannia, built on the Clyde for a 
Leith firm, but which was afterwards sold to others, has run the 
blockade at Wilmington. The Havelock, so well known on the 
Glasgow and Dublin line, has added another to her successful trips 
in reaching Charleston. The Ruby, one of the Rothesay steamers, 
and built last year, has arrived at Nassau with cotton, and was pre- 
paring torun again. The Arran steamer Hero has also evaded the 
blockading squadron, and reached Nassau with 1,745 bales of 
cotton, kc. ‘The screw steamer Gertrude, built at Glasgow, and 
engined at Greenock, sailed in the latter end of January, with the 
paddle steamer Neptune, and has arrived at Charleston on her first 
trip. The steamer Granite City, 327 tous, built at Dumbarton, 
which sailed from the Clyde in December, has been captured by 
the Federal cruiser Tioga, on the Bahama Islands, while on her way 
from Nassau to Charleston. ‘The Dolphin, which formerly plied 
between Glasgow and Lochfyne, and which sailed from the Clyde 
in January, has also fallen a victim to the vigilance of the blockading 
squadron. The Institution of Engineers in Scotland has been 
discussing Admiral Robinson's “statement” with reference to the 
relative advantages of wood and iron and the comparative cost of 
those materials in the construction of ships for her Majesty's navy. 
They agreed to reply and protest against the sweeping assertious 
of the “ statement’’ as erroneous and insulting. The contracts for 
the Glasgow, Baillieston, and Coatbridge Railway (Caledonian) 
have been let in three portions. The western, which is about 
34 miles in length, has been taken by Mr. James Freeman, 
contractor, Who has already upwards of 300 men employed on it. 
The only bridge of any consequence on this is the one that crosses 
the Clyde, pear the Clyde Ironworks, and will consist of five arches, 
each of 50ft. span. The centre division, which is about 4 milesin 
length, is not yet contracted for, as there are some deviations from 
the original plan, which will require to be sanctioned by Act of 
Parliament. On the eastern section the contractors are Messrs. 
Ward and Young, who have upwards of 200 men employed on it. 
This division is some 4} miles in length. In the route of this por- 
tion there are some 13 bridges; the one over Luggie water and 
grounds near the Old Monkland parish church will have thirteen 
arches, of 30ft. of a span each. The railway at the west of the 
Dundyvan Works branches off into two lines, the one turning north, 
and joining the main line of the Caledonian at the back of the Dun- 
dyvan Academy; the other going south, and joining the main line 
on the north side of the bridge that crosses the road to Whiflat ; the 
whole length of railway thus forming will be about 12 miles. It 
passes through one of the richest coal districts in the west of Scot- 
and, and is to be finished for traffic within two years. The miners 
of che Wishaw district have been on strike. The Mossend Iron- 
works, at which such a fearful disaster occurred a few days -ince, 
have been partially re-opened, and the repairs commenced will be 
completed in about three weeks. 

In the Court of Common Pleas yesterday week further pro- 
ceedings took place in the great steam ploughing case, Fowler v. 
Howard. The defendants, Messrs. Howard, moved the Court fora 
rule to show cause why the verdict of the jury should not be set 
aside, and entered for the defendants, on the ground that there 
was no evidence of infringement of either Fisken’s or Fowler's 
— The Court granted the rule on this point, both as regards 

‘isken’s or Fowler's patents, and also upon another point raised as 
to the sufficiency of the specification of Mr. Fowler's patent. 








Gatway.—Once the Galway postal contract is signed we have the 
best authority for stating that, if the Government cannot be prevailed 
upon to advance a loan for the purpose, the pier, the breakwater, and 
graving dock will be constructed by private enterprise.— Galway 
Vindicator. [After this truly Irish announcement, the Government 
will no doubt confide the works to “ private enterprise.” ] 





THE METAL MARKET. 


Tue metal market is very depressed in all its branches. 

Correr is lower than it has been for some years, with a probability of 
a further reduction. The production has greatly increased, and is likely to 
continue, as many important openings in Australia are now fully at work. 
Sheathing is quoted £96, and cake at £89 per ton. 

Leap.—A very dull market, and the last ‘‘ticketings” for the ore in- 
form us of a considerable reduction : the price of common is quoted at £20 

ber ton. 

' The Tin Puate trade is as bad as it can be for the manufacturers, and it 
must be evident that considerable losses must be sustained by the makers at 
the present rates. Charcoal is quoted at 26s. per box, and coke 22s. 

Tin is the only article with a buoyant tendency, and that is only main- 
ained by the low rate of money in Holland and the Continent. English 
block tin is quoted at £119, Banca £126, Straits £123 per ton. 

From Staffordshire the ts of the prelimi ting of the iron- 
masters are anything but cheering. The trade is altogether dull, with the 
exception of heavy plates for shipbuilding, for which there is an unprece- 
dented demand. 

Scotcu Pia Iron, after an excitement caused by a few speculators, was 
forced to 62s. ; it has now receded to 50s., and even at this rate it is hardly 
safe to invest in. 

The Welsh branch of the trade is as dull as the others. Manufacturers 
are all willing sellers of rails at £5 10s. to £5 12s, 6d., bars £5 10s. per ton. 

SrELTER has been without animation for months; the price has been a 
fixture at £18 perton. The stock in London is 4,200 tons, and a large 
accumulation at Hull, 

65, Old Broad-street, April 23, 1863. 
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Our market during the past week has been weak, and the price has 
receded. The appearance of political affairs on the continent of Europe 
is causing uneasiness, and the tendency of our relations with America is 
again a topic of apprehension, These causes have produced considerable 
realisations by speculators in our market, and the price has fallen to 
50s. 6d. cash, which is to-day’s price. 

Shipments last week were 16,112 tons, against 12,393 tons in the 
corresponding week of last year. 

Snaw, THOMSON AND MOORE. 





Crank Axtes.—One of the Great Western express engines, 
running with a train near Wolverhampton, was nearly thrown off 
the line on Tuesday in consequence of the breaking of its cranked 
axle. 

Merroroiis Gas.—The Surrey Consumers Company divided 10 per 
cent. last year, and this is becoming the common rate of dividend 
of all the metropolitan companies. Surely we shall soon hear of 
the formation of a number of new gas companies. 

Tue Sun Puorocraraina with Painter's Ink.—The discovery 
claimed by Mr. John Pouncy, of Dorchester, is a very remarkable 
one. By this process photographs are literally and at once imprinted 
directly from negatives with printer’s ink on paper by the sun. 
Zincography was a notable enough step towards sun-printing with 
printer’s ink; but in that more roundabout and indirect process the 
sun does not print upon paper with printer’s ink; whereas, 
in this case, the ink takes the place of nitrate of silver and 
everything else whereby surfaces have heretofore been made 
sensitive; so that the process is a direct operation of the 
sun itself with printer’s ink on paper.— Builder. 

Ririing ror Smart Arms.—The report of the Ordnance Select 
Committee on systems of rifling for small arms has been printed by 
order of Parliament. For reasons of cost the committee decline to 
recommend the introduction of a rifle of so small a bore as 0-45lin. 
for the entire army; but they think that a partial employment of 
arms having such superior precision weuld be attended with ad- 
vantage, and is not inexpedient. With the exception of its liability 
to wear, and the difficulty of obtaining suitable ammunition, the 
Whitworth rifle is considered by the committee to be superior to all 
other arms as yet produced; and they are of opinion that this supe- 
riority would be retained if Mr. Whitworth could ensure all ths 
arms being made with equal mechanical perfection. With regard 
to large calibres, the preference is given, on all points, to the 
Lancaster over the Enfield. Should it, therefore, be decided to 
retain the present Enfield calibre, the committee advise the adop- 
tion of the Lancaster system of rifling, with a spiral of one turn 
in 36in. minor axis of the ellipse 0-572, more particularly as it 
can be.accomplished without necessitating any change in the 
service ammunition or increase to the present cost of supply. 

Capratn Ericsson's Last INVENTION.—The machine constructed by 
Ericsson to be attached to the bows of the Federal gunboats, to 
clear the Charleston channel of torpedoes and piles, is a framework 
of iron, somewhat like the “ cow-catchers” placed in front of the 
American railway engines. It is thus described by a correspondent 
of the Philadelphia Press:—“ An iron frame floated on the water's 
edge by iron sponsons is pushed ahead of the Monitor as she 
runs in. Its length from the bow of the Monitor is from twenty 
to thirty feet. An aperture is made next to the vessel of the 
shape of her bows intended to receive it. The breadth of the 
‘obstruction remover’ is twelve feet From each side of the ex- 
tremity a strong iron bar or shaft runs down also twelve feet, the 
Monitor drawing from eight to ten feet of water, thus rendering it 
impossible for any torpedoes over which this ‘obstruction remover” 
passes to injure the vessel. A number of iron bars are used, not 
only to form a net work so as to either push forward or explode 
every torpedo less than twelve feet under water, but also to 
strengthen and steady the masts. At the bottom a heavy tie-bar 
unites these two vertical rods, upon which rests the percussion 
torpedo, containing 700 1b. of powder. Above this is a hammer, 
which catches in a spring so stiff as to require two men to set it, 
but constructed so that the lever which protrudes in front, forming 
the handle or other end of the hammer, will cause the spring to give 
with little pressure. This is to remove piles.” 
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THE CHARING-CROSS BRIDGE. 

A PAPER on this subject was read by Mr. Hayter, at the 
Institution of Civil Engineers, on Tuesday last. For 
various reasons this was of more than common importance, 
and as we think the very short and final discussion, 
as we understood it, failed to elicit the whole merits of the 
question, we will, so far as in us lies, endeavour to make 
it clear. The paper was a very clear description, written 
by a man understanding thoroughly his work of bridge 
building, as the sailors say, “ from keel to truck,” but allin 
the recording style of a sailor’s log, which seems to be pre- 
scribed by science, or those who represent it, as the only 
condition in which it is permissible to give a narrative of 
work done to a public institute. For all that appeared 
by the manuscript, the writer was more unconscious than a 
bystander that he had contributed anything more than 
common to the chronicles of engineering. 

Bridges must be one of three kinds, either suspension, 
compression arches, or beams. ‘The bridge in question is 
the latter. It is composed of a series of beams, and they 
are not solid beams, but tubular beams, and not tubular 
beams formed of thin iron plates rivetted together like a 
great box, with rivets innumerable and uncertain, but a 
framed beam of cpenwork, with access to all parts at all 
times. The essential quality of a beam is, that it should 
not buckle or bend in any direction under the load. Every- 
body knows that the bending action under asuperincumbent 
load tends to compress or crush the upper edge, and to tear 
the lower edge apart by tension. Now most beams or 
girders for bridges, formed of open framework, have, by 
reason of their great depth, notendency to buckle vertically, 
but they have a great tendency to buckle laterally. The 
triangulated girders and lattice girders generally have this 
tendency when formed with single webs; but in the Charing- 
cross bridge the girders or beams are deep enough vertically 
tosustain the load, and wide enough laterally to prevent 
side buckle. The upper member of this girder is formed 
of aseries of plates, overlying each other in horizontal 
strata, and thickening rena. the midlength. It was 
essential to make this as closely as possible to resemble a 
solid body, and the novel process was resorted to of 
abandoning the slovenly punch and substituting a machine 
of multitudinous drills, which pierced the whole of the 
strata simultaneously with true cylindrical holes, into 
which cylindrical bolts fitted accurately, and thus the 
rivetting resolved itself into a process not of filling 
irregular holes by continuous hammering, but of little 
more than forming heads to keep these pins in their places; 
and it was discovered in the process that the work was 
cheaper than the old, uncertain, irregular system of punch- 
ing. A chain of plates at the bottom is formed in a 
similar mode, and they are connected together at the ends 
by a wrought iron box of boiler plate. In what is called 
the triangular girder, the top and bottom members are 
kept apart by a series of diagonal struts, and held together 
by a series of ties of similar shape. Ina large bridge of 
great span these struts must be made enormously heavy, 
to prevent buckling, and in form like a ship’s yard ora 
crane jib, thick in the middle and tapering at the ends. In 
the Uharing-cross bridge a more effective result is obtained 
by practically shortening the diagonal columns or struts 
with a series of cross framings, formed by iron tubes 
squarely abutting between them, and rendered immovable 
by long bolts passing through from side to side. Each 
pair of struts and ties, therefore, becomes a kind of ladder 
framing, and the quantity of metal necded in the long strut 
to prevent buckling is very materially reduced. For the 
purpose of attaching the ties and struts. to the upper and 
lower members, these are formed into troughs by rising 
sideson the chain or tension bar, and falling sides on the com- 
pression bar, with two middle webs to each. ‘Through these 
trough sides and webs the holes are drilled in situ, and the 
diagonals are connected to them by bolts passing through 
the whole. In addition to the cross framings of the dia- 
gonals formed by the.cross tubes and bolts there are diago- 
nal ties from bolt to bolt, in the form which our American 
cousins in popular engineering phrase have christened 
“ zig-zags,” and which sempstresses call “ herring-boning,” 
and thus a girder is produced which is the strongest that 
has yet appeared, having regard to the weight of metal 
and the span. 

At the discussion an exception was taken that the posi- 
tion of the bolts and diagonals was not in the centre of the 
plates. But the real question was whether there was 
sufficient metal round the bolts to prevent tearing out. 
The tests which had been applied proved this. Theoreti- 
cally the struts should be applied at the inner edges and 
the ties at the outer edges ; but, in practice, both struts and 
ties form a framing with the top and bottom, and, in the 
running of trains, the vibrations will occasionally make the 
struts do the duties of ties and vice versa. ‘The girder 
must be regarded as a tube in which the surface spread of 
thin plates is narrowed into framing bars with increased 
accessibility to all parts and decreased rusting surface. 
Two of these girders laid parallel on the heads ot the piers 
form one span of the bridge, with space between for four 
lines of railway. To form the floor, fish-bellied lattice 
beams are suspended to pendant brackets below the girders, 
projecting beyond these for footways, and thus a clear un- 
broken surface is left above. Nothing simpler than this 
could well be devised. With regard to the suspending 
brackets of angle iron rivetted to the lower sides of the 
girders there has been much criticism, as depending upon 
rivets ; but we may remember that the whole of the Bri- 
tannia tubes depend on rivets, and so do lattice bridges 
generally. We ourselves should have preferred the use of 
forged brackets with lips over the edge of the plates, leav- 
ing to the rivets only the duty of keeping them in place; 
but the | ged the rivets used is far beyond the strain of 
the load. With regard to the discontinuity of the beams 
from pier to pier throughout the entire bridge, there is a 
reason similar to that for using discontinuous rails in per- 
manent way. Expansion and contraction must be pro- 
vided for, and, in a great length, the ultimate gap becomes 

and the strain considerable. We have to deal in 
England with summer’s heat and winter’s frost, and though 





beams fixed at the ends will bear a greater load than 
mere supercumbent load, that is simply availing ourselves 
of a tensile strain depending on some fixed abutment 
external to the bridge, making a suspension chain. The 
value of this girder system is that it is self-contained, need- 
ing neither tensile nor compressile abutments, therein 
differing from and excelling other bridges. If each span 
be strong enough in itself, it is better to have the 
girders independent. The piers of the bridge are a patch- 
work arising from a desire to economise the brickwork of 
the old bridge. The new piers fulfil the conditions re- 
uired in piers—solid structures, simple, and interfering 
the least possible with the water way; needing no cum- 
brous coffer-dams, and reaching downwards to a depth 
beyond disturbance or capability of sinking. It is a return 
to the simplicity of the earliest bridge structure with the 
permanence of modern appliances superadded. The old 
piles of our ancestors—the round bolls of trees driven into 
the bed of the stream and overlaid with straight beams, 
are the type of this bridge. It is the primitive style of 
building of the Greek temples, beginning with wood and 
ending with a stone imitation of it. In these modern 
pier columns a solid block of concrete or artificial stone is 
below the water, destined to increase in hardness with time, 
surmounted with brick and cement, with a crowning of 
solid granite, the whole being sheathed in a tube of cast- 
iron, built up in segments, and rendering the whole imper- 
vious to water. The friable material that might be acted 
on by water and passing craft is sheathed in a hard skin 
that will probably last for centuries, but which may be 
removed and replaced with facility, if needing it. And 
there is the advantage in these piers, that the water way is 
between the columns across the stream, as well as up and 
down. The primary conditions of a bridge are thus com- 
plied with. ‘The superstructure is self-contained, amply 
strong, and accessible at all parts to preserve it from the 
weather and to repair it; while the surface for traffic is an 
unbroken level of great width, and the area of water is left 
at the maximum, without narrowed currents rushing 
through walled channels, and te to excavate them. 

But it isso ugly! Isit? What, then, are the features 
constitnting the ugliness? One feature is the brick piers, a 
remanet of the Suspension Bridge. Take these away, and 
an unsightly obstruction to the water-course would be 
removed also. But the bridge was constructed for a rail- 
way company desirous of expending as little money as 
possible ; and their motto is, “ Let us praise the bridge 
that carries us safe over.” But is there any reason why 
this bridge should not be a handsome as well as effective 
structure? Waterloo Bridge opposite to it is calleda 
handsome structure, and it is provided with granite 
columns in pairs on the face of each pier. But what pur- 
pose of utility do these columns subserve ? What do they 
support? At mostalamp. Upon the principle in mecha- 
nics that ornament can only be ‘a form of utility, the 
columns are absurd, and this cannot be said of the columns 
of the Charing Cross Bridge,'which are the very essence 
of the structure. 

There is a defect in the iron columns ; they are cylinders, 
and they should have been cones, ¢.c., smaller at top than 
at bottom. The Doric column of Greek architecture—the 
very expression of strength—is what would have best suited 
the object in view ; and the fluted Doric, of larger diameter 
than the actual structure, would have given a most effective 
outline, with a massive square capital containing the box 
girders connecting the columns together across the bridge. 
Fluted columns are objectionable in stonework, as bein 
too brittle a material, and liable to damage; but in cast 
iron they would be perfectly practicable, and there would 
be no difficulty even now in applying such columns to the 
present structure, ¢.e., applying Doric columns as a casing 
to the present cylinders, and filling the intervals with 
cement, and there would be an vogicapes in preserving the 
structure from damage by barges or other floating bodies. 
If some object of utility not accomplished by ornament, 
it is hardly probable that the railway company will ex- 

nd their shareholders’ money in elegance; but, if our 
Metropolitan authorities desire it, there seems to be no 
reason why our bridge architecture should be less effective 
than stone. We shall be curious to test the vibration of 
this bridge when finished and the trains are running—not 
asa question of strength, but as to how far goodness of 
workmanship can avoid the effects of the quarrel between 
wheel and rail. If good workmanship will not do, it will 
have to be accomplished by something more philosophical 
in principle to — the production of blows that cannot 
be absorbed without damage. 

While recognising the sound principles that have 
governed Mr. Hawkshaw in his structure, and the careful 
calculations of Mr. Hayter, we certainly agree with some of 
the critics that the time has come to make iron structures 
something more than scientific. The stern, dogged prin- 
ciple of strength and conquest by the calculation of stress 
and strain must unite with a sense of beauty that may 
strike the after-coming New Zealander, when he shall stand 
and gaze on the iron structures that will have outlasted the 
bridges of stone. The chemist, too, has yet to come who 
shall add to the increased strength of metal full security 
against the attacks of oxygen. 





Tue Roman.—The screw steamship Roman underwent an official 
trial on Thursday week at the measured mile in Stokes Bay. 
This vessel, which is the seventh built for the company by Mr. 
Charles Lungley, of Deptford-green Dockyard, is the second he has 
constructéd on his unsinkable and ———, principle. A water-tight 
trunkway is carried from each lower deck to the upper deck, so that 
in the event of water getting into either of the bulkheads it cannot 
rise throughout from deck to as in ordinary ships, but can only 
rise in the water-tight trunkway, the rest of the vessel being kept 
buoyant and free from water. The dimensions of the Roman are,as 
follows:—Length overall, 279ft. 10in.; length between perpendiculars, 
268ft.; breadth of beam, 32ft. 3in.; depth of hold, 26ft.; registered 
tonnage, 1,027 tons. The engines, constructed by Messrs. Day and 
Co., of the Northam Ironworks at Southampton, and laid hori- 
zontally, are of 220 nominal horse-power, giving out an indicated 

wer of 973, and are fitted with the modern improvements for saving 
Piel, viz., superheating a) surface condensers, and steam 
jackets to thecylinders, On her trial the Roman made 11°588 knots, 
to w! the surveyors add a third of a knot to allow for an un- 
favourable wind. ‘ 


8 crossing each other. 


INSTITUTION OF CIVIL ENGINEERS. 
April 28th, 1863, 
Joun Hawksnaw, Esq., President, in the Chair. 

Tue paper read was, “ The Charing-cross Bridge,” by Mr. Har- 
rison Hayter, M. Inst. C.E. 

It was stated that this bridge consisted of nine spans, six of 
154ft. and three of 100ft..—the centre opening of the Hungerford 
oe gee) Bridge having been divided into four spans, each of 
154ft., that on the Surrey side into two spans also of 154{t. each, 
and the opening on the Middlesex side into three spans, each of 
100ft.—the superstructure over the latter being fan-sha) The 
width of the river, at the site of the bridge, was 1,850ft. Tho 
greatest depth of water between the two brick piers of the original 
bridge was 13{t. below low-water spring tides, and the average 
depth was about 9ft. ; the rise of spring tides being 17}ft. The level 
of the rails was 31ft. above Trinity high-water mark, and there was a 
pve minimum headway under the bridge of 25ft. above the same 

atum. 

The superstructure was carried by cylinders sunk into the bed of 
the river, and by the piers and abutments of the suspension bridge, 
the abutments having been considerably lengthened. The cylinders, 
excepting at the fan end, were 14ft. diameter below the surface 
of the ground, and 10ft. diameter above, the junction between 
the two sizes being effected by a conical length. ‘There were 
four piers formed of these cylinders, each consisting of two cylin- 
ders, 49ft. din. apart from centre to centre. They were of cast 
iron, 1jin. in thickness throughout, and the circumference was 
divided into segments, with interior flanges round all the edges, 
through which the segments were bolted together; and a horizontal 
interior rib was also cast in the middle of each segment. There 
were thus continuous vertical lines of ribs, securing a strong 
columpar arrangement. 

The strata through which the cylinders were sunk consisted of 
mud and gravel, of varying thicknesses, overlying the London clay. 
The sinking was effected by excavating the material from the 
inside—at first by divers, but after the London clay was reached, 
and the water was pumped out, in the ordinary way—and by 
weighting the cylinders, to an average load of 150 tons each. These 
cylinders were sunk to depths of 52ft., 62ft., and, in one case, to 
72ft., below Trinity high-water mark. ‘They were filled with Port- 
land cement concrete up to where the conical length commenced, 
and above with brickwork, set in Portland cement mortar, to the 
underside of the granite bearing blocks, which were 2ft. Gin. in 
thickness, and projected lin. above the top of the cylinders, in order 
that the weight might not come on the upper edge of the ironwork. 
With a view of testing the strength of the foundations, the two 
cylinders in the pier nearest to the Surrey side, after being com- 
= up to the level of high-water and filled with concrete and 

rickwork, were each weighted with 700 tons, being about equal to 
the greatest load they could ‘possibly have to sustain, supposing the 
four lines of rails on the bridge to be loaded with locomotive engines. 
This caused the cylinders to sink permanently 4in. To bring the 
other cylinders to a bearing, so as to prevent any settlement after the 
completion of the bridge, from the weight of the permanent and 
moving loads, they were each weighted with 450 tons, when it was 
found that they permanently sank, on an average, 3in. each. E 
ir of cylinders forming a pier was connected together transversely 
y a wrought iron box girder, 4ft. deep, which also served as a cross 
girder for supporting the roadway. Assuming the four lines of way 
on the bridge to be loaded with locomotive engines, the pressure on 
the base of the cylinders would amountto 8 tons per square foot, and 
S a brickwork at the top of the cone to about 9 tons per square 
00! 

The superstructure of each of the 154ft. openings consisted of 
two main girders, to the under-side of which were suspended cross- 
girders, for carrying the roadway platform. These cross-girders 
extended beyond the main girders, and formed a series of cantilevers 
on the outer sides, for supporting two footpaths, each 7ft. wide in 
the clear. The a were of wrought-iron, and were not con- 
tinuous, but extended only over one opening. Each girder had to sup- 
port, inclusive of its own weight, a maximum distributed load of 750 
tons. ‘The extreme depth of these girders was 14ft. and the depth 
between the centres of gravity of the top and bottom members was 
12ft. 9in. The sides of the girders Seteeen the bearings were 
divided into fourteen equal parts by a pair of vertical bars, con- 
nected to the top and bottom by pins of puddled steel, 7in. diameter 
at the ends of tue girder, decreasing to 5in. diameter at the ceutre; 
and each division contained a double set of two diagonals 
The top and the bottom of these girders 
were of boiler-plate, and consisted of horizontal tables 4ft. 
and 3ft. wide respectively, and of four vertical ribs, the two 
outer rows being 24in. deep, and the two inner rows 
2lin. deep. The aggregate thickness of the plates in the hori- 
zontal table of the top in the centre of the girder was 34in., and 
in the bottom 3}gin. without the augle-irons, and of 4jin. 
and 413 in. respectively with the angle-irons, but exclusive of the 
angle-iron covers. It was arranged that, with the greatest load, 
the maximum strains should not exceed 4 tons per square inch in 
compression, and 5 tons per square inch in extension. All the rivet- 
holes were drilled. by machines capable of drilling several holes at 
one time. This plan was, under the circumstances, less costly than 
punching, besides which a great saving was effected in putting the 
work together. The diagonals acting as ties were of Howard's 
rolled suspension links, each separate tie being composed of two 
or three links, as required, rivetted together. The diagonals 
acting as struts were each in one solid forging, and were united 
together in pairs by zig-zag bracing of wrought iron. In the centre 
of the girder, where the diagonals acted as both struts and 
ties, the pairs’ were united together in the two central s 
by the zig-zag work. The dimensions of the struts varied from 
1zin. by din. at the ends to Gin, by 2in. in the middle, and of the 
ties from 12in. by 2}in. at the ends to 6in. by 2in. in the middle. The 
ends of the girders over the piers were boxed in, with plates jin. 
thick, stiffened by angle and T-irons. Over the cylinders the girders 
rested on sheet lead, laid upon the granite blocks. On the brick 
piers and the Surrey abutment, they rested upon roller bed-plates. 
‘The girders were put together in place on a staging, the upper and 
lower platforms of which were accurately adjusted to the proper 
camber. ‘The whole of the plates were drilled, and the struts and 
ties were completed, before being sent to the works. The weight 
of each main girder was 190 tons. One of the main girders was 
tested when in its place with a distributed load of 400 tons, when 
the greatest deflection observed was 1,%in., and the permanent 
deflection after the load was removed was in. 

The cross girders of the 154ft. openings were of wrought 
iron, and were generally similar in character to the main girders, 
from which they were suspended, at intervals of 11ft. apart 
from centre to centre. They were 4ft.deep in the middle, and 
2ft. 1jin. deep where the cantilevers were united to them outside the 
main girders. The top and bottom consisted of two plates, 18in. 
wide by in. thick, the sides being of lattice bars united to the tor 
and bottom by angle irons. The cantilevers decreased from 2ft. 
1jin. deep at their junction with the cross girders to lft. 2in. dee 
at their extremities. Each cross girder, including the two canti- 
levers, weighed 9 tons. When two of these cross girders, without 
the cantilevers, were tested with a load of 140 tons, equivalent to 
70 tons on each girder, the maximum deflection in the centre was 
lin. and the permanent deflection when the load was removed 
was tin. 

ns superstructure of the three 100-ft. openings of the fan 
end was supported by the brick pier and abuument on the 
Middlesex side of the suspension bridge, and intermediate to these 
by two rows of seven and of nine cast iron cylinders respectively. 
These cylinders were 10ft. diameter below the ground level, the 
outer ones being 8{t. diameter, and the inner ones 6/t. diameter 
above that level. They were sunk to de averaging 40{ft. below 
Trinity high-water mark, and were filled with Po d cement 





concrete to about 5ft. above that level; but it was not considered 
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necessary to fillin the remaining portion of these cylinders. On 
account of the great width of the fan end, which increased from 49ft. 
4in. at the brick pier to 168ft. at the abutment, the plan of sup- 
porting the roadway on cross girders, suspended from outside main 
girders, was inadmissible; and as it wasnot desirable to introduce in- 
termediate main girders, projecting abovetheline of rails, theroadway 
was carried by interior plate girders, at right angles to the piers and 
abutment, and by the outside main girders, which were laid at the 
angle of inclination of the fan. The outside main girders were of the 
same depth, and were generally of the same character, although lighter 
in all the parts, and were fixed at the same level, as the girders of the 
154ft. openings. The interior plate girders were of the ordinary 
cohstruction, 5ft. deep, or one-twentieth of the span, and weighed 
26 tons each, 


cross girders, terminated by cantilevers, projecting beyond the 
face girders, and similar to those outside the main girders of the 
154ft. openings. 

The roadway platform over the 154ft. openings consisted of 
planking 4in. thick, spiked to longitudinal timbers, Léin. by 15in. 
placed underneath the rails and bolted to the cross girders. Over 
the fan end the platform consisted of planking Gin. thick, secured 
to the girders. ‘The footpath platforms were of planking 6in. thick. 

The first cylinder of the Charing Cross Bridge was pitched on 
the 6th of June, 1860, and as the bridge was now on the eve of 
completion, its construction would thus extend over a period of 
about three years. ‘he weight of wrought iron in the bridge, 
including the steel pins, was 4,950 tons, and of cast iron 1,950 tons. 
The total cost, including the abutments, would be £180,000, or 
£1 15s. per square foot, and £131 per lineal foot. The cylinders of 
the 154ft. openings cost complete £20 per lineal foot; the outer 
cylinders of the piers of the fan end cost about £12, and the inner 
ones about £10 per lineal foot. The bridge was designed by Mr. 
Hawkshaw (President Inst. C.1.), the engineer to the Charing- 
cross Railway Company, and was carried out under his immediate 
supervision, Mr. John H. Stanton (M. Inst. C.E.) being the 
resident engineer. Mr. George Wythes was the contractor for the 
construction of the railway, but this bridge was sublet to Messrs. 
Cochrane and Co., whose representative on the works was Mr. 
Joseph Phillips (Assoc. Inst.C.E.) 








ELASTICITY BETWEEN WHEEL AND RAIL. 

In the vexed question of permanence, that so much desired quality 
in railways, there are sundry advocates who assert that rigid in- 
flexible way is the true thing, and others, again, who profess to 
prefer elastic way, saying that iron way is and must be rigid, and 
that a timber way with chairs or without is elastic. How it is 
elastic has never yet appeared to us, unless it be in the intervals 
between the chairs or supports. How it might be made really 
elastic is another question, ou which we do not now propose to enter 
But we are in a position to enable our readers to judge for themselves 
by an analogous result of experience. We have at various times 
alluded to the spring-tyred wheels of Mr. W. Bridges Adams, of 
which a sample was exhibited at the Great Exhibition, having run 
upwards of 106,000 miles with scarcely any wear of tread and none 
of flange. We have now the results of a comparative experiment 
before us. 

It is well known that Krupp’s steel tyres have been long before 
the public, and that very remarkable results in the way of durability 
have been attained by them. It is known, also, that there is a line 
of railway called the St. Helen’s, on which the gradients and curves 
are of the heaviest class known, and the points and crossings very 
frequent, leading to mineral works. Well, ou this line the incessant 
wear of tyres on the engines disposed Mr. Cross, the engineer, to 
leave no means untried to lessen the company’s expenses thereon. 
So, to two similar engines he applied two different classes of tyres. 
One class was Krupp’s tyres of steel, rigidly fixed to the wheels in 
the usual mode, and the other was the spring tyres of Mr. W. Bridges 
Adams, made of Staffordshire iron. Here we have a comparison 
made, under the same circumstances, with the best material, and what 
is generally held to be an ordinary material. 

‘The following is a comparison of the wear of tyres upon two six- 
wheeled engines :—No. 23 has four coupled wheels 4ft. Gin. in dia- 
meter, besides leading wheels, weighs 19} tons, and has Krupp’s 
steel tyres. These have run 40,843 miles and now require to be 
turned up. No. 18 has six coupled wheels, 4ft. in diameter, weighs 
21 tons, and has Staffordshire tyres set upon springs upon Mr. W. 
Bridges Adams’ system. ‘Chey have run 55,138 miles, and do not 
yet require turning. ‘The line run over has a maximum gradient of 
L in 85, and two others respectively 1 in 70 and 1 in 85; the 
sharpest curves are of 300ft. radius, the usual radius being 500ft. 
There is an almost constant succession of points and crossings. 

To those who think, this result must be pregnant with suggestive 
inferences. Asa question of safety the use of tyres in which no 
tension is needed to apply them is of no slight importance; and as 
a question of economy, if we multiply the results obtained from an 
engine by the whole traffic of a line, it would be something enor- 
mous, And there is something beyond this. The wear of wheel 
tyres can only be induced by the action of the rail, and in precise 
proportion as the tyre is saved from damage a similar result will 
obtain: with the rail. Under the recoiling action of the spring, 
pressure and not blows will take place, and the vibration and 
crystallisation of both tyre and rail ought to cease. 





Dovetrut Invention.—A_ skilful engineer residing in Paris has 
invented a machine by which cotton rags of every description may 
be rendered fit for spinning. By this means rags, such as old 
sheets, shirts, and pocket-handkerchiefs, worth not more than 20f. 
the 200 lb. weight, can be converted into blue or red cotton equal 
to that imported from Egypt, which, though inferior to American 
cotton, brings a high price in the Havre market. It is expected that 
this invention will attract the attention of cotton spinners throughout 
France. One manufacturer of padding at Orleans and a cotton spinner 
at St. Denis have already tried the new machine, and have found 
it to succeed perfectly. Other engineers have directed their atten- 
tion to the subject, and it is not impossible that, through the power 
of machinery, European manufacturers may, to a certain extent, 
become independent of America. This invention, which was un- 
known a few weeks since, is one of those which effect a revolution 
in industry and increase public wealth to an immense extent. When 
it is considered how many millions are expended in the purchase 
of raw cotton, and the short time the manufactured article lasts, 
any machine that can render worn-out cotton cloth available for 
fresh spinning must render great service to the manufacturer, 

Sensuevess Weicuts ano Mappentna Measurrs.—A gallon isn’t 
agallon. It's awine gallon, or one of three different sorts of ale 
gallon, or acorn gallon, or a gallon of oil; and the gallon of oil 
means 7}1b, for train oil, and 81b, for some other oils. If you buy 
a pipe of wine, how much do youget ? 93 gallons if the wine be 
Marsala, 92 if Madeira, 117 if Bucellas, 103 if Port, 100 if Teneriffe. 
What isastone? 141d. if a living man, 8 if a slaughtered bullock, 
16 of cheese, 5 of glass, 32 of hemp, 163 of flax at Belfast, 24 of 
flax at Downpatrick. It is 14 1b. of wool as sold by the growers, 151b. 
of wool as sold by the wool-staplers to each other. There are 
seven measures in use to define an acre. A_hundredweight 
may contain 1001b., 112 1b., or 120 1b. A hundredweight of pork 
is § lb. heavier at Belfast than at Cork. A man might live by sell- 
ing coal at a less price per ton that he paid for it at the pit mouth. 
A ton of coal at the pit mouth varies from 22 cwt. to 28 ewt. of 
1201b. each ; a ton to the householder means 20 ewt. of 112 Ib. each. 
Of cheese 52 cloves (of 8lb. each) make a wey in Essex, 42 in 
Suffolk, We walk in this United Kingdom by the measure of 
four sorts of miles, an English mile being 217 yards shorter than a 
Scotch mile, 480 yards shorter than an Irish mile, and the geogra- 
phical mile being another measure, differing from all three. Our 
very sailors do not mean the same thing when they talk of fathoms. 
On board a man-of-war it means 6ft., on board a merchantman 5jft., 


on board a fishing vessel 5ft.!—Dickens’ AU the Year Round. 


The triangular spaces between the outside main per Naciiatain ‘gigitlaninaramineas areata des a wit Gait fuek aa? 
girders and the outer interior plate girders were filled in with | SCHIO, GNA CQURS LO WERtICE IB WHICH S Sip Just carry 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
2nd, 1863. 
PHYSICAL AND MATHEMATICAL SECTION. 

Joserpu BAxenvELL, F’.R.A.8., President of the Section, in the chair. 

A PAPER was read entitled “ Notes of Observations of the Speed 
and Order of Sucession in Magnitude of Waves observed in Gales 
of Wind off the Cape of Good Hope,” by Mr. Thomas Heelis, 
F.R.A.S. 

The highest waves measured were about 35ft. in height from the 
trough, no broken crests having been measured. Their speed 
varied (the force of the wind being 8 according to the Board of Trade 


treble-reefed topsails) from twenty to twenty-three miles per hour, the 
breadth of trough being 300ft. to 350ft. The observations show that 
usually in length, measured along their bases, the crest being 
apparently at the middle point of the base, and the length varying 
with the altitude of the crest, and that the order of succession 
of magnitudes depends upon their being arranged so that the 
crest of one wave follows on the same line as the lower 
flanks of a preceding wave. ‘The speeds also of waves appear 
to vary, so that a following wave often coalesces with and 
is increased in size by absorbing one immediately preceding. 
When a wave is first formed it is small, and increases in 
size in its progress, until the crest topples over in foam, 
after which the height decreases rapidly and there seems 
reason for thinking that if ordinates were drawn so as to 
represent the height of any wave at different periods of 
its existence, its height would be found to coincide with Mr. 
Scott Russel’s wave-line curve. The length of a wave in open 
water, measured along its base, seems also to depend upon and bear 
a definite relation to the width of the trough between two successive 
waves. The speed of the waves is not so much affected as would 
naturally be imagined by the force of the wind. In a moderate 
gale they run as fast as in a heavy one. It is otherwise with their 
height. 

Mr. Alfred Brothers read the following paper “ On an Improved 
Diaphragm for determining the Magnitudes of Stars.” 

At a recent meeting of this Society, when Mr. Baxendell made a 
communication respecting one of the variable stars of small mag- 
nitude, it occurred to me that the system used by him for determin- 
ing the variability of the smaller stars must be not only tedious but 
often unsatisfactory, owing to the necessity for leaving the position 
of observation for the purpose of changing the diaphragms. 

When apertures of various diameters are used as diaphragms, 
placed at the end of the dew-cap of large telescopes, and particularly 
refractors, it must at all times be difficult tomake these changes, even 
when the advantage of clock-work motion is available; but, with 
telescopes Whose motions must be controlled by hand, the possi- 
bility of determining with accuracy such results as the one-tenth of 
a magnitude must be very uncertain ; as, unless an assistant be at 
hand tochange the diaphragms during the observation, the observer 
must be constantly liable te lose the star at the moment it becomes 
necessary that it should be in the centre of the field of view, and the 
eye in position to note the effect produced by the decrease of light 
on the change of diaphragm being effected. Several contri- 
vances have been adopted to contract the aperture of the 
telescope, such as square and hexagonal forms, opened and closed 
mechanically ; but hitherto, it is believed, no attempt has been made 
to retain the circular form of aperture. 

In order to facilitate observations of this character, and to enable 
the observer to dispense with an assistant, I have recently adapted 
to my telescope (of 5in. aperture) an apparatus which may be 
termed the “ Iris Diaphragm,” as its action resembles to some extent 
the expansion and contraction of the pupil of the eye. The inven- 
tion was, I believe, patented by Mr. Jennings, of London, as a 
capsule for closing jars, bottles, &c., but has been superseded by a 
more simple method for the same object. If found to be practically 
successful for the purpose I have now applied it to, it will, I think, 
be extremely useful in the observatory, and form a desideratum 
long required by astronomers. A great saving of time will be 
effected, and the results will be regarded with greater confidence. 

The following is a descript:on of the invention, and the method I 
propose for adapting it for astronomical purposes. 

The invention consists of two rings of metal, one working within 
the other, of nearly the same diameter, but differing in width, to the 
outer edges of which is attached a piece of sheet india-rubber 
joined at the ends, and so placed that when the rings are moved in 
opposite directions the india-rubber is stretched, and closes the aper- 
ture of the rings when they have made about one-half of a 
revolution, the aperture remaining circular or nearly so, its perfect 
circularity depending on the proper attachment of the india-rubbber. 

The adaptation I have effected in the following manner:—A flat 
ring of tin witha flange is made to fit accurately the end of the 
dew-cap of the telescope. To the flange the diaphragm is soldered ; 
to the broader ring of the diaphragm is fixed a circle of brass, having 
teeth cut rather more than one-half round its circumference. Fixed 
to the ring, which is attached to the dew-cap, is a bearing for a small 
pinion, which gives motion to the half wheel by means of a slender 
rod (of brass tubing) the length of the telescope, having at the eye- 
piece end a handle of convenient form, and worked by the left 
hand. The rod is supported at the eye-piece end of the telescope 
on a bearing attached to a metal collar made to clip the telescope by 
a screw, and attached to this bearing is a ratchet wheel, which pre- 
vents the too rapid reverse motion of the india-rubber diaphragm. 
The ratchet is not absolutely necessary with the present apparatus, 
owing to the friction of the pinion against the wheel preventing 
the india-rubber contracting too rapidly. 

It is not considered necessary to give the dimensions of the parts 
of the apparatus, as in every case these must vary with the diameter 
of the object-glass of the telescope. The principal point to be 
attended to is the width of the broader ring, which is covered inside 
by the india-rubber, and this must be suiliciently wide to close the 
aperture when in use, In order to prevent the over-winding of the 
diaphragm, stops are placed at each end of the teeth on the half- 
wheel. 

An index of some kind will be necessary to make the apparatus 
complete. A pointer might be fixed on the end of the dew-cap, and 
a scale might pe mag from the wheel. The diameter of the various 
openings could also be determined by the ear, the number of teeth 
in the wheel and pinion being known, the ratchet wheel could be so 
adapted that a certain number of clicks would indicate that a certain 
aperture is then in use. ‘his method, however, might be tedious 
to the observer, owing to the necessity for counting. The index 
and scale will perhaps be more convenient, and if the light from the 
sky should not be suflicient to show the reading of the scale, the 
micrometer lamp could be placed so as to illuminate the scale and 
index only. 

The additional weight at the end of the telescope renders a 
counterpoise necessary, and this is effected on my telescope by a 
slight addition to the counterpoise already attached. 

It may perhaps be necessary to say, that I have as yet tried the 
apparatus merely for the mechanical working, but am vety sanguine 
that it will answer the purpose intended more effectively than any 
other method I am acquainted with. 


orders from the Admiralty for the supply of the pumping engines 
for the new docks at Malta (their = centrifugal pump is to 
used), and of a capacity capable of discharging 25,000 tons of water 
in four hours. Messrs. Gwynne and Co. have also in hand a pair of 
engines, with their centrifugal pumps, for the dry dock of Messrs. 
Palmer Bros., shipbuilders, Neweastle-on-Tyne, and to discharge 
240,000 cubic feet of water in three hours, also engines and pumps 
for the new floating dock being constructed in Holland, for the 
Dutch Government. These centrifugal pumps are coming largely 
into use; they were described in Tue Enoineer of June 20th, 
and December 5, 1862. 











MANCHESTER ASSOCIATION FOR THE PREVEN- 
TION OF STEAM BOILER EXPLOSIONS. 


Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, April 28th, 1863, James Petrie, Esq., of 
Rochdale, in the chair, Mr. L. E. Fletcher, chief-engineer, presented 
his monthly report, of which the following is an abstract :— 

During the past month there have been examined 288 engines 
and 406 boilers. Of the latter,6 have been examined specially, 11 
internally, 79 thoroughly, and 310 externally; in addition to which 
2 of these boilers have been tested by hydraulic pressure. ‘The fol- 
lowing defects have been found in the boilers examined :— Fracture, 
5 (1 dangerous); corrosion, 30 (1 dangerous); safety valves out of 
order, 1; water gauges ditto, 8; pressure gauges ditto, 9; feed ap- 
paratus ditto, 1; blow out taps ditto, 32 ; furnaces out of shape, 4; 
over-pressure, 4; blistered plates, 4 ; total, 95 (2 dangerous). Boilers 
without glass water gauges, 6; without blow-out taps, 13; without 
back-pressure valves, 21. 

Expvosions. 

Some explosions occur at too great a distance from Manchester to 
admit of a personal investigation, and of which little or no reliable 
information can be obtained at the time. Of one such, which took 
place last year, and of which the fact of its occurrence only was 
therefore recorded in the reports, there has since been obtained, 
through the kindness of an engineer who investigated the explosion 
immediately after it happened, full information with regard to it, as 
well as a drawing of the boiler after rupture, both of which are 
placed at the disposal of the Association. rom these it appears that 
the boiler in question was of plain Cornish construction, and that 
the explosion resulted from collapse of the internal flue tube. 

The explosion was attended with fatal consequences, the rush of 
steam and water from the flue blowing down the end wall of the 
boiler-house, abutting against a public thoroughfare, in which the 
workmen of the establishment, most unfortunately, were assembling 
around the gates of the premises, a few minutes before bell time. 
The steam, water, and bricks were all scattered amongst the group, 
and five lives sacrificed. 

The length of the boiler was 26ft.; the diameter of the shell, 7ft.; 
that of the internal flue, 4ft.; and the thickness of the plates in 
both, three-eighths nominally, while at the centre of the flue it was 
found after the explosion to have been little more than one-quarter, 
The boiler had been purchased second-hand, while the workmanship 
is reported to have been inferior, and the ilue tube, though supposed 
to be circular, to have proved actually oval at the middle of its 
length. ‘This flue was not strengthened by flanged seams or hoops, 
while the working pressure was 80 lb. per square inch. 

Under these circumstances it is clear that the simple weakness of 
the flue was the cause of the explosion, which must, therefore, be 
added to the already long list of those which could have been pre- 
vented by the simple precaution of strengthening the flue, either 
with flanged seams or hoops; while the weakness could not have 
escaped detection on competent inspection, or practical exposure, on 
the application of the hydraulic test. 

No. 6 explosion, like the preceding one, occurred ata considerable 
distance from Manchester, and although it took place last month, 
was only reported within the last few days, and there has, as yet, 
been no opportunity of ubtaining further particulars with regard to 
it, than that the boiler was of plain, cylindrical, egg-ended construc- 
tion, externally fired, and was thrown by the explosion to a con- 
siderable distance from its original seat, which is always the case 
with this description of the boiler. 

Neither of the two boilers just referred to were under the inspec= 
tion of this Association. 





Three explosions have occurred during the past month to boilers 
not under the inspection of this Association, by which nine persons 
were killed and four others injured. All of these explosions 
occurred so far from Manchester, that only one of them—viz., No. 8, 
which was by far the most important—has been personally investi- 
gated. The following is the monthly tabular statement :— 


TABULAR STATEMENT OF Expxosions From Marcu 28TH, 1863, To 
Aprit 241, 1863, INeLu sive. 


























n | gs | General Description | Person:| Persons 
Index No. | Date. | of Boiler. Killed. | {njured. Total. 
No. 7 April 7. Plain cylindrical. 
‘ ’ | Externally fired .. 0 o |; o 
No. 8, April. |Four cylindrical egg- 
| nde 
ended. 
Externally fired, 
One ordinary single 
| flue, or ** Cornish.” 
| Internally-fired .. 9 4 13 
\These five boilers al! 
| exploded simultane 
ously. , 
No. 9. . Piain cylindrical. | 
: | Externally fired .. 0 0 0 
Total 9 4 13 


No. 8 Explosion.—This explosion occurred at an ironworks, and 
is one of the most remarkable that have come under the notice of 
this Association—five boilers, working side by side, having in this 
instance exploded simultaneously, the shells of all of them being 
rent asunder, and thrown to a considerable distance from their 
original brickwork seating, which was completely destroyed, and 
reduced to an unintelligible heap of ruins. The fragments and 
boiler fittings were shot in every direction, many of them falling 
through the roofs of the adjoining buildings, and one through that 
of the dwelling house of the proprietor. ‘wo of the boilers were 
thrown over a tramway, and landed in a plouged field beyond ; one 
of themraking therails in itscourse, cutting them completely through 
at the solid metal, and tearing up the roadway, a piece of one of the 
rails, that had been shorn off, being carried away to a distance with 
the boiler. ; ; 

The occurrence of so singular an explosion, affecting simul- 
taneously so many boilers, and making such a perfect wreck of 
each of them, as well as seriously injuring the surrounding build- 
ings, naturally excited considerable interest, and various were the 
surmises made as to the cause. ‘here was a strong tendency to 
impute it either to the action of explosive gases or to the instant- 
aneous generation of steam, from red-hot plates; since it was 
thought that steam of the ordinary working pressure was quite 
inadequate to produce the results developed. These views are always 
revived on the occurrence of every serious explosion; and although 
chimerical, still have an importance, though a most unfortunate one, 
from the fact that they tend to divert attention from the simple 
cause of the disaster, while they throw an air of mystery around 
the subject which at once arrests all sound investigation, and thus 
destroys the chance of one explosion becoming the means of pre- 
venting the occurrence of others. : 

If, however, at any boiler explosion, the existence of an agent 
more subtle and destructive than steam ever appeared probable, it 
certainly was in the present instance. Still a little investigation 
will show to how simple a cause the whole may be traced, and 
though great as was the havoc, that there is no need for the suppo- 
sition of any force beyond that of steam at an ordinary working 
pressure. ‘T'o do this, it may be well to enter more into detail, as 
to the general arrangement, construction, and fittings of the boilers, 
as well as into the position of the fractures and flight of the parts. 

The five boilers were ranged side by side, all of them being con- 
nected, both by the steam pipe and feed pipe. Their direction was 
very nearly north and south, the furnaces being at the south end, 
No. 1 boiler, commencing at the west, was of Cornish construction 
and internally fired, while the remaining four were cylindrical, with 
egg-ends, and externally fired. The length of all the boilers was 
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about 25ft., while the diameter was 6ft. in No. 1, and 5ft. in the 
remaining four, the thickness of the plates being seven-sixteenths 
in the former and three-eighths in the latter. The boilers were each 
fitted with one feed back-pressure valve and feed stop valve com- 
bined, one glass water gauge, one alarm low-water steam whistle, 
worked by a float fixed inside the boiler, and one lever safety valve 
of 4in. diameter, in addition to a Bourdon’s pressure gauge fixed on 
the steam pipe at some distance from the boilers. The safety valve 
admitted of a pressure of nearly 60 Ib. per square inch, but it was stated 
that 45 Ib. had been the limit at which the boilers had been worked, 
since the weight had always been placed at some distance from the 
end of the lever. Even the higher pressure, however, would not 
have been excessive for boilers of such dimensions, as far, as the 
cylindrical shells are concerned. 

The rents were extremely complicated by the effects of the ex- 
plosion, and although highly important to do so, it is in these cases 
difficult to determine which are the rents from which the explosion 
sprung, and which are those that resulted from it, or otherwise, 
which rents are the primary ones, and which the secondary. It 
appeared, however, that all the egg-ended boilers had rent in two, 
transversely, one portion flying northward and the other southward, 
the rent occurring at one of the transverse seams over the furnace, 
while the larger portion had in every instance flown northwards. 
In some cases both ends were blown out, and the plates “ vandyked” 
and curled up, the distortion being such as is difficult to describe. 
These latter effects were due to the flight of the parts and the con- 
sequent shock on grounding, and may be considered as secondary, 
while it is clear, from the direction in which the parts had flown, as 
well as from the character of the rents themselves, that the primary 
ones, and from which the explosion had sprung, were those at the 
transverse seams over the furnace. 

The Cornish boiler was also rent transversely, at about the middle 
of its length, both through the shell and flue tube, the end furthest 
from the furnace being demolished, the shell being opened out, 
ripped spirally, and the end plate torn off. The other half of the 
boiler was comparatively uninjured, the whole, though thrown from 
its original seating, holding together, and the furnace retaining its 
eylindrical shape. : 

All the transverse seams of externally fired, egg-ended boilers, 
placed immediately over the furnace, are liable to fracture unawares, 
and frequent opportunity has been taken in previous reports to call 
attention to their treacherous character. There were circumstances, 
however, which rendered these seams specially liable to fail in the 
boilers under consideration. The boilers were about nine years old, 
and fed with sedimentary water. Repairs to the plates over the 
furnaces had frequently been necessary on account of the leakage at 
the seams, though a decided improvement had been found to result 
on the adoption of surface blowing out by means of a scum-pipe. 
Also the introduction of the feed was peculiar trying to these seams, 
since it was brought down from the top of the boiler by a vertical 
bell-mouthed pipe, terminating within six inches ovly of the plates 
immediately over the furnace, the effect of which would be, by the 
intermittent introduction of the water, to induce alternate expansion 
and contraction, and thus strain the seams. 

This combination of circumstances is considered quite sufficient 
to account for the primary fracture of one of the boilers at the 
transverse seams over the furnace; while a similar instance of ex- 
plosion, arising from like mal-introduction of the feed water, was 
met with last year in the case of an egg-ended externally fired 
boiler, which though nearly new, rent completely in two at the tra- 
verse seams over the furnace. This boiler was working at the 
bottom of a colliery shaft, and particulars of the explosion were 
given in the monthly report of February, 1862. 

It may be added, that the fireman, who was killed by the explo- 
sion was reported to have stated to the engineman three hours pre- 
viously, that he had then just reduced the amount of feed water ; 
while at the moment of the explosion he was on the top of the 
boilers re-opening the feed-valves, thus including the very inter- 
mittent action just referred to. 

The fracture of these transverse seams, though very frequently 
attributed to shortness of water, is quite independent of it, and is 
constantly found to take place where the supply is ample. In these 
externally fired boilers the steam is generated on a concave surface, 
while in internally fired ones it is generated on a convex one, and it 
would appear as if the steam could not escape so readily from the 
concave surface as from the convex, and thus, lingering longer in 
its position, keeps the water from contact with the plate, and leads 
to its being burnt. In the internally fired boiler, the steam 
generated at the sides of the furnace tube renders the stratum 
of water in contact with the plate lighter than the surrounding 
mass, and thus an ascending current is set up which passes over its 
surface. This removes the globules of steam as soon as they are 
formed, and substitutes a fresh film of water to be evaporated. It will 
be seen that this action cannot take place upon the concave surface, 
and it is thought that this may account for the fact, that while 
instances of injury to the plates of internally fired boilers, when 
fully supplied with water, are quite exceptional, they are, with 
externally fired boilers, of very common occurrence, Some ex- 
ternally fired boilers with a hot fire have been known to bulged 
very shortly after setting to work, the injury thus being quite 
independent of any accumulation or sediment, while the same plate 
has in some cases had to be renewed again and again, its condition 
affording indications of having been red hot, although known to 
have always beeu covered with water. 

The fact, therefore, of these boilers having failed over the furnaces, 
even through overheating, cannot be accepted as an evidence of their 
having been néglected and allowed to run short of water. A strong 
impression, however, existed that such had been the case with oue 
of the boilers, since the colour of the plates had, it was stated, been 
quite blue immediately after the explosion, though shortly removed 
by exposure to weather. It should not be overlooked, however, 
that the mere fact of explosion may give this appearance from the 
shock on coming to the ground after the flight, and from the blows 
the boiler receives on its course. These are quite sufficient to Fe- 
move, at all events in places, any protecting scale from the plates, 
and lay bare their original surface, the effect of which is mistaken for 
that of fire. The Cornish boiler, which was the most likely to have 
suffered from any neglect of the supply of water, had evidently not 
been short, since the shape of the furnace crown, with its coat of 
scale, was unaffected. 

To recapitulate the foregoing :—There is no reason for attributing 
the explosion either to a deficiency in the number of the fittings to 
unwise or excessive pressure, or to shortness of water, but to the weak- 
ness of the transverse seams over the furnace to which all externally- 
fired boilers are found to be liable—aggravated in the present instance 
by the use of sedimentary water and the mode of introducing it, by 
which it was injected directly upon the plates at the bottom of 
the boiler, and immediately over the fire. 

There still, however, remains to be explained the fact of the 
whole series of five boilers having exploded simultaneously. 

* The percussive force of water, as an important element in pro- 
ducing the destructive effects in steam boiler explosions, has lately 
excited considerable attention, and is a subject of much interest. 
The view is as follows :—The temperature of water in a steam boiler 
working at 501b. pressure, is 300 deg., which is 88 deg. above the 
boiling point at atmospheric pressure. On the occurrence of a rent 
above the water-line, or the rending of of a steam dome, the 
blowing-off of the manhole cover, or the fracture of a steam- 
pipe, &c., the steam above the surface of the water would escape 
and remove the pressure from it. The 88 deg. of free heat, with 
which the whole body of water is charged, over and above that 
necessary for maintaining it at the boiling point at atmospheric 
pressure, would instantly flash a considerable portion of it into 
steam, while the globules, not being generated at the surface merely, 
but throughout the whole mass, would blow up the water with con- 
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siderable force, converting it into a projectile, havinga velocity equal 
to that due to the pressure. This would give ita Eutentine force 
far greater than that of the simple statical pressure of the steam; just 
as, in the injector, the stream of water acquires a force of pene- 
tration that renders it superior to the pressure of the steam that 
imparted it, and which enables it to enter a boiler working 
at a higher pressure than the one supplying the injector. It is 
thought, by its advocates, that on this principie it is possible that an 
explosion might happen, without either the existence of any pre- 
vious weakness of the boiler, the occurrence of any primary rent 
or excessive pressure, but simply from the sudden removal of the 
steam from the surface of the water, when it would be violently pro- 
—_ as just explained, against the upper part of the shell. It has 

m proposed to submit this to the test of experiment, and to accom- 
plish the instantaneous clearance of the steam space, either by con- 
densation, effected by the introduction of a jet of cold water, or by the 
opening of a large valve.* Such an investigation would certainly 
be most interesting and useful, while the result would be highly 
prized by the engineering world. Of the fact of the sudden libera- 
tion of the steam throwing up the water there can be no question, 
since that is already a matter of experience ; whether, however, the 
entire steam space can be so instantaneously cleared as to allow a 
sufficient velocity of the water being attained—on the accomplish- 
ment of which the force of impact depends—appears to me a matter 
of question, and I cannot but think that steam would be generated 
with sufficient rapidity upon the surface of the water to retard the 
velocity of the mass, as well as to form acushion which would soften 
the blow against the shell of the boiler. This is a nice point, and 
must await the issue of the experimenter for determination. I have 
for some time since, inexamining exploded boilers, carefully searched 
for indications of this action, and it appeared at first that there were 
manifestations of it in the explosion under consideration. For in- 
stance, the feed water had been introduced, as previously stated, at 
the top of the boiler, the feed stop valve being bolted to the side of 
the steam dome, and the water carried by the feed-pipe through the 
steam space. The failure of this feed-pipe would have allowed the 
water to play amongst the steam, and thus produce the very con- 
densation desired in the proposed experiment just mentioned ; added 
to which, the steam domes were torn off from the shells, as if by 
upward impact, and blown ina different direction to the boilers 
themselves. ‘The feed water, however, proved to have been heated 
by the exhaust steam from the engine, and thus would have pro- 
duced but tardy condensation; and even if the flight of one boiler, 
on the rending of the transverse seams over the furnace, had 
carried away the steam-pipe or rent off the domes of the others, 
which is highly probable, and thus by suddenly relieving the 
steam pressure, set up this percussive action,—still, the force 
of the impact, which must have been upward, can hardly 
be supposed to have developed the transverse rents previously 
described, or to have thrown one half of the boiler to the south and 
the other to the north. With a full appreciation of the value of the 
impact theory, it is not thought that it applies in the present instance, 
as having produced primary rents, important as it may have been in 
developing secondary ones, but every opportunity will be taken of 
watching for its manifestation, and communicating the result to the 
members. 

The cause of the simultaneous explosion is thought to have been 
as follows:—A single externally fired egg-ended boiler, say No. 3, 
rent at one of the transverse seams over the furnace in the first 
instance. The escape of steam and water from the bottom of the 
boiler then lifted the remaining ones, and threw them up in the air 
several feet high, blowing down at the same time the brickwork 
seating, so that the boilers, on coming again to the ground, fell 
upon a loose irregular bed, and all became so strained that each rent 
and exploded in turn. That the percussive action of the steam was 
sufficient to have done this, is illustrated by the fact that one of the 
cast iron rolls from the mill was lifted by it at the time of the ex- 
plosion to a height of several feet. 

A reference may be of assistance to a very similar explosion which 
occurred last year, the particulars being given in the monthly report for 
March, 1862. In that instance there were four boilers set side by 81 \ 
andconnected together; three of these wereegg-endedandexternally 
fired, while the fourth was a Cornish boiler. The three former 
were at work ana all exploded simultaneously, while the latter, not 
having steam up, escaped, but had evidently been lifted some con- 
siderable height by the explosion of the others, and on its fall rent 
at the bottom of the shell transversely, as well as the flue tube dis- 
located at its connection with the end plate. ‘The fall had made 
such serious rents in the shell, that had there been any steam in the 
boiler at the time an explosion must inevitably have followed. 
This, it is thought, affords the key to the explanation of the simul- 
taneous explosion of the five boilers under consideration, and which 
it is concluded was due simply to the fracture of a single externally 
fired boiler, at the transverse seams over the fire, in the first in- 
stance; and to the effect upon the others of the percussive action of 
the steam and water escaping therefrom, in the second. 

Explosions No. 7 and Ko. 9 were very similar in character one to 
the other. Neither of the exploded boilers having been personally 
—— only the following scanty particulars have been ob- 

ued :— 

No. 7 Explosion occurred at a colliery to a cylindrical externally 
fired boiler, 36ft. long and Sft.in diameter. This boiler formed oue 
of a series of five, being the second from the engine-house. It was 
rent by the explosion into four pieces, while the escape of the steam 
and water blew up the boiler seated next to it, which was the centre 
one of the series, flattening it on one side, reversing it end for end 
in position, and roiling it over the other boilers, fiually depositing it 
on the ground beyond. It will be seen that the treatment of this 
boiler, on the rupture of the one alongside of it, corroborates the 
view given with regard to the cause of the simultaneous explosion 
of the five boilers referred to above, and it is hoped that fuller par- 
ticulars may be obtained. 

No. 9 Explosion occurred at an ironworks, to a cylindrical ex- 
ternally fired boiler, about 32ft. long and 5ft. diameter, which was 
the outer boiler of a series of five. 

It will be observed that the seven boilers which have exploded 
during the month have all been of the egg-ended, externally fired 
class, with the solitary exception of the Cornish one, which suffered 
only through the explosion of the others; and it is trusted that the 
fact of the constantly recurring failure of these externally fired 
boilers will at length dispel the false estimate, so generally enter- 
tained, of their safety. ‘The proprietor of the ironworks at which 
No. 8 explosion occurred, at once adopted the wisest course, and 
resolved upon having no more of the externally-fired class upon his 
works, but laying down “Lancashire” boilers in their place; 
experience having shown him that the plates over a furnace of an 
internally fired boiler may fail without moving it off its seat or 
causing any loss of life; while with an egg-ended boiler, its entire 
rupture and the flight of the parts, as in No.7 explosion, is the 
result. 

In another case, one of our members, employing several of these 
externally fired boilers, has found them to crack at the transverse 
seams, without warning, for a length of two feet, and consequently 
determined, as in the previous instance, to condemn them alto- 
gether; while to prevent rupture in the meantime, before.they can 
be replaced, contemplates lashing the two ends together with strong 
longitudinal stays, so as to preveut their flying apart should failure 
at the transverse seams occur, 





* See discussion on “Steam Boiler Explosions,” in Tue Enorxeer, of 
February 6th, 1862. 





Corton 1n Inp1A.—A prospectus has been issued of the Anglo- 
Indian Cotton Company, with a capital of £500,000 (of which 
£100,000 is to be first issued), in shares of £5. The direction is 

rincipally composed of Manchester cotton spiuners, and the object 
is to promote the growth of superior qualities of cotton in Kandeish 
and other eligible localities the advantage of railway 
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ON SECTIONS OF LEAST RESISTANCE FOR SHIPS 
OF LIMITED BREADTH AND LIMITED DRAFT 
OF WATER.* 

By James Roserr Narre. 

As the friction of water along the submerged surface of ships forms 

an important part of the resistance to be overcome it is desirable that 

this surface be the smallest possible consistent with other conditions, 

The probl of passing a curve of a given length 
through two points, so as to enclose the greatest area between the 
curve and the straight line joining the points, may be applied to the 
construction of all vessels whose breadth and draft of water are not 
limited. 

But there are many cases where both the breadth and draft of 
water are limited, it may be by the width of dock entrances and the 
depth of rivers. Then the problem becomes to enclose within 
a rectangle of a given breadth and depth the greatest area with the 
least wetted boundary that the enclosed area, divided by the wetted 
boundary, may be a maximum; for then, whatever form it may be 
considered necessary to give to the water lines, the vessel of this 
breadth and draft of water, with this midsbip section, these water 
lines, and with the narrower sections constructed on the same 
system, will have the greatest displacement or volume below water 
with the least surface for friction, and therefore the least resistance. 
In this sense I have called them sections of least resistance. 

To construct these sections the problem reduces itself to findin: 
the radius of bilge, which, wi 
the given breadth and draft of 
- water, shall complete the section, 
whose area, divided by the wetted 
boundary, shall be a maximum. 
Let B bethe breadth of the vessel. 

? the draft of water. 
marae r the radius of bilge. 
Area of section,  _B3—0-429r* 5, to be maximum. 

Wetted boundary,~ B+ 2¢—v-858r 
Therefore, 

0858 rdr X denominator — 0°858 dr X numerator _ 9 

(Denominator) 

.. r X denominator = numerator 
(B + 23) r—0°858 r? = B 2 — 0-429 7? 
0-429 r? — (B+ 22) r=—B3d 
p(B + 2 Dr... Be 
0-429 0-429 

A quudratic equation from which the radius r is found, 

pe BEV BA4 40? + 224 Ba 











0°858 
Examples.—When 2 = 4 Br = 01142 when} = r =) 
a=2B r=023 2 B=ar=? 
a= B r=035 2 
2=}B r=054 2 
2=4B r=063 2 


?=}B r=070 2 
By describing sections in a rectangle whose breadth equals twice 
its depth, it will be found that 
Area of rectangle _ 222 _ 059 
Wetted boundary 43 
Area of semicircle _ } #2? _ 052 
Wetted boundary wr? 
Area of best section _ 23? — 0-43 x (0-542)? _ 05312 
Wetted boundary 49—U'86 Xx U'd40 
showing that when the radius of bilge is 0°54 times the draft of 
water there is a gain of about 6 per cent. over the semicircular or 
rectangular section. 

Professor Macquorn Raukine said that he had revised the mathe- 
matical investigation in Mr. Napier’s paper, and could corroborate its 
accuracy. Its practical utility arose from the fact that the whole, or 
nearly the whole, of the resistance to the motion of a well- 
shaped ship arose either directly or indirectly from friction, A 
theory based on that fact had been applied to practice in de- 
signing steam-slips and their engines by Mr. Napier and 
himself, in December, 1857, and subsequently, and im every 
instance with success. He had read a paper giving a general 
account of the theory, and an explanation of the practical 
formule deduced from it, with tables of comparison between 
their results and those of experiment, to the British Asso- 
ciation, in 1861. That paper was published entire in the Civil 
Engineer and Architect's Journal for October of that year, and, in 
part, in other engineering periodicals also.t ‘The theory was con- 
nected with with some researches on the motion of waves, which 
were read in abstract to the British Association, and in full to the 
Royal Society in 1862. 

As might be expected in a theory whose practical application was 
only four years and a half old, various questious still remained to 
be settled by experiment. A serious obstacle in the way of obtain- 
ing exact experimental data as to such questions arose from want of 
precision in the indicator-diagrams of steam engines, especially in 
engines of rapid stroke, which was produced partly by the friction 
of the indicator, but chiefly by the oscillations of its spring. One of 
the best means of diminishing the extent of these oscillations, and 
the effect of friction at the same time, was to increase the stiffuess of 
the spring and diminish the mass of the indicator piston. He 
had seen at the International Exhibition an indicator (that of Mr. 
Richards) in which that principle had been adopted, and so far as he 
could judge from having seen it in action two or three times, with 
very good results in point of precision. 

A comparison of the diagrams given by a very accurate indicator 
applied to the engines of such vessels as the Admiral, the Athan- 
asian, the Lancetield, &c., would settle some very important 
points regarding the comparative advantages of straight and hollow 
water lines, &c. Unfortunately, when vessels were engaged in trade 
it was difficult to find opportunities for making scientilic experi- 
ments upon them. 

The special subject of Mr. Napier’s paper, however, was not one of 
these problematical points; for there could be no doubt that to 
diminish a vessel’s mean girth, as compared with her sectional area, 
was a certain means of diminishing resistance ; that principle, indeed, 
had been admitted ever since friction had been recognised as one of 
the causes of resistance ; and Mr. Napier’s investigation showed 
how to carry that sort of diminution as far as possible under the 
circumstances stated by him, viz., a fixed extreme breadth and 
draft of water. 

The importance of smallness of girth in diminishing resistance 
was strikingly shown in the case of the well-known match 
between the yachts Titania (now called the Themis) and 
America. The Titania was the smaller vessel of the two, and had 
the less capacity for carrying sail; and in order to make her speed 
equal to that of the America, her friction ought to have been less 
in the same proportion with her capacity for carrying sail. But 
while the cross-sections of the America wero nearly triangular, 
those of the Titania were formed by ogee curves of great 
concavity, producing a comparatively large girth relatively 
to her capacity; and although the Titania had a smaller 
midship section than the America the quantity called the 
“ argumented surface,” upon which the friction depends, was almost 
exactly equal in two vessels, and hence the Titania, having the 
less power of carrying sail, was beaten in the race.t 





* Read before the Glasgow Philosophical Society, Dec. 17, 1862. 


+ The Mechanics’ Magazine, the Practical Mechanics' Journal, the 
4rtizan, and THE ENGINEER. 





1 The Titania or Themis here 1eferred to is the Old Titania. * The yacht 
now called the Titania is a vessel of a better model,—W. J. M. R.. 
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Professor W. Thomson said that he was glad to find that true 
principles as to the resistance experienced by solids moving through 
fluids were being applied in practice with such valuable results. ‘T'ho 
theory which had been hitherto commonly given iu treatises on hydro- 
dynamics was founded on acalculation in which only the front part 
of the surface of the moving body was taken into account. It was 
no doubt convenient to neglect the action of the remainder of the 
surface ; for to have included it in the t would have led to the 
awkward result of no resistance atall! Such atheory _— is want- 
ing in some essential. This we now know to be the reckoning of 
effects due to the viscosity of the fluid. A probable hypothesis as to 
the law of viscous force having been adopted, a perfect theory of the 
1otion of a solid through a fluid, at a slow rate, when no eddies are 
formed, had been indicated and worked out in some important cases 
by Professor Stokes. It gives a resistance simply proportional to 
the velocity. But when the motion is so rapid as to give rise to 
eddies, which it always is in practical cases of water flowing 
through pipes and of ships, the circumstances become extremely 
mm Professor Thomson believed that the principles for 
obtaining practical solutions for the cases of ships were those which 
Mr. Napier had used in his investigation now before the Society. 
He concluded by saying that he had had much pleasure recently in 
testing, by personal experience of a voyage in the Lancefield, some 
of the results of the application of these principles. 

Mr. Napier said, that before commencing the construction of the 
Admiral, to which Professor Rankine has referred, he applied to 
Professors Thomson and Rankine for advice as to the power neces- 
sary to propel vessels of any form, as his own experience led him 
to disbelieve the common theories based on the midship section or 
displacement. Professor Thomson stated then what he has now 
eaid regarding the friction of water, and Professor Rankine 
said that if the resistance was the same as water in a pipe, 
the power required to propel his vessel at the given speed 
would be so many horses, The idea of water in a pipe having 
anything to do with the speed of a boat was strange and 
pew to him; nevertheless, the power named was about two- 
thirds of what he had estimated to be necessary. A few days 
after making this approximation to the power, he had from 
Professor Rankine a formula, to which his notes supplied the data. 
This formula enabled him to make a vessel whose success was un- 
precedented.* ‘The lines of the vessel were trochoids, with a 
cylindrical or prismatic middle, and as the breadth was unlimited 
and the draft of water limited, he made the radius of bilge equal 
to the draft of water, so as to have the surface a minimum. ‘I'he 
Athanasian is also a trochoidal vessel, with a very short prismatic 
middle, and sections giving a minimum of surface. The Lance- 
field is similar to the Athanasian, except the bow, which is a 
wedge, touching the trochoids at their points of contrary flexure. 
There are other peculiarities, however, in the Lancefield to which 

some of the economical results described by Professor Thompson 
may be due. 


* See report of trial trip in Toe ENGINEER, 18th June, 1858. 











CIVIL AND MECHANICAL ENGINEERS’ SOCIETY 
Thursday, April 23rd, 1863. 
Franc:s Campin, President, in the Chair, 
“ON MARINE SURVEYING.” 
By F. E. Coorer and G. J. Crossrz Dawson. 


Tue whole process of making a marine survey was treated of and 
described in this paper, which was read by Mr. Dawson, and several 
methods for fixing soundings, lines, &c., were brought forward. 

The following was considered the best method for fixing a sound- 
ing at sea:— 

Supposing a boat to be at E, which position we wish to fix, having 
taken a sounding at that point, let A BC be any three points on 
the shore, such asa path 5 steeple, windmill, chimney, or any 

other clearly-defined object which we have on our plan; then take 
the angles A E B and C E B with the box sextant, and the position 
is fixed; for, when we proceed to lay down the point on the plan, 
all we have to do is simply as follows :— 

Join the outermost points A and C, and at A and C set off the 
avgles which were taken to them from E, viz., set off at C the angle 

E A C D= the angle A E B which 
vy, was taken to A, andat A set off the 

angle C A D = the angle B 

which was taken to C; join AD 
and D ©, describe the circle A 
EC D about the triangle A D C, 
and through B draw B D until it 
cuts the circle in E. E then is the 
point required to be fixed; for 
joining A E and E C at E, there 
are two angles AE D and D EC 
made, which by Euclid, being 
angles respectively in the sameseg- 
ment, are equal to the angles C A D 
and AC JP, which were set off 
equal to the angles taken. Of course the same three points will do 
for any number of positions as long as they are visible; the result, 
however, is most accurate when one angle is very great and the 
other very small. 

Another way of laying down the sounding on paper, which is 
easior, though perhaps not so accurate, as the former, is to set off 
the angles taken from a point on a sheet of tracing paper, and then 
move it about the plan until the lines of the angles pass through all 
the points, when, of course, the apex of the angles will be the re- 
quired position. 
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Tus Cunanp Line.—Messrs. Burns have contracted with Messrs, 
Tod and M’Gregor for a screw-steamship of 3,000 tons, for the British 
and = American Royal Mail line, and she is to be called the 
“ Cuba.” 

Foreign AND Coonan Jorrinas.—It is stated that the Cabinet 
of Stockholm have resolved, in order to constitute more expedi- 
tiously the iron-clad fleet of Sweden, that five sailing vessels of 
from 68 to 72 guus should be transformed into the former class of 
vessels, 80 that in about twelve months Sweden will have an effec- 
tive naval war squadron.—A steam digging machine invented b 
MM. Kientzy and Jarry, which has been already made use of wit 
success in the Landes, has been tried at the Emperor Napoleon's 
model farm at Vincennes. It is of 6-horse power, and mcves along 
the ground upon which it is to be used like a locomotive; behind 
are five pair of picks fixed upon a revolving shaft, which pene- 
trate the ground to a depth of about a foot. The total 
weight of the machine is 14,000 lb. Four men are required 
to work it, and it can break up in about ten hours more 
than a hectare (2} acres) of the hardest land. This inven- 
tion is likely to be of service in bringing waste lands into 
cultivation. A letter from Philippeville, in Algeria, states that 
the high price of cotton in the French markets has induced a great 
number of colonists in Algeria to undertake its cultivation. Amon 
many successful attempts, M. Portelli, of Philippeville, obtain 
9,000 1b. weight of raw cotton (short staple) from 12 acres of 
ground he cultivated. M. J. Dolfus, one of the most extensive 
cotton manufacturers in France, has founded a joint-stock company, 
to lend money to planters of Algerian cotton, on the following 
terms :-—-The company offers to lend 100f. an acre—4O0f. after the 
planting, 30f. in the month of June, and 30f. in September, at the 
picking. This sum, for which the planter is to pay only six per 
cent. interest, is to be repaid out of the first produce. The planter 
may sell his cotton either to M. Dolfus orto any other manufacturer. 
M. Dolfus proposes to extend his loans to the cultivators of other 
descriptions of produce, and thus an Algerian agricultural bank, so 
long desired, is about to be established. Twenty acres of land were 
planted with long staple cotton at Jemappes, this year, aud pro- 
duced 10,000 1b. weight of cotton, or 500 Ib. an acre, 
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Tus invention, by Thomas Watts, of Carisbrooke, Isle of Wight, 
consists of forming a screw, the thread of which is made of No. 16 
sheet iron, and is rivetted through oblong irons or beaters together. 
The irons or beaters are rivetted to or through a spindle, the spindle 
being made of Zin. bore gas pipe or 17,th outer diameter. This 
screw revolves in the inside of a sheet-iron cylinder, which is per- 
forated at the lower end, and is for the purpose of elevating and 
dressing corn and other grain. The elevator casing or tube is made 
of No. 16 sheet iron, and is 5in. diameter inside, the ends of which 
are enclosed with cast iron heads with brass bushes for screw 
spindle to revolve in. . 

Fig. 1 shows a side elevation of the machine and side section of 
riddle and incline plate, the arrows showing the current the blast 
takes and its action upon incline and under side of riddle, also the 
passage out for chaff. The elevator also shows screw, the openings 











LONG’S MACHINE FOR CLEANSING AND SCRAPING 





at bottom and top, and slide. The bottom end shows a dotted line, 
which is the opening for the corn to enter freely. The numerous 
dots underneath are small boles to take off the dust and small seeds, 
such as grass and charlick. At the upper end of cylinder a will be 
seen a dotted line showing the delivery to box b, to which bags or 
sacks are hooked to receive the corn or other grain; c shows the 
shute which conducts the corn to lower hopper. This shute is fitted 
with perforated iron slides directly over hopper which screens off 
short straws and ears that may pass the upper riddle. 

Fig. 2 shows the construction of the screw. The oblong marks on 
spindle are end views of irons or knives which are rivetted to the 
spindle, and which are of themselves beaters for hawning the 
barley and cleaning all other grain. 4, h, A, h, are knives or 
cutters rivetted in screw plates. Fig. 3 shows side view of cutter ; 
Fig. 4, section of cutter. 
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Tuts invention, by James Long, of Great Yarmouth, consists in , 
adapting certain improved mechanical arrangements within a rect- 
angular-shaped vessel, mounted on sliding wheels, so placed and 
adjusted as to allow one end to be near to the surface of the road, | 
street, or way to be cleansed or scraped, and the other end to be | 
connected temporarily to an ordinary cart, to receive the dirt raised 
by the machinery. 

Fig. 1 represents a longitudinal and vertical section of the 
machine, and as it would appear when adapted to acart; Fig. 2 a 
top plan view of Fig. 1, and Fig. 3, a side elevation. 

A, A, is a case formed closed at its ends and partly at 
the bottom; B,C, are openings for the entrance apd escape 
of dirt or mud; D, a lid or cover shown removed at Fig. 2; 
E, E!, are square iron axles, the ends thereof are formed | 
cylindrical, and work in suitable bearings fixed to the sides of the 
case A; the axle E has pinions G fixed on each end thereof, which 
gear into spur wheels H, fixed on an axis I, suitably supported; K | 
are pulleys fixed on I, and L are endless straps or bands passing | 
over said pulleys, and also over other larger pulleys M fixed on the 
nave or box of each of the wheels of the cart N, which is of the | 
ordinary kind; O are a series of scoops fixed to plates of sheet iron 
P; the plates are hinged together at a, a, and fit the sides of the | 
square axles E, E!, which as they rotate advance the system of | 
scoops; Q are a series of scrapers shown detached in bottom plan | 
view at Fig. 4. The scrapers are mounted loosely upon a rod 6 | 
fixed across the case A; ¢, c, are springs for pressing the scrapers | 





against the surface of the read er way to be cleansed, also allowing ' 








the scrapers to adapt themselves to the irregularities of the surface 


| of the road. Risa shield shown by dotted lines at Fig. 25, this 
| shield is securely fixed to the sides of the case A, and is furnished 


with a roller d, which runs on the surface of the ground; the 
use of this shield is to remove loose obstructions, such as large 
stones. S are other scrapers fixed to the sides of the case A, an 
employed to collect and force the dirt or mud under the scoop 


| mechanism; T is a screw fitted with a castor e and handle U for 
| adjusting and maintaining the scrapers ( at any desired height from 


the surface of the road or way to be cleansed; W are screws for 
adjusting and maintaining the axle E! tightly within the hinged 
endless system of plates P at Fig. 3; X isa forked lever 
mounted on a pin at f; Y, a wheel connected loosely to the 
lever X by a pin at g; the opposite end of the lever X 
has a hole A formed therein, and there is a corresponding 
hole formed in the case A at i, so that when it iv desired to detach 
the case A from the cart, the attendant must first push the lever 
X and wheel Y into the position denoted by dotted lines at Fig. 3, 


| and then insert a pin into the holes A and i. There isa similar 


arrangement at the opposite side of the case A, so that the case when 
detached rests upon these wheels, and may be transported thereon 
from place to place as desired. ; 

As the cart is drawn forwards the mud or dirt will pass up the 
scrapers into the case A, and simultaneously the scoops 0 wi 1 be 
moved round by the bands L, and the dirt or mu raised and 
carried up and discharged into the cart to which the case A is con- 
nected by hooks at k. 
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Tue object of this invention, by B. Hotchkiss, of New Haven, 
J.8., is chiefly to regulate the blow of the hammer, and give 
elasticity to the parts so as to give an elastic blow with the hammer, 
and at the same time prevent the breakage of the parts, which is 
one of the chief difficulties in the operation of trip and steam 
hammers. This hammer is provided with an air cylinder, in which 
a piston is permitted to move and act upon air contained in the 
piston in such a manner as to cushion the effect of the blow, and 
give it a portion of elasticity. The piston rod in this machine 


extends down from the piston in the air cylinder, and is connected | 


below to the hammer. 

T he first part of the invention consists in the manner of connect- 
ing the upper framework with the anvil block by means of the 
superposition of elastic washers between the heads of the bolts 
which secure the parts together and the flanges through which the 
bolts pass, and also by the superposition of like washers between 
the nuts and washers at the ends of the bolts and the flanges through 
which the bolts pass 


The second part of the invention relates to the combination with | 


the air cylinder and hammer of certain air passages through which 


external air 7 be received to modify the effect of the blow, and | 
oO 


discharged to allow the piston inside of the cylinder to slide freely 
in certain parts of its stroke, the passages being operative without 
being opened or closed by any automatic mechanism except the 
piston. 

The third part of the invention relates to supplying the cylinder 
with air, aud discharging air therefrom by means of certain valves, 
which are operated by mechanism for the purpose to vary and 
modify the stroke so as to cushion the blow in the proper manner 
for the work tebe performed. These valves are placed near the 
ends of the cylinder, though not entirely at the ends, and are 
worked by means of mechanism which is automatic in its opera- 
tion, and which may be adjusted to suit the exigencies of the case. 
In general practice, perhaps, two adjustable inclined planes may 
be the better means for operating these valves, though other devices 
— be used. 

The fourth part of the invention relates to the combination with 
the valves above-mentioned of the air passage connecting from one 
valve to the other, so that the effect of the discharge of air through 
one valve shall be to force the same air into the other end of the 
cylinder. In the use of this device the same atmospheric air is 
made available for working the cylinder without the necessity of 
+ additional supply from the outside. 

_ The fifth part of the invention relates to the construction of the 
piston rod to obviate the well-known difficulty of breakage thereof 
near the hammer, and in connection therewith of the device, 
hereinafter described, by which the enlarged portion of the piston 
rod may be passed through the stuffing-box which leads to the air 
cylinder above mentioned. 

Fig. 1 is a front elevation of the improved atmospheric hammer; 


Fig. 2 is a side view thereof; Fig. 3 is a vertical central section | 


showing the parts beyond the driving shaft; Fig. 4 is a horizontal 
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, section of the cylinder, and a portion of the ways or guides between 
| which itslides, showing theconstruction of the valves for admitting air 
to and from the cylinder, and a device for working them; Fig. 5 isa 
detail sectional view, in elevation, showing the same feature of the 
invention, and also the independent air passages which may be used 
without valves, as will be more fully described below; Fig. 6 is a 
detail view, in vertical section, showing the mode of connecting the 
| upper framework to the anvil block so as to secure the parts 
| firmly in position, and yet prevent the breaking of the parts 
by the concussion of the hammer; Fig. 7 is a detailed view illus- 
trating the construction of the stuffing-box in a manner to allow 
the enlarged portion of the piston rod to be readily passed through 
from above, and the stuffing-box afterwards made available to make 
| a close fitting joint around the piston rod. 
A is the anvil block or frame upon which the parts are supported. 
| The upper framework B is bolted to the lower or supporting frame 
| A by means of bolts N, N, as shown in Fig. 6. These bolts are 
| constructed in the ordinary manner with heads f, nuts g, and 
washers h, as usual. To give some little elasticity to this connec- 
tion of the parts, elastic washers or rings i are placed between the 
heads of the bolts and the flanges, through which they pass to unite 
| the parts, and elastic washers i are also placed between the washers 
| h and the flange above, through which the bolt passes for the pur- 
pose above stated, and the nuts are screwed upon the bolts 
till the washers i are sufficiently compressed to hold the upper 
end and lower parts firmly together, but not so much but 
that they will yet yield slightly to the concussion produced by the 
fall of the hammer. The upper part or upper frame B is so con- 
structed as to form guides C, C, to receive and guide the air spring 
cylinder D, which is constructed in some respects similar to a steam 
cylinder, with appropriate heads, and which receives motion from the 
main shaft by means of the connecting rod T’. This cylinder D has 
two or more air passages a, b, in the side of the said cylinder, which 
passages open from the cylinder to the external air. H is an_air 
passage which connects the openings which contain the valves G,9, 
and is intended to allow the air which may be forced out of the cylin- 
der at one end to pass into the other end of the cylinder, so that no 
loss may be occasioned ; and no outside communication is in this case 
necessary. I is a piston arranged within the cylinder D, and has its 
rod K extending through the lower head E of the cylinder, and 
attached to the hammer L. As in all hammers constructed and oper- 
ated by a piston rod there is some liability to break the rod 
at its connection d with the hammer, this objection and difficulty 
were overcome by making a rod larger at the connection d, and 
reducing from that point to the proper size of the piston rod. To 
do this a hole for the rod is made through the stuffing-box gland W, 
and also through the cylinder head E, of sufficient size to allow the 
enlarged portion d of piston rod to pass freely ; and to pack the stuf- 
fing-box there are placed within it plates e, e, each divided as repre- 
sented in Fig. 7, and the hole through these plates fitting 
the smaller of the piston rod. The plates being in 
| parts can be placed in the box after the enlarged part of the rod 








has passed through, and the packing may be placed between the 
yy and lower plates, and compressed in the ordin: manner. 
O is the driving shaft, which has its journals suppo’ in boxes 
P, P. A pulley R is attached to this driving shaft, and at the oppo- 
site end of the shaft a crank wheel is fixed, in which a crank pin m 
is inserted, which crank pin extends through the connecting rod T, 
the upper end of which is by a similar pin » connected to the 
eptialy D. By applying power to the pulley R, motion will be 
imparted to the shaft O, and thence through the connecting rod T re- 
ciprocating vertical motion will be given tothe pneumatic orairsprin 
cylinder D, and in consequence thereof the hammer will be lifted an 
forced downwards towards the anvil U, or any article placed thereon. 
During each elevation or depression of the cylinder tho piston will 
a by the air passages a and }, and compress all the air that may 
in the cylinder between the air passage next the cylinder head 
which is approaching the piston and the said cylinder head. This 
compression of the air while the cylinder is descending will act as a 
spring to overcome gradually the inertia of the hammer, and pre- 
vent the piston from coming in contact with the lower head of the 
cylinder; so during the descent of the cylinder the air will be simi- 
larly compressed in its upper part, and will in like manner relieve 
the cylinder head above from the shock of the blow. The quantity 
of air compressed in the cylinder materially affects and controls the 
stroke of the hammer, and it will be obvious that by closing the 
lower hole or ge b, and opening the upper, a quantity of air is 
compressed below the piston equal to the contents of the cylinder 
below the upper opening a; but by leaving the opening b open the 
stroke is thereby reduced, as a less compression of air takes 
place, as it is obvious that the hammer will not be raised until the 
piston is met by the air below it in the cylinder, and that the 
cylinder produces no material effect upon the hammer between the 
points at which the air is left free to escape, This change, by 
means of a series of openings in any ordinary work not largely 
variable, may be sufficient for the purpose desired, but where 
a still greater range of variation in the stroke of the hammer 
is necessary, there are fixed in the side of the cylinder puppet 
valves F, G, as represented in Figs. 4 and 5. These aie 
open inward, and the operation of opening them is performed by the 
stems r, s, of the valves, which extend out through the cylinder, 
striking against the adjustable inclined planes W, X, which are 
fixed upon the guide C for that purpose. These valves may bo 
usually kept closed by spiral springs, or otherwise as may bo 
desirable. It will be obvious by an inspection of the parts that the in- 
clined planes W, X, may be so adjusted asto open either valve at any 
portion of the stroke which is likely to be desired. By this the effect 
of the air cushicn may be varied to | extent, according to the work 
upon which the hammer is to be used. By opening the lower valve 
before the cylinder has reached its extreme height the air com- 
pressed below the piston will pass through the passage H and upper 
valve into the space above the piston. The result is that the hammer 
begins its descent before the cylinder does, and while the crank is 
ore its upper dead centre, and the hammer will reach the anvil 
vefore the cylinder will have attained its lower extreme. But before 
that point is reached by the cylinder the air from the upper part of 
the cylinder, accumulated by the accelerated descent of the hammer, 
will be released by opening the upper valve, and the air thus con- 
tained in the space above the piston will thus be permitted to pass 
down through the lower valve into the cylinder ape the piston, 
and the cylinder will ascend some little distance before it will begin 
to raisethe hammer. By this device the effect of the blow may be 
varied to any extent which is likely to be desired in ordinary work 





EXPERIMENTS AT SHOEBURYNESS. 
(From the 7imes.) 

Axoruer of those experiments which occasionally yield such im- 
portant results with regard, not only to armour-plates, but to the 
still more difficult and important question of how best to support 
them from behind, took place on Weatey at Shoeburyness. This 
experiment was made by order of the Iron-plate Committee, all the 
members of which were present, together with many officers and 
others interested in the construction of armour-coated ships of war. 
The target fired at was constructed at the Millwall Ironworks from 
the designs of Mr. Chalmers, and, in addition to its other qualifica- 
tions, it d the rare merit of having been built entirely at its 
inventor's own exp a most 1 circumstance at Shoebury, 
where the crowd of inventors and patentees seldom evince sufficient 
confidence in the crotchets they compel the authorities to try to 
venture anything themselves towards the cost of the trial. The 
target was 13ft. long by LOft. broad, faced externally with hammered 
armour plates 33in. thick. Behind these were laid longitu- 
dinal teak beams 10in. wide by about 5in, deep, a web 
or flange of wrought iron fin. in thickness ing between 
each beam, and being rivetted to a plate 1tin. in thickness 
at the back. Behind this plate again came another pad of teak din. 
thick, which rested against the skin of the ship—the same thickness 
as that of all ouriron clads, {ths of an inch, and behind this were the 
usual upright beams or iron ribs to the vessel. ‘Thus it will be seen 
that though the target was apparently a light one, from its external 

lates being only 3jin. thick, yet in reality it had, after all, din. of 
irop in it, with 15in. of teak, exclusive of the longitudinal cellular 
iron webbing we have mentioned between the teak beams, which, 
though not nominally called upon to resist the shot, yet, in truth, 
aided the resistance enormously, by distributing the foree of the 
concussion and giving great stiffness to the whole structure. The 
Warrior broadside, it will be recollected, is formed of 4}in. iron and 
18in. of teak, and the new vessels of the Minotaur class of 5}in. 
iron and Qin. of teak. The weight of the Warrior broadside 
per superficial foot is 347 lb., of the Minotaur 380 lb., and of 
the target used by Mr. Chalmers 369 1b. The excess of weight 
of Mr. Chalmers’ target over the Warrior is caused by the 
additional iron in the cellular webbing and back plating; and its 
lightness, as compared to the Minotaur class, is } a to the ribs at 
the back of all having less work to do, and being consequently 
lighter by nearly a third than those of any other armour ships yet 
built. The theory of the target was that its peccliar arrangement 
of a cellular webbing between the teak and iron-plate would obviate 
the evils that generally result from a backing composed of wood only, 
such as “buckling” and penetration, and would guard against the 
equally injurious effects of vibration, which tell with such severity 
upon the fastening bolts. The plan of its construction had, there- 
fore, been calculated to disperse over a large area the power or work 
that existed in the shot at the moment of impact, soas to givea 
very large surface of resistance by the time the concussion reached 
the inner lining of the ship’s frame. We are bound to say that the 
result of the experiments on Monday showed that Mr. Chalmers had 
not been over sanguine in the anticipations he expressed as to the 
powers of resistance of his target. Though ex for some hours 
toa very severe battering from guns of all kinds, it withstood the 
attack better than any target of the same comparative thickness that 
has yet been tried, not even excepting the first and most famous 
target of all—that of the Warrior. 

The trial to which this target was subjected was precisely similar 
to that heavy ordeal which the Warrior target had to go through on 
the occasion of its début at Shoebury. The number of rounds fired, 
the guns, charges, and missiles were precisely the same on both 
occasions ; but, as the target of Mr. Chalmers tried on Monday was 
nearly one-third smaller than that of the Warrior, the experiment 
was obviously more severe for the smaller target, as the fire had to 
be more concentrated. The experiments were to have commenced at 
half past ten in the morning, and all was ready at that time, but the 
wilful obstinacy of the crews of two small boats, who, in spite of 
some admonitory 12 1b. shots, addressed to them from the shore, 
enya in keeping in the line of fire till nearly two o'clock in the 

, prevented anything being done. In fact, the whole day was 
very nearly being lost from thiscircumstance. It would be needless 
iteration to particularise the varied effects of all the twenty-seven 
shots fired, when the experiments did at last commence. Suffice it, 
therefore, to say that the trials were gradually progressive in their 
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attacking force from low charges, and shells filled with sand. 
up to solid 68-pounders, with the full service 3 200-pounder 
solid cast iron shot fired with low charges, then fired in salvoes of 
three at a time; and lastly, simultaneous salvoes of three 110- 
pounders and two 68-pounders fired with full charges and _ solid 
shot. The live shell and shell filled with sand, as usual, effected 
very little, nor did the 110-pounder with 10-lb. charge, nor the 200- 
pounder with a 10-lb. charge do much more. The lower armour- 
plate of the three which composed the target was decidedly inferior 
to the two upper ones, and cracked badly early in the day. This, 
however, so obviously arose from a merely local defect as to be of 
no account in estimating the general merits of the target’s method 
of construction. ‘That these merits were neither few nor unimpor- 
tant was soon seen. ‘The method of fastening on the plates by 2}-in. 
bolts, with stepped conical heads and a square thread, contrary to 
general expectation, seemed to work admirably. —- from the 
resistance offered by these bolts, and partly from the force of the 
concussion itself being so deadened and distributed, there was very 
little buckling ont of the ends of the plates when struck even by 
the heaviest missiles. ‘The dints in the armour plates made by the 
shot varied according to the weight of the projectile when rifled, 
and in no case were much to speak of. The 68-pounders, as usual, 
left a severe mark, inZsome instances nearly three inches deep. The 
salvoes of the two 68-pounders and three 110’s were a severe trial. 
The five shots were concentrated on one spot, and struck with a 
terrific crash, splintering themselves to fragments, which went 
screaming back through the air in all directions. The main side of 
the backing—the skin of the ship, in fact—had, up to this time, 
been carefully examined after each discharge; for on the integrity 
of that under any fire depended, in fact, the success of the construc- 
tion of the target. It had, however, shown no sign of yielding. 
Some three or four of the small rivet-heads (which, in truth, 
were made too small) had been jumped off, with one or two 
small bolts, and there was a just perceptible deflection of one or 
two ribs where great strains had come, but this wasall. The 
armour bolts all held firm, and the back of the target showed 
no sign that it had ever been fired at. It was thought certain that 
the tremendous salvo we have spoken of would altogether 
change this state of things,zbut it did not. One ofthe armour bolts 
was struck and the head knocked off at the back, and the ribs gave 
tokens of distress, but beyond this it was perfectly astonishing to 
see how well the target withstood the five ponderous missiles. The 
worst and most dangerous parts of the programme had been borne 
by the target with impunity, and, as it was wished to see how the 
backing would break, if it could be broken, Mr. Chalmers was asked 
to permit the 800-pounder rifled Armstrong, loaded with its 
formidable steel shot, to be used against it. To this trial Mr. 
Chalmers in the frankest manner at once consented, though he was 
as well aware as all others on the ground that by so doing he 
authorised the destruction of his target. The 300-pounder was 
accordingly loaded with a 45 lb. charge, and, as a matter of course, 
sent its projectile completely through the target, leaving a large and 
ragged hole, though not nearly so ragged as the same shot would 
have made in passing through armour plates backed up by teak in 
the common fashion. 

This destructive shot brought the experiments to a close for the 
resent, the result of them being undoubtedly in favour of Mr. 
Yhalmers’ system of backing the plates, which is much superior to 

the plans adopted either with the Warrior class of vessels built, or 
the Minotaur class now building. Both Mr. Chalmers, however, 
and all the officers on the ground were of opinion at the close of the 
day that a slight alteration in the combination of the wood and iron 
in the target would make its power of resistance still more formid- 
able than it had already shown itself to be. This alteration consists 
in reducing the thickness of the iron plate between the beams 
of teak by three-quarters of an inch, and adding the metal 
thus gained to a 34in. external plate, so as to bring the 
latter up to 4}in. in thickness. Such a change, it is confidently 
expected, would, without adding at all to the weight of the target, 
pe pea 25 or even 30 per cent. to its powers of resistance. At 
all events, it is conclusively established that Mr. Chalmers’ system 
of backing armour is one which requires to be attentively con- 
sidered and examined with a view to the construction of future 
iron-clads. It is lighter than the new iron frigate now building, it 
has been proved to be stronger, and its inventor claims that it is 
nearly 25 per cent. cheaper. The lightness and cheapness are, of 
course, most important considerations, which, when superadded to 
the all-important one of increased strength, speak loudly in 
favour of a careful trial of the new plan. 

The public who peruse these accounts of what takes place at 
Shoeburyness may, perhaps, ask how it is that 5in. and 6in. armour 
= are found so difficult to pierce with the most formidable 
English artillery fired at pointblank range, when almost every mail 
that comes to us from the West brings dismal records of how the 
Federal iron-clads fighting batteries at Jong range have had their 
5}in. and 64in. iron turrets riddled like sieves. A few words will 
suffice to explain this apparent anomaly, and also enable our readers 
to understand how it was that the Federal armour-ships got so 
lamentably mauled at Charleston. The fact is that the plates used 
on the Federal gunboats are not solid iron—that is to say, not a 
single plate, but are built up to whatever thickness is required by 
bolting together separate plates of an inch thickness. The vessel 
thus plated has all the weight of the metal to carry, and receives 
scarcely any protection from the metal in return. A din. armour- 
plate thus built up is no match in power of resistance for a single 
solid plate of 2in. In the English navy all the plates are solid, and 
the vessels of the Minotaur class, coated with 5}in. of solid metal,jhave 
been proved by actual test to be infinitely stronger than the Federal 
boats, some ot which have their turrets coated with so-called 15-in. 
plates. It is almost needless to say that no gun yet exists capable 
of sending its shot through 15in. of solid well-made iron, 





Brakety Guns.—It is said that the greater proportion of the guns 
in the Charleston forts were 7-in. rifled Blakely cannon, the same 
- those on board the Alabama, which were used against the 

atteras, 


How Raimway Accents may Harrry.—A batch of reports on 
the railway accidents of this year has been laid before Parliament 
by the Board of Trade. Among them is a report by Capiain Tyler, 
R.E., on a collision at the Wakefield station of the Lanceshire and 
Yorkshire line in January. In this report Captain Tyler states 
the following facts, which were incidentally brought out in the 
course of the inquiry. Though they had nothing to do with the 
cause of this particular accident, he has thought it right to 
report them to the Board of Trade, and it is desirable that 
they should not be hid. The statement is as follows :—" The 
signalman who was stationed at ‘the tower’ has been 
acting in that capacity at Wakefield for eighteen years, and 
bears an excellent character. His hours of work are daily 
from 7 am. to 8 pm. He takes duty every alternate 
Saturday from 7 am. on that day to 8 a.m. on the following 
day ; and every alternate 12 weeks, from 7 a.m. on Saturday to 8 p.m. 
on Sunday, remaining thus, in the former case, 25 hours, and in the 
latter case 87 hours at his post. He necessarily has his meals 
brought to him ; and he states that he is never unoccupied for five 
minutes together during the day. This junction is an exceedingly 
important one, and any man who is kept in charge of it for 13 hours 
a day during the week ought, in my opinion, to be allowed 
to have his Sundays to himself, without being obliged to 
perform 25 hours’ duty every alternate week, and 37 every 
alternate 12th week, in order partially to obtain that privi- 
lege. It ap in this, as in other cases which have come 
under my notice, that the men prefer, when left to themselves, to 
undertake shifts of 24 or 25 hours alternately, for the sake of corre- 
—- intervals of rest; but they ought not to be permitted, in 
the interest of the public safety, if not on their own accounts, to 
remain on duty for such lengthened periods; and $7 hours at such 
&@ post, or, indeed, at any post, is preposterous.” 





ANSWERS OF THE INVENTORS’ INSTITUTE TO 
THE QUESTIONS OF THE PATENT LAW COM- 
MISSION. 

To Her Masesty’s Patent Law Commission. 
Inventors’ Institute, 26, Great George-street, Westminster, 
April 27th, 1863. 

My Lorps ann GentTLeMEN,—In accordance with a resolution of 
the Council of the Inventors’ Institute, we respectfully submit for 
your consideration the following answers to your questions con- 
nected with the working of the Patent Law.—We have the honour 
to be, my Lords and Gentlemen, very obediently yours, 

(Signed) Ricnarp Roserts, C.E., Chairman. 
R. Marspen Latuam, Hon. Sec. 


Question No. 1.—Should the cost of obtaining Letters Patent be 
diminished or increased ; if either, to what extent; and should the 
payment be made in one sum or by annual, or other instalments ? 

Answer.— We submit that the cost of patents should not exceed 
what is absolutely necessary to defray office expenses. 

The high cost of patents renders it quite hopeless for most 
persons with limited means to seek protection for their inventions, 
and numerous useful and valuable ideas are, consequently, lost to 
the public. Many inventors, knowing that they cannot afford the 
charges exacted, and seeing no fair prospect of being able to pay 
for a patent, will not allow themselves to be led into a new inquiry, 
and are thus deterred from carrying on the experiments necessary 
to practically and benefically develope their new ideas. Perfect 
inventions also of great value, which, if —_— made known, 
would give employment to a great number of hands, are notoriously 
kept secret, and withheld from public use, owing to the expense of 
taking out patents; such inventions are all doubly lost, since, if 
known to the public, they would become the subject of researches 
which might lead to other very important and beneficial results. 

The high cost of patents, moreover, frequently obliges inventors 
of limited means, when seeking the assistance of capital, to enter 
into disadvantageous arrangements, and thus many hardships and 
great injustice are occasioned. We may here observe, also, that the 
third and seventh year’s payments of £50 and £100 fall very heavy 
on many deserving inventors, who, from sheer inability to pay, are 
compelled to relinquish valuable patents when just on the eve of 
realising their hopes of advantage. 

Even with regard to the so-called “frivolous” and “ useless” inven- 
tions, the present prohibitory charges are most impolitic andinjurious 
in their effects. A “frivolous” invention, so-called, may nevertheless, 
from the extent of the demand, give employment to many idle 
hands, it may require for its construction many taxable materials, 
and form an article of export, so as to become profitable to the com- 
munity; whilst a “useless” invention, so-called, will not unfre- 
quently indicate to other inventors, who may succeed better, a want 
to be supplied, and so lead to the speedy accomplishment of whatis 
desired. An invention, however useless it may seem, may be sug- 
gestive of and give rise to other inventions of undoubted practical 
utility, and it often happens that the first inventor, though stum- 
bling at every step, and himself unable to achieve success, yet opens 
up a broad path for other inventors who come after him. 

The following abstract of receipts and disbursements has been 
prepared by a member of this committee from the official reports 
extending from October, 1852, to December, 1861, published by the 
Commissioners of Patents for Inventions :— 
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In the foregoing abstract the odd shillings and pence have been 
omitted for convenience, and the amount is added in one sum in the 
following statement :— 






secerecereccveseccececccscesssesk li 2,179 


Payments........+-+ o000ee£502,935 








Add for difference of } lings’ and pence 6 502,941 
269,837 


Deduct revenue fee sesscccccesesesscccecesses 138,815 


SurplusececceccesccvccseccesseseessLl31,022 

It appears, therefore, that after defraying all expenses from 
October, 1852, to December, 1861, there remained a balance of 
£269,837, of which sum, however, £138,815 was paid as revenue 
fees into the governmental taxation account, leaving still unappro- 
— a surplus of £131,022. But why a sum of £138,815, levied 

m inventors in the obtaining of their patents for new inventions, 
should have been paid into the governmental taxation account, 
would seem to require le See there being no principle of 
equity or even of sound public policy, on which so objectionable a 
MAS rogers oo seal iated 1 f 22, which 

e still unappro surplus of £131,022, whic 
will bly be increased by the 3 year 1882 to £170,000, we sub- 
mit that in common fairness this and any future surplus should be 
directly applied to some ao in connection with the encourage- 
ment of inventors and the advancement of practical science. 

It also appears, from the foregoing abstract, that while the annual 
receipts from inventors now exceed £100,000, the actual expenses of 
the Government Patent Office fall below £47,000 per annum, whence 
it is obvious that a great reduction in the cost of patents can be 
made without injury, even to existing interests. 





In the np ey 3 of the proposed reduced charge, we recom- 
mend that the charge for Provisional Protection should be made as 
small as possible. This unquestionably would be a great boon to 
the poorer class of inventors, who then could secure their inven- 
tions, and would thereby be enabled to treat with capitalists on more 
equal terms than at present for the means of bringing their inven- 
tions into public use. 

With reference to the cost of patents we would further observe, 
that the question, affecting as it does the whole progress of inven- 
tion in this country, is one of most serious importance, and requires 
a thorough and liberal revision on the part of the Legislature. 
Practical and scientific men, conversant with the state of manufac- 
tures abroad, are generally agreed that itis only by dint of great 
exertion, under the most favourable circumstances, that the supremacy 
of this country in the manufacturing and chemical arts can be 
maintained. The comparative cheapness of food abroad, the 
lightness of taxation, and the liberal encouragement afforded to 
science and its cultivators by foreign Governments, all materially 
contribute to counterbalance the naiural advantages we possess; 
but the chief causes which check invention in this country, impede 
the progress of the industrial arts, and give the advantage to our 
foreign competitors, are the high cost of obtaining patents for in- 
ventions and the very doubtful protection which our laws extend 
to them when obtained, and we would urge upon our Government 
the paramount necessity which now exists for a greater and more 
liberal encouragement to invention than has hitherto been practised. 
We do so in the confident belief that, were the difficulties we have 
adverted to removed, it might reasonable be hoped that every new 
idea and every effort of invention and discovery would then be 
brought before the public and elaborated for the use of man. 

The following are the resolutions we have passed with reference 
to the cost of patents :— 

“16. That it is not politic or right to subject inventors to any 
other expenses than such as are absolutely necessary to defray the 
official expenses incurred in securing to them the protection of 
their inventions. 

“17, That it is only reasonable and just that the existing surplus 
of funds, levied from the inventors since 1851, be directly applied to 
some public purpose, in connection with the encouragement of in- 
ventors and the progress of practioal science. 

“18. That from the experience obtained by the operation of the 
new patent law, during the last ten years, it is manifest that the 
present charges fer patents are very much too high, and we consider 
that the total expense attending the obtaining letters patent should 
not exceed £25. That this sum should be divided into five sums, 
of 50s. each aud a sum of £12 10s.—the five sums of 50s. to be pay- 
able in lieu of the present five £5 payments, and the sum of £12 10s. to 
be payable at the end of the fifth year, or in such other manner as 
the Commissioners of Patents may deem advisable; but the com- 
ne that the first payment should be made as small as 
possi e. 

“19. That all further payments on existing patents should be 
reduced to this proposed scale. 

Question No. 2.—Does the present mode of obtaining patents 
appear to you satisfactory—Is it your opinion that there ought to 
be a preliminary investigation of a more searching character than 
that which at present takes place. If so, how should the tribunal 
be constituted before which such investigation shall be conducted, 
and should the judgment of such tribunal be final ? 

Answer.—Practical benefit, we believe, would result both to in- 
ventors and to the public from the establishment of an official 
scientific body of competent and experienced persons acting in con- 
junction with the Commissioners of Patents for Inventions, to 
investigate the question of novelty on all applications for patents, 
and whose duty should be to inform the applicants if their alleged 
inventions be new or old, leaving each applicant to determine for 
himself whether, at his own risk, he will take the patent out or not. 

But as regards the utility and importance of inventions, it might 
be productive of great injury to inventors to empower any body of 
men to consider either of those points. Questions of utility and 
importance can be safely determined by time and actual trial only‘ 
and it has been well observed, that “what may appear simple and 
trifling in one age, often becomes a great invention in another.” 

Many important and valuable inventions would undoubtedly have 
been lost to the public had the efforts of inventors been arrested 
in their progress by the condemnatory, but erroneous, opinions by 
which the inventions were at first assailed—opinions for the most 
part pronounced by the very men esteemed the most competent to 
judge. Mankind are always slow to receive new truths, and the 
history of invention and discovery affords many notable instances of 
great and valuable inventions having been received, not merely by 
the ignorant, or the world generally, but by the learned and the 
great men of science, with derision and mistrust. These views 
receive almost daily illustration; and facts, such as the incredulity 
and opposition which retarded the first introduction of gas-lighting, 
railways, and locomotives—Franklin’s discoveries with regard to 
electricity—Watt’s steam-engine—the transinission of messages by 
means of electricity—the propulsion of vessels by steam, and a host 
of ‘other inventions, conclusively demonstrate the dangerous fallibility 
of human judgment when endeavouring to estimate the true cha- 
racter or importance of things previously unknown or little 
understood. 

We are of opinion, that no power to refuse applications for letters 
patent beyond what is now practically exercised, should be conceded 
or allowed. The power of refusal is entrusted to official investi- 
gators in a few countries abroad, but our experience of its operation 
in those countries has been generally unsatisfactory, and we view 
thesystem with feelings of unequivocal mistrust. The system does 
not prevail, moreover, in France, Belgium, or in other nations 
whose policy respecting invention is more advanced than that of our 
own country. 

Few inventions can be brought into general use in a less period 
than three or four years; indeed some inventions are so far in 
advance of age, that a life-toil of labour is scarcely sufficient to 
secure, not merely their adoption, but even the recognition of the 
scientific truths they involve. In a majority of cases of this kind, 
official preliminary investigation, followed by any consequent 
stoppage of patents, would obviously be premature, sufficient time 
not having been allowed for the proper practical development of the 
invention, and adverse, erroneous decisions in such cases would 
inflict, not only serious injury upon the public, but would occasion 
the ruin of many meritorious inventors, whose means had all been 
—= in bringing their inventions to perfection. 

We would further observe that, in considering the question of 
novelty, it frequently happens that the only points of difference 
between a subsequent and a prior invention are distinctions 
extremely delicate and minute, which, though seemingly trifling and 
frivolous, yet constitute, in practice and effect, the all important 
difference between failure and success. Numerous additional in- 
stances can readily be furnished, showing how highly dangerous 
and impolitic it would be to make an adverse decision on the part 
of any preliminary investigators the ground for refusing a grant of 
letters patent; but, enough has been stated on the subject. We 
willfurther remark, however, that no immediate appeal would remove 
the difficulty in question, it being beyond doubt that no body of men, 
whether legal, scientific, or otherwise, are equal to the task of pro- 
nouncing authoritative and final judgment on the inutility ,or non- 
importance of all the new and multifarious inventions which are 
continually being produced by the ablest and most ingenious minds 
of a country so eminent for its mechanics, engineers, manufacturers, 
and men of science, as our own. 

Still, after mature consideration, we are inclined to believe that 
many advantages would arise from a well conducted preliminary 
investigation, if its direct effect were restricted to placing officially 
on record the opinions of the investigators, touching the novelty of 
alleged inventions. We, therefore, recommend that a full descrip- 
tion of the invention should be submitted to the investigators, pre- 
vious to the sealing of the patent, whereupon the investigators 
should at once institute a search; and if they arrive at the con- 
clusion that the alleged invention, either ‘altogether, or in part, is 
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not new, their opinion, with suggestions for any rectification which 
may seem desirable, should be transmitted to the applicant. If, 
then, the applicant refuses to comply with the suggestions made, 
and, moreover, cannot satisfy the investigators that they have mis- 
apprehended the subject, for which opportunity shall be given him, 
the opinions of the investigators should, with the sanction of the 
law officer, be placed on record; the applicant, however, having the 
right reserved to move at any future period for the cancelling of 
the record. An investigation so conducted would in practice occa- 
sion the withdrawal of applications for such patents as would not 
be sustainable at law; for few inventors, on its being distinctly 
shown to them that their.inventions are not new, would be foolish 
enough to proceed f im obtaining an obviously bad patent, 
and thus incur needléss, addit l- expense. The public, also, 
would pay little heed to “a-patent with a condemnatory official 
record upon it; and suppositig the investigators had not distinctly 
erred in their judgment any. patent of that character, if brought 
into a court of law, would certainly bring disaster upon 
the patentee. On the other hand, the investigators, feeling that their 
decisions, even though adverse, were not irremediable, would not 
be influenced by the doubts which must necessarily arise in their 
minds when endeavouring to arrive at decisions upon new inven- 
tions. The value, moreover, of those patents whose novelty was un- 
disputed would be greatly increased; capital would the more readily 
be embarked in developing inventions thus approved, and the inven- 
tor would be encouraged to prosecute his efforts with that energy 
and zeal which alone lead to success. 

We submit that the following resolutions, with reference to the 
granting of patents, should be carried into practical effect :— 

“1, That it is desirable to recommend the official appointment of 
a board of investigators, before whom all applications for letters 
patent shall be presented for consideration. 

“2. That no report or opinion of the proposed official investiga- 
tors shall prevent any applicant from obtaining a patent when such 
applicant, nevertheless, persists in applying for the same. 

“3. That the official investigation shall take place under the con- 
trol of her Majesty’s law officer, not on application for provisional 
protection, but after notice to proceed. 

Question No. 3.—Should the investigation be exparte or public 
and subject to opposition ?—Should the present practice as to 
caveats be adhered to ? 

Answer.—T he investigation should not be public, as we consider 
that no official publication should take place before the actual grant- 
ing of the patent.—The present practice as to oppositions, with such 
modifications as would result from the action of the preliminary in- 
vestigators referred to in our answer to question No. 2, should still 
be maintained. 

Question No. 4.—Iave you reason to suppose that public incon- 
venience is caused by the multiplicity of patents ? 

Answer.—We repudiate the notion that practical public inconve- 
nience is caused by a multiplicity of patents. 

Question No. 5.—Do you consider that patents ought to be refused 
on the ground of the trifling and frivolous nature of the inventions 
for which they are claimed ? 

Answer.—As stated in our answer to question No. 2 we are deci- 
dedly of opinion that no» power to refuse applications for letters 
patent, beyond what is new practically exercised, should be con- 
ceded or allowed ; we would further here reiterate that portion of 
our statement contained in answer to question No. 1, in which it is 
shown that the so-called “frivolous” and “useless” inventions 
may, and frequently do, prove very beneficial to the public. 

Question No. 6.—Should greater facilities be provided for the 
repeal of invalid patents ? 

Answer.—We see no objection to greater facilities being provided 
for the repeal of really invalid patents. 

Question No. 7.—Do you consider that any change should be made 
in the tribunal appointed to try actions and suits instituted by 
patentees ? 

Ansirer.—Yes, and for the efficient administration of justice, with 
regard to the trial of patent causes and with regard to Patent Law 
matters generally, it is desirable that a special court should be 
created, and that a permanent Commissioner should be appointed to 
preside over it who might be termed the Commissioner in Ordinary, 
and that such permanent Commissioner should be empowered to 
deal with disputed questions of patent right, and that all causes and 
judicial proceedings relating to patents and inventions should be 
subject to his jurisdiction. 

That one appeal from the permanent Commissioner's judgments 
ought to be deemed sufficient and final, and it is desirable that such 
appeal should be dealt with by the Privy Council. 

That a list of persons competent and willing to act as scientific 
special jurymen should be made out—a jury of three, five, or seven to 
be selected from such list by the suitors in cases where such a jury 
is demanded, and in the event of the suitors not agreeing then by 
the Commissioner before whom the cause is to be tried. 

That the permanent Commissioner should be empowered to 
decide causes and questions without a jury, as is done in the County 
Courts, but a special scientific jury should be empanelled when 
demanded by one or both of the suitors in any cause, or an ordinary 
jury of twelve should be empanelled provided both suitors consent 
to the adoption of that course. 

That the sittings of thg special court should not be restricted to 
London only, but that such sitting should, from time to time, be 
held in the County Courts (if convenient) of our great seats of 
manufacture, such as Birmingham and Manchester. 

That, if approved of by Ireland and Scotland, it might be desir- 
able that similar Commissioners should be appointed for those places. 

As showing the urgent necessity for reforming the present system 
of legal procedure with regard to the trial of patent causes—a 
system fraught with “grievances so great as in many cases to 
amount to a practical denial of justice”—we would here quote the 
following cogent remarks of Thomas Webster, Esq., F.R.S., a bar- 
rister well-known in connection with Patent Law Questions :— 
“It may be expedient to trace the progress of a contested action on 
ony right or patent right, many actual cases of which may be 
cited. 

“The first step, notwithstanding the extension of jurisdiction 
“yecently conferred on the courts of common law, is generally a 
“bill in equity, presenting the view of the case which, at the 
“time, appears most calculated to answer the object in view. 

“ This application is supported and opposed by affidavits and 
“ counter-aftidavits of indefinite expansibility. The words of Lord 
“ Lyndhurst, when speaking, on a recent occasion, on the mode of 
“ taking evidence in the Court of Chancery, admirably expose the 
“ pernicious consequence of this system :—‘ The basis of an affidavit 
‘is supplied by a scientific witness, then it is drawn by a solicitor 
“and settled by counsel, the result of which elaborate process is 
“ naturally a confusion of the scientific facts. It is commonly the 
“ case that unpractised witnesses, who may be quite conversant with 
“‘ the manufacture in question, and who give valuable evidence upon 
“ it as the basis of the affidavit, are continually induced to accept the 
“ exparte version of it, without really understanding the effect of 
“ what is ostensibly their own evidence.’ The filing of affidavits 
- having ceased the motion is arrived at, and arguments of greater 
i or less length are heard before a judge, perhaps the most competent 
from knowledge and position to weigh the similarities and dissi- 
. milarities of the conflicting affidavits, settled as explained with all 
: the professional skill, scientific and legal, that money can command. 
. The parties are then handed over to, and have to start afresh 
“ before, another tribunal for a trialby jury. This stage passed the 
matter is ripe for the opinion of the Court on the points of 
: law reserved at the trial, the result of which is generally (if funds 
in do not fail) either a new trial or an appeal to the Exchequer 
. Chamber, thence to the House of Lords, and a return, after some 
> indefinite period, to the same learned judge in equity with whom 
o =~ dew commenced, and possibly to a rehearsal before 
si e Lords J ustices or the Lord Chancellor, as the finale, unless the 
= earned judge in equity, on the matter being brought before him the 

second time, should order a new trial. 

“ The even tenor of the progress of this drama may be interrupted 








“ by various interlocutory applications, the sources of great delay 
“and expense, to the courts of equity and law, to the judge at 
“ chambers, by a commission to!examine witnesses abroad, and 
“ possibly a scire facias to repeal the patent.” 

Question No. 8.—Should the granting of licenses be made com- 
pulsory, and can you suggest any practicable method by which this 
should be done? 

Answer.—No. Certainly not. 

Question No. 9.—Do you think it expedient that patents should be 
granted to importers of foreign inventions. 

Answer.—Yes. But without prejudice to the foreign inventor. 

Question No. 10.—Do you think it expedient that patents should 
be granted to foreigners residing abroad, or to their nominees ? 

Answer.—We see no objection to the existing practice being 
continued. 

Question No. 11.—Is it expedient to make any, and if so, what 
alterations in the law relating to prolongations and confirmations ? 

Answer.—We think that greater liberality should be observed in 
the treatment of applications for prolongations and confirmations of 
letters patent; and with regard to contirmations of letters patent, 
such an amendment of the law should be enacted that the inventor 
or introducer of an invention may more readily, and with greater 
certainty, have his patent confirmed, notwithstanding a limited 
prior use. 

Question No. 12.—Is it expedient to make any, and if so, what 
alteration in the law respecting disclaimers and memoranda of 
alterations. 

Answer.—Yes. It is very desirable that all grants of disclaimers 
and memoranda of alteration should be subject to such regulations 
as will secure greater consistency of practice, and that one appeal 
should be allowed. 

While on the subject of disclaimers and memoranda of alteration 
we would take occasion to strongly recommend that memotanda of 
addition for improvements should be allowed to be filed at a small 
cost; and that such additions should be incorporated with, and 
taken as forming part of, the original invention. 

Ju addition to the foregoing answers, we again respectfully call 
your attention to the Institute’s Report, forwarded to you on the 5th 
February last, and copies of which are enclosed herewith. 

(Signed) RicHARD Roverts, C,E., Chairman. 
Rt. Marspen Laruay, Hon. Sec. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


ON WORKING STEAM EXPANSIVELY. 

Sir,—As it is now admitted on all hands that, if we are to have 
economical engines, we must work expausively, and as several 
attempts have been made of late years to carry out the system in 
various ways, I may perhaps be allowed to explain the improve- 
ments which I have lately introduced in an engine which appeared 
in the Exhibition, and which was made by Messrs. W. May and Co., 
of the Suffolk Works, Birmingham, the patent for which is now 
specified. 

Having for many years carried out the expansion of steam in 
various ways in numerous engines, and having gone quite as far as 
is advantageous in the expansion of steam in one cylinder, and 
having also worked the steam first in one cylinder and then in 
another, with the cranks at right angles, there being a reservoir 
steam-jacketted between the cylinders, 1 have long felt that a better 
disposition and construction of the reservoir might be arranged for 
marine and land engines. I have accordingly placed the steam- 
jacketted reservoir close to the cylinders, and between them in most 
cases, and have so arranged the ingress and egress for the steam 
that it passes from the high-pressure cylinder (after having been 
expanded there as much as is desired) at once into the centre of 
the reservoir, but on leaving the reservoir to pass into the low-pres- 
sure cylinder it passes in close contact with the steam-jacketted 
sides of the reservoir, thus evaporating any water that may have 
been formed by the conversion of heat into power in the high-pressure 
cylinder, and bringing the steam more nearly to the temperature of 
the steam in the boiler, so that the low-pressure figure is much 
heavier in consequence of the pressure not falling so quickly as it 
otherwise would do, while at the same time any increase of the 
back pressure to the high pressure cylinder is avoided by the con- 
struction of the reservoir preventing thesteam jacketted sides having 
any effect when the steam first enters the reservoir. , 

It is obvious that one cylinder only is required to each engine— 
one engine haviug a small cylinder, and one a large one, and the 
cranks are placed at right angles. 

If it is desired to have the greatest possible economy in coal, 
the steam should be expanded in each engine the square root 
of the number of times to which it is desired to expand; thus 
for nine times it should be cut off at one third in each cylinder, and 
the large cylinder should be three times the capacity of the 
small one. But if it is desired to obtain great economy (say 
to expand nive times), and to obtain practically an uniform rotative 
power, the steam should be cut off at certain parts of the stroke, so 
that the access of power from one cylinder, taken at any moment, 
shall compensate for the deficiency in power of the other cylinder at 
the same moment; by these means the variation from absolute 
uniformity need not exceed 12 to 14 per cent., instead of from 31 to 
63 per cent., as is very commonly the case; in fact the rotative 
power of two cylinders thus arranged is far more regular than that 
of three cylinders, each expanding its steam to less than half the 
extent. 

Of course it is needless to point out to engineers and millowners 
the advantages of a cheap engine, simple and free from all expan- 
sion gearing, and yet combining great expansion and economy in 
working together with uniform rotative power. E. A. Cowrer, 

Great George-street, Westminster. 











THE ROLLING OF WROUGIIT IRON BEAMS, 

Sir,—I observe in Tue ENorneer of the 17th April an illustra- 
tion and description of a process for rolling wrought iron and steel 
plates, patented by Messrs. Alleyne and Roberts. The method 
there described is identical with that included in my patent of the 
22nd May, 1852, No. 14,130, and, therefore, cannot be legally used 
without my license. In 1853 I visited most of the principal ironworks 
of Staffordshire and Yorkshire, on which occasion I described the 
nature of my process (which I originally intended for making the 
beams of iron ships hollow), and left with them a pamphlet contain- 
ing illustrations of the method of rolling beams, deep angle iron, and 
the like, and among others the Bowling and Low Moor Ironworks. 
I am, therefore, surprised to see my process brought forward as the 
subject of a fresh patent by the before-named gentlemen. 

I'shall feel obliged by your inserting this letter, as 1 have long 
been satisfied of the value and practicability of the method I pro- 
posed; and although I have hitherto failed in inducing any one to 
adopt it, Iam by no means inclined to cede my claim to the inven- 
tion, which I am confident will yet prove of great value in the 
construction of ships and many other structures. 

Ricuarp Rozerts, C.E. 
10, Adam-street, Adelphi, London, April 30th, 1863. 
P.S.—I enclose a copy of my specification. 











Iranian Ramways.—A prospectus has been issued of the Royal 
Sardinian Railway Company, with a capital of £1,000,000, in shares 
of £20, with power to issue £2,000,000 in debentures. A subvention, 
with certain land privileges, is accorded by the Government, and 
the lines will comprise an aggregate length of about 240 miles, and 
are to be completed in six years. 





Nava Enorveers.—The following appointments have been made 
since our last:—George A. Tuck, chief engineer, to the Royal Oak ; 
John Hill, engineer, to the Royal Oak; Philip Richmond, acting 
engineer, to the Royal Oak; Albert Martell, James Clark, and 
Henry Darroll, assist.-engineers, to the Royal Oak; E. E. Lucas 
acting assist.-engineer, to the Asia, as supernumerary; Henry 
W. Ross and William Ambler, acting assist.-engineers, to the 
Royal Oak. J. Roberts (a), acting chief engineer, to the Orontes ; 
W. C. Beck, engineer, to the Cambridge, for the Redwing; F. H. 
Herrmann, engineer, to the Orontes; J. Blight, acting engineer, to 
the Indus, for the Gleaner; J. Ambler and T. Carline, first-class 
assist.-engineers, to the Orontes; W. Scott, acting assist.-engineer, 
to the Orontes; E. J. Humphrey and T. W. H. Ramsey, acting 
assist.-engineers, to the Orontes; John D. Lamont, assist.-engineer, 
to the Cumberland, assupernumerary ; William Ball, assist.-engineer, 
to the Jaseur; William Fenton (a) and George Edwards, assist.- 
eugineers, from the Revenge, to the Edgar, for the Trinculo; R. J. 
Wemyss, chief engineer, to*the Curugoa; Francis Brockton, engineer, 
to the Fox; R. T. Martell, engineer, to the Vigilant; J. Rice, J. 
Slater, and G. Patterson, assist.-engineers, to the Curacoa; J 
Mercer, acting second-class assist.-engincer, to the Curacoa. 

Tne Coat Anv Iron Trapes or WALts.—The Newport correspon- 
dence of the Colliery Guardian states that there is nothing of much 
importance to report in connection with the iron trade. Judging 
from the preparations that are being made to increase the make, it is 
evident that some of the iron masters entertain a cheering idea as to 
the future. Messrs. Partridge and Jones have blown in at Varteg, 
anda goodly number of men are already employed. This “ benighted” 
neighbourhood is fast reviving in commercial prosperity, as, in 
addition to the Varteg furnaces, Messrs. Bevan and Co., Northamp- 
ton, are proceeding with spirit in the rebuilding of the Golynos 
furnaces, and a few weeks will witness one if not two of these in 
blast. Northamptonshire ore from Messrs. Bevan and Co's mines in 
that county will be exclusively used. There is no change to report 
in the quotations foriron, but the market has not been so firm of late, 
and there is a slight tendency to a decline in prices. The coal 
trade at Cardiff exhibits considerable animation. ‘The iron trade of 
the district is improving, and the works are, upon the whole, well 
employed. Emigration still continues, more especially of men con- 
nected with che ironworks. A great many more, however, will 
have to leave before any material effect is made on the local labour 
market, 

Tue New Mexican Sreamers.—The administration of the new 
French Transatlantic Steam Navigation Company has reported 
progress in reference to the line of steamers established last year 
between St. Nazaire and Mexico. It appears that eighteen outward 
and homeward voyages were successfully effected in 1862, the profits 
of which belong more especially to that year’s “exercise.” In 
these nine double voyages the speed of the company’s 
steamers was materially exceeded, the scale of nine knots per 
hour originally provided for. ‘wo of them, the Louisiane and 
the Floride have attained averages of eleven knots per hour, and 
accomplished remarkable passages. At three different periods these 
steamers traversed the 1,500 leagues which separate St. Nazaire and 
Martinique in thirteen days instead of sixteen. The Louisiane has 
even done more ; it has gone out to Vera Cruz and returned in forty- 
four and a half days, showing a constant progress of eleven knots 
per hour over 3,800 leagues of sea. The perfect solidity and 
security of the vessels is also stated to have been efliciently and satis- 
factorily tested. Notwithstanding the inherent difficulties attending 
a service to a great extent experimental, the movement of passengers 
and goods for nine months of 1862 amounted to 2,081 of the former 
and 2,672 tons of the latter, 





Navan anv Orvnance Marrers.—There was some satisfactory 
firing at Portsmouth last week from the Stork gunboat, under the 
direction of Capt. Hewlett, C.B. The plates experimented against 
on this occasion were from the Mersey Works, and from Messrs. 
Beale. In both cases the iron was pronounced to be good.—-Mr. 
Isaac Watts, C.B., has, on the recommendation of the Lords of the 
Admiralty, been permitted to retire from the active duties of Chief 
Constructor of the Navy on the full amount of his salary. Mr. 
Watts will be sueceeded by Mr. Reed.—An account has been issued, 
showing the charges for works upon her Majesty’s ships in the 
financial year 1861-2, The sum of £615,829 was expended in 
building vessels in the dockyards, and £9 3 in building 
by contract or purchasing ; also £368,292 upon ships commenced as 
wooden ships but converted into iron-cased vessels while building, 
and £118,480 upon ships launched as sailing ships, and subsequently 
converted into screw-steamships. The sum of £1,003,047 was 
expended in fitting out or refitting steam vessels and in repairs 
and maintenance; also £183,395 in fitting out, refitting, repairing, 
and maintaining steam vessels permanently employed as troop, 
store, or surveying vessels, tenders, yachts, &c., and £63,898 
for sailing vessels. £69,168 was laid out in the building and main- 
tenance of yard craft, steam-tugs, &c., and £9,642 in fitting and 
maintaining hulks. Details are given for each ship, Tho 
Accountant-General proposes to submit a further account for the 
same year, showing the cost of manufacturing and repairing articles 
of store in the several worksbops and factories in the dockyards, 
and to supply before the close of the session an account showing 
the value of the stock in hand in each dockyard on the 31st of 
March, 1863. 

Iron-Ciaps.—The presence before Charleston of three distinct 
types of iron-clads, represented by the Monitors, the Keokuk, and 
the Ironsides, affords an interesting means of comparing the relative 
merits of the different models. ‘The test is, however, hardly a fair 
one, as some of the vessels were much more exposed to fire than 
others. It would have been interesting, for example, to have seen 
how the Ironsides would have behaved under the amount of 
fire received by the Keokuk, and under the same range at 
which she was placed. his would also have afforded the means 
of testing the relative strength of continuous and of laminated 
armour—the plating of the Ironsides being one single four-and- 
a-half inch mass of wrought iron, and that of the Monitors 
in series of 1-in. plates, So far as we may be justified in drawing 
an induction from a limited range of facts, the advantage would 
seem to incline to the continuous thick plating. The exposed over- 
hanging port-covers, employed both on the lronsides and Keokuk, 
and which in the case of both ships were in several instances shot 
away, appears to be an undeniable weakness. The riddling of the 
armour of the Keokuk’s turrets, which consists of 5ifin. of iron, 
presents a striking proof of the penctrating power of the improved 
modern projectiles; and the effect produced by the square- 
headed and steel-pointed shot would seem to justify all 
that has been anticipated of their power. The Nahant 
has received several bad fractures of the deck and sides, 
below and above the water line. The most fatal blow, however, 
was given by a heavy rifled shot, which struck the pilot-houso and 
dislodged several of the bolts, one of which, driven violently in- 
wards, wounded all of the three inmates of the pilot-house. The 
most extraordinary shot the Passaic received was from a large 
10-inch rifled projectile, which struck the top of the turret, 
scooping out a large portionzof the iron, breaking all of the eleven 
plates of an inch thickness each, and spending its forée 
on the pilot-house (which is placed on the top of the 
turret), in which it made water three inches deep, and pro- 
ducing such a shock on the pilot-house as to start its top and raise 
it up 8in.! Had not the force of the impact been broken on the 
turret, there can be little doubt that this shot would have gone clean 
through the pilot-house. Another shot hit the turret, forcing the 
place struck inwards, and producing a big swell on the interior. The 
same shock disabled the carriage of the 11-in. gun, while portions of 
the interior iron casing fell down, and lodging in the groove of the 
turret stopped its revolution. The Nantucket, besides receiving a 
number of wounds, had her turret so jarred that the cover of the 

srt could not be opened, and, consequently, the 15-in. gun could not 
& used. Thesethree, the Passaic, Nahant, and Nantucket, are all of 








the Monitor type—New York Times. 


Se ee 


— 











a 


$$ SS 





THE ENGINEER. 





May 1, 1863, 











CAPTAIN 


SUG Fs 





SYMONDS’ VESSELS 


(SEE LEADING ARTICLE ON NE T PAGE.) 


OF WAR. 


FIG. 3. 








aosee resco 


SSENOINSSIS AA 


aeetsescos. 


iM | 
| 





| 


a 
a 


i 





Leatuer Croru.—The recent continuous increase in the price of 
eather has naturally directed the attention of practical cheraists to 
the best methods of perfecting the imitations which, under the 
name of leather cloth, are now so largely used as substitutes for 
leather itself. The improvement in this branch of manufacture 
has been so steadily progressive that the original standard taken for 
imitation—the American leather cloth—has been long since surpassed, 
and it is, perhaps, not too much to say that the art of making arti- 
ficial leather has now attained a perfection which promises 
to make the imitation a better, and though cheaper, a more 
valuable article than that which it imitates. Among the 
many new processes and inventions shown in the late Exhi- 
bition there was no lack of English representatives of this 
rising branch of manufacture, striving to displace the Ameri- 
can fabric. Nearly all these, however, were too much like 
the Transatlantic article to be perfectly successful. With its 
merits ef reproduced its grave defects—the liability of the varnish 
to crack, the colours to fade, and, the material itself to wear out fast 
as compared with real leather. One series of specimens, however, 
in this class attracted a great deal of attention, though they failed to 
attract a medal. These specimens were shown by Mr. Szerelmey, 
a gentleman well known for his most curious chemical discoveries in 
hardening stone, wood, and paper, and up to the present time the 
most successful of all the many competitors for preserving the 
Houses of Parliament from further decay by indurating the 
surface of the stone with a fluid silica which, it is asserted, 
renders the stone beneath perfectly indestructible. The leather 
cloth of Mr. Szerelmey has since then grown in reputation 
till it now promises to become a most important manufacturing 
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discovery, since, while the cloth thus prepared possesses all the 
best attributes of leather in great strength and durability, it has 
other and special advantages of its own which even the advocates 
of the famous virtues of leather have never claimed for it—namely, 
complete impermeability to water, a flexibility and softness equal to 
a woollen fabric, and a cheapness which makes its cost scarcely one- 
third that of real leather. Thus, a good calf-skin costs from 10s. to 
14s , and yields leather for three, or three and a-half pairs of boots, 
whereas six square feet of the calf-skin leather cloth yields materials 
for five or six pairs of boots, and costs only about 4s. 6d. Such an 
important difference and saving as this ought to satisfy any inven- 
tor; but even more than this is claimed for the “ pannonia” in its 
capability of being produced in any quantity at a few days’ notice, 
and in sizes only limited to the size to which the fabric can be 
woven on which the composition is laid. The nucleus of a fac- 
tory has been established at Clapham, where the leather is 
now made, and where a company is about to construct large works 
and carry on the manufacture on the most extensive scale. The 
fabric used in the manufacture is entirely according to the kind of 
imitation leather wished to be turned out. Thus “ moll”—a very thick, 
soft kind of cotton fabric made at Manchester—is preferred for calf- 
skin; a fine calico or linen for waterproof material for macintoshes, 
siphonias, &c., as perfectly waterproof as india-rubber itself; and 
alpaca, silk, cloth, or common cotton for boots and shoes, bookbind- 
ings, harness, carriage furniture, and all the thousand purposes to 
which real leather is applied. What the composition of the pigment 
is which in a few hours changes common cotton into a substance 
like enamelled leather, and only to be pos pee from the real 
article by its non-liability to crack and its greatly additional 





| strength, is of course a strict trade secret. The mode of manufacture’ 


however, is simple. The fabric to be converted into leather, silk’ 
alpaca, or whatever it may be, of any length or width, is merely 
wound on rollers beneath a broad knife-blade, which by its weight 
presses in and equally distributes the pigment previously placed 
upon it. A hundred yards may thus be done in a single minute, 
and in this most simple application the whole manufacture begins 
and ends, except that three coats of pigment are necessary to perfect 
the leather, and an interval of 24 hours must elapse between tho 
application of each. During this period the sheets are carried to a 
drying-house heated to a temperature of 94 deg., and where they 
are hung like oil-cloth, according to the order in which they arrive, 
the last comers displacing those which have completed their 
time and are ready for their second coat. Thus the manu- 
facture never stops, and three days suffice to complete 
“ hides ” of any length or breadth to which fabrics can be woven. 
For imitations of morocco or other marked leathers, the long sheets 
are simply passed, when finished, through iron rollers, which indent 
them in any pattern required. For enamelled leather the enamel 
is applied after the third coat by hand labour, which, though slower, 
of course, than that of machinery, is nevertheless rapid enough to 
cover the sheet in a very short time. The enamel, when dry, is 
infinitely superior to any description of patent leather. The pig- 
ment may be tinted to any shade, and whatever are the ingredients 
of the composition, no admixture of india-rubber or gutta-percha 
forms part of it, inasmuch as the leather-cloth when complete, even 
when feft folded and exposed to considerable heat, is entirely free 
from the tendency to stickiness which has been the great objection 
to all waterproof material, 
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TO CORRESPONDENTS. 

Noticr.—A SpecraAL Epition of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 


single postage. 
*s" Covers Jo binding the volume can be had from the publisher 


steed 2s. 6d. eac 

EGIS.— We do not see that the matter would interest our readers. 

W. L. T. (Birmingham).— We cannot now say who made the castings. 

W. McC.— We know of no English engineering establishments in Italy. 

T. R. (Darlington).— Mr. Clark's addressis No. 11, Adam-street, Adelphi. 

GERMAN FREETRADER.— We are not aware of any ‘* patent law calamity.” 

T. S, O.—Gun-metal or, still better, aluminium bronze, is the most durable 
material for the ** bushes of wheels running at high speed.” 

G. R. (Haverstock-hill).—J/ you imagine there is merit in such a scheme, our 
ee of its utter absurdity might fail to influence you. 

T. B.— We are not aware that engineers are being engaged to go out to China ; 
the demand appears to be more from the direction of Charleston. 

A. G.—Mr. Roberts’ specification dates from May, 1852. What was the date 
of your communication to the London papers, and what were its contents ? 

- B.—** Tonnage” represents the exact calculated capacity of a vessel. 
“ Burthen” is the result obtained by an arbitrury and inexact mode of 
measurement. 

MILLWALL.— Engineers’ clerks are eligible for election, we believe, into the 
Society of Engineers, Exeter Hall, and the Civil and Mechanical Engineers’ 
Society, Freemasons’ Tavern, Great Queen-street. 

A. P.—Enyineers for the mercantile marine are at present selected according 
to the judgment of their employers, After the ist of Junenext they will be 
examined by Board of Trade officers, but we have seen no Examiner's Text 
Book,” and presume none will be published. 

J. F.—Referring to your sketch :—As the distance from the centre of the main 
joint, of your safety valve lever, to the valve, is to the distance from the main 
joint to the centre of gravity of the lever, so is the actual weight of the lever, 
weighed loosely as a piece of iron, to the effective weight upon the valve. If the 
distance from main joint to valve is 3in., distance from main joint to centre 
of gravity l5in., and actual weight of lever lv ld, then3:15:: 10: 50 1. 
effective weight. 

8.— The value of S for wrought iron, under transverse strain, is from twice to 
three times that for cast iron, Since these metals are employed generally in 

the form of flanged girders, where transverse strains ave to be resisted, it is 
ade 
1 





usual to employ the formula - = Wer the breaking strength, a being 

the evea of bottom flange in square inches, d the depth and | the length of 
the girder, in either eet or inches, ¢ a constant = 26 sor cast iron and 80 
Jor wrought iron, and W the breaking weight in tous applied at the centre. 





OPTICS. 
(To the Bditor of The Engincer.) 

Sir,--Could any of your readers tell me if there is a transparent liquid 
known whose * index of refraction” is from 1:65 to 1@, and whose “ dis- 
persive power” at the same time is under 30? See Brewster’s Optics, 
pp. 371-2. S. E. P. 





MEETINGS NEXT WEEK. 
IxstiTuTION oF Civil, Enxo@inerrs. — Tuesday, May 5th, at 8 p.m., 
* American lron Bridges,” by Mr. Zerah Colburn, 
Society OF Enoineenrs.- Lower Hall, Exeter Hall. Monday evening, 
. May 4th, at 7 p.m., “On the Construction of Chelsea Bridge,” by George 
Gordon Page, Eq. 
{ETY OF Ants,—Wednesday, at S p.m., “On Bread Making, particu- 
larly with reference to the Condition of those Employed in its Manufac- 
ture,” by Dr. Andrew Wynter. 


Tue ENGINEER can be had, by order, from any newsugent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
Tuk ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
a'clock on Thursday evening in each week. The charge for four lines and 
under iahalf-a-crown ; each line afterwards, sixpence. The line averages 
eight words » blocks are charged the same rate for the space theyfill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, Mk. BERNARD LuUxvon; ail other letters 
and communications to be addressed to the Bditor of Tus Exersxer, 163, 
Strand, London, W. C. 
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TWIN SCREW STEAMSHIPS. 


THE advantages of twin screws, as applied to vessels of 
war, have been brought prominently forward within the 
last few days. Proceeding in the order of date, Captain 
Symonds, R.N., read a paper upon the subject, on Wed- 
nesday week, at the Society of Arts, Admiral Denman pre- 
siding. On Saturday last, the Hebe, twin screw steamer, 
with an independent pair of engines to each screw, was 
tried below Gravesend, and between the Mouse Light and 
the Nore. Sir J. D. Elphinstone, Sir Edward Belcher, 
Sir John Lawrence, and many other eminent naval and 
military men, and several engincers, were present, and the 
result was so satisfactory that, on ‘luesday night, Sir James 
a tape in moving for a Royal Commission to con- 
sider the whole subject of the construction of our iron-clad 
men-of-war, referred to the trial of the Hebe as affording 
substantial evidence of the assured value of twin screws. 
With all this we have the news from Charleston, where 
one iron-clad single screw vessel went adrift, and at least 
two iron-clad gunboats with revolving turrets, the 
Weehawken and the Passaic, had their turrets jammed 
fast and immovable after being struck by a few shots. 
The Keokuk, a twin screw gunboat 160ft. long, 36ft. beam, 
and drawing 9ft. of water, was so shattered by shot that 
she sunk a few hours after the engagement, but while 
afloat her crew had nothing to fear as to the working of 
her two turrets, for these were immovable ab initio, the 
guns being trained almost entirely by means of the twin 
screws and independent engines. 

With all that has been recently demonstrated as to the 
capabilities of twin screws, we may recall how, last year, 
two of the most eminent naval architects in the kingdom 
unhesitatingly declared their successful application to be 
impracticable. Yet within a few months at least three 
twin screw vessels constructed upon the Thames have 
attained a rate of speed, and been mancuvred with a 
facility and precision which have placed the superiority of 
the principle beyond dispute. At the Society of Arts, the 
other evening, ‘there were none to deny the advantages 
possessed by Mr. Roberts’ and Captain Symonds’ plans, 
and Admiral Denman, lately in command of her Majesty’s 
yacht, observed in summing up, that “he had no doubt the 
* plan now before them would, be adopted before long, and 





“ he thought the sooner the better.” The gallant Admiral 
had no doubt, under existing circumstances, that two or 
three ships of smaller size would be fatal antagonists to 
such vessels as the Northumberland and the Minotaur,— 
and of course, for the same reasons, to the Warrior, Black 
Prince, Agincourt, Achilles, Royal Sovereign, Resistance, 
Defence, Enterprise, Favourite, &c. &c.—these vessels hav- 
ing only one rudder and without proper means of turning. 

Mr. Roberts and Captain Symonds have not merely 
brought forward the bare principle or idea of applying 
twin screws, with independent engines, to steam-vessels, 
but Mr. Roberts had nearly matured the plan in his speci- 
fication of May 22nd, 1852, and Captain Symonds has 
superadded several improvements since. The form of screw 
recommended by those gentlemen is absolutely non- 
fouling, and a trial will show whether it be not at least 
equal in propelling efficiency to the screws now used. 
The method of supporting the screw-shaft is altogether 
more mechanical than any now practised, while the em- 
ployment and mode of working two rudders appears likely 
to give still better results than have been obtained with 
Messrs. Dudgeon’s vessels, the Flora, Kate, and Hebe. In 
these, the single rudder, when turned either a-port or 
to starboard, laps upon the corresponding screw, preventing 
the free delivery of water from the blades, and at the same 
time bringing a great strain upon the steering gear. 
In the plan proposed there are two rudders, working 
either together or independently, as may be required, and 
both are in front of the screws and below the screw shaft. 
Neither can interfere with the working of the screw, and 
there is every reason to believe that when this mode of 
steering is adopted a large vessel may be turned upon its 
centre in even less time than occupied in the case of 
the Flora. ‘The usual heavy and costly stern-post and 
after stern-post are dispensed with, and by means of 
bulkheads any amount of strength is obtained for the 
after part of the vessel. 

Captain Symonds’ paper was illustrated by a series of 
large and carefully prepared diagrams, which it was im- 
possible to engrave in season for our last number. They 
will now be found on the opposite page. Fig. 1 represents 
the after section of a single-keeled vessel fitted with twin 
screws, as in the Flora. Fig. 2 shows the application of 
twin screws to existing single-kecled ships. I‘ig. 3 shows 
the mode preferred for fitting the screws. Fig. 4 is a longi- 
tudinal section of the stern of a ship of 6,500 tons, showing 
the port screw, rudder, and method of lifting the screw. 
Fig. 5 represents two transverse sections of the same ship, 
one showing one of the screws lifted. Fig. 7 represents an 
adaptation of this plan of lifting to single-keeled ships 
fitted with twin screws. Fig. 8 represents the midship 
section of the same ship, with cellular keels and cellular 
bottom. 


FLOUR MILLS. 


Four-horse power was formerly the usual allowance for 
driving a pair of millstones, with clearing and dressing 
machinery. ‘this was, however, when the rate of grinding 
was but from 3} to 5 bushels per hour, the stones being 4ft. 
in diameter and making 120 revolutions per minute. One 
of the largest mills in the world is that at St. Maur, on the 
Marne, near Paris. This mill has four turbines, each 
driving ten pairs of stones, or forty pairs in all. Here 
4-horse power is the allowance to each pair of stones, and 
although this fact is that chiefly for which we have re- 
ferred to the mill in qhestion, it may not be amiss to de- 
scribe here the peculiar and noteworthy arrangement of 
the driving machinery employed at St. Maur. The turbines 
are of the Fourneyron, ,or outward flow variety, each 
6ft. Tin. in external diameter and having 32 buckets about 
2}in. wide in the narrowest part and 9}in. deep, the depth 
being divided into three sections ef respectively 3in., 
23in., and 33in. each, of which one, two, or all may be 
used according to the supply of water. The maximum 
supply to each turbine is 4,800 cubic feet per minute, the 
ordinary supply being 4,080 cubic fect. This is on a fall 
of 7ft., and at 45 revolutions per minute, and thus the 
ordinary working power (at 75 per cent. of the full 
theoretical efficiency of the water) would be about 
40-horse power. The shaft of each turbine is 
coupled to a vertical line of shafting, extending in suc- 
cessively diminishing diameters to the top of the mill. In 
the second storey a large drum, about 5ft. wide on the face, 
is fixed to the shaft, and from this drum ten leather straps 
drive as many pulleys on the upper extremities of the ten 
millstone spindles, these being placed in a circle at equal 
distances from the main shaft, and at an equal distance 
from each other. These spindles descend through the floor 
and drive, each, its corresponding stone from the upper 
side, the grinding stones being in the lower storey of the 
mill, into the masonry floor of which the lower or bed 
stones are firmly fixed, absolutely level and without any 
chance of being disturbed in their position. 

Returning to the question of power, the grinding 
capacity of modern mills has been greatly increased by the 
adoption of means whereby the flour is kept cool on an 
increased feed. Air is now blown through between the 
stones, or more generally drawn between them, by means of 
exhausting fans, and thus the grinding surfaces, and with 
them the flour, are kept comparatively cool, the flour also 
being carried at once beyond the stones, from whatever 
portion of their surface it may have been produced, thus 
avoiding the prolonged mashing of the flour among the 
grain still undergoing the process of grinding. This 
simple, but invaluable improvement, has enabled the same 
stones to grind from 8 to 10 bushels per hour without 
heating the flour beyond the temperature formerly tolerated 
on a feed of 4 or 5 bushels, But more power is required 
for the increased work. Atthe City Flour Mills, in Upper 
Thames-street, there are 32 pairs of 4-ft. stones, some of 
which, since the introduction of a new machine called the 
Unbranner, by which the wheat is thoroughly decorticated, 
are grinding 15 bushels per pair per hour. The engines, 
originally employed in working the trains of the Blackwall 
Railway when that line was worked by a wire rope, have 
been supplemented with high-pressure cylinders, and are 








now rated as of 500-horse power, or nearly 16-horse power 
per pair of stones. 

e witnessed, the other day, a striking instance of the 
increase of power which ventilating apparatus had rendered 
admissable in four mills, A little ~ the Surrey side 
had five pairs of 4-ft. stones, originally driven by a high 
and low-pressure condensing engine rated at i8-horse 
power. It had an 8-in. and a 16-in. cylinder, the stroke of 
the larger piston being 3ft. Gin, Steam of 501b. was 
worked, and 32 revolutions were made per minute. It is 
probable that the indicated power was about 25 horses, 
obtained from one small boiler. Yet, since the introduction 
of Perrigault’s system of ventilating the stones and pre- 
cipitating the stive, the stonesareenabled to work upon double 
their former feed, and with this the engine is now capable of 
driving only three pairs at a time. Most of the older mills 
suffer from an insufficiency of power. A correspondent 
requested our advice, the other day, as to the best means of 
economising fuel in driving his mill. He was running 
three pairs of 4-ft. stones, with a single boiler 4ft. 6in. in 
diameter and 13ft. 6in. long, and with a most dispropor- 
tionate consumption of fuel, the boiler being evidently not 
half large enough. 

The American flour mills present examples of the maxi- 
mum application of power to grinding stones. In 1857 
Mr. Isherwood, now Engineer-in-Chief of the United 
States Navy, contributed to the Journal of the Franklin 
Institute a paper detailing an extensive series of experi- 
ments which he had made at a flour mill at Brooklyn, near 
New York. ‘This mill had but four pairs of 4-ft. stones, but 
these were driven ordinarily at 228 revolutions per minute, 
or at nearly twice the speed adopted by English millers. 
The engines were high-pressure with horizontal cylinders 
15fin. in diameter and 4ft. stroke, and were worked at a 
boiler pressure of from 83 lb. to 100 lb., and at 38 revolu- 
tions per minute when upon ordinary work. The boilers 
had 574 square feet of fire-grate, and 1,168 square feet of 
heating surface. ‘The engines and stones were run experi- 
mentally at different speeds, and different quantities of 
wheat were ground per hour to ascertain the ratio between 
the power expended and work done at various rates of 
grinding. In one case the engines were run at 18 revolutions, 
giving 108 revolutions to the stones, at which rate only 
33 bushels were ground per hour per pair of stones, the 
whole indicated power being 173-horse power, of which 
rather more than one-third was ascertained to be expended 
in the friction of the engines and gearing, leaving 3-horse 
power for each pair of stones. At 36 revolutions of the 
engines and 216 revolutions of the stones, a feed of 64 
bushels per hour for each pair of stones was first ad- 
mitted. At this speed nearly 12-horse power was expended 
on each pair of stones. ‘he engines were then run at 39 
revolutions, corresponding to 234 revolutions of the stones, 
and a feed of 194 bushels of wheat per hour to each pair 
of stones was admitted, making 78 bushels ground per 
hour by the four pairs of stones. In this case the whole 
indicated power was 172-horse power, or 43-horse power 
per pair of stones, inclusive of friction of enginesand gearing, 
which would leave, probably, about 38 actual horse-power per 
pair of stones. Mr. Isherwood’s conclusion was, that the 
power required increased as the square of the quantity 
ground per hour, although the data obtained from the ex- 
periments hardly justify the assumption of quite so rapid 
an increase as this. From 12 to 13 bushels per hour is 
the more usual rate of grinding in America, with 4ft. 
stones making 230 revolutions per minute; the flour when 
ground at the rate of 191 bushels per hour being turned out 
very hot. In one mill in New York 14 pairs of 4-ft. stones 
and the cleaning and dressing machinery are driven by 3 
pairs of horizontal high-pressure engines, worked expan- 
sively with steam at 9U1b, on the square inch. Seven pairs 
of stones are worked by one pair of engines, with 14-in. 
cylinders and 3ft. eck, the other seven pairs of stones 
being worked by another pair of engines of the same 
dimensions. The elevators, smut machines, dressing 
machines, &c., are worked by a larger pair of engines, 
viz., 15-in. cylinders and 4ft. stroke. ‘The whole indi- 
cated power of all the engines would be upwards of 250 
horse power, or about 35-horse power per pair of stones. 
These instances will suffice to show the large increase of 
power required in increasing the work done by the stones; 
and as a variety of improvements are being adopted to 
keep down heat in grinding, it is more likely that the 
millers will seek to extend their trade, and in so doing, 
increase their engine power, than that they will take up 
these improvements simply to enable them to do with one 
pair of stones what now requires two or three. 


GAS MAKING, 


TuE condition of the gas companies has improved greatly 
since they were allowed, a few years ago, to “district” the 
metropolis among themselves. ‘They have thus been 
enabled to distribute their gas at less cost to themselves 
than formerly, and with equal advantage to their cus- 
tomers. During the year 1861 the Equitable Company 
paid as much as 14} per cent. dividend upon a portion of 
their capital stock, and an average of upwards of 12 per 
cent. upon the whole. The Imperial Company divided 
nearly 11 per cent. upon a capital of upwards of a million, 
while the Commercial, the Phoenix, the Independent, the 
South Metropolitan, and the Surrey Consumers’ companies 
now pay 10 per cent. ‘The capital of the thirteen com- 
panies supplying London with gas already exceeds 
£5,600,000, and their gas rental is nearly £1,500,000 per 
annum. So large and profitable a business must inevitably 
become the object of further competition, and it has already 
been proposed to erect a vast establishment upon the Isle 
of Dogs, to surpass the operations of even the Imperial 
Company with its triple stations, each already large 
enough in itself for the supply of a large town. 

It is not our purpose, however, to consider the financial 
aspect of the metropolitan gas supply further than to 
touch upon one or two engineering questions which bear 
with much force upon what may be called gas economy. 
Unfortunately the gas engineer controls but a portion of 
the whole expenditure of his company, else it might be 
that a great abatement would be made in favour of the 
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consumer, Forof the 16s. paid for a ton of gas coal, from 
11s. to 11s. 6d. are already recovered{by the Surrey Con- 
sumers’, the South Metropolitan, and other companies, in 
sales of coke, breeze, tar, ammoniacal liquor, sulphate of 
ammonia, &c., and even allowing one-sixth for leakage 
8,000 cubic feet of gas remain which, even at 3s. 6d., ought 
to leave a good dividend after all expenses were paid. 

In the erection of new works there is little danger, now- 
a-days, of a repetition of the errors of which some of our 
older establishments still furnish examples. At the three 
stations of the Chartered Company the coal is still sacked 
and brought from a distance in carts, and taken in upon the 
shoulders of coal heavers. ‘The Surrey Consumers’ works, 
on the other hand, although of the most tumble-down 
character, are admirably placed for the reception and 
handling of coal, unloading it directly from the colliers in 
the Pool. At the Great Central works a branch of the 
North-London Railway enters the retort house. No one 
can fail to comprehend the difference presented by the 
Chartered and the Great Central works, but even where, in 
some works, coal is cheaply landed upon the premises, there 
is too much handling required before it is lifted into the 








other motor are becoming better understood every year— 
it is necessary to bring the water down to the turbine 
through a pipe. If there is a supply of, say, 400 cubic feet 
of water per minute, an unprofessional man is apt to sup- 
pose that only a pipe capable of discharging that quantity 
of water is required. An engineer is well enough aware 
that a large allowance must be made for the friction of the 
water in the pipe, but the exact determination of the dis- 
charge and loss of head due to friction is not always easy, 
even to those whose pursuits really require that they should 
be thoroughly conversant with such matters. Professional 
men, therefore, who so well kuow the paucity of elemen- 
tary scientific knowledge among those who delight in 
calling themselves “ practical men,” will readily pardon 
the introduction and application here of the rules for 
estimating the flow and friction of water in pipes. 
Eytelwein’s formula for the flow of water in pipes at 
their full discharge is as follows— 
9°Fe d 5 
eens discharge 
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retorts. We believe that, in this respect alone, some of the 
Londen companies incur an expense of 1s. a ton. | 

The most important improvement in the history of 
modern gas making has been the substitution of clay for 
iron retorts. ‘The old single retorts, weighing a ton each, 
and costing £6, burnt out after carbonising about 80 tons 
of coal, or generally in eight months. With the constant 
pulling down of benches, a large number of reserve retorts 
were also necessary. ‘The present double clay retorts, 20ft. 
long, and opening at each end, cost, for ordinary sizes, 
about 6s. per foot, or £6 for twice the length of the old 
iron retorts, and last from three to eight years, or for the 
carbonisation of from 600 to 1,500 tons of coal. This im- 
provement has had much to do with the resuscitation of 
some of the older gas companies, some of which, indeed, 
would hardly have ever paid working expenses without it. 

The residual products are now a principal resource of 
gas companies secking the profitable working of their esta- 
blishments. It is customary to compare the sales of coke, 
&c., with the cost of the coal purchased. Some of the 
London companies, however, pay 18d. per ton more for 
their coal than others, but this circumstance does not, of 
course, enhance the value of the residual products. The 
average of all the London companies’ sales of coke, &c., 
amounts to less than one-half of the cost of the coal pur- 
chased. ‘The Western Company, making only cannel gas, 
produce but little saleable coke, and their business may be 
Jeft out of the general comparison. ‘The Chartered Com- 
pany sell products to the amount of three-eighths only of 
the cost of coal; the Imperial hardly go beyond four-tenths ; 
the London and the Phonix reach about six-tenths, 
while the Great Central, the South Metropolitan, and the 
Surrey Consumers’ Companies sell products amounting to 
about seven-tenths of the cost of the coal used, a circum- 
stance due, in great part, no doubt, to the comparatively 
low cost at which these companies are enabled to lay down 
coal in their retort houses. But we can point to a small 
gasworks, the Crystal Palace district, the coal for which, 
when costing 14s. at Deptford, amounts to 15s, on the floor 
of the retort house, and yet this company, we have been 
informed, sell £74 worth of coke, tar, &c., for every £100 
worth of coal used. 

Coke is, next to gas, the principal article which a gas 
company produces for sale, and the greatest economy in the 
use of coke under the retorts is of much importance. It 
was formerly the practice to burn half of all the coke pro- 
duced, and ifit is interesting to know what is yet done abroad 
we may say that in Philadelphia, U.S., of 1,954,158 bushels 
of coke made at the gas works in 1859, 1,103,502 bushels 
were burnt under the retorts. Including with this the 
quantity burnt in offices and yards, only 389} per cent. of 
all the coke produced was left for sale. In 1861, of 
2,284,010 bushels made, 1,258,745 bushels or 55 per cent. 
were used under the retorts, and in 1862, of 2,362,413 
bushels made, 1,310,144 were used under the retorts, while 
but 864,737 bushels, or hardly more than one-third of all 
the coke produced, were sold. As contrasted with this 
the Phoenix, Surrey Consumers’, and, perhaps, one or two 
others of the London companies’ burn but one-fourth of all 
the coke they make, or but about 17 tons of coke for every 
100 tons of coal carbonised. ‘This great economy of coke 
has resulted from improvements in the mode of setting the 
retorts, and from care in firing. The arrangement of 
seven cylindrical or oval clay retorts in a bench appears 
to have answered better than any other. Mr. Croll has 





put in a claim to still better results with fourteen 
retorts in a bench worked from an upper and a lower stage, | 
but since the fact proved in the Great Central arbitration | 
that Mr. Croll obtained an average of but 7,500ft. of gas 
per ton of coal we cannot own to entire confidence in his 
system. The Phanix arrangement now adopted by most 
of the London companies gives excellent results, there being 
no difficulty, with fire grates from Sin. to 12in. wide, anc 
3ft. long, in obtaining 9,000 to 9,500 cubic feet of gas from 
a ton of coal, and with a consumption of 3 ewt. of coke, or 
one-fourth of that made. 

‘The manufacture of sulphate of ammonia, although not 
extensive, is one of the most profitable, for the outlay, in 
which a gas company can engage. With commercial 
sulphuric acid at £7 a ton, the sulphate, in request by alum 
makers and manure makers, sells at from £143 to £13 10s., 
while the plant and cost of making are comparatively inex- 
pensive, 

lt is impossible to say what improvements may yet be 
made in gas making, and we cannot yet pronounce upon 
the success to be obtained in the distillation of peat and 
petroleum, nor, absolutely, indeed, upon the future of gas 
making from water, so often attempted, and yet holding 
out such fascinating attractions. We may look, however, 
to the ultimate resources of the gas engineer for a very 
great reduction in the present, by no means excessive, cost 
of gas making. 

TURBINE WATER WHEELS. 


in cubic feet per minute, /, h, and d being, respectively, the 
length, fall, and diameter of the pipe in feet. Where the 


length is considerable the divisor may be taken as VA i ’ 


the 50 diameters allowed for bringing the water “into 
train” being disregarded. The square root of the fifth 
power of the diameter of the pipe will be quickly 
found by those in the habit of referring to a table 
of logarithms, and to those who are not the calen- 
lation itself is not necessarily very tedious. It will 
save time, in many cases, to remember that, for a pipe Ift. 
in diameter, the square root of the fifth power is 1, and to 
make a note that, fora pipe Gin. in diameter it is 0°177 
nearly ; fora pipe 18in. in diameter 2°755, for a pipe 2ft. in 
diameter, 5°657 ; 3ft., 15°585; and 4ft.,32. Thus, to find the 
discharge of a long pipe, in cubie feet per minute, the 
square root of the fifth power of the internal diameter in 
feet is multiplied by 2356, and the product is divided by 
the square root of the quotient obtained by dividing the 
length by the fall. Mr. Beardmore’s valuable Hydraulic 
Tables, published by Messrs. Waterlow, contain a table of 
constants, by Mr. James Leslie, C.E., from which the dis- 
charge may be still more readily obtained. If we take for 
illustration a 1-ft. pipe, 500ft. long, and falling 20ft. in 
that distance, we shall find the discharge to be, by the 
formula already given, 471 cubic feet per ininute, This 
discharge, on a 20-ft. fall, would, were there no loss from 
friction, correspond to 17°8-horse power, of which about 14 
might be counted upon in practice with a turbine. But 
471 cubic feet of water discharged per minute through a 
12-in. pipe must move 
“7854 : 1:: 471 : 699°7ft. 
per minute, or, say 10ft. per second, and the friction due to 
this velocity must be allowed for before the available 
power can be known. The formula generally adopted for 
estimating the friction, of water in pipes is that of Wies- 
bach, and is as follows :— 
001716) . V2 
H= 200144 + : xX 644 
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From this formula Professor Thomson has computed a 
table showing the friction of water in pipes of different 
diameters and 100ft. in length, at velocities ranging from 
1 to 7ft. per second. ‘The last named velocity is, perhaps, 
the highest practically met with in pipes; but, in the case 
already assumed, the velocity is greater than is provided 
or in Professor Thomson’s table, and we must apply the 
formula; H being the head required to overcome the 
friction, L the length of the pipe, I) the diameter, and V 
the velocity per second, all in English feet. ‘The head due 
to friction will be found to be 15°36 feet, leaving but 
4-64ft., or less than 4ft. Sin. of the whole head of 20ft., 
available for driving a turbine. Thus the whole theoretical 
ower obtainable from the water discharged through a 
pipe 500ft. long, 1ft. in diameter, and having a fall of 20ft. 
would be but 4:l-horse power, of which a turbine would 
give only about 3-horse power. We may mention, while 
upon this subject, that the theoretical horse-power of a 
stream is most readily obtained by multiplying the number 
of cubic feet of water delivered per minute by the effective 
fall in feet, and dividing the product by 529. The power 
practically obtainable with a good turbine will be found 
by dividing the product (obtained as just described) by 
700, corresponding to an efficiency of about 76 per cent. 
We have thus seen that, if a pipe be allowed to deliver 
at its full discharge, very little power will remain in the 
water at the point of delivery. Indeed, without calculating 
the actual loss of head due to friction, it is only necessary, 
in the case assumed, to find the head corresponding to the | 
velocity at which the water is discharged from the pipe. | 
This is 10ft. per second, for we have seen that the flow 
through the pipe is at the rate of 599-7ft. per minute. The | 
height in feet corresponding to this velocity will be obtained 
by dividing it by the velocity due to lft. of fall, and 
taking the square of the quotient. The actual velocity of | 
water falling in the air from a height of 1ft. is about oft 
per second, and '° = 2, which, squared, gives 4ft. as the 
head corresponding to a velocity of 10ft. per second. ‘This 
result is doubtless very near the mark, and when the pipe | 
was discharging up to its full capacity about 4ft. of the 
whole fall of 20ft. would be the most that could be counted 
upon for the purposes of a water wheel. =, 
Let us, now, assume that an 18-in. pipe is employed with | 
the same length of 500ft., and a fall of 20ft. If the supply | 
of water were sufficient this pipe, having 2} times the 
area of one of 12 inches in diameter, would discharge 2-755 
times as much water, the square root of the fifth power of 
15 being 2-755, while that of 1 is 1, Thus the 15-in. pipe 
would discharge 1297°6 cubie feet per minute, and at a 
lineal velocity of 12-24it. per second. But as we are deal- | 
ing with a supply of water equal only to the full discharge 
of a 12-in. pipe, or 471 cubic feet per minute, this, in an 








In the case of a small supply of water with considerable 
fall—a case in which the 


vantages of a turbine over any | 18-in. pipe, would move wi 


ith a velocity of 4°44 lineal feet 


per second, and the head requisite to overcome the friction 
of the water in the pipe at this velocity would be 2-3ft.,’ 
leaving 17-7ft. available fall. With a 2-ft. pipe the velocity 
of flow would be but 22ft. per second, and the loss of head 
but °6125ft., or less than 7jin. in 20ft.; but the saving of 
1-7ft. of fall might not, perhaps, compensate for the dif- 
ference of cost between 500 ft. of 18-in. pipe and the same 
length of 2-ft. pipe, the difference of weight, with 3-in. metal 
in the pipes, being 7 tons, and the difference of cost bein 
therefore from £30 to £40. The saving of 1-7ft. addi- 
tional fall, would, with 471 cubic feet of water per minute, 
correspond to a gain of upwards of 1 actual horse-power, 
and in many situations this would be more than an equiva- 
lent for the interest upon the additional weight of pipes. 
In cases where the water can be brought down a vertical 
pipe for the whole height of the fall, the difference in 
weight between a large and asmall pipe is of little practical 
Importance : and in such a case a pipe of at least four times 
the sectional area of that which would just discharge the 
given quantity of water should be employed. 


DANGEROUS AGRICULTURAL MACHINERY. 

A MEMBER of the weekly board of visitors of the Here- 
ford Infirmary writes to the Zimes, saying that from 
November, 1860, to April of the present year, 23 amputa- 
tations were performed in that institution upon sufferers 
from machine accidents, and that the house surgeon 
adds that, “the minor accidents not requiring amputation 
exceed these in number during the same period.” Thus, 
within two years and a half, at least fifty cases of more or 
less serious injury arising from the dangerous construction 
or careless use of machinery were treated in a single pro- 
vincial hospital, situated within an almost exclusively agri- 
cultural district. Could we have a like return of all the 
accidents which happen yearly in the use of agricultural 
machinery, throughout the kingdom, we cannot doubt thet 
it would surpass the casualties upon many a well-fought 
battle field. We cannot forget one such occurrence which 
took place, last summer, before our own eyes. On the 
opening day of the machine department of the Royal Agri- 
cultural Society’s Show, at Battersea, an attendant upon one 
of Crosskill’s bone-crushing mills was caught by the sleeve 
upon the spike-head of a key, which secured one of the 
spur wheels to its shaft. The poor fellow’s arm was slowly 
drawn in and mashed between the teeth, until the crushed 
stump was at length torn from his body. Strange to say, 
he survived this terrible injury; but this does not alter 
the case of culpable carelessness on the part of those who 
made and set up the machine, a carelessness for which a 
heavy fine would have been the least punishment which 
could have been inflicted with any approach to real justice. 
Yet we never attend an agricultural implement show with- 
out finding great numbers of machines with exposed gear- 
ing, knives, &c., by which some luckless farm labourer 
would be almost certain to be caught. The implement 
makers generally urge, and really with a certain show of 
reason, that the farmers will not pay for anything of the 
nature of “extras ;” and that, therefore, they, the makers, 
are compelled to dispense with everything not absolutely 
essential to the working of their machines. We do not 
doubt that this is the case,and only regret that thereareany 
makers whatever who will not peremptorily refuse to sup- 
ply agricultural machinery which may not be safely worked 
by ordinary labourers withow any special caution whatever. 
We have no other resource, however, but the interposition 
of Government, Undesirable as this interposition is, upon 
general grounds, it is only with it, apparently, that man- 
kind can be sufficiently protected against themselves. 
Without an Act for the fencing of factory machinery we 
should have thousands of maimed operatives yearly, and 
with the present extensive use of agricultural machinery, 
increasing rapidly as it is, we already need similar protec- 
tion for agricultural labourers. 





Tran or THE Hese.—Another trial, of a highly interesting 
character to naval men and artillerists, took place op Saturday 
between the Nore and Mouse lightships. The Hebe is the third 
vessel on the twin screw principle which has been built and engined 
by Messrs. Dudgeon, of the Isle of Dogs. The performances of the 
first two—the Flora and the Kate—have been already noticed, and 
the advantages of the system over that of the single screw were 
again strikingly manifested during a seriesof manceuvres which were 
made after the trial of speed between the lightships. The Hebe is 
an iron vessel, of 470 tons, 165ft. long, 22ft. Gin. beam, 13{t. Gin. 
deep, having a deck house 7ft. high extending about three-fourths 
of her length, fitted up with cabin and saloons. Draught of 
water at time of trial, 5ft. forward and 9ft. aft. Being without 
dead weight to give her sufficient immersion, the vessel was under 
considerable disadvantages, especially as there was a strong wind 
blowing, which materially retarded those evolutions which formed 
the principal feature of interest to most present. ‘The screws were 
three-bladed, 7ft. Gin. in diameter, with 15ft. pitch, worked by two 
separate and independent engines, having each two cylinders 21in. 
in diameter, with 26in. stroke of pistons, and 120 collective nominal 
horse-power. The revolutions at the time of trial between the 
lightships were 110. The time occupied between the Mouse 
and Nore lightships was 33 min. 15 sec., the distance being eight 
statute miles. Among the evolutions performed for the satis- 
faction of the scientific gentlemen present were the following:— 
1. Full speed ahead with both screws, helm hard a-starboard 
circle completed in4 min. 2. Full speed ahead, both screws, helm 
hard a-port; 3 min. 40 sec. 3. Helm a-starboard, with port screw 
stopped; circle completed in 3 min. 9 sec. 4. Circle made the re- 
verse way by putting the helm a-port and with starboard screw 
stopped, in 3 min. 88 sec. 5. Helm hard a-port, the screws being 
turned in opposite directions, the vessel pivotted on her centre in 
3 min. 52sec. 6. A second experiment the reverse way was made in 
4 min. 10 sec., the mean time of these last two revolutions being 4 min. 
1sec. 7. Helm amidsbip, the screws working in opposite directions; 
the circle was completed in 4 min. 58 sec. The engines varied alto- 
gether in these trials from 90 to 103 revolutions per minute. 
As before mentioned, during these experiments a fresh wind pre- 
vailed, which materially retarded the turning, the vessel being light, 
and consequently exposing a large area to the wind. The engines 
worked ale throughout, the boilers giving an abundance of 
sieam, and the whole of the arrangements were excellent, reflecting 
great credit on the builders. Among the numerous scientific gentle- 
men present were Sir J. D. Elphinstone, M.P., Admiral Sir Edward 
Belcher, C.B., Sir J. Lawrence, Captains Jones and Howes, R.N., 
Commander T. E. Symonds, R.N., Colonel Paradis, Imperial 
Austrian service, Messrs. W. Ellice, E. Gellatly, F. Sewell, Abbots, 
Dunbar, O. Dingler, Imperial Austrian service, Zerah Colburn, C.E., 
W. Smith, C.E., W. Kitson, C.E., and a large party of scientific and 
commercial gentlemen connected with the commercial marine, who 
were unanimous in their expressions of satisfaction at the admir- 
able performances they had witnessed. 
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3414, ALEXANDER SoUTHWOOD STOCKER, Wolverhampton,‘ Improvements 
in rolling iron for the manufacture of tips and other articles.”—Petition 
recorded 22nd December, 1862. 

127. HENRY TURNER, Leeds, “‘ Improvements in apparatus for preventing 
and curing blight, decay, disease, and rot in potatoes.”— Petition recorded 
15th January, 1863, 

450. Joun Gray and Josern Hupsoy, Botolph-lane, London, “ Improve- 
ments in the treatment of steatite, and in its application to certain 
purposes,” — Petition recorded 18th February, 1863. 

496 HENRY Masters, Bristol, Gloucestershire, “ Improvements in spools, 
— rollers, and similar articles.”—Petition recorded 24th February, 

601. JAMES PoLLARD, Leeds, “Improvements in warp dressing, and in 
apparatus connected therewith.”—A communication from Peter Garvie, 
Zyrardow, near Warsaw, Poland.— Petition recorded 3rd March, 1863. 

622. WILLIAM JACKSON and RICHARD Watkins, Millwall, Poplar, London, 
‘‘ Improvements in steam engines.”—Petition recorded 5th November, 1862. 

637. WiLLIAM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
provements in steam engines.”—A communication from Jules Mouvet, 
Orleans, France.—Petition recorded 6th March, 1863. 

667. WiLLIAM Woop, Monkhbill, near Pontefract, Yorkshire, * Improvements 
in the manufacture and ornamentation of Pomfret or liquorice cakes, 
rolis, sticks, and pipes, and other similar articles of confectionary.” —Peti- 
tion recorded 11th March, 1863. 

753. ISAac MARK Evans, Cefn Mawr, Denbighshire, and WILLIAM THoMAs 
Gairritus, Merthyr Tydvil, Glamorganshire, ‘‘ Improved means for ven- 
tilating mines.” — Petition recorded 21st March, 1863. 

872. JoHN SWINBURNE, Alfred Town, Ashford, Kent, and Joun STANLEY, 
Whitechapel-rond, London, “‘ Improvements in steam engines and gene- 
rators.” 

876. JouN Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatas for drying grain, applicable also to the manu- 
facture of malt.”—A communication from George Henry Fourdrinier, 
Lyn, Canada. 

880. James Howarp, Epwarp Tenney Bovsrietp, and Joux Pinney, 
Bedford, “ Improvements in steam engincs, and in the means of applying 
the same to the tilling of land, also in apparatus to be used with 
such engines in the tilling of land.”—Petitions reco: ded 7th April, 1863. 

896. GrOKGE Spencer, Lousanne-villas, Queen’s-road, Peckham, Surrey, 
“Improvements in preventing incrustation in steam engine boilers.” 

900. JAMES RypEr Burton, Park-square, Regent’s Park, London, ** A new 
method of and apparatus for cleansing ships’ bottoms.”—Petitions recorded 
9th April, 1863. 

908. SaMUEL SueLMERDINE, Stockport, Cheshire, and Joun DRANSFIELD, 
Oldham, Lancashire, * Improvements in the ornamentation by printing 
of felt hats.” 

912. Josiant Gimson, Leicester, “Improvements in screw-cutting lathes.” 

y14. HENRY CaupWELL, Oatlands House, Shillingford, Oxfordshire, ** Im- 
provements in the construction of vessels of war, part of which improve- 
ments is applicable to fortifications.”—Petitions recorded 10th April, 


91v. JouN Lockwoop, Batley, Yorkshire, “ Improvements in steam boiler 
and other furnaces.” 

918. WatTER Samuet, Liverpool, “Improvements in or applicable to 
railway carriages to mitigate or lessen the effects of collisions to pas- 
sengers. 

920. WiLLIAM CLARK, Chancery-lane, London, “Improvements in sepa- 
rating ores from their gangues, and in apparatus for the same.”—A 
mata from Louis Napoléon Langlois, Boulevart St. Martin, 

‘aris. 

922. ALEXANDER ForTAY Macturg, Glasgow, Lanarkshire, N.B., “Im- 
provements in loons for weaving figured fabrics.”— Petitions recorded 11th 
April, 1863. 

} 


rey-terrace, Lorrimore-road, Surrey, ‘‘ Improvements applicable to all 
kinds of oils used for illuminating purposes, whereby combustion thereof 
— more perfect, smoke prevented, and the purity of the light 
incre: 

3364. Heivricn Jorns, Tessin, Grand Duchy of Mecklenburg-Schwerin, 
* = gee in clocks or time-pieces.”—Petitions recorded 16th 

. 2. 

8368. CoLeMAN Derrigs, Houndsditch, London, “Improvements in the 
manufacture or construction of lamps.” 

$379. Grorex Aveustus Huppart, Brynkir, Carnarvonshire, ‘ Improve- 
ments in buttons.”—Peritions recorded 17th December, 1862. 

3390. Joun Savory, Bond-street, London, ‘* A new or improved apparatus 
for the inhalation of medicinal powders or vapours for the treatment of 
diseases of the throat and lungs.”—A communication from Dr. John 
Roberts, Paris.—Petition recorded 18th December, 1862. 

3399. Davip Davinsox, Woodcroft, Morningside, near Edinburgh, Mid- 
lothian, N.B., ** Improvements in the construction of telescopes, and in 
the method of arranging and fixing the same, in combination with fire- 
arms, for the purpose of adjusting the aim thereof.”—Petition recorded 
19th December, 1862. 

3402. James Beau. Morrisoy, London, “Improvements in washing ma- 
chines.”—A communication from John Rickey Morrison, East Spring- 
field, Ohio, U.8.— Petition recorded 20th December, 1862. 

3411. FREDERICK CoLLIER BAKEWELL, Haverstock-terrace, Hi pstead, “ Im- 
provemen‘s in transmitting and receiving communications by means of 
electricity.” 

3414. ALEXANDER SoutHwoop Stocker, Wolverhampton, Staffordshire, 
son mamma in rolling iron for the manufacture of tips and other 
articles.” 

3417. RicttanD ARCHIBALD Broomay, Fleet-street, London, ‘* Improvements 
in stoves or apparatus for heating and drying.”—A communication from 
Etienne Sauret, Remiremont, and Eugéne de Fleury, Rolanges, France.— 
Petitions recorded 22nd December, 1862. 

3430. THOMAS CALLENDER Hunn, Cardiff, Glamorganshire, “ Improvements 
in furnaces or apparatus for generating carbonic oxide.” 

3442. Repert Lakin, Ardwick, and Joun Wain, Manchester, “ Improve- 
ments in hi ‘or spinning and for doubling cotton and other fibrous 
materials,” 

8446. Joun Henry Jonnsoy, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for stamping or marking paper and other materials.”—A 
——_e from Henry Bouquet, Paris.—Petitions recorded 24th De- 
cember, 1862 

8455. JouN Swarnson, jun., Newton Stewart, Wigtonshire, N.B., “ Improve- 
ments in the manufacture of pill boxes, and in similar boxes, from solid 
wood, and in machinery to be employed in the said manufacture,”—Peti- 
tion recorded 26th December, 1862. 

3465. FReDERICK TOLHAUSEN, Faubourg Montmartre, Paris, “The use of 
petroleum or coal oil as fuel, and also for machinery and apparatus to be 
employed for this purpose."—A communication from Edward John 
Biddle, Faubourg Montmartre, Paris. 

3469. WILLIAM BILLIncuURST and Josernus Requa, Rochester, New York, 
a “An improved portable battery.”—Petitvons recorded 29th December, 








3477. Joun Epwarp Carter, Brownlow-mews, Gray’s-inn-lane, London, 
“TI nprovements in chimney tops.” 

3479. WiLLiAM CLark, Chancery-lane, London, ‘‘ Improvements in govern- 
ing apparatus.”—A communication from Mr. Léon Foucault, Boulevart 
St. Martin, Paris.—Petitions recorded 30th December, 1862, 

13. FREDERICK COLLIER BAkEWRLL, Haverstock-terrace, Hampstead, * Im- 
provements in apparatus fur burning oils and other imflammable fluids as 
fuel."—A communication from Augustus Theodore Schmidt, \Pittsburg, 
Pennsylvania, U.S. 

22, ALFRED Sou1ER Bouton, Birmingham, “ Improvements in the manu- 
facture of wire.”—Petitions recorded 2nd January, 1863. 

38, HUMPHREY CHAMBERLAIN, Langley Fawley, Hants, ** Improvements in 
generating and condensing steam and evaporating liquids, and in the 
apparatus employed therein.” — Petition recorded 5th January, 1863, 

81, WILLIAM Harkison MoreLand and Joun Cuarrent, Loop Bridge Mill, 
near Belfast, “* Lmprovements in winding, warping, beaming, or dressing 





924. Joun Ramsnotrrom, Crewe, Cheshire, “ Improvements in inery 
for hammering, rolling, and shaping metals.” 

926. ALFKED Rotrk, Amwell-street, Pentonville, London, ‘‘ Improvements 
in means or apparatus for propelling carriages on railways, tramways, or 
on common roads.” 

932. TuoMAS MaLuiInson and PeTer WILLIAMS, Manchester, “ Improve- 
ments in machinery for opening, cleaning, carding, and grinding or shar- 
pening cards used in preparing cotton and other fibrous materials.”— 
Petitions recorded 13th April, 1863. 

934. a Berry, Buttesland-street, Hoxton, London, “ Improvements 
in locks.” 

936. WiLL1AM Keats and Joun Keats, Street, Somersetshire, *‘ Improve- 
= in the manufacture of boots, shoes, or other coverings for the 

eet.” 

938. JonN Keats and WILLIAM StTrrHENs CLARK, Street, Somersetshire, 
“Improvements in sewing machines,” 

942. Joun Sirs, Edward-street, Wentworth-road, Bow-road East, Mid- 
dlesex, ‘* Improvements in furnaces and boilers for the generation of 
steam, partly applicable also for other purposes.’’—Petitions recorded 14th 
April, 1863. 

944. Ewine Pye CoLquioun and Jonn Parpog Ferris, Laurence Pount- 
ney-hill, London, ** Improvemeuts in fire-bars for the furnaces of steam 
boilers and fire-grates.” 

946. WituiAM CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for the transport of goods.”—A communication from Paulin Gay, 
Boulevart St. Martin, Paris. 

948. AMBROSE Marriort, High-street, Higham Ferrers, Northamptonshire, 
“‘Tmprovements in boilers for heating buildings, and in regulators for the 
same.” 

950. Henry Eaton, Manchester, ‘‘ Improvements applicable to presses for 
baling purposes.” — Petitions recorded 15th April, 1863. 

954. Joun Burcutgy Warts, Birmingham, “An improvement in steel 
sword hilts.” 

956. Isuam Baacs, Cambridge-terrace, London, and WILLIAM SIMPsoN, 
Toviil Upper Mills, Kent, ‘* Improvements in purifying and treating coal 
gas, sulphuretted hydrogen, and other gases containing sulphuretted hy- 
drogen, and in obtaining sulphur, sulphuric and other acids in such treat- 

ent.” 





958. StePpuEN Mov.ton, Bradford, Wiltshire, ‘‘ Improvements in apparatus 
or means for lessening the recoil of cannon.” 
962. Francois ANTOINE EpMoND GUIRONNET DE Massas, Hoxton, London, 
: “7 : ~ 


83. WILLIAM TASKER, jun., Waterloo Ironworks, near Andover, Hants, 
‘*Improvements in the construction of harrows.”—Petitions recorded 9th 
January, 1863. 

126. WitttaM Jonuyson, Buchanan-street, Glasgow, Lanarkshire, N.B., 
“ Impr in the facture of chlorine and bleaching powder, 
carbonate of soda and soda ash, and sulphate of iron.”—A communication 
from Thomas Macfarlane, Acton Vale, Bagot, Canada.—Petitions recorded 
14th January, 1863. 

185. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in prepar- 
ing and obtaining photogenic pictures or repr jons.”—A i 
cation from Adolphe Teissonniére, Boulevart St. Martin, Paris.— Petition 
recorded 21st January, 1863. 

209. CuAKLEs StoprorD, Bristol, Gloucestershire, ‘* Improvements in the 
construction of hats and other coverings for the head.”— Petition recorded 
23rd January, 1863. 

261. Bryan J’ANSoN Bromwicn, Charter House-square, London, ‘‘ An im- 
proved mode of obtaining and applying motive power.”— Petition recorded 
28th January, 1863. 

272, ARTHUR PritcuaRD, Derby, “ An improved method of preserving the 
contents of packages from air, water, or damp.”—Petition recorded 29th 
January, 1863. 

288. FrebERICK TOLHAUSEN, Faubourg Montmartre, Paris, ‘‘ New or im- 
proved apparatus for cleaning the beams of mules and spinning frames, 
collecting the dust and waste thereof, and also for cleaning the flooring 
underneath the mule carriages."—A communication from Edward 
Isler, Faubourg Montmartre, Paris.—Petition recorded 3lst January, 
186% 








863, 

882. Witt1AM CLARK, Chancery-lane, London, “‘ Improvements in the bear- 
ing surfaces of shafts and other axles.”—A communication from Nicolas 
Bailly and Charles Durand, Paris.—Petition recorded 12th February, 
1863. 

500. Joun Hawtnorn, Burslem, Staffordshire, ‘ Certain improvements in 
handles for doors, drawers, and other means of enclosure,”—Petition re- 
corded 24th February, 1863. 

667. WituiaM Woop, Monkhill, near Pontefract, Yorkshire, “ Improve- 
ments in the fact and or jon of Pomfret or liquorice 
cakes, rolls, sticks, and pipes, and other similar articles of confectionery.” 
—Petition recorded 11th March, 1863, 

725. Wiu1am Epwarp Tayior, Enfield, near Accrington, Lancashire, 
“Certain impr ts in hinery for reeling, winding, warping, and 








yarn.” — Petition recorded 18th March, 1363. 








“Improvements in smut hines, and in for ¢ ig and 
peeling grain and seeds.” —Petitivns recorded léth April, 1863. 

968. Robert Henry Lawson, Victcria-terrace, Victoria Docks, and WILLIAM 
DakLow, Victoria-piace, North Woolwich-road, Essex, “ Improvements 
in apparatus or means for obtaining motive power.” 

970. CornELIvs TURNER, Hunslet, Leeds, “ Improvements in the manufac- 
ture of felted fabrics.”"—Petitions recorded 17th April, 186 . 





Patents on which the Stamp Duty of Zvo has been Paid. 
1008. Joun Parktyson, Victoria Brassworks, Bury, Lancashire.—Dated 23rd 
April, 1860. 
1017. Epwakp Hit.aM, Baildon, near Leeds, and RIcHARD RENNER WILTON, 
Halifax, Yorkshire —Dated 24th April, 1860. » 
1033. TuEODOOR AvGuUsTIN CLAkyYs, Ostend, Belgium.—Dated 25th April, 


860, 

== Joun George West, Fleet-street, London.—Dated 25th April, 
360. 

1056. WituiAM James Harvey, Exeter.—Dated 26th April. 1860. 


1089. HENRY THOMAS GREEN, Moreton, Gnosall, and SamMusL BAaRLow 
Waricur, Parkfields, Barlaston, Staffordshire.—Dated 30th April, 1860. 





Patents on which the Stamp Duty of £100 has been Paid. 
1211. Caries pe Jonau, Lautenbach, near Guebwiller, France.—Dated 
2lst May, 1856, " 
997. Rovgkt LAKIN, Stretford, and Joun THompson, EDWARD GERRARD Fir 
TON, and FREDERICK ALEXANDER Fitton, Ardwick, Manchester.—Dated 
25th April, 1858. 
1003. CLaupg ANTOINE ARNAUD, Lyons, France.—A communication.—Dated 
26th April, 1856. 
1006, Tuomas Heirror, Sheffield.—Dated 26th April, 1856. 


Notices to Proceed. 
3353. Joun McInnes, Liverpool, and ELA FREEMAN Prentiss, Birken- 
» Cheshire, “Improvements in the distillation and treatment of 
petroleum and other like oils to obtain products therefrom, and in the 
pny nr be used therefor, parts of which can be applied for distilling 
er liquids,” 

3355. Gores Cockrcrn Warpen, Islington, London, “ Improvements in 
ornamenting textile fabrics, leather, and other surfaces, in a cement em- 
Ployed therein, which is also applicable to the waterproofing of fabrics 
and materials, and in apparatus for applying and spreading such water- 

ne _cement."—A communication from Adolph Baldamus, Berlin, 
ssia, 

3360. WitiAM Hvpson, Henry Moorz, Curistoruer CaTLow, and 
SaMvEL NeEwsBuReEY, Burnley, Lancashire, “ improvements in looms for 
Weaving, and in arranging the warps therein.” 

3361. Joun Louis WittiaM TaupicuuM, Kensington, London, “‘ Improve- 
ments 4 collecting human excreta, and in the apparatus means em- 
Ployed therein,” 

8363. RuDoLPH ScuomBure, Onslow-terrace, and ADOLPH BALDAMUS, Sure 





866, TAYLOR Burrow, Albert-place, Brighouse, near Normanton, Yorkshire, 
“Improvements in, and inery for, bing or dressing silk, flax, 
wool, hemp, china-grass, or other fibrous materials.”—Petition recorded 
6th April, 1863. 

880. JAMES Howard, Epwarp Tenney Bovusrrevp, and Joun Pinney, Bed- 
ford, ‘‘ Improvements in steam engines, and in the means of applying 
the same to the tilling of land, also in apparatus to be used with such 
engines in the tilling of land.”—Petition recorded 7th April, 1863, 

900. James Rypek BURTON, Park-square, Regent’s Park, London, ** A new 
method of, and apparatus for, cl ing ships’ bott "— Petition recorded 
9th April, 1863. 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 


List of Specifications published during the Week ending 
25th April, 1863. 





2543, 1s. Sd. ; 2547, 10d. ; 2548, 4d.; 2549, 10d.; 2550, 8d. ; 2551, 6d. ; 
2552, 4d. ; 2553, Sd. ; 2554, 4d. ; 2555, 6d. ; 2556, 4d. ; 2557, 10d. ; 2558, 4d. ; 
3559, 1s, 2d. ; 2660, 8d. : 2561, 4d. ; 2562, Is. 4d.; 2°63, 10d. ; 2564, 4d. ; 
2565, 4d. ; 2566, 8d. ; 2567, 4d. ; 2568, 4d.; 2669, 8d. ; 2670, 1s. ; 2571, 
6d. ; 2672, 4d. ; 2573, 4d. ; 2574, 1s, Gd. ; 2675, 8d. ; 2576, 10d. ; 2577, 4d. ; 
2.78, 4d. ; 2579, 4d. ; 2580, 8d. ; 2581, Sd. ; 2582, 4d. ; 2683, 4d. ; 2584, Is. ; 
2585, Sd. ; 2586, 4d.; 2587, 4d; 2588, 10d. ; 2589, 4d.; 260, 8d.; 2501, 
4d. ; 2592, 4d. ; 2593, 1s. 4d. ; 2604, 4d. ; 2696, 4d. ; 2596, 1s. 4d. ; 2597, 8d. ; 
2598, 4d; 2599, 4d. ; 2600, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely gm | One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office er, made payable at the 
Post-office, 5, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent 
Office. 








ABSTRACTS OF SPECIFICATIONS. 
= & ~ bay Sas fies af har Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
7 Mills, Gearing, Boilers, Fittings, §e. 

. A. V. Newton, Chancery-lane, London, “ Construction of condensers or 
2718. A. cod communication. Dated 1th October, 1862. 

This invedtion consists, First, in forming @ surface condenser or cooler by 

placing on the outside of the submerged surface of the steamer one or 

more thin and flat passages, with paralle! sides, containing the steam to 





be condensed, or water to be cooled, a laminw of the water in which the 
vessel floats being interposed b the passag this means 
a form of condenser or cvoler is obtained that will 
obstruction to the passage of the steamer through the water. ‘These flat 

placed in laminw, and having the water in which the vessel floats 
them, may be used either as a surface di for densing the 
steam that leaves the cylinder, or as a cooler for cooling the injection water 
on its passage between the air pump and condenser. The Second part of 
the improvement consists in forming a surface condenser or cooler by 
placing on the outside of the submerged surface of the steamer a system of 
tubes with headers, elbows, and return bends, arranged one behind the 
other, so as to cause little obstruction to the passage of the steamer through 
the water, and at the same time to allow sufficient water to tow around 
the tubes to condense the steam or cool the injection water, It is proposed 
to use this system of tubes placed on the submerged surface of a steamer 
either as a surface condenser for condensing the steam that leaves the 
cylinder, or as @ cooler for cooling the injection water on its passage between 
the air pump and condenser. The Third part of the improvement consists 
in placing a guard around the condensers or coolers, so that they may not 
be injured by striking against any object. The guard in which the condenser 
or cooler is enclosed is made as strong or nearly as strong as the sides of the 
steamer to which it is attached, with open spaces for the ingress and egress 
of the water in which the steamer floats to the condenser or cooler, The 
Fourth part of the improvement consists in so arranging a surface condenser 
that condenses the steam of asteamer, ora cooler that cools the injection water, 
that they maybedisconnected from the engineand used forthe purpose vt distil- 
ling fresh water from the sea water, and also that they may be readily cleaned. 
To effect this a cock or valve is placed at the port of entrance of the con- 
denser or cooler, and another cock at the port of exit, and by these two 
cocks all communication with the engine is shut off Between the cock 
closing the port of entrance and the condenser or cooler a pipeis pla ed leading 
to the boiler, and on this pipe is placed a cock for opening or closing the 
communication, Between the cock closing the port of exit and the cooler 
or condenser is a pipe with a cock attached, communicating with the 
atmosphere, so that, when the cocks closing the ports of exit and entrance 
are closed, steam may be led to the condenser or cooler, and, after being 
condensed, drawn off. The condenser or cooler is cleansed by first allowing 
it to fill with condensed water, and then by blowing out this condensed 
water into the atmosphere by the steam leading from the boiler. 


2739. W. Wratuens, Newcastle-wpon-Tyne, “* Surface condensers.” — Dated 
10th October, 1862. 

This invention consists, First, in screwing one or both ends of the condenser 
tubes externally or internally, soas to admit of a screwed nut or cylinder of 
brass or other material to be screwed on or into one or both ends of such 
tubes, india-rubber or other elastic material embracing the tube ends beingin- 
troduced between the tube plate and the said nut, a recess being made in the 
tube plate to receive the same, The object of the Second part of the inven- 
tion is to effect the most advantageous distribution of water through the 
various tubes of surface condensers. The cold water chamber, into which 
the water is forced before going through the condensing tubes, is divided 
into two or more parts by division plates arranged at right angles or nearly 
so to the condensing tubes, These plates can be adjusted so as to increase 
or diminish the volume of water at any part of the condenser by means of 
screw levers or other mechanical appliances from the outside of the said cold 
water chamber where the condenser is in operation. —Not proceeded with, 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

2596. J. J. N. Micas, Chateau de By, Commune de Thomery (Seine et Marne), 

France, “* Railway brake.”— Dated 23rd September, 1362, 

This invention consists in certain new and improved mechanical arrange- 
ments and combinations of parts so disposed and arranged as to be self- 
acting, and to operate on the running wheels of a railway train in such a 
manner as to interpose wedge-shaped pieces of metal between the 
peripheries of the wheels and the surface of the rails on which the said 
wheels run, thus locking the wheels, and causing friction on the rails so 
that the train slides or skids thereon, 

2599. S. H. LAuRENT, Paria, “ Railway brake.”—Dated 23rd September, 1862. 
This invention consists in the use of c:amps which embrace and slide on the 

rails, power being exerted at a given mowent to force them on the rails, and 

thus to oppose such resistance, almost in an instant, that the speed of a 

train is reduced to zero.—Not proceeded with. 

2622, E. G. Muntz, Birmingham, ** Manufacture of axles."—Dated 25th 

September, 1s62. ; 
This invention consists in employing cast and wrought iron or steel in 
bination in the manufacture of axles. The inventor takes for the arm 
or centre of the axle a bar or faggot of wrought iron or steel around which 
he casts iron or stecl ; he thus obtains the form of the axle by casting, 
saving the labour of forging, while the wrought-iron metal in the centre 
affords the requisite tenacity.—Not proceeded with. 
2630, W. M. Cocunane, Kingston-on-Tiaames, * Securing the bolts and nuts 
of railway fish-plates.”—Dated 26th September, 1862. 

According to this invention the inventor retains the screw nuts—and also 
the screw bolts when they are not otherwise held from turning—by employ- 
ing plates of thin metal between the fish-plates and the screw nats and also 
between the fish-plates and the heads of the screw bolts, when the screw 
bolts are not otherwise prevented from turning. These thin plates have 
two holes through them to admit of the two screw bolts near the end of a 
fish-plate passing through them. The thin plate is of sufficient length to 
extend beyond the two screw nuts which fasten one end of a fish-plate to a 
railway bar, so that when the screw nuts have been screwed tightly the 
ends or the angles of the thin plate are turned away from and at right 
angles to the fish-plate, so as to come against one or more sides of each of 
the screw nuts, by which the nuts will be securely held and retained from 
turning after being once well screwed up. In like manner a similar plate 
is placed between the two heads of the two screw bolts which are used to 
fasten one end of a fish-plate to a rail when such screw bolts are not other- 
wise prevented from turning.—Not proceeded with. ; 
2638. R. Gairritus, Mornington-road, Regent's Park, London, “ Construction 

of iron ships.”—Dated 29th September, 1862. i : 

This invention consists in having slips or bars of iron or other suitable 
metal screwed with s¢rews or rivets along the longitudinal joints of iron 
ships, having rabbets or recesseson each edge of them, so that strips of 
wood or other suitable material can be inserted so as to caulk and secure 
the joints, and keep the water from coming in contact with the joints and 
rivets, or passing through the joint in the skin of the ship. When the ship 
is built with one row of plates lapping over the other, or what is generally 
termed “ clinker built,” the strips or bars in that case will only require to 
have the rabbets or recesses on one edge, the recess on the other edge being 
formed by the bars being placed as much over the edge of the 
plate as will be required for the wood or other caulking material 
to be inserted. When the iron ship is to be sheathed with metal sheathing 
the patentee coats over those parts which are to be sheathed with marine 
glue, or other suitable adhesive material that is a non-conductor of 
electricity, and also the metal sheathing, which may be sponged over with 
an ordinary suitable solution such as is used for marine glue ; or the sheets 
of sheathing may be made hot (to make them and the non-conducting 
materials stick together) just before the sheathing is puton ; it (the sheath- 
ing) is then nailed along its edges to the wood or the material that is in the 
rabbets or recesses of the iron strips along the joints of the ship, When the 
iron plates in the skin of the ship are wider than it would be desiravle to 
have the sheathing sheets, he then puts longitudinal strips of iron with a 
recess on each edge of them for inserting the wood in along the middle of 
such plates to secure the sheathing to, When the sheathing is secured to 
the strips of wood that are in the recesses of or formed by the iron strips or 
bars, he then covers the strips or bars with sheathing metal nailed to the 
wood strips along the edges; or the longitudinal strips or bars may be 
covered with a thicker metal than the sheathing, 80 as to clip the edges of 
the sheathing sheets, and secure the wood strips in the recesses of the 
longitudinal bars. The strips of covering metal he proposes to secure to 
the wood strips by metal screws, so that they can be readily removed when 
the sheathing is to be replaced. In such iron ships where it is not neces- 
sary to caulk the joints, as already stated, he puts longitudinal narrow 
cleats of wood at suitable distances, to which he nails the sheathing in a 
similar way to that described when iron strips with wood inserted on 


sideare used, 
2642. J. E. WALKER, King-street, Old Ford-road, London, “ Signalling on 
railways.”"—Dated 2vth September, 1862. 
This invention consists in, or has reference to, signalling from a station 
or other place on the line of railway by sounding a whistle or alarum (ora 
bell) attached to the engine, or other point of the train, if desired, and for 
which the inventor prefers to use the following arrangements :—He places a 
t or standard at the side of the railway, and sufficiently near to the rail 
ior the purpose hereafter mentioned, the said post being provided with a 
movable bar, arm, lever, or prejecting piece attached thereto, to which is 
connected a wire, chain, or cord passing over pulleys, and carried to a 
station or point where a railway attendant can, by actuating the same, 
move the said movable bar, arm, lever, or projecting piece when required 
to signal, and whereby the same may be brought back again against the 
post or standard when the position “‘at rest” is required simply by the 
attendant adopting a reverse movement. The said bar, arm, lever, or pro- 
jecting piece is to be so much elevated above the height of the rail that it 
shall be in a position to lift or act upon a moving bar, arm, lever, catch, or 
jecting piece attached to the front of the engine, or to other point in the 
train of carriages, and by such lifting or acting upon the said bar, arm, 
lever, catch, or projecting piece will thus act upon arrangements consisting 
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of a chain, wire, or cord passing over pulleys and connected at its other end 

to the handle or tap of the steam whistle. Or these arrangements would 

set agoing the alarum or bell and sound the same when connected with 
such arrangements.—Not proceeded with. 

2648. R. A. Brooman, Fleet-street, London, “ Improvements in saddle tree 
and collars."—A communication.—Dated 29th September, 1862. 

This invention consists in making the sides of saddle trees of several 
—_ pieces of wood united together, and with a space between the sides, 
which space is covered with leather, and the whole tree made as hereafter 
described. The two side frames are made of several thin flat pieces of wood 
united in front by a curved piece of like material to fit over the withers of 
the horse, and by a similar piece for the back with the addition of the back 

ummel, The whole of the lower surface of this frame is covered with damp 

eather which is buiged out between the side frames and secured at the edges 
by pins ; a wooden form is temporarily wedged in between the side frames to 
cause the leather while being dried to assume an arched form, When the 
leather is partially dry it is cut and trimmed and sewn to the side frames; 
strips of leather are fitted all along the side frames and tothe pummels, and 
the drying is completed in a stove or otherwise. A metal bow is rivetted 
or screwed to the front of the side frames passing over the arched leather ; 
further back stirrup loops are attached, as also rings or other like additions, 
and the saddle tree is complete. In the construction of collars the inventor 
uses a strong wood mould made in one or two parts, with a metal flange 
secured to it on which leather is laid. The leather is damp and maintained 
to the shape of the mould by cords passing through holes formed in the 
flange. When dry, the mould is removed, aud the rigid form of the leather 
is retained by a metal piece passed round its outer surface, and by a strong 
leather band round its inner surface, and the flange is consolidated by cords 
assing through holes in the metal piece, as well as round the leather band. 
e curvature of the leather is maintained by a piece of wood fitting under 
the cheeks. Thick padding is placed at top inside the collar which is stopped 
with straw, hair, or other material ; outside the cheeks and below the cheeks 
there isa packing of felt, hair, caoutchouc, or other material, the whole 
being covered with leather. 

2652. E. J. M. Le Breton, Meuilly-sur-Seine, near Paris, “ Propeller for 
boats and ships.” —Dated 30th September, 1362. 

This propeller may be worked by manual labour, steam engine, or other 
power, and may be fitted to any part of a boat or ship and two propellers 
are fitted at the stern to push and the other at the bow to pull may be 
advantageously worked together. The propeller itself consists of two flaps 
hinged to an upright in such manner as to expand and expose the whole 
surtace of the flaps when being driven in one direction, and to collapse and 
alford little resistance on being drawn or driven in the reverse direction. 
The upright to which the flaps are hinged is connected to rails protruded 
horizontally from the boat or ship, on which it is free to travel to and fro. 
The upright is prolonged upwards for the reception of a shaft to which to- 
and-fro motions are communicated by hand, steam engine, or other power. 
The upright is capable of oscillation tor the purpose of causing the propeller 
to steer as well as propel.—Not proceeded with. 

2657. P. G. V. Byt, Upper Hyde Park Gardens, London, “ A power con- 
server brake Jor utilising the power expended in stopping or retarding 
machinery, locomotive or other engines, and vehicles of any description 
when in motion.”—A communicatwn.—Dated lst October, 1562. 

This invention consists in constructing apparatus for stopping or retarding 
machinery, locomotive and other engines, carriages, trucks, vans, and 
vehicles of any description used on rai:ways or on common roads in such a 
manner that the power which is expended by such stopping or retarding is 
accumulated or stored ap by the apparatus and given out again by the sume 
when it is required tostart the machines, engines, or vehicles again, so as to 
assist them in their motion. The arrangement of apparatus for carrying 
out the principle of this invention admits of various modifications to suit 
the particular machines, eng nes, or vehicles to which it is applied. 

2662, W. H. Wann, New York, and Packington-street, London, “ Night, day, 
and fog signals.” —Dated 2nd October, 1e62, 

This invention cannot be described without reference to the drawings. 
2666. J. H. Jounxson, Lincoln's inn slelds, London, “ Permanent way of rail- 

ways."—A communication.—Lated 2nd October, 1862. 

This invention rejates to an improved form of railway chair and construc- 
tion of joint for the rail ends, and consists in casting the upright jawof the 
chair which is on the inside of the rail separate and distinct from the plinth 
of the chair, and of a wedge form, ‘The outer jaw is cast on the plinth in 
the usual manner, and the upper part of the plinth on the inside of the rail 
is made with @ raised tablet which acts as a butt to the wedge jaw which is 
inserted between it and the rail, thereby firmly holding the rail in its posi- 
tion. This wedge jaw is locked by a screw boit passing through it and the 
plinth, and screwing with one oblong wrought iron nut inserted in the 
underside of the plinth. When stone block sleepers are used, the chair 

linth at that part upon which the rail rests is made to receive a cushion of 
ead or other suitable material, thus preventing immediate contact between 
the rail and the upper part of the chair plinth. ‘This lead or other cushion 
is retained in its place by the movable jaw of the chair; the chair itself is 
secured to the stone block by the screw bolts passing up through the stone 
and the plinth of the chair, anda nut screwed on above.—Not proceeded with. 

2683. J. E. Bitturs, Cardiff, ‘Fixed points for railways.”"—Dated 4th 
October, 18v2. - oone ee 

This invention consists in dispensing with the movable tongues and 
switches, and substituting in “aos thereof fixed points so arranged that 
— always keep the carriages, engine, or otherwise within a proper 

rack, 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c, 

2632. J. Crosny, Audenshaw, near Manchester, “ Carding engines.”~Dated 
27th September, 1862. 

This invention consists in an improved arrrangement for removing the 
impurities from the fibrous materials during the process of cardiag. Under 
each working roller the inventor places a sheet of metal, or other suitable 
material, in such manner that it receives and conveys the impurities which 
are thrown off to the floor or other desired place or receptacle.—Not pro- 
ceeded with. 

2636. H. Baum, Blberfield, Prussia, “‘ Manufacture of moreens and such like 
Sabrics.”"—Dated 29th September, 1802. 

The object of these improvements is economy of manufacture by the in- 
troduction of jute yarn therein as a substitute for worsted yarn for the weft 
in the manufacture of such fabrics. —Not proceeded with. 

2637. J. Brown, Middleton, Lancashire, ** Carding engines.”"—Dated 20th 
Sep’ember, 1862. 

This invention relates to that portion of the carding engine known as the 
doffer, a principsl feature therein being the ready adjustwent of the dotting 
comb or knife. The improvement consists in the novel me ‘hod of imparting 
an adjustable rocking motion to the shaft to which the dofling comb is 
secured, which is effected as follows :—A slotted tail piece or quadrant is 
keyed upon the rocking shaft, and is connected by means of a connecting 
rod with an eccentric or crank driven by band and pulley, or other means, 
the connection with the slotted quadrant being effected by screw and nut, 
rack and pinion or other equivalent means, by which the position of the 
connecting rod may be adjusted in the slot of the tail piece or quadrant, so 
as to lengthen or shorten the curvilinear motiou or course thus given to 
the doffer as required. 

2650. W. Cannick and W. Carrick, jun., Curlisle, “ Felting apparatus.” 
Dated 29th September, 1802. 

This invention relates to a peculiar construction and arrangement of 
apparatus for planking felt hats and other goods, and consists ir the use of 
a vessel with curved ends for containing the hats or other goods in process 
of felting, which vessel is fitted with one or more movable or vi rating 
pressers, suspended from a single point above, so as to cause them to 
describe an are of a circle ; or they may each be suspended from two points 
of oscillation, as may be found most expedient in practice for giving a 
pressure and causing a continual revolving motion of the goods under treat- 
ment. ‘The stroke or the size of the pressers may be varied either by 
adjusting the length of thecrankswhich impart the vibratory motion thereto, 
or movable pieces may be added to the faces of the pressers themselves, so 
that the pressure is aiways regulated to the bulk of the goods. 

2651. R. Hoviw, Newchurch, Lancaster, “‘ Apparatus for printing surfaces of 
woollen, mohair, cotton, &c."— Dated 30th September, 1862. 

This invention cannot be described without reference to the drawings. 

2660. E. Lorn, Rawtenstall, Lancaster, “ Power looms for weaving.”-~-Dated 
Ist October, 182. 

This invention cannot be described without reference to the drawings. 
2665, E, Suckow and E. Hanen, Mavchester, ** Machinery for preparing, 
spinning, and doubling fibrous materials.”— Dated 2nd Octorer, 1862. 

This invention relates to mechanism for twisting a sliver or thread, and 
at the same time winding it upon a bobbin, and it consists in a combination 
and arrangement of mechanism by which the bobbin is simultaneously 
rotated upon its own axis, so as to wind and distribute the thread upon it, 
and revolved in a plane passing through its axis to put the twist in the 
sliver or thiead.— Not proceeded with, 

2680. A. Barcuay, Kilmarnock, Avr, N.B, “ Printing textile materials and 
Sabrics.”"—Dated 4th October, 1862. 

This invention comprises improvements more particularly designed for 
printing yarns or warps to be afterwards woven into piece gouds, but also in 
part applicable for printing woven fabrics. In one moditication of machinery 
or apparatus for carrying the invention into practical effect, the yarn or 
warps having been tirst beamed or wound in a regular way upon one or 
more beams or rollers, and such beam or beams having been placed in 
supports provided for them in the machine, are drawn thence and made to 





ae round more or less of the circumference of what may be termed the 
mpression cylinder. In passing round such impression cylinder the warps 
receive the desired impression from one or more printing rollers, in one or 
more colours, the impressions being, by preference, produced by relief 
surfaces, and the printing rollers being disposed with their colour supply- 
ing details ing to an, itable arrang t such as is at present in 
use for printing woven fabrics, The printing roller may be supplied with 
colour either by a sieve or small endless blanket passed round two rollers, 
the lower one dipping down into the colour trough ; or it may be supplied 
by means of a series of twoor more elastic surface rollers, the lowest 
revolving in the colour trough, and imparting its colour to the next in 
contact with it, and this one again either to a third, or directly to the print- 
ing roller. There is interposed between the warps and the surface of the 
impression cylinder an endless blanket of glazed or varnished cloth to 
form a suitable back surface behind the warps, and which receives the 
portions of colour which pass through or between the warps. This endless 
cloth or blanket is of sufficient length to be passed over guide rollers to a 
little distance from the impression cylinder, and it is made to pass through 
washing apperatus, which may consist of a trough of water with frictional 
appliances contrived to act on the cloth or blanket. From the washing 
apparatus the cloth or blanket passes between squeezing rollers to remove 
the moisture, and, if necessary, in contact with a rubbing surface when it 
is rendered it to re-enter upon the impression drum without any possibility 
of spoiling the warps with which it comes in contact. The printed warps 
are made to leave the impression cylinder by preference in a horizontal 
direction, and are immediately subjected to the drying action of heat, 
btained, for ple, from a series of gas jets, from hot air currents, or 
from superheated steam, either free or confined, and it is by preference 
arranged that they do not come in contact with any guide or other 
roller or surface until they have crossed the drying space. The warps may 
then be wound upon a beam or roller ready for the loom ; or their subse- 

quent t t may lifed in various ways. 
2681. W. E. Genae, Wellington-street, Strand, London, ** Means or appara- 
tus by the use of which cocoons may be spun.”—A communication.—Dated 

4th October, 1862. 

This invention cannot be described without reference to the drawings. 

2691. W. Taytor and 8S. Buckuey, Oldham, ‘‘ Machinery for preparing 
cotton, d:e."—Duted 4th Octobu, 1862. 

This invention is applicable, First, to openers, blowers, and other 
machines of the like nature, in which drums or beaters are employed to act 
upon the fibrous materials. In forthing the invention the patentees make 
use of a hollow drum or cylinder, provided with s.ots for toothed or plain 
blades of steel or other meta! to enter between. These blades are attached 
to bosses loose on a shaft, which shaft is eccentric to and connected with 
the hollow drain or cylinder, so that, when rotary motion is communicated 
to the shaft, the drum revolves also, and the blades are caused to project 
bey: nd and enter within the slots. By this arrangement the fibres pre- 
sented by feeding rollers or otherwise to the drums are acted upon by the 
toothed or other blades, and effectually opened and cleaned. Secondly,a 
similar arrangement of parts is also applicable to carding engines for 
stripping the ficece of fibres from the surface of the doffer, Thirdly, in 
order to keep the apparatus clean, they apply a rotary clearer or an endless 
band to the surface, The clearer is applicable to other apparatus for 
stripping the doffer, 











Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, §e. 
2686. F. WaTKINS, Smethwick, Stafford, ** Apparatus for milking cows.”— 
Dated 4th October, 1862. 

For the purposes of this invention four elastic flexible teat cups, made of 
vuleanised india-rubber, are used to receive the four teats of a cow. The 
lower ends of these teat cups are fixed to a hollow ring or vessel. In the 
centre of this hollow ring or vessel a chamber is formed, over which a 
flexible dished diaphragm is fixed, the centre part of which is arranged to 
be moved up and down by a lever Landle, the end of which is attached to a 
disc or plate fixed in the centre of the flexible diaphragm. At the bottom 
of the hoilow ring or vessel is a valve which opens outwards, and below this 
valve is a spout into which the milk is received as it descends from the 
hollow chamber or ring to which the flexible elastic teat cups are attached. 
The hollow ring or vessel and apparatus is supported on a suitable stand, so 
as readily to admit of the teat cups being Cong into position under a 
cow to receive the four teats. When the flexible diaphragm is moved in 
one direction, the pressure of air within the hollow ring or chamber is 
reduced, and the milk is thus caused to flow from all the teats; when the 
flexible diaphragm is moved in the opposite direction, the milk received 
into the hollow vessel is forced out therefrom throngh the valve, the milk 
ceasing to flow from the teats during the time that milk is flowing from the 
hollow vessel. The movement of the flexible diaphragm again in the direc- 
tion first mentioned will again reduce the pressure of air in the hollow 
vessel, when the milk will again flow into the hollow vessel, and so on, the 
milk — flowing from thé teats and then from the outlet spout of 
the ves,cl. 


2699. T. Branns, Stowe, Buckingham, *‘ Machinery for cultivating land.”—~ 
Dated 6th October, 1862. 

This invention consists in combining with a rigid running frame two 
rising and falling end frames carrying ploughs, grubbers, and cultivators, 
by which the several operations of ploughing, grubbing, and cultivating 
may be separately performed. The combined machine consists of a skeleton 
framework of iron mounted on four wheels ; these wheels are made to lock 
like the fore wheels of a wagon, At each end of this running main frame, 
upon a rising and falling bar hinged upon a shifting centre at one end, and 
adjustable at the other end by @ vertical screw, the pldugh, grubber, or 
cultivator beams, as the case may be, are hung; these latter frames are 
suspended from the main frame, and are made to rise and fall as required ; 
when at work, one set isin the ground, and the other lifted by tne sus- 
pension chain or rope either by levers or wheel and pinion. The man in 
eharge of the machine has aseat at each end of these rising and falling 
frames, and having made the wheels at one end of the main frame rigid, 
he guides or steers the whole by moving the fore or loose wheels at the 
other end by the levers or wheel and pinion hereinafter described, and on 
arriving at the headland he dismounts, raises the implements in work out 
of the ground, and lowers the other set into work. ‘the hind part of the 
fran.e now becomes the fore part, and the hind wheels being made rigid 
and the fore ones released, the implement is propelled in the opposite 
direction. The attendant takes his seat at the end of the frame just 
lowered, from whence he steers the machine as before explained. When it 
becomes recessary to change the operation, the ploughs are detached, and 
grubbers or cultivators take their place, the rising and fai\ing frames being 
so formed as to carry the implements required; and when a large breadth 
of land is intended to be cultivated, a larger set or number of cultivators 
(which are fixed by an independent frame) can be used, taking a width of 
6ft. or 3ft., or more or less, as the case requires. The Second part of the 
invention consists in im} ts in the hani for impelling the 
combined machinery above described. 
OL. A. V. Newton, Chincery-lane, Landon, “ Apparatus for drying grain.” 

—A communication. —Dated 6th October, 1862. 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the final specification having been petitioned 
for. 





9 
= 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 

2696. S. HoLttann, Oldbury, ** Manufacture of bricks, drain, sanitary, and 
other pipes, tiles, quarries, &c.”—Dated 6th October, 1862. 

This invention consists, essentially, in forcing the column of clay or other 
plastic substance through dies for the manufacture of bricks, pipes, tiles, 
and other articles of like manufacture, by hydraulic pressure, as hereinafter 
described. Machinery constructed according to this invention is especially 
suited to be worked by manual power, but can also be worked by steam or 
other power. ‘The patentee describes his invention as arranged for the 
manufacture of pipes. He supports upon the frame of the machine a cylin- 
der situated vertically. The cylinder is open at its botiom, and in the said 
cylinder a ram works, to the bottom of which ram the forcing piston which 
forces the clay from the clay chamber to the dies is connected. The 
chamber containing the clay, and the dies through which the clay is to be 
forced, is situated beneath the cylinder, and ina line with the forcing piston 
connected with the hydraulic ram. On the top of the cylinder is a stuffing 
box, through which tne trunk piston of the ram works. The said ram con- 
sists of a dise of metal, to the top of which a cupped washer is affixed, to 
make it work water-tight in the cylinder. To the top of the said dise the 
before-mentioned trunk piston of the ram is bolted. A cistern or reservoir 
containing water is placed at the side of the framing supporting the ma- 
chinery, from which cistern a pipe passes, and opens into the top of the 
cylinder. The lower end of this pipe is connected with a series of forcing 
pumps situated in the said cistern or reservoir, the said forcing pamps being 
worked by a crauked shaft. ‘The cranked shaft can either be worked by 
hand or by steam or other power. By working the said forcing pumps, 
water is forced into the cylinder and made to act upon the ram, and cause 
the said ram to descend in the cylinder. The forcing piston connected with 
the ram is thereby made to enter the clay chamber underneath it, and force 
clay therein through the dies at the bottom of the said chamber. A pipe opens 
into the cylinder near its bottom, and when the ram has descended past the 
said pipe, by admitting air into the cylinder, the water in the cylinder 
escapes down the pipe to the cistern or reservoir. The ram can be then 
raised in the cylinder and forced down in the manner already described. 
The piston which acts upon the column of clay when forced down is raised 





in the following manner :- One side of the rod which connects the forcing 
piston to the ram has a rack attached thereto, with which rack a pinion on 
a horizontal shaft engages. On the end of this horizontal shaft a toothed 
wheel is situated, which gears with a pinion on the end of the cranked 
shaft, which pinion is loose on the said shaft, and is put in motion by a 
sliding clutch. By working the said cranked shaft when the clutch is 
thrown into gear, the said rack is made to ascend, and by the action of the 
rack the hydraulic ram is brought to the top of the cylinder. He prefers 
to make the chamber containing the clay and dies work on a tramway. 
When the clay has been forced from one chamber it is removed by the said 
tramway and a full one put in its place. 

2738. D. 8S. SUTHERLAND, Crosby-square, London, ‘* Beams, girders, bridges, 

and viaducts.”"— Dated 10th October, 1862. 

The object of this invention is the construction of a beam, girder, bridge, 
or viaduct that shall be self. ined, while retaining the distinctive 
fi of a suspension bridge, that is to say, the power exerted by means 
of the anchorage or otherwise in the maintenance of a suspension bridge 
is — and diverted by the patentee in another form and direction, viz., 
within the structure itself. He effects this by means of a combination of 
compression or straining beams, and of suspension bars or tension rods, the 
arrangement of which may be briefly described as follows :—There may be 
two or more main beams, girders, or suspension trusses tied together, and 
kept apart by cross beams which divide the structure in its length intoa 
certain even or uneven number of bays or panels. The ends of these cross 
beams are round pivs. Between and butting against these pins are the 
horizontal compression or straining beams, and working on and aboat the 
same pins as a centre are the lesser or vertical compression or straining 
beams. The ends of these vertical straining beams are in elevation double- 
headed, i.e., on each side of the centre line of the piece is a round hole for 
the reception of a pin, or they may be in line exactly in the vertical axis of 
the beam. Thus there are two pins in each end of each vertical straining 
beam. These pins secure a double and parallel line of suspension bars or 
tension rods which unite the opposite ends of thestraining beamsdiagonally 
throughout the construction. From the action of the mathematical figures 
involved in this double-headed arrangement of the verticai straining beams, 
and of the double parallel tension rods, one set become main and the other 
counter suspension bars. The vertical straining beams working on the 
cross beams which rest on the abutments may in view of the transverse 
strain upon them be reduced in length or i lin di ion, but where 
more than]one span of like opening is needed the system may be con- 
tinuous over the pier or picrs. The vertical straining beams may or may 
not be double-headed in cross section. The horizontal compression beams 
may be single, in pairs (for each main truss), or of greater number. Each 
suspension and counter suspension bar may be of a single piece, or it may 
be subdivided in length and section ; also the adjustments of their lengths 
may be made by means of right and left-handed screws, wedges, keys, or 
other known methods. The superstructure may either rest upon or be 
fastened between the cross beams, and a connection may or may not be 
made with the horizontal compression beans, or it may have no connection 
with the cross beams, and 1:est solely upon the horizontal compression 
beams, 

2746. J. Durant, Stangate-street, Westminster, *‘ Chimney tops.” — Datel 
11th October, 1862. 

This invention consists in forming the chimney can so that its base may 
be either circular, square, or polygonal, the stalk or portion above the 
base is preferably cylindrical in these parts. The patentee does not claim 
anything new in form or construction. The upper portion of the stalk is 
encircled by a corrugated conical cap, the lower end of which, with the 
corrugations, cover, project over, and encircle the upper portion of the stalk, 
the upper part of the conical cap being of nearly the same diameter as thestalk, 
which it also encircles and rises above. On the outside of the upper portion 
of the conical cap is fixed another corrugated cap of rather smaller dimensions 
than thelast mentioned. The effect of the corrugations of these capsis toform 
channels on the outside, which causes the exterior atmosphere to rush 
through the different channels upwards, and in like manuer the air instead 
of passing downwards is carried off by the same chamber. Within a small 
rib or bar over the top of the can is suspended a double conical valve or 
float ; the spindle of the valve passes through an eye or slip in the rib, and 
allows the valve to rise or fall. When, acted upon the diameter of the 
valve being less than the top of the can, the smoke reflected from its conica 
surface passes easily off, and similarly the down draught is carried through 
the corrugated channels of the comb ; the brush in the cleaning of the 
chimney can also pass fairly out at the top, the valve being raised up by it 
above the level of the mouth, 
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Crass 6.—FIRE-ARMS, 


Including Guns, Swords,.Cannons, Shots, Shells, Gunpowder, Imple-, 
ments of War or Defence, for Gun Carriages, §c. 
2679. W. H. Muntz, Millbrook, Hants. ‘* Armour for the protection of ships: 
of war, &c.”—Dated 4th October, 1862. 

This invention consists in protecting such vessels or fortifications by 
means of armour composed of elastic material which absorbs, instead of 
resisting, the force of the projectile, and stops it gradually instead of 
suddenly. This elastic armour may be made either of a solid elastic sub- 
stance, such as vulcanised india-rubber, or of hollow cases or mattresses of 
vulcanised india-rubber, or other similar material, stuffed or filled with 
cotton or other elastic or pressibl b , which may be rendered 
i bustible by chemical means ; or the cases or mattresses may be filled 
with atmospheric air either compressed or otherwise. The edges of the 
mattresses or cases should be made iu the form of a scarf joint so that 
they overlap each other aud still preserve an even surface on the exterior.— 
Not proceeded with. 

2693. T. Keecn, New York, “ Floating batteries."—A comnunication.—Dated 
6th October, 1862. 

This invention consists in the employment in combination with any kind 
of ship's hull or body of a floating turret so arranged as to float in water, 
or any other suitable fluid contained within the ship’s hull, or in a com- 
partment formed therein, and be readily rotated by machinery in the 
turret. ‘Ihe insertion alsoconsists in forming a communication between the 
inside of the ship and the inside of the turret, by a suitable passage way 
through hollow frames which sustain the central shatt, and through the 
said shaft as described. And the invention further consists m a novel 
arrangement of the gunson curved railways. 


2723. W. Busu, Vower-hill, London, ‘‘ Cannon and small arms.”—Dated 9th 
October, 1862. 

This invention is designed chiefly for guns for ships and batteries, but it 
applies to all other guns, large and small. It consists in forming the gun 
in two parts, one the barrel for containing the projectile, the other the 
breech and ch ining the powder; in uniting the two parts by 
means of a screw of screws, as hereafter explained, and in connecting the 
breech and chamber to a slide, in such manner that when the breech is 
disengaged from the barrel, it car be turned down as upon a hinge, for the 
purpose of charging the barrel and chamber. The inventor forms, say, the 
mule screw on the rear of the barrel, and the female screw on the inner and 
fore end of the breech chamber; he cuts away or forms channels in both 
male and female screws, io allow of the chamber being slidden along the 
rear end of the barrel, when, by a partial turn of the chamber, the two parts 
become locked by the engayement of the screws. He grinds the rear end of 
the barrel and the seat for it in the chamber, and, if necessary, uses a washer 
to keep the parts gas tight. In some cases he screws a stec! tube into the 
rear of the barrel.—Not proceeded with. 

2727. R. HamMonn, T'rafalgar-square, London, “ Armour for ships of war.” 
—Dated 9th October, 1862. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2744. R. A. BRrooMan, Fleet-street, London, “ Breech-loading flre-arms.”— 
A communication.—Dated Lith October, 1862. 

This invention relates to those breech-loading fire-arms in which the 
Lefaucheux cartridge is used with detonating powder for ensuring central 
fire, and consists, First, in arrangements of piston and hammer for 
exploding the cartridge, and for withdrawing the piston ; Secondly, in an 
improved means of forcing the cartridge extractor to protrude beyond the 
rear of the barrels upon the same being tilted ; and, Thirdly, in an arrange- 
ment for extracting the cartridge in single barrel guns and pistols, The 
exploding piston is hinged or attached by a pin on a horizontal plate or it 
is formed in a piece with the plate, which carries on the outer side a pro- 
jection, against which the face of the hammer strikes to drive forward the 
piston and explode the charge. The ‘plate also carries a stud or projection 
farther back than that first mentioned, which lies in a curved slot formed 
in the side of the hammer. On raising the hammer after firing the gun, 
the stud and consequently the piston are withdrawn. For forcing the 
cartridge extractor to protrude, the inventor tits on the bolt, on which the 
barrel and fore part of the stock are free to tilt, an upright plate formed 
with a notch on the under part. On the barrels being tilted, the fore end 
of the back part of the stock coming again-t the notch on the plate, forces 
the upper part of the plate forward, which, coming in contact with the fore 
end of the extractor, causes the rear end thereof to be protruded. For sing!+ 
barrel guns and pistols he makes the barrel to turn upon a pin passed 
through an aperture in a lump formed in a piece with the rear end of the 
barrel, and pushes back a hooked rod engaged under the flange on the 
cartridge ; on withdrawing pressure from the rod a coiled spring returns it 
to its original position. 


Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
Neate, Lamps, uae eanoa Dress, Gc. 
2684. J. M. Casirou, Paris, “ Submarine lamp.”—Dated 4th October, 1802. 
The main features of this invention consist in condensing or taking up 
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the heat of the current of smoke and air issuing from the lamp, thus cool- 
ing it to such a degree that it cannot burn or injure the flexible tubing 
which is employed in this lamp. The patentee attains this object by causing 
the said current to pass down outside of the lamp into a coil where it is 
cooled by contact. Another feature consists in drawing off the said current 
through a pipe, peneenenige F the said coil by means of an air pump, thus 
ing a ii , which causes the external air to rush in through 
another pipe into a distributing passage provided for that purpose near the 
bottom of the lamp. This submarine lamp is made up, besides the piping 
mentioned, of two hollow spheres of crystal, the lower and larger one con- 
taining a Carcel moderator or other lamp, and the upper one, which com- 
municates by the lamp funnel only with the lower sphere, receiving the 
roducts of combustion, which are drawn off into the refrigerating coil, as 
fore described. 
2685. F. Parkixson, Wood-street. Cheapside, London, ‘‘ Ladies’ shawls and 
cloaks.” — Dated 4th October, 1862. 

This invention consists in forming or producing ladies’ shawls.and cloaks 
of separate materials arranged aud secur with their inner surfaces 
together, admitting of the reverse sides being folded over or outwards, as 
required, the ends being left unsecured for that purpose, and edgings or 
trimming ding to the same employed in Ike manner.—WNot pro- 
ceeded with, 


2716. W. C. BurpEN, Leicester, “‘ Mechanism for giving the pitch or ton 
required in tuning musical instruments.”—Dated 8th October, 1862. 

This mechanism is designed for the purpose of enabling any person to 
tune musical instruments without the necessity of laying what are termed 
the bearings, thereby simplifying the operation, and lessening the time 
necessary for performing it. By this invention also the key note of any 
vocal music can be obtained. The inventor constructs a framework or box 
of suitable size and dimensions, of wood or other material, in which he 

laces an opening in any suitable place or position, over which he stretches 
eather or other flexible materiai, so as entirely to close the said opening. 
In the interior of this framework or box he fixes vibrators, and on the 
exterior, and immediately over these vibrators, are valves or keys sliding 
in grooves for the purpose of producing the tones and half tones of the 
chromatic scale. A small aperture is made in the framework or box, in 
which is inserted a mouth-piece or tube made of fiexible or other material. 
When wind is forced into the interior of the framework or box through the 
mouth-piece or tube, and the valve or key of the tone or note required to 
be produced having previously been opened, the vibrators will produce the 
tone or note desired.—Not proceeded with. 
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Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2669. J. Harrop, Manchester, and J. Wavswortn, Salford, ** Improvements 
in deodorising refuse, organic, fecal, and urinous matters, and in a 
method of utilising coal and other ashes, and in muchine y or apparatus 
connected therewith, for producing a portable manure therefroin.”—Dated 
3rd October, 1862. 

This invention consists, First, in the use and application of chloride of 
sodium (muriate of soda or common salt), either dry, crystallised, or in a 
solution, as a disinfectant or deodoriser ; also in the admixture with chloride 
of sodium (muriate of soda or common salt), either dry, crystallised, or in 
a solution, of any resinous, sooty, earthy, vegetable, metallic, or 
alkaline matters (except oleagi t as a disinf it or deodoriser, 
for the purpose of deodorising and preventing the generation and escape 
of noxious effluvia in refuse organic, fecal, and urinous matters, and by 
so doing to remove or prevent the exhalation of the noxious effluvia, 
Secondiy, the invention consists in converting such refuse organic, 
fecal, and urinous matters into a concentrated portable manure, as 
follows: — In order to prevent the escape of the free ammonia 
from the excremental fecal, and urinous matters in the process of manufac- 
ture, the inventors neutralise or combine the said free ammonia with the 
hydrochloric acid (muriate acid or spirit of salt) of commerce, and further 
by the process of evaporation in stills, pans, or boilers by the aid of steam 
and hot and cold currents of air, and the application of a steam pump for 
the purpose of exhausting rapidly the generated steam or vapour produced 
ty evaporation of the fecal urinous matters in the stills, pans, or boilers. 
They also compound or mix with such produce the common ashes and 
cinders of coal, wood, peat, or other fael collected from dwellinghouses, 
warehouses, offices, works.— Not proceeded with. 

2718. P. CLaveL, Paris, “ Treatment of violet colours derived from coal tar 
oils.” —Dated 8th October, 1862. . 

This invention consists in an improved mode of treating the violet colours 
derived from coal tar oils with a view to render them soluble in water. 
Over the violet matter to be treated, placed in a suitable vessel, is poured, in 
small quantities at a time, a sufficiency of cold fuming sulphuric acid of 
Nordhausen to effect the solution, the mass being constantly stirred. After 
being left to repose for about half an hour to complete the saturation, the 
solution thus formed is poured carefully into a vessel of enamelled iron, or 
other like suitable resisting material, previously charged with water, heated 
to from 160 deg. to 212 deg. Fah. whole is then exposed for a few 
minutes to the action of a current of steam, after which it is left to cool. 
The precipitation of the violet colour is then effected by the addition of 
chloride of sodium or an earthy alkali, after which the mass is again heated 
by a current of steam, and maintained in ebullition for about half an hour. 
During this process the whole of the colouring matter is thrown down, and 
being collected on a filter is washed with cold water until all traces of acid 
or alkali have disappeared. The product thus obtained is thoroughly 
soluble in hot water and may be employed in the ordinary way for dyeing or 
printing purposes.—Not proceeded with. 

2726. J. H. Jounson, Lincoln’s-inn-fields, London, “ Manufacture of paints or 
pigments.” —A communication.—Dated 9th October, 1262. 





The patentee claims, First, the facture of paint ig ts havinga 
base of powdered galvanic copper or of powdered copper which has been in a 
state of fusion. Secondly, the manufacture of paints or pigments havinga base 
of benzole mixed with resinous, gummy, asphaltic, or bituminous matters, 
before being incorporated with the oils and metallic oxides, carbonates, or 
sulphides, such paint possessing all the varieties of tone and colour before 
its admixture with the before-mentioned metallic oxides, carbonates, or 
sulphides. Thirdly, the application of these paints or pigments to all 
surfaces heretofore covered or coated with paint. 

2729. J. B. PALsER, Crown Hotel, Holborn, London, “ Apparatus for manu- 
Jacturing paper pulp and recovering the alkali used in such manufac- 





ture.” — Dated 9th October, 1862. 
The object of this invention is to reduce straw and other fibrous materials 
to pulp in an ical and liti manner. The process may be 





simply described as the subjecting of straw and other fibrous materials to 

the action of an alkiline solution in rotating boilers under a pressure of 

from 110 Ib, to 130 Ib, to the inch or thereabouts. ‘Ihe invention caunot 
described without reference to the drawings. 


_ Crass 9,—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ec. 
2574, J. Imray, Bridge-road, Lambcth, ** Apparatus for telegraphina and 


signalling by means of electricity."—A communication.—Dated 19th Sep- 
tember, 1862. 


These improvements apply in the first place to apparatus for actuati 


THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Furtuer Locat Success or THB Bessemer Process: The Strength 
of the Metal: A Local Rival and his Success (?)—Tur Trane 1N 
Finisnep Iron: Increased Dul!ness--Pia Inox: Drooping Prices 
—Tue Puppiers’ Strike: Meetings of Masters: The Movement 
Resisted—Coau anv Stone Traves: Tolerable Activity: Prices— 
PropasLe Furvre Discovertes oF Minerats IN THIS Districr— 
Discovery or two Foss, ‘Trees NeaR Wepnessuny—F atau 
Pir ExpLosion—Harpware Traves: Tolerable Activity—Lanour 
Market: Good Demand—Boarv or Trape Returns ror Marcu: 
Metals aud Hardwares Specified—Bangegurtcoy or Mr. Josnva 
Horton—Prosaste Future Discovertes or Watt's Genius: A 
Suggestion—Tue Patest Law AND THE Frenca LeGIsLaturs. 


Tue conviction is gaining ground that, in two or three years, the 
leading ironmaking firms of this district will have adopted the Bes- 
semer principle for the manufacture of the best qualities of iron and 
steel. We knowof one firm whohave recently used up between 150and 
200 tons of the Bessemer ingots, which they receive hammered partly 
into a shape suitable for the purposes to which it is designed that 
the metal, when rolled, shali be applied; and it is the testimony of 
the firm in question that the ingots have “never failed,” that is, 
that the articles which have been rolled from them have been inva- 
riably found to answer the purpose designed, and to excel those made 
from puddled iron. The tensile strength of the metal produced from 
these ingots is somewhat surprising to some members of the trade 
here. For instance, a piece, size one square inch, was picked up 
from a heap, and subjected to a test by hydraulic machinery, when 
it was found to bear a strain of 45 tons. It is reasonably argued 
that plates of this metal must become of great demand for boilers of 
a first-class description, and, indeed, for boilers of every description 
in cases where poverty or recklessness dg not occasion the use of 
those of a quality that should never be allowed to be put up. 
Adverting to the remarks which we. haye had occasion to make in 
the leading daily paper of this district upon the introduction into 
South Staffordshire of the Bessemer principle, a correspondent, 
who styles himself “ South Staffordshire,” writes as follows :— 
“JT take this opportunity of soliciting those who may be iuterested 
in the matter of highly-polished steel-faced iron to call at Prince's 
End Old Church Works, Tipton, South Staffordshire, to inspect a 
wrought-iron cylinder, with a very highly-polished steel face 
inside, which has been at work for some years; and also to make 
inquiry at Gospel Ouk if there is not a small lump or a bar or two 
to be found made from pig iron, without puddling, scmething like 
twenty-six years ago. There are also some top checks in some 
mills to be found in the neighbourhood similarly made, which have 
been at work for many years, and are now at work. Mr. Bessemer 
is a little in error when he represents hisiron as the only iron that can 
be made with a steel face on the one side and possessing pliancy onthe 
other, without welding, because the outside of the steam cylinder re- 
ferred to isa beautiful, tough, and really wrought iron, and not malle- 
able cast iron, and the inside is hard, and as highly polished as steel ” 
Weare not ignorant of what was done by Messrs. Walker (for that is 
the firm, we presume, who are referred to at Gospel Oak) “ something 
like 26 years ago ;” and we know that after a few preliminary expe- 
riments to test an idea relating to the extended application of the 
refining principle, the “idea” was declared impracticable. Then 
with regard to the .eyJinder referred to, the facts are that it was cast 
of malleable iron some seven or eight years ago; but it did not wear 
well, and it has not a polished steel face. 

ge re, in rare cases houses are very short of orders, aud in 
some of the best cases it is not unusual to find two mills standing 
for want of specifications. In consequenee of the puddlers’ strike 
the short supply of orders is not so much felt as it would be if the 
men were at work. Competition being, therefore, reduced, prices 
keep up tolerably well for finished iron of good quality. The 
foreign trade is dull in almost every branch, but the home demand 
keeps up. Pigs are still almost unsaleable, with a continued tendency 
towards ease in price. For cash second-class makes of this dis- 
trict may be had at 3s. 9d. and 5s. below the quotations of this time 
last quarter, 

The present unreasonable demands of the puddlers incertain parts 
of the South Staffordshire and East Worcestershire district for an 
advance upon the present rate of wages to the extent of 1s. per ton, 
continues to meet with the most strenuous and determined oppo- 
sition on the _ not only of those ironmasters immediately in- 
terested, but also on the part of the general body. At a age 
meeting of the iron trade, at which about fifty of the leading district 
firms were represented, held at Dudley on Saturday last, in conse- 
quence of the obstinacy yet apparent on the part of the operatives at 
a few of the works in that portion of the district, it was unanimously 
resolved that “the attempt is of a most unjustifiable character, and 
will be most strenuously resisted by the trade, and that puddled 
iron be supplied, if necessary, to those houses whose works are 
standing.” Arrangements were made for a subsequent meeting in 
the event of the continued refusal of the men tv return to their 
employment. ‘The men at the Eagle Works resumed on Tuesday, 
but the rest remain “ out.” 

Operations at the various coal pits of the district have not recently 
very sensibly diminished, and are at present characterised by con- 
siderable briskness at those collieries conyeniently situated for the 
transit of the mineral. The prices are as follow :—Best thick coal, 
1ls. ; common, 8s.; lumps, 7s.; and fine slack, 2s. 6d. per ton. On 
the west side of Dudley the rates obtained are :—Heathor coal, 10s. ; 
lumps, 7s.; brooch all one way, 8s. 6d.; aud nuts, 5s. 6d. per ton. 
On the Westbromwich side the prices are 1s. per ton in advance of 
those just quoted. For gubbin 16s. per ton is now realised, while 
good white ironstone changes hands at 14s. per ton. 

Re-adverting to the topic, of immense importance to South Stafford- 
shire, touched upon by Professor Hunt in his lecture in Birmingham 
last week, namely, the supposed exhaustion of the minerals of this 
part of the kingdom, we way remark that there can Le no doubt 
that the minerals within the anciently upderstood boundaries of the 
South Staffordshire coal-field have been largely drawn upon ; yet, 
hidden resources turn up: collieries which had been believed to be 
exhausted spring into life again; and we have reliable as-urance 





the distance signals of railways, and for securing their correct action by 
means of electricity, For this purpose, on the column of the distance 
signal the patentee mounts a vane, disc, arm, or coloured light, which, when 
it is turned in one direction, shall indicate that the line is clear, and when 
turned partly round into another position shall indicate that the line is 
stopped or that it is unsafe for a train to proceed further. The inventor 
arranges in the column suitable clockwork of ordinary construction to act by 
“ spring or weight, and he keeps the same constantly wound up and ready 
to turn the vane or light when a detent is withdrawn. This detent is acted 
on by electro-magnetic apparatus connected by conducting wires with the 
station or place from which the signal is to be worked, so that an operator 
by moving a suitable handle when he desires to stop a train introduces a 
battery into the circuit which actuates the electro-magnetic apparatus, and 
causes the detent to be withdrawn. In combination with this arrangement 
pa are placed at the station or elsewhere bells also connected with 
Cameo eangnetio apparatus and the conducting wires, so that when the 
: tery is tp in connection with the signal current, the bells commence 
oy) od and continue to do so until the distance signal has moved to its new 
— when they cease to sound in consequence of the electric current 
Pe ig cut off from the magneto-electric apparatus of the bells by the change 
pd pe of the vane of the distance signal breaking with the wire that 
Pm poo gee with the bell apparatus, He also arranges miniature vanes at 
> A. jon or place where the operator is situated, which, by the action 
be — the ringing of the bells, are caused to turn to a position cor- 
ane wed to that of the distance signal they represent, so as to show 
pan rs Sanne. He sometimes connects the distance signal with instru- 
rapa ich he fixes along the line 10 be acted on by passing trains, so as 
bs _ or break contact and work the electro-magnetic apparatus in such 
ore er that a train on passing one of there instrument actuates a lever 
ol connected with the electric wire of the signal, and thus makes or 


from competent scientific men that immense supplies of the treasures 
which have been a source of the immense wealth and material power 
of Great Britain, and of the prosperity of this district in particular, 
may yet be depended upon at our own doors. By these it is 
suggested that mineral treasures of a vast extent still lie buried at a 
depth beneath the Permians below that to which workings 
have hitherto been carried, and, judging from geological 
evidences, we see no reason to controvert this opinion. It will be 
remembered that the late Lord Dartmouth, acting under the advice 
of Sir Roderick Murchison, the distinguished director of the geolo- 
gical survey, sank a pit through the Permians near to Birmingham, 
and thus proved the existence of a large and valuable area, contain- 
ing the celebrated ten-yard coal,-and other well-known seams. It 
is true that this area is apparently circumscribed castward by a 
subterranean bank of Silurians, which may eventually prove of 
limited exteut laterally; but what is to prevent the discovery 
of coal measures beneath the town of Birmingham? This is indeed 
indicated by the dip of the Warwickshire coal-field beneath a large 
development of Permiaus lying north-west of Coventry. ‘lurn 
again to the west of the South Staffordshire coal-field. 
Several years ago Professor Beckett, a mining engineer 
well-known for his professional and practical ability, preparcd a 
geological section, showing the probable connection between that 
coal-field and Mr. Hunt’s waning Shropshire district. Recent 
explorations by the Lilliesball Company have verified the accuracy 
of that section in a remarkable manner. By sinking through the 
Permians that company have proved the eastward extension of the 
Shropshire coal-field; and the first coal broach by them was found 
at a depth corresponding within a few yards of the predicted result. 








The thin coals of Cheshire, Lancashire, and Durham can he worked ! 


to a profit at great depths, and we see no reason to fear for our local 
manufactures when it is more than probable that supplies for their 
continuance can be obtained ata depth which will render the work- 
ing of the mines neither ruinous nor unprofitable. 

A most interesting geological amy! has recently been made 
of two fossil trees at Friar Park, on the property of the Earl of 
Dartmouth, between Bescot Junction and Wednesbury, where iron- 
stone is being raised by Mr. W H. Dawes, from open works. They 
are now being carefully excavated, and it is, we believe, intended to 
have them photographed in their present position. 

An explosion of fire-damp, which resulted in the death of Mr. 
Knox, one of the proprietors of the pit, and serious injury to four 
workmen, took place on Monday morning last, at the Brookhouse 
Colliery, at Bucknall, near Hanley. It appears that the proprietors, 
having recently determined upon working a. new vein, to reach 
which it was necessary to make an opening in the side of the shaft, 
a scaffolding at a height of twenty-seven yards from the bottom of 
the pit had been erected for that purpose. On Monday morning the 
operations, conducted by three men, were being watched by Mr. 
Knox and a man to. whom the superintendence of the work had been 
delegated. Suddenly an explosion took place, the scaffolding upon 
which the two men were standing was forced some distance nearer 
the surface, and the men were presently precipitated to the bottom 
of the shaft. Mr. Knox fell into the pump and was taken out dead, 
and his companion received injuries of a serious character. The 
other three men, who were at work in the opening in the side of the 
shaft,were severely burned. ‘The cause of the explosion is supposed 
to be found in the sudden ignition of gas which had accumulated 
beneath the scaffolding. 

In the general manufacturing trades of this district an absence of 
any serious depression, if not the presence of a certain amount of 
animation, is just now apparent. A tolerably sure indication of this 
will be found in the fact that the cases in which the result of 
operations is an accumulation of stock are rather the exception than 
the rule. The past week has not certainly equalled its immediate 
predecessors in regard to the number of orders received, and com- 
plaints on the part of a certain section of the manufacturers are 
rife; but tracing cause to effect, it will be found that this is rather 
the result of the comparative fewness of ily ted 
orders than of any necessity which exists for curtailing tho 
working hours of the operatives. Indeed, the maintenance of 
short time at any of the works, either in the principal or 
minor branches, is quite unnecessary; and considering as well 
the state of trade generally in the country as the encou- 
raging prospect of an abundant harvest now afforded, it may 
well be anticipated that the opposite of retrogression will be 
a distinguishing feature of the trade during the next few months, 
The tin-plate is the only branch in which at present any amount of 
slackness is apparent, but even here complaints on the part of the 
principal firms are neither loud nor frequent. In other branches 
the prevalent condition of affairs is so little changed from that 
noticed in our last impression that a specification of each 
needless. Briskness is the leading characteristic of the casting 
trade; aud the saddlers’ ironmongers at Walsall are tolerably 
well employed. At the large works in the neighbourhood of 
Wednesbury operations have received no check; and an exten- 
sion of idleness on the part of the nail-makers is unnecessary. 

Labour is generally in good request, excepting in some of the 
fancy trades in Birmingham, in which there is not proportionately so 
much being done as in the hardware trades. In the iron trade, in 
partieular, skilled labour is needed. In this branch we are —— 
the consequences of the drain which has been made upon Sout! 
Staffordshire by the new districts. Skilled boiler makers are also in 
request. 

rom the Board of Trade returns for the month of March, 

recently issued, we learn that the exports of British manufactures 

and produce, which rose in value from over eight millions in Janu- 
ary to more than niveand a quarter millions in February,amounted 
in March to £10,217,473 ; and while the exports of the two preceding 
months were less in value than those of the corresponding months 
of 1861 and 1862, the exports of March show an increase of 
£552,824 upon those of March, 1862, and were only £733,357 less 
than in the corresponding mouth of 1861. This increase took place 
in the exports of—among other articles—hardwares, iron (except 
wrought iron and steel), copper, brass, and lead. The arms trade, 
which has been so busy with foreign orders, shows a decline in 
the value of the exports from £94,085 to £49,146, as compared with 
the eorrespending month of last year. Hardwares and cutlery, as 
registered previously to 1862, show a considerable increase, but 
these articles are now separated in the Board of Trade statistics 
under three distinct heads, the first of which, viz., cutlery, shows a 
diminution. Still greater was the falling off under the second head, 
comprising manufactures of steel, or of steel and iron combined, and 
implements of industry other than agricultural, not wholly composed 
of iron and steel, the exports of which fell in value from £47,940 to 
£27,884. ‘The increase noted above took placein manufactures of Ger- 
mansilver, Britannia metal, pewter, and papier miché, lamps, chande 

liers, andcandelabra, and other hardwares not specially described, the 
value of the exports of these having been £208,789, against £144,585 
in the corresponding month of last year. This increase was almost 
general, the only exceptions being in the exports to Russia, South 
Africa, the United States, and Brazil; but the chief increase was in 
the shipments to Spain, Germany, India, Australia, Canada, and the 
River Plate. There was a diminution of the shipments of steam 
engines to Spain and Australia, and none were sent to Brazil ; but 
the exports to other countries, especially to India, increased, and the 
value of the whole rose from £148,649, to £151,916, Other descrip- 
tions of machinery show a decline from £167,515, to £147,749, which 
was confined, however, to the exports to Holland, Germany, itussia, 
and India. The details of the export trade in metals are shown in 
the following table :— 








Montu OF Marcu 








1861 | 1862 | 18638 
£ £ £ 
Pigand puddied iron .. .. 75,018 98,105 | 110,970 
Bar, angle, bolt, and rod iron | 175,609 100,748 | 196,512 
Railwayiron .. .. os 153,908 108,818 | 225,406 
Irom castings .. «2 of 8 «- 89,433 | 35,025 74,351 
Iron hoops, shects, and boiler plates 67,032 738,802 117,809 
TOS. 2s ce te 48 6s 157,803 | 154,306 126,419 
Old yom .. os oc cf co cv 1,524 | 6,329 | 9,623 
Steel, unwrought ..  .. «2 es 70,194 | 68,438 | 65,264 
Copper, unwrought .. .. .. 26,577 | 46,345 | 136,630 
Wrought copper and yellow metal 114.273 | 230,788 | 237,261 
Brass oo 08 ee oe Ce oe 19,144 MAw 17,645 
Tame oo 0s ce cc 08 o0 oe 44,148 41,188 102,808 
‘in, unwrought .. .. «. os 18,475 33,278 34,101 
Tin-plates .. 1. se «+ oe oo | W7974 142,908 110,187 
ee Se" ae. we we on “en ow I 7,989 11,182 8,130 


There was a diminished exportation of pig-iron to France and 
Holland as compared with the corresponding month of last year, 
but to all other countries an increase tuok place, The increase in bar 
and rod iron, though considerable, did not extend to France, Holland, 
Turkey, and India. No railway iron was last month shipped to 
Sweden, and there was a falling off in the exports to France, 
Holland, Spain, the United States, and Chili; but there was an 
increased exportation to all other countries, and especially to India 
and Australia, No castings wereexported to Russia, but the increase 
to all other countries except Australia was very great. The same 
may be said of boops and sheets with the difference that the excep- 
tion in this case was in the exports to Holland. The decline in 
wrought iron was almost general, the exports showing an increase 
only in the cases of Germany, Australia, Canadaand the United States. 
There was an increased exportation of steel to the United States, but , 
to all other countries a decline. The enormous increase which took 
place in the exportation of unwrought copper was general, the exports 
to France and Belgium having doubled and those to Holland me | 
quagrupled, whilst to India they rose from £692 in value to £45,60 
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as compared with the corresponding month of last year. No lead 
went to Russia, and only a single ton to the United States; but the 
exports to all other countries show a very largeincrease. ‘The little 
increase in unwrought tin was due to the fact that the exports 
declined in respect of every country except France, The decrease 
in tin plates was chiefly in the exports to the United States, but 
there was also a decrease in the shipments to France. he imports, 
which in February showed an increase of more than three millions 
in value over those of the preceding movth, were still very high in 
March. ‘The quantities of metallic imports were as follow :— 
Monti oF MARCH. 
1861. 1862. 1363. 
Copper .. .. ss +. ewts...31,960 ..32,480 ..28,220 
Tron we oe tons... 446 .. 346 .. 880 
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Tiss oc cco oo oo CW.. CSR .. SOM ».. E28 

In the adjourned case of the bankrupt, Joshua Horton, iron- 
founder, of Wordsley, heard on Monday last at the Birmingham 
Baukruptey Court, no opposition was offered, and an immediate dis- 
charge was therefore granted. Relative to an application previously 
made by one of the opposing solicitors, that certain accounts of a 
special character should be filed, it was now stated that an explana- 
tion from the bankrupt had been considered satisfactory. 

A Birmingham paper, in remarking upon the recent discoveries 
relative to photography and James Watt referred to in our last, 
throws out the following excellent suggestion :—-“ Possibly that 
“classic attic” at Heathfield, where the models and tools of James 
Watt have lain for half a century in dishonourable dust, might 
afford some light on those most important facts, and might tell what 
process was employed. Surely if proper representations were made 
tu the trustees, the contents of that ‘ pal attic’ might be explored 
and possibly consigned to the care and honour of the town.” 

The Paris correspondent of the Birmingham Journal writes as 
follows :—“ The patent law still occupies the attention of the Legis- 
lature, and every day some new theory is started to combat the 
projected abolition. The one great argument of the abolitionists is 
the utter uselessness of the right of patent for developing the power 
of invention and intelligence of the workman, as proved by the great 
discoveries made long before the protection accorded to inventors b 
the law. Gunpowder, the compass, and the printing-press were ai! 
invented before the patent law had been imagined. In every 
country men are for ever seeking the unknown, and are sometimes 
arrested in the search by the very laws which form the protection 
of discovery already made. On the other hand it is argued that all 
monopoly in art or science becomes iniquitous in this age of 
raternity—that the discoveries made for the benefit of the human 
face belong to all; while on the other, the old reasoning of the intel- 
ligence of the workman being a capital to be as much protected 
from spoliation as the more tangible possessions of the rich, is 
brought forward with equal success. ‘There can be no doubt that 
some revision of the right of patent is at this moment under con- 
sideration, and should it lead to.some public acknowledgment of 
the value of an invention, whether administered in privilege or 
money, all parties, it is thought, will be gainers, and all will have 
reason to rejoice,” 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. ; 
(From our own Correspondent.) 


Liverroor—State or Trave: Sheffield: Lancashire—Nortnern 
Marrers: The Elswick Works: River Tyne Commission : Mechanics’ 
Institute at Jarrow: The Approaching Meeting of the British Associa- 
tion: The Koyal Agricultural Society in the North—Su¥rouk : River 
Lark Navigation—Scorcu Sauvsurpina —Orner Scorrish Matters: 
Glasgow Association of Assistant Engineers: Forth and Clyde Navi- 
gation. 

Business is generally considered to be in rather a more satisfactory 

state at Sheffield than at the corresponding period of last year; the 

improvement is not, however, very marked, The manufacturers of 
agricultural machinery are ordering steel in moderate quantities, but 
the London shopkeepers are not purchasing freely. The orders 
from France are unsatisfactory ; the Russian market is also dull, but 
there isan average demand from Spain for miscellaneous goods. 

The orders for war material from the Northern States of 

America are still maintained, and the steel trade is in a fair 

state, especially in the heavier branches. The demand for 

crinoline steel has slightly increased, and there are fair orders on 
hand for files. The edge tool trade is described as “ moderately 
active.” In Lancashire things certainly look more hopeful. Thus, 
since December 6, 1862, the decrease in the number of persons 
receiving parochial relief in twenty-seven unions in the cotton 
manufacturing districts has been no less than 73,902. The average 
percentage of pauperism in the population of these unions, however, 
in the week ending April 18, was 10-0 per cent, as compared with 

2-4 per cent. in the seven days ending April 18, 1861. There is 

thus abundant room for further amelioration in the state of affairs, 

but we cannot help thinking—perhaps the wish is father to the 
thought—that the worst is past. 

From the north it is stated that the Elswick Ordnance Company 
propose commencing iron shipbuilding at their large establishment 
at Elswick. The River Tyne Commissioners have ordered some 
hopper barges (required for carrying out seawards material dredged 
. from Messrs. Wingate, of Glasgow, no Tyneside firm being 
prepared to undertake the work on sufficiently favourable terms, 
‘The first stone of a new Mechanics’ Institute at Jarrow was laid on 
Tuesday by Mr. C. Palmer, of the firm of Palmer Brothers, whose 
shipbuilding operations have done so much for what has now 
become a rising township. A very influential local committee has 
been formed for conducting the thirty-third meeting of the British 
Association, to be held at Newcastle in August; Sir W. G. Arm- 
strong will be President, and the Vice-Presidents are Sir. W. C. 
Trevelyan, Bart, Mr. N. Wood, Mr. Hugh Taylor, Sir C. Lyell, 
Mr. J. L. Bell, Professor Chevallier, and Mr. W. Fairbairn. The 
Royal Agricultural Society has some idea of holding its meeting for 
1864 in the north, and yesterday week a deputation from the council 
visited the land proposed to be appropriated for the purpose near 
Durham. 

An attempt is being made to turn to more account the Lark 
nivigation in Suffolk, and on Friday an experimental trip was 
made upon it. The boat used was originally built for Capt. John 
Mansel, of Gosgrove Hall, Northamptonshire, but has for the last 
two years been in ihe possession of Mr. Hayes, for experimental 
purposes, and is the same boat with which, about eighteen months 
since, a series of experiments were tried upon the Ouse at Bedford, 
in the presence of the Duke of Sutherland, the Earl of Caithness, 
and several scientific gentlemen, when she was found to make ten 
miles an hour in clear deep water, and afterwards tugged a boat 
with eight adults on board at the rate of seven miles an hour. This 
was regarded as a great feat, considering that the boat is only 29{t. 
long by 4ft. Gin. beam, and her engine and boiler, nominally of 
2-horse power, together weigh only 7 cwt. The draught of the 
boat at the screw is 2ft. Gin. ‘The boat and engine had been brought 
to Bury St. Edmunds by railway on the previous day, and conveyed 
in separate wagons to the Coal-wharf, where the engine was fixed 
in a simple manner, without covering, in the boat, which contained 
accommodation for about four persons besides the fireman and the 
steersman. The start was made at 9.20, but it was quickly found 
that the bed of the river was so silted up with the mud of the Bury 
sewage that even the small draught of the boat did not prevent its 

rounding before it left the wharf. On reaching the first lock it 

came apparent that tricks had been played by letting off the water; 
but the attempt to frustrate the voyage did not succeed, although 
from this circumstance and the quantity of weeds, which 
had been recently cut, and which were continually fouling 
the screw, the Boat was chiefly drawn by hand till it 


reached Lackford, which was not until half-past one. At this 








point several gentlemen, being satisfied that the practicability of 
the passage had been establis' over the worst part of the way, 
returned home ; the remainder proceeded to Mildenhall, where, after 
continued hindrances from the weeds and the tedious operation of 
drawing the locks, which are of primitive construction, ill position, 
and superfluous number, they arrived about balf-past five. The 
accomplishment of a distance of twelve miles in eight hours can- 
not be boasted of as a great success, but it established, in the 
opinion of Mr. Hayes, the fact that by clearing out and deepening 
the bed of the river, and a different arrangement of the locks, there 
are abundant capabilities for working the navigation with the form 
of boat used on the Grand Junction Canal, where there are only 
from four to five feet of water, and where from 45 to 50 tons of 
coal are conveyed by the steam-tug and boat attached. The idea at 
first entertained of a sea boat passing up the river has been relin- 
quished, but the river craft will be worked more economically than 
the sea vessel. Below Mildenhall, of course, the river becomes both 
wider and deeper. 

With regard to Scottish shipbuilding we may note that the 
Dublin and Glasgow Steam Shipping Company have contracted 
with Messrs. Caird and Co., of Greenock, for another vessel, in 
addition to the two now in course of construction for them. The 
first, to be named the Lord Gough, will be on the station 
in a few weeks; the second will be ready in the course of 
July; and the other towards the end of the year. A screw 
steamer, named the City of London, has been launched from 
the building-yard of Messrs. Tod and Macgregor, at Partick, 
near Glasgow. The dimensions of the City of London are:— 
Length of keel and forerake, 324ft.; beam, moulded, 40ft.; depth, 
moulded, 27ft. 6in. ; tonnage, 0.m., 2,560 tons. She has been built for 
the Liverpool, New York, and Philadelphia Steamship Company, as 
sister ship to the City of New York, built by the same firm. She 
has large accommodation for cabin and steerage passengers, and is to 
be fitted with a pair of direct-action engines of 550-horse power. 
On Saturday afternoon Mr. Archibald Denny, Dumbarton, launched 
an iron screw steamer, named the Cheduba, about 700 tons, b.m., 
and owned by the British India Steam Navigation Company. She 
is to be fitted by Denny and Co. with a pair of direct-acting engines 
of 100-horse power (nominal). The Glasgow and Dublin steamer 
Lord Clyde has been sold to American owners, and her place will 
be filled temporarily by the Fleetwood and Belfast steamer Prince of 
Wales. The Glasgow, Cork, and Waterford steamer Tuskar has 
been sold to a Spanish company, and her place, which is meantime 
supplied by the Oscar, will be filled by the Cumbrae, which is in 
course of construction at Messrs. Blackwood and (iordon’s, Port- 
Glasgow. ‘The Chancellor, long known on the Arrochar station, 
will shortly follow the Gareloch, having been sold to the same com- 

ny in the Isle of Wight. The Largs and Arran steamer Juno 

as been sold to foreign owners, and it is stated their agents have 
also been negotiating for the purchase of the Mail and Rothesay 
Castle, and also for a steamer of similar size to those now 
in course of construction. The new iron clipper ship Victory, 
one of Messrs. Potter; Wilson, and Co’s line of traders to 
the antipodes, left Greenock on Friday for New Zealand. The 
Victory is aship of 1,197 tons, recently built by Messrs. Laurence, 
Hill and Co., Port-Glasgow, and is the second of a number of vessels 
now being added by Messrs. Potter, Wilson, and Co., to theiralready 
numerous fleet. ‘The succeeding packet of this line is the Mataura, 
which will be despatched in May. 

In respect to other Scottish matters, it may be added that the 
annual supper of the Glasgow Association of Assistant Engineers 
was held towards the close of last week. Mr. W. R. Copland, 
president of the Association, occupied the chair, Mr. Alex. Kussell 
officiating as croupier. A letter was read from Professor Macquorn 
Rankine apologising for unavoidable absence. After supper had 
been served and the usual routine toasts disposed of, the chairman 

roposed the toast of the evening—‘‘ Prosperity to the Association.” 

‘hey were met, he said, to celebrate the termination of the third year 
of their existence as an Association. During these years they had, 
like all infantile existence, struggled through many difficulties. At 
times their hearts had sunk, and they had been thinking that their 
prospects were bad for establishing themselves in a permanent 
way ; but again better days had dawned, their influence began to 
extend, and they began to think they were taking deeper root, 
and having reason to hope they should gain that which they had so 
long coveted—a name and position in the city. They could count 
amongst those who had been their members not a few who now 
held onerous and responsible positions in different parts of the 
world. In almost every country there were representatives of the 
society, holding positions of different degrees of responsibility, and 
he thought this told well for the influence of the Association in pro- 
moting the welfare of those who came within its reach. In prospect 
of another year, he called on the meeting to try and strengthen the 
hands of the society by adding more members. Other toasts fol- 
lowed, including “ The Institution of Engineers,” ‘“ The Honorary 
Members,” “ The Profession,” &c.—The surplus revenue of the 
Forth and Clyde Navigation for the six months ending March 31st 
was £39,074, which, added to a rest of £21,468, made a total disposable 
balance of £60,542. The Governor and Council recommended a 
dividend at the rate of 6} percent. per annum, absorbing £37,093, 
and leaving £23,449 to be carried forward to the credit of the current 
half-year. ‘The Governor and Council observed in their report :— 
“ Several years ago, in forming the embankment for the timber 
basin at Canal Curve, near Glasgow, a cousiderable extent in frontage 
of the company’s lands of Hamilton Hill, on the north side of the 
canal, a little to the westward of Port Dundas, was partially levelled 
down, but has since remained unproductive, there being neither 
access from behind nor a wharf wall along the caval in front. ‘he 
Governor and Council have entertained a suggestion that a portion 
of this ground should be occupied as a store for pig iron, the 
company granting warrants or receipts for each lot deposited, thus 
affording holders complete identification of their property. With 
this view, the necessary operations have been proceeded with, and 
are now sufliciently advanced to admit of pig iron being deposited 
in the course of a month or two. The Governor and Council 
recommended that the ground be made use of accordingly, as soon 
as it can be got ready ; but even if nottaken advantage of for storing 
pig iron, the company may expect a fair return for the outlay in the 
shape of rent for ordinary wharfage purposes.” 





Trarric Receirts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 18th of April, on 10,677 
miles, to £551,380, and for the corresponding week of last year, on 
10,237 miles, to £518,240, showing an increase of 440 miles, and 
of £33,140 in the receipts. ‘The gross receipts on the following 14 
railways amounted in the aggregate, on 7,290 miles, to £430,102 ; 
aud for the corresponding week of 1862, on 7,036 miles, to £413,458, 
showing an increase of 254 miles, and of £16,614 in the receipts. 
The increase on the Caledonian amounted to £768; on the 
Great Eastern to £824; on the Great Northern to £2,294; on 
the Great Southern and Western to £1,677; on the Great 
Western to £3,613; on the London and North-Western to 
£5,873; on the London and South-Western to £2,206; on 
the Manchester, Sheffield, and Lincolnshire to £459; on the Mid- 
land to £609; on the North British to £1,238; and on the North- 
Eastern to £2,956 ; total, £22,517. But from this must be deducted 
£1,857, the decrease on the Lancashire and Yorkshire; £1,730 on 
the London, Brighton, and South Coast; and £2,316 on the South- 
Eastern, leaving the increase, as above, £16,614. The goods and 
mineral traffic on these lines amounted to £229,713, and for the cor- 
responding week of 1862 to £207,713, showing an increase of 
£22,000. The receipts for passengers, parcels, &c., amounted to 
£200,389, against £205,775, showing a decrease of £5,386. The 
traffic receipts on sixty-five other lines amounted, on 3,386 miles, to 
£121,278, and for the corresponding week of last year, on 3,201 
miles, to £104,752, showing an increase of 185 miles, and of £16,526 
in the receipts. The total receipts of the past week show an increase 
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THE METAL MARKET. 


Tue metal market continues in a state of apathy. 

Coprer.—But little business doing. The quotations are the same, viz., 
£89 for tile and cake; Sheathing, £96 per ton. 

SrELTER.—Scarcely a transaction reported. £17 15s, is the nearest price, 

Tin remains the same ; £119 for block. Banca and Straits have receded, 
There are sellers at £125 10s. for the former, and £122 10s. for the latter, 

Tin Piates.—No alterations. Coke, 22s. ; charcoal, 26s. per box. 

Leap.—At the last ‘‘ticketings” for the ores the miners have again 
submitted to a further reduction. Common may be quoted at £20 per 
ton. 

Scorcu Pia Iron is dull; 50s. per ton at Glasgow. Rails are without 
alterations; £5 10s, to £5 12s. 6d., according to payment. Bar iron at 
Cardiff or Newport, £5 103. 

65, Old Broad-street, April 20, 1863. 
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GLaAsGow, 29th April, 1868. 

There has been little or no movement in our pig iron market during the 

past week, and a moderate amount of business only has been done. The 

shipping demand is good, and the home consumption is ‘as large as it has 
been at any time during the year, 

Exports last week were 13,288 tons, against 11,654 tons in the correspond- 

ing week of last year. 
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Tue “Clerkenwell News,” October 27, speaking of Benson’s 
Watches in the Exhibition, says:—‘‘ In Benson’s great case are some 
fine specimens of engraved watch-cases, designed by the pupils of 
the Schools of Design. They are, perhaps, on the whole, the best 
specimens of engraved, watch-cases in the Exhibition.” Chro- 
nometer, duplex, lever, horizontal, repeaters, centre seconds, keyless, 
split seconds, and every description of watch, from the plainest to 
the highest quality of which the art is at present capable, and adapted 
toall climates. Benson’s Illustrated Pamphlet on Watches (free by 
post for two stamps) contains a short history of watchmaking, with 
descriptions and prices. It acts as a guide in the purchase of a 
watch, and enables those who live in Scotland, Ireland, Wales, the 
Coloniss, India, or any part of the world, to select a watch, and 
have it sent free and safe by post. J. W. Benson, Prize Medallist, 
33 and 34, Ludgate-hill, London. Established 1749.—[Advt. | 

THe ALexanpra—On Friday last a new paddle steamer, the 
Alexandra, built by Messrs. Caird and Co, of Greenock, forthe New- 
haven and Dieppe station, in connection with the London, Brighton, 
and South Coast Railway, was tried on the Clyde. The Alexandra 
is 535 tons o.m., is 200ft. long, 23}ft. broad, and her depth of hold is 
10ft. She has a pair cf oscillating engines, of 2U0-horse power 
nominal, with 52in. cylinder, 4ft. Yin. stroke, and a double set of 
large tubular boilers, one before and one abaft the engines, em- 
bracing all the latestimprovements. The paddle floats are feathered. 
On her trial the engines made from 34 to 39 revolutions per minute 
with 24 1b. steam. ‘The distance between the Cloch and Cumbrae 
lighthouses, 153 statute miles, was made in 54 minutes, a part of the 
distance being made at the rate of 20 miles an hour. 

Tue Marco Poro.—This vessel, constructed by Messrs. William 
Simons and Co., of Renfrew, N.B., for the Italian Government, was 
tried this week on the Clyde. She is a paddle steamer, 220ft. in 
length, 26ft. in breadth, 14ft. deep, is 750 tons burden, and will be 
propelled by a pair of oscillating vertical engines of 250-horse power, 
supplied with steam by four tubular boilers, fired from twelve 
furnaces. She is fitted with feathering float paddles, and all other 
improvements to secure speed, and economy of fuel in working. Onher 
trial trip, the Marco Polo “ran the lights,” that is, sailed from the 
Cumbrae to the Cloch Lighthouse (15} miles) in 56 minutes, equal to 
about seventeen miles an hour. This cannot, however, be set 
down as her full speed, for she was not trimmed, the tide and wind 
were dead against her, and her machinery had never worked before ; 
so that it may confidently be expected that she will yet make a mile 
or two more in the hour, and thus prove to be one of the fastest 
sea going ships of her size ever built. Her engines, with cylinders 
60-in. and Sft. Gin. stroke, made twenty-nine revolutions per minute, 
with 22} lb. pressure of steam, and a vacuum of 254 lb. was obtained, 
and there was no priming or heating of any of the bearings. 

New Brivoes over tHe THames.—On Thursday week the Com- 
mittee of the House of Lords, of which Lord Taunton is chairman, 
proceeded with the further consideration of the proposed Albert 
Bridge across the Thames, and after hearing some further evidence, 
and Mr. Hope Scott, Q.C., in opposition, decided :—* That the com- 
mittee are unwilling, without a more pressing necessity than has 
been shown in the case, to sanction the erection of a new proprietary 
bridge over the Thames, with tolls in perpetuity, and they are fur- 
ther of opinion that it is desirable and of urgent importance that 
the whole question of bridge accommodation between the two sides 
of the river, within the metropolitan district, should receive the 
early consideration of some public authority, specially with the 
object of providing for the abolition of all tolls on them, as far as 
possible. For these reasons the committee were of opinion that it 
was not expedient to proceed with the bill, which is, consequently, 
thrown out. On Friday, in Lord Taunton’s committee, the case of 
the Putney and Fulham new bridge was considered. It is proposed 
to construct the bridge from Putney to Fulham a little to the east- 
ward of the existing Putney Bridge, on the suspension principle, 
with three spans. The centre of the bridge is to have a headway 
of not less than 21ft. above Trinity high-water mark, and at the 
abutments of 8ft., with a pier and landing stage. The committee, 
after taking evidence corroborative of the objects of the bill, agreed 
to pass to the subject of a giving compensation to the pro- 
prietors of old Putney Bridge, to be assessed by arbitration or & 
jury. This decision throws out another project for the erection of 
a similar bridge, to be called the Fulham Bridge, on the westward 
side of old Putney Bridge. 
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SOCIETY OF ENGINEERS, 
May 4th, 1863. 
R. M. Cunistie, Esq., in the Chair. 
ON THE CONSTRUCTION OF CHELSEA BRIDGE. 
By Gero. Gorpon Pacer, Esq. 


Tue Chelsea Suspension Bridge,which has been open to the public 
for the last five years, is a bridge remarkable in many respects, and 
which, in point of design, mode of construction, and economy of 
cost, presents features of great interest. 

In the year 1846 an Act of Parliament was obtained, and the 
necessary funds granted for the construction of this bridge, which 
forms a communication between Pimlico, Belgravia, and Chelsea on 
one side of the river, and Battersea Park and the surrounding neigh- 
bourhood on the other. 

In addition to the design for the suspension bridge the engineer, 
Mr. Page, was instructed to prepare, for the consideration of the 
Metropolitan Improvement Commission, designs both for a bridge 
of seven arches, faced with stone, and one in cast iron of five arches ; 
but, ultimately, the Chief Commissioner of her Majesty’s Works 
decided to carry into execution the suspension bridge originally 
mentioned in the Act. . 

In — of construction this bridge deserves particular attention ; 
the whole of the details having been worked out with great care. 
Not only were the latest improvements made available, but many 
important innovations, calculated to ensure the stability of the 
structure, were introduced. The foundations, which will presently 
be described, are similar in principle to those of Westminster new 
bridge, which were the subject of much discussion in Parliament a 
few years back. By the method adopted coffer-dams are entirely 
dispensed with. 

The use of suspension bridges has of late increased, and is still 
much on the increase. Within the last few years three metropolitan 
bridges on this principle have beeu erected over the ‘'hames, and 
application has been made to Parliament toerect more. The advan- 
tages of a suspension bridge are—the economy with which it can be 
constructed, and generally its non-interference with the bed of the 
river. It offers less impediment to navigation than any other 
description of bridge, and can be thrown across opeaings where it 
is impracticable, from the altitude of the banks, the rapidity of the 
current, and other conditions, to erect centreing for the construction 
of stone and other bridges. It can be erected with greater ease and 
expedition, and generally at a much less cost than bridges con- 
structed on other principles. 

As regards the comparison of a suspension 4 and an arch, 
with a girder of the same span, deflection (or depth) and strength, 
it is evident that while the arch will correspond with the upper 
member of a girder, the chains of a suspension bridge will corre- 
spond with the lower member or tie of the girder ; and, therefore, a 
great advantageis possessed by the suspension bridge and arch bridge, 
in point of weight, over the girder—a girder being, as it were, a 
compound of the two constructions. The arch is a structure which 
requires so many additions to maintain its shape, that it cannot 
Eee be loooked upon as only being ina state of compression. 

he case of the suspension bridge is, however, quite different : the 
chains, being in a state of equilibrium, preserve their form indepen- 
dently of any additional assistance ; the only disadvantage of the 
suspension _, as applied to railway purposes, is its flexibility: 
but even this has been successfully overcome in the case of the 
N jagara bridge, built under the direction of Mr. Roebling. 

This bridge crosses the Ni river ata height of 245ft. above the 
level of the water by asingle span of 82Ift.; its rigidity is owing 
to the a trussing, 78ft. deep between the upper ont lower ways. 

It should be borne in mind, that suspension bridges are incom- 
parably slighter than bridges of stone and cast iron. A bridge 
intended to bea great and perpetual thoroughfare, exposed to crowds 
and heavy goods’ traffic—in short, a bridge in the position of London 
Bridge, should not be on the suspension principle. If the strength 
were increased to that of an arched bridge, such as London or 
Southwark, the extra weight, the difficulty of erecting the chains, 
and the increase of the foundations, would so raise the expense that 
it is doubtful whether it would not be more economical to build an 
arched bridge. 

For large openings, where it is important to have a permanent 
passage, and where the traffic is not very t, as at Lambeth, sus- 


Pension bridges are admirably fitted, as they can be constructed of 
almost any span, and at any height, with greater economy than 
a on any other principle. me 
regards preservation, e' every bolt, every bearing, from 
the moorings on onesie fo tho on the oer, re or be fa 
constructed suspension to inspection, andcan 
at any time be examined, and preserved with paint on other 
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GENERAL Dimensions. 


The length of the Chelsea Bridge is 704ft. from face to face of abut- 
ments: and consists of a centre opening of 333ft., with two side 
openings 166ft. Gin. each. The piers are 88ft. long, and 19ft. wide, 
terminating in curved cutwaters ; the piers are carried to a height 
of 7ft. 6in. above high-water mark, the width of the bridge is 47ft. 
the roadway at the centre of the bridge is 24ft. Gin. above high- 
water, and has.a curve of 18in, rise, commencing at the abutments. 
The towers and ornamental casings are of cast iron. The girders 
and flooring of the platform of wrought iron. 


Or THE ABUTMENTS. 


Too mueh attention cannot be bestowed on the abutments of a 
suspension bridge, as on their careful consideration and construction 
so much depends. 

The abutment is the mass of masonry, or in some cases of natural 
rock, to which the extreme ends of the chains are made fast, and by 
the weight of which the strain from the chains is resisted. 

The principles of the stability of the abutment of a ion 
bridge, are the same as those of the abutment of an arched bridge 
but reversed. 

In the former there is a tendency to upset or slide forward instead 
of backwards, as is the case in the latter. The weight or gravity of 
the abutment should always be sufficient to prevent it from sliding 
on its base, and its form and dimensions should be sufficient to pre- 
vent it from upsetting. The tendency to sliding forward may be 
considerably lessened by making the base of the abutment, or a 
portion of it, slope so as to be at right angles, or nearly so, to the 
resultant of pressure. 

Of all parts of a suspension bridge, the abutments are the last in 
which solidity and stability should be sacrificed to motives of 
economy. 

The weight of the abutment should be equal to resisting twice 
the utmost strain that can be brought upon the chains by dead 
weight, and the total power of resistance, combining the weight 
and the tendency of the abutment to slide from the ground on 
which it stands, should be at least equal to four times the utmost 
strain that can be brought upon it. 

The resistance offered by the adhesion of the abutment to the 
ground on which it stands depends entirely upon the nature of that 
ground, and cannot by any general rule be accurately predetermined. 

When piles are used in the foundation they should be driven at 
an angle approaching as near as possible to the direction of the 
resultant of pressure. 

With regard to the saddles on the abutment, by the aid of which 
the direction of the chains is changed, it is not always necessary to 
place rollers under them, but as they must be capable of sliding toa 
sufficient extent, other means are sometimes resorted to in bridges of 
short span, and the saddles are sometimes laid on a bed of asphalted 
felt. In large suspension bridges rollers are, however, universally 
used, to allow for the expansion and contraction of a necessarily large 
extent of chain. 

As it is most important that the chains or wire cables of a sus- 
pension bridge should be kept free from rust, the tunnels in the 
abutment through which the chains pass down to their fastenings 
are generally constructed of such dimensions as will allow of space 
for access for the purposes of examination and repair if required. 

The abutments of the Chelsea Bridge consist of a mass of brick- 
work and concrete, measuring at the base 112ft. in length, by 56ft. 
broad, and at the top 100ft. by 46ft. and 40ft. deep. 

The face of the abutment adjoining the river is composed of cast 
iron piles and plates, somewhat similar to those of the pier, with the 
exception that the ironwork is not brought above the level of low 
water. 

The portion of the abutment on which the land saddles and 
cradles bear, for changing the direction of the chains, rests upon 
timber piles, 14in. square, driven deep into the bed of the river, and 
are from 3ft. 2in. to 4ft. from centre to centre; these piles are cut 
off at the level of low water, 16ft. below Trinity high-water mark, 
and the spaces between filled up with hydraulic concrete; the cast 
iron and timber piles are tied together with wrought iron ties 
3in. X Zin. On the top is bedded a series of landings, forming a 
table at the level of low-water 53ft. Gin. x 27ft. X 6in., upon which 

a mass of brickwork is erected, up to a mean level of 3ft. below the 
level of the roadway. Upon this 12-in. landings are bedded for 
the reception of the cradles which the saddles on rollers; the 
cradles are bedded in asphalted felt, and firmly secured by wrought 
iron holding-down bolts, brought up through the masonry from 
below. An invert, springing from beneath each saddle, is built in 
the brickwork below, so as to distribute equally the pressure from 
the cradles over the whele area of the foundation. 

The mooring chains are carried down tunnels to the moorings, 
the tunnels forming an angle of 155 deg. with a horizontal line. 








The chains.are secured to massive cast iron mooring plates, resting 
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against three courses of 12in. landings, respectively 12ft. x 8ft. 9in., 
16ft. X 12ft. Gin., and 20ft. x 16ft. 3in. The tunnels are con- 
tracted at the bottom by elliptical brick domes, thus affording a 
complete bearing for that portion of the landings at the end of the 
tunnel. These Letings rest against a mass of brickwork, with in- 
verts, to distribute the pressure over the whole area of the abutment. 
This mass of brickwork rests on a series of timber piles, driven at 
the angle of 65 deg. with a horizontal line; the tops of the piles 
coming up above the level of the concrete, struts, and ties, and 
having a bond with the brickwork, by which means the ten- 
dency to slide is greatly diminished, the whole space between the 
masses of brickwork being filled up solid with concrete. 


Tue Pier Founparions. 


The construction of the foundations of the piers combines all the 
advantages of foundations on bearing piles, made by means of coffer- 
dams, without the expense and obstruction to the waterway which 
they involve, and which would have rendered their use at West- 
minster Bridge all but impracticable. 

The foundations of the piers consist of timber bearing piles 14in. 
square, driven deep into the bed of the river at intervals of 3{t. over 
the whole area of the pier, varying in depth from 40ft. Gin. to 25ft. 
below the level of low-water, according to the resistance offered by 
the bed of the river. 

The face or external surface of the piers consists of a cast iron 
casing of piles and plates driven alternately ; the main piles are 12in. 
in diameter and 27ft. long, with longitudinal grooves on each side 
for the reception of the plates. These piles are driven to a uniform 
depth of 25ft. below the level of low-water, and between them are 
driven cast iron plates or sheeting 7[t. 2in. wide, so that the pier is 
entirely cased from the foundations to the top, which is 7ft. Gin. 
above Trinity datum. The space enclosed by this casing is then 
dredged to the hard gravel above the clay, and filled in solid with 
concrete up to the level of the top of the timber piles. On this foun- 
dation a flooring of stone landings is bedded, and on this the cast 
iron plates, frames, &c., forming the base of the towers are placed. 

The portion of the caisson situated above low-water is hollow, 
being so formed to avoid throwing useless weight on the founda- 
tion, and is merely lined with brickwork, strengthened by cross 
walls and iron ties. 

The whole of the ironwork below the water was covered when 
hot with a protecting coating of tar. The thickness of metal in the 
caisson is lin. 

Or tHe Towers. 

The towers which support the chains are entirely independent of 
the ornamental cast iron casing surrounding them, and consist of a 
cast iron columnar framing strongly braced both horizontally and 
vertically, carried to a height of 57ft. above high-water. 

The columns are cast in pairs and have a diametor of 10in., and 
thickness of metal of lin. They are arranged in clusters of fours, 
and the whole are connected with six horizontal frames, occurring at 
intervals. The columns are not vertical, but incline towards each 
other upwards from either side of the pier, the columnar framing 
being 13ft. Gin. at the base, and 9ft. 9in. at the top. In the direction 
of the piers the columns are 4ft. 3in. apart, and rise parallel to each 
other. There are two towers on each pier, 32ft. from centre to 
centre. The pressure from the chains coming directly from their 
centre, each tower carries therefore one-fourth of the whole ——— 
of the bridge, or about 375 tons, or about 670 tons when the bridge 
is completely loaded ; the sectional area of the columns is 284 square 
inches, and there is, therefore,a pressure upon them when the brid; 
is loaded of 2°36 tons per square inch of section. The weight of the 
towers, exclusive of the ornamental cast iron casing, is 350 tons, 

On the towers are fixed massive cast iron cradles upon which the 
saddles rest. 

Or tHe Piatrorm ann Roapway. 


The roadway platform is carried by two longitudinal trellis 
girders, running the whole length of the bridge from abutment 
to abutment, immediately beneath the chains, hy which they are 
supported at intervals of 8ft. These girders are suspended from the 
chains by wrought iron rods 2in. in diameter. 

The weight of the roadway is distributed over the whole of the four 
chains by the coupling plates to which the rods are attached; the 
rods are jointed at the chains and at the roadway to accommodate 
auy lateral motion that may occur, and are provided with screw 
coupling boxes for their adjustment; the suspension rods _— 
through the longitudinal trellis girders, and support them from 
beneath. 

The transverse girders which support the roadway are placed 8ft. 
apart from centre to centre, immediately under the suspension rods, 
and bear upon the bottom flange of the longitudinal girder, are 
31ft. 10in. long, 2ft. 2fin. deep at the centre, and Ift. 1lin, at the 
ends, where they are connected by a system of rivetting with canti- 
levers 7{t. long, which practically form a continuation of them, and 
serve to support the overhanging footpaths ; the sectional area of the 
top and bottom flanges is 10in., and the vertical rib jin. thick 
stiffened with T-iron. . 

The small roadway bearers between the transverse girders are 
from 3ft. 3in. to 3ft. 19in. apart, &ft. long, and vary in depth from 
lft. 5jin. to 1ft. 9}in. to suit the cambered surface of the roadway. 

The several girders that support the roadway thus form a series 
of gular cells, which are covered with arched plates of 
wrought iron, stiffened with angle iron. 

The haunchesof the plates are filled in with a light concrete, com- 

of cork and bitumen. 

Previous agen bong bitumen concrete, the plates and girders 
are coated with asphalte. : 

The roadway is paved with oak blocks 6in. X 3in. x 4in., bedded 
in bitumen, and trams of timber, flush with the roadway, with 
wrought-iron strips bolted down on the top for durability. 

The preference was given to the cork and bitumen concrete as a 
bedding for the roadway blecks, on account of lightness compared 
concrete. 


with ordinary Concrete, moreover, ;in such a 
and in go thin a layer, is liable to crack, and become in Y -y~ 
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verised, and(then no better than loose gravel) liable to be deranged 
by ing traffic. 
he footpaths are paved in the same way, only the blocks are of 

smaller dimensions. This pavement rests on planking placed on 
joists running longitudinally, resting on the cantilevers. The 
available breadth of the carriage-way is 29ft., and footpaths 14ft. 4in. 

The longitudinal trellis r is 6ft. deep, and its flanges are 
composed of a top plate 10in. x 1}in., and two angle irons 8}in. X 
3}in. X fin. thick, the effective area of the top and bottom 
is 12} square inches. 

This girder materially stiffens the roadway, and prevents, in a 
perm degree, that undulation to which suspension bridges are 

bh 


e. 
The handrail is of wrought iron, secured to the cantilevers at 
every 8ft. by brackets. The ornamental bosses and stays for sup- 
porting the railing are of cast iron. 
Tue Cuarns AND SADDLES. 

The chains of the Chelsea Bridge are four in number, two being 
laced on either side, at a distance apart of 32ft. They consist of 
inks of seven and eight bars alternately, Sin. wide, and of lengths 

varying from 16°55ft. at the towers to 16ft. at the centre of the span, 
so as to admit of an uniform horizontal distance of 16ft. from centre to 
centre of the pin-holesof each link, and are connected by pins 41n. in 
diameter. The aggregate section of the four chains at the towers is 
230 square inches, and at the centre 217} square inches. The span 
of the centre opening is 348ft, and the deflection of the chain is 
29ft. The semi-span of the back chains is 183ft., and the deflection 
30ft. Gin. The length of the chain for the centre opening is 
854ft. 5in., and the length of each of the back chains 186ft. The 
mooring chains are placed at an angle of 25 deg., and are Y5ft. long, 
and have an aggregate section of 235 square inches. The total 
weight of the chains is 340 tons. The chains are carried over the 
towers by means of saddles formed of No. 8 lin. wrought iron 
rectangular plates, 5ft. 8in. long, and 2ft. 10in. wide, placed at 
intervals of lin. apart, and bolted together by No. 10 bolts. The 
bottom edges of the plates are planed, and are let into a cast-iron 
plate 4ia. thick, also planed on itstop and bottom surface, and which 
moves on ten 6in. diameter steeled rollers, working on the cast iron 
bed-plate fixed at the top of the towers. The chains are connected 
to the saddles in the same way as the links of the chains are con- 
nected together. At the abutments the chains are diverted down the 
tunnels by means of saddles of similar construction to those on the 
towers, based on cast iron cradles, and placed at right angles to the 
resultant of the strains. 

For mooring the chains the following means were adopted :—As 
has been observed in the description of the abutments, the tunnels 
for the mooring chains are closed at the bottom by elliptical- 
shaped brick » Ramey against which the York landings are 

laced at right angles to the angles to the angle of inclina- 
Eon of ge mooring chains. The chains pass through holes 
formed in the centre of the landings (the dimensions of the 
landings were stated in the description of the abutments). A 
brick semi-circular arch or invert springs from the outer face 
of the landings, and connects the two sets of landings of each 
abutment together, by which means the whole weight of the 
middle portion of the abutment, it will be seen, is made to 
resist the pull of the chains. The chains are secured by means of 
castings 2lin. deep, abutting against the landings, and are 
divided, each into four compartments, rather more than two inches 
wide, through which the chain bars (here put two and two together) 
pass, and are moored by keys driven through the heads of the bars, 
and bearing against the mooring castings. Keys were here used 
instead of pins to allow of an adjustment in the length of the chains. 
Similar means for adjusting the lengths of the chains were made 
at the saddles on the towers, but were not needed. 

In calculating the length for the chains the curve may be assumed 
to represent a parabola, though, strictly s ing, the curve 
of the chains is peculiar to the construction; but deduction 
being made for the stretch due to the tension, caused by th; 
appended weight, the weight so deducted will be found practically 
correct. Care should be taken to ascertain the exact distance of the 
span, as a small error in the horizontal distance will cause a serious 
error in the amount of deflection. It is well to provide for any 
discrepancy of this kind by leaving the centre links of the chains 
the last to be rolled; when the error being known it can be rectified 
without any serious interference with the rest of the construction. 

For the erection of the chains four temporary chains were thrown 
across made of 2in. round bar iron, and placed one on each side of 
the line of the chain to be erected. Upon these temporary chains 
travelling purchases worked; by which the bridge chains were 
hoisted and put in place. Four other and similar chains were thrown 
across beneath the former mentioned ones to which timber platforms 
were suspended, and which served to carry the bars of the chains 
until the connection of the links was complete. In the hope that 
the description may be acceptable, a few observations are subjoined 
respecting the manufacture of the bars. 

The bars for the chains of the Chelsea Bridge were manufactured 
by the process patented by Messrs. Howard and Ravenhill, by which 
the head and body of the bars are rolled of one piece, and was 
effected as follows :—Piles or, as they are technically called, balls of 
cleansed scrap iron, of about } cwt. each, were heated (eighteen balls 
being the usual charge) in a reverberatory furnace of ordinary con- 
struction, aud afterwards hammered into slabs about 2in. thick by a 
4-ton wrought iron hammer. ‘The slabs, while still hot, were then 
piled in sets, of the weight requied for the respective bars, and 
again heated and hammered into oblong masses of iron called 
shingle, somewhat wider than the width for the bars, and 
about 2{t. Yin. long. ‘Ihe time required for heating the balls 
of scrap was one hour and a quarter, that is, so much time elapsed 
from the time of charging tue furnace to the withdrawal of the 
first ball; and the time required for hammering: the eighteen balls 
into slabs was three-quarters of an hour. It may, therefore, be 
observed that the last ball withdrawn was nearly twice as long in 
the furnace as tue first ball was; and it may, consequently, be sup- 

sed that some of the balls of scrap were too much and others too 
ittle heated, but the precautions adopted in the management of the 

furnace prevent any great irregularity in this respect. The balls 
first withdrawn were placed nearest the furnace, and, as withdrawn, 
the remaining balls were pushed nearer the furnace, or otherwise, 
as their state required. ‘he time for hammering a pile of slabs 
into shingle was about five minutes. by the two heats and ham- 
merings the loss of irou was about 13 per cept. ; and afer the shingle 
was rolled into bars the total loss of iron was 20 per cent., that is, 
the bar weighed one-fifth less than the scrap iron weighed from 
which it was manufactured. For converting the shingle into bars 
of the required form the shingle was heated to the required tem- 
=> the furnace of the rolling mills, and was then 
ongitudinally through rollers till reduced tu a width of 8in., and to 
a thickness of 2jin. it was then transferred to other rollers, and 
passed through sideways—these rollers being so constructed as to 
act only on the extremities of the bar, which, by this means, were 
spread out to the width requised for the heads. ‘I'he bars were 
then passed again longitudinally through ordinary rollers, till 
reduced to the length aud thickness required; after which, while 
still hot, it was straightened by being beaten with wooden mallets. 
The time required tor rolling a shingle into a bar was eight 
minutes. 

‘I'he next process was boring the pin-holes. In doing this the bars 
composing each link were placed one on auother, and bored by oue ope- 
ration, by which weans uniformity of leugth was obtained. Shearing 
the heads of the bars to the proper form was the nextoperation. ‘l'o 
do this the bars were fixed eccentrically on a table revolving in con- 
tact with shears, which, as the table turned, cut off the superfluous 
portions of the heads, 


did not extend more than the very best iron that could be manu- 
fac It may be observed that notwithstanding this amount of 
strain very few of the bars had to be rejected. 

The last process in the manufacture of the chains was numbering 
the bars and lettering the linke, that there should be no mistake in 
erecting the chains, as to every bar being in its proper place. A few 
words will suffice to explain how this was carried out. The chains 
were divided into eight portions and named A, B, O, D, E, F, G, H, 
respectively. The chain A extended from the moorings on one side 
to the centre of the bridge, where it was joined by the chain B, 
which continued to the moorings on the other side, and so of the 
other three remaining chains. The heads of every bar of every 
link were then stamped with the letter of the chain to which it 
belonged and numbered—the heads of the first links at the moor- 
ings being numbered 0, and the heads at the other extremity of these 
links 1. The heads of the second series of links were numbered 1 
and 2; of the third series 2 and 3, and so on throughout the whole 
length of the chains. The bars of every link were also numbered 
1, 2, 3, 4, 5, 6, 7, 8, showing the position they occupied in the link 
during the operation of boring. 

The engineer considered it highly advantageous to the successful 
completion of this part of the bridge that the chains were prepared 
by Messrs. How: Ravenhill, and Co., who spared no pains and 
no expense to carry out his instructions to produce a perfect 
structure; and so far from their making any attempt to evade any 
condition of the contract for their own advantage, the perfection of 
the work was their chief consideration. 

It will show the excellence of the iron they produced to state 
that whereas the late Mr. Barlow deduced that the stretch of iron 
was at the rate of one-ten-thousandth of its length for each 
ton, the iron which Messrs. Howard, Ravenhill, and Co. produced 
for the chains of the bridge only stretched from one-fifteen- 
thousandth to one-fourteen-thousandth part of the length per ton, 
being above 50 per cent. less than Mr. Barlow’s. 

As so much depends upon an honourable contractor in the 
execution of a work, Mr. Page authorised me to make these obser- 
vatious in justice to Messrs. Howard, Ravenhill, and Co. 

Or tHE Prosasie Loap. 

Before considering the degree of strain to which the chains are 
liable, it would be well to investigate the amount of load to which 
a bridge may be subjected. 

M. Navier, a great authority on suspension bridges, calculated the 
load likely to occur on a bridge at 421b. per square foot. The 
standard proof for suspension bridges in France is 200 kilogrammes 
per square métre, which amounts to 41 1b. per square foot, the 
proof load required by the French Government. 

For troops on march 21lin. in rank and 30 in. pace are allowed, 

iving 4-37 superficial feet per man, which, at 11 stone each, would 

35} lb. per square foot. 

The load taken in the calculations for the Menai Bridge was 43 lb. 
per foot super. 

An experiment was made by the engineer of the Chelsea Bridge 
by i picked men on a@ weigh bridge, with a result of 84 lb. 
per superficial foot, but it is not within the limits of probability that 
such a crowd could accumulate on any bridge. 

Seventy pounds per square fout of platform are assumed as a 
standard for the load that may come on a bridge, as being the utmost 
load that the platform could hold, supposing it, in fact, quite filled 
with people crowded as close together as they could be. ‘I'his, it is 
true, is not often likely to happen, but it may do so on a public 
vecasion, and needs, thorefore, to be provided for. 

The march of cavalry, or the passage of cattle, is not so pro- 
ductive of dangerous effects as troops on the march, inasmuch as 
cavalry take up more room in proportion to their weight, and do 
not preserve a uniform 

As regards the ¢ moving load or crowd, it is an acknow- 
ledged fact that it is impossible for a body of people on the move to 
occupy per man less space than trained troops, and as I have before 
shown that troops on the march do not produce a greater dead 
weight than 35} !b., one may safely assume that the dead weight 
due to a moving crowd will not amount to so much. 

Or THE Strain ON THE CHAINS. 

Having described the various loads that may come upon a bridge, 
it may be useful to show the strain produced on the chains of the 
Chelsea Bridge under the several circumstances. 

The stram on the chains from their weight alone is 11 tons. 
The strain from the weight of the platform and road alone is 3:32 
tons, giving a total strain produced by the structure alone of 4°42 
tous or 9°U8 tous below the proof strain. 

‘Lhe strain on the chains from the weight of the structure and a 
load of 70 Ib. (being the weight per square foot of a dense crowd) is 
7°60 tons—or 5:9, nearly 6 tons, below the proof strain ; so that the 
chains will carry in addition to the weight of the structure nearly 
three times the greatest crowd that can come upon the bridge, before 
the proof strain is arrived at. ‘l'aking the breaking strain of the 
chains at 28 tons, we should require 74 times the greatest possible 
load to be brought on the bridge to produce that strain. 

Before concluding these observations on the Chelsea Bridge it may 
be interesting, without taking into consideration the high quality of 
the iron, to compare the strain on the chains with other suspension 
bridges; and for this purpose I may refer to the Hammersmith and 
Pesth Bridges as fine examples of bridge engineering, both being 
built by the same engineer, Mr. Tierney Clarke, at distant intervals 
—the Hammersmith Bridge having been open thirty-six years, and 
the Pesth fourteen years. 

The Hammersmith Bridge is 710ft. 8in. between abutments, the 
span of the main opening is 442ft. 6in., the deflection is 29ft. Gin, the 
useful width of platform is 3Uit., the sectional area of the chains is 
180 square inches, the weight of a square foot of rvad 63 lb. and the 
strain per sectional inch upun the chains from a load of 70 Ib. is 8:86 
tons; the chains were proved up to nine tons, leaving a margin of 
i between the proof strain and the strain from the greatest 

The Pesth Bridge is 1,262ft. between abutments, the central span 
is 666ft., the deflection of the chains is 47ft. Gin., or 1-14th of the 
span, the available width of roadway is 36it. 3in., the weight of a 
square foot of suspended roadway is 74 |b., and the chains have a 
sectional area of 510 square inches. 

The strain produced on the chains witha load of 70 1b. per square 
foot is 7°72 tons, or 1:28 tons below the proof strain, all the bars 
having been proved up to nine tons. 

The margin or allowance between the strain from the greatest 
load and the proof strain is therefore as follows :— 


Hammersmith Bridge... we ss wee oe eee “14 tons 

Peath Bridge ... .0 oo sco orc ooo ooo os 1°28 tons 

Chelsea Bridge... ... ... ove soe coe ove ove 59 tons 
TELEGRAPHIC COMMUNICATION WITH AUSTRALIA.—T wo projects are 
in the field for connecting Australia with Java. It is proposed to 
lay the cable on the north-west of Australia, on the shores of the 
Gulf of Carpentaria, or to take it round to Brisbane, the capital 
of Queensland. At this point the cable would be iu communication 
with the existing intercvlonial lives, and New South Wales, Victoria, 
and South Australia, would thus be brought into connection with 
the countries of the Old World. The cost of laying the line from 
Java to Queensland is estimated at #1,1Uu,0U0; but from Java to 
the north-west a cable could be laid for £243,vvU. Cousiderimg the 
many risks to which the submarine cables are exposed, and the un- 
certainty of their action, there can scarcely be a doubt as to the 








policy of selecting the cheaper route. An accident might impair the 
efliciency of the cable, but the shorter line could be repaired or 
renewed at so much jess cust than the longer one, that 1 appears 
like a wanton risk of money to select the more expensive scueme. 


Every bar of the chains at this stage was tested with a strain of | If the cable is laid om tue north-west coast laud lines will, of 


13} tons per square inch, the contract requiring, in order to insure 
material of the best quality, that the iron used should stand this 
strain without a t elongation of more than one-fortieth 
of an inch in a ten-feet It having been found from 


length. 
experiments made that up to this strain the best commercial iron 


course, be necessary to bring it into connection with the existing 
| system. The cost of such a laud line has i 


been estimated at £120 
per mile, or for the whole from the north-west coast to 
Adelaide a sum of £177,0u0, which would make together a sum of 
£420,000 as the cost of the complete system from Java to Adelaide. 





INSTITUTION OF CIVIL ENGINEERS. 
May 5, 1863. 
Joun Hawxsuaw, Esq., President, in the Chair. 

Tue paper read was on “ American Iron Bridges,” by Mr. Zerah 
Colburn. 

The great number of timber bridges in America might be accounted 
for from the fact, that the first cost of the truss, or superstructure, of 
a timber bridge of any given span, was generally less than one-half 
that of aniron bridge of the same strength. Iron had been occa- 
sionally employed since 1835, but only within the last ten or twelys 
years to any extent. 

Cast iron tubular arches, including one of 80ft. span, were erected 
from the design of Major Delafield, about the time when similar 
arches were adopted by the late M. Polonceau, in the construction 
of the Pont du Carrousel, over the Seine. Major Delafield’s arched 
ribs were elliptical in section, the transverse vertical axis being 
about four times the length of the conjugate axis. In 1888, 
an aqueduct bridge was erected at Washington, by Captain Meigs, 
in which the two arched ribs were formed of water-pipes, through 
which the water flowed. The span of this bridge was 20Uit., the rise 
being 2Uft. The pipes were circular in section, 4ft. in diameter 
inside, and 1}in. thick. The roadway was of timber, supported on 
wrought iron spandrils. The bridge was tested with the arched 
ribs filled with water, and with a load of 1251b. per square foot 
upon the roadway, making the total weight on each rib about 350 
tons. The thrust of one-half of this weight upon each abutment 
would be about 470 tons, corresponding to a strain of 2 tons per 
square inch of sectional area of iron in the pipes. This strain did 
not include the pressure of the water in the pipes, which were 
proved to 300 lb. persquare inch. These examples were, so far as 
the author was aware, the only iron arches yet completed in the 
United States; and with the exception of perhaps a few pivot 
bridges, and one or two ornamental bridges in the Central Park at 
New York, they comprised nearly all the cast-iron bridges in that 
country. 

‘here were a small number of plate, or boiler iron bridges. The 
first was erected in 1847, in place of a timber bridge, by Mr. 
Millholland, on the Baltimore and Susquehanna (now the Northern 
Central) Railroad. This was 50ft. span, and the girders were 
6ft. deep each, being formed of two sides of plates din. thick. 
Between the sides at the topa timber 12in. square was bolted as a 
compression member, and the top was further strengthened by 
two wrought iron bars, din. deep by Zin. thick, while four, similar 
bars were rivetted along the bottom of each girder. The sides were 
stiffened by stay-bolts, enclosed in cast-iron distance pieces, 12in. 
apart from centre to centre. The centre of each girder was 
placed under the rails, which were spiked to the timber torming the 
compression member. The breaking strain of the pair of girders 
was equal to 250 tons of distributed load, and the weight of the 
bridge was 14 tons. When completed, this bridge was coupled at 
each end to a railway wagon; and was slung by chains to a tem- 
porary timber truss. It was then taken 19 miles by railway, run 
exactly over the place it was intended to occupy, the existing 
timber bridge was cut away, and the girder bridge lowered with the 
permanent way ready for traffic, the whole operation not having 
caused an interruption to the traffic of more than two hours. 

Having been long accustomed to trussed timber bridges, American 
engineers, in adopting iron, naturally employed it in trusses also. 
But, before describing the various forms of iron truss bridges, the 
strength of American iron was referred to. it appeared from a 
vast number of experiments made by the United States Ordnance 
Board, that there was but littleiron in any American cast guns of a 
less tensile strength than 11 tons per square iuch ; and in 1851, the 
author had himself seen portions cut trom 11-inch guns, weighing 
6 tons 15 cwt., tested up to 16:14 tons. The transverse breaking 
strength of a large number of samples of re-melted iron, when re- 
duced to the English standard of a bar 2 in. deep and 1 in. wide, 
resting on supports 3 ft. apart, varied from 27} cwt. to 48°1 cwt., 
the general strength being 34 cwt. The minimum crushing strength 
of the irons experimented upon was 374 tons, and the maximum 
77% tons. Experiments made by the Franklin Institute twenty- 
five years ago showed the mean tensile strength of cast iron at the 
first melting to be 9} tons, and the iron employed by engineers in 
Philadelphia now bore from 7°14 tons to 10-2 tons. In 1858, Mr. 
Albert Fink tested the iron used in the construction of a large bridge 
on the Louisville and Nashville Railroad. When the results were re- 
duced to bars 2 in. deep by lin. wide, on supports 3 ft. apart, the 
minimum breaking weight was 29} cwt., moan 32°68 cwt., 
maximum 39 cwt. This iron was a mixture of two-fifths cold blast, 
two-fifths hot blast, and one-fifth scrap. With regard to wrought 
iron, the experiments made by the United States Board of Ordnance 
gave a tensile strength varying from 17 tons to 33°3 tons per square 
inch ; and those of the Franklin Institute a mean strength of 26 tons 
per plate iron. Atthe present 27 tons was generally expected of 
American boiler plate. Other experiments were also quoted to 
the same effect, and it was remarked that, from what had been 
stated, American engineers might work up to rather higher strains 
than were commonly allowed in this country. ‘The high qualities 
of the best American iron were due to the purity of the ore and of 
the fuel employed in the manufacture. In bridges of less than 1.0ft. 
span, even when loaded with a weight of 1:34 ton per lineal foot of 
single line, the strains did not, under the best present practice, exceed 
3°57 tons per square inch in wrought iron in tensiou, and 446 tons 
per square inch on cast iron in compression. 

Of the iron truss bridges that were described, all had certain 
peculiarities in common, distinguishing them from the trussed 
structures adopted in this country. In almost every case the 
compression members of American iron trussed bridges were of 
cast iron cylindrical or octagonal pipes. These simply abutted, end 
to end, against each other; and although means were employed to 
prevent lateral motion of the ends, flanges and bolts were never 
introduced for that purpose. Another, and one of the most impor- 
tant peculiarities, was the depth of truss,a depth exceeding that 
employed by English engineers, except in rare instances, as at 
Chepstow and at Londonderry. American engineers cousidered a 
depth of one-eighth for spans of 2UUft. as only moderate; for 
shorter spans depths of one-seventh and one-sixth were common ; 
and in the case of one bridge of 12uft. clear span, the depth was 
23ft. or nearly one-fifth of the span. It should, however, be 
observed that, in some of the American trusses, the arrangement 
of the tension members was such that, if the depth of the truss 
were not considerable, the diagonals would be inclined at hardly 
more than 8 deg. or 10 deg. from the horizontal; in which case a 
very large quantity of material would be employed, in proportion 
to the supporting power obtained. No American iron or timber 
bridges were ballasted ; often they had no floors, but only a foot- 
path of planks. In bridges having the rails at, or above the level of 
the top chords, known in the States as “deck bridges,” parapets 
were seldom employed; and the trusses were often so short a 
distance apart, that a passenger, looking out of a carriage window, 
was unable to discover any support beneath the train. 1n no bridges 
of two or more spans were the trusses made continuous over a pier; 
each span being always treated as a bridge by itself. , 

‘One of the earliest iron trusses adopted in the States was a trellis, 
known as Rider's bridge. Cast iron T, or angle irons, were em- 
ployed in compression, and wrought iron bars in tension. These 
bridges were so slightly proportioned that they occasionally broke 
down, and the author was not aware that the plan was now adopted 
in new structures. . 

A detailed description was then given of a Murphy-Whipple 
bridge, having a span of 125ft., with the railway supported on 
the lower chords. it was fora double line, and there were three 
trusses, 14ft. apart, from centre to centre, the strength of the 
middle one being about one-half greater than that of either of the 
others. ‘I'he trusses were 23ft. deep, or 0:184 of the span. The top 
chord was formed of cylindrical cast iron pipes, and the bottom 
chord of a chain of square bars, 1Uft. Sin. in length, between the 
centre of the ogee. Upright cast iron posts, placed at the latter 
distance apart, divided the truss into panels, and as the posts were 
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in two lengths, they were each trussed by four round rods, to pre- 
vent lateral failure. The diagonals were in pairs of square rods, 
and were formed also as eye-bars, grasping pins 2}in. diameter, in 
the top chord where the pipes abutted upon each other, and pins 
8}in. diameter in the bottom chord, thus connecting the links, or 
bars, of which it was composed. The diagonal tension bars only 
crosssed each other in two panels on each side of the centre of the 
truss. The top and bottom chords were braced horizontally with 
transverse and diagonal bars. The railway bars were supported 
upon longitudinal timbers, which rested upon transverse oe 
iron rolled beams. The total wei ey eg yee amerd 
was 102} tons, or 8 cwt. - foot of single line. With an additional 
distributed load of 3,000 lb. per lineal foot on each line, the tensile 
strain at the middle tension rods would be 4:27 tons per square inch 
in the middle truss, and 3-12 tons per square inch in the outer 
trusses; but, with a train on a single line only, the ordinary work- 
ing strains did not exceed 2} tons per square inch in tension, nor 
8 tons in compression. 

In 1861 an iron bridge was erected on the line of the Pennsyl- 
vania Central Railroad, across the Schuylkill, at Philadelphia. It 
had two clear spans of 192ft. each, and one pivot span, or turning 
bridge, 192ft. long. The construction was similar to that just 
described, but the truss was only 19ft. deep. The upright~posts 
or struts were of wrought iron, so rolled that, when two bars were 
put together, they form an octagonal tube. The top and bottom 
chords of the turning bridge were of wroughi iron rolled beams, so 
that either might resist extension or compression. The three spans 
for a single line contained an average of 5 cwt. of wrought iron 
and 7} cwt. of cast iron per lineal foot. The nett cost of the bridge, 
exclusive of masonry, was £8,144 10s., or £14 4s. per lineal foot ; 
the wrought iron costing £22 15s. 6d. per ton. 

The pivot was of akind extensively employed for turn-tables. It 
consisted of a fixed and of a movable cast-iron disc, both grooved to 
receive a number of steel rollers, each turned to the frustra of a 
double cone. A circular railway was laid around the pivot, but the 
wheels only bore upon it when the ey = Sor not truly balanced 
on the rollers. With aload of 14 tons ced upon one of these 
bearings, the whole was revolved by a weight of 3} lb. hung over a 
pulley, and connected by a cord to the periphery of the turn-table. 

‘he form of truss introduced by Mr. Wendel Bollman was next 
noticed. In it the load upon each panel was transferred directly 
to the ends of the truss, through a pair of straight suspension bars, 
doing duty only in that panel. With the exception of one pair of 
suspension bars, supporting the centre of the bridge, the bars in 
each pair were of unequal length, and their lower ends were 
attached to the upper extremity of a compensating link, in order 
to allow for contraction and expansion. This bridge could not alter 
its form under unequal loading. A bridge upon this plan at 
ree ay Ferry, on the Baltimore and Ohio Railroad, had four 
parallel trusses for a double line, and a clear span of 124ft. The 
span was divided into eight panels, and the depth of the truss was 
17ft. Gin. The top chords were each formed of a single line of 
octagonal cast iron pipes, and the vertical posts were also of cast 
iron. The strains upon the various parts of the truss caused 
by the weight of the bridge and of a load of 1} ton per lineal fvot, 
were 2'8 tons per square inch in compression iv the top chora, and 
varied from 4:46 tons per square inch in tension in the longer sus- 
pension bars to 7°14 tons in the sborter bars. Mr. Bollman had 
stated that this bridge was tested with a moving weight of 122 tons 
of locomotives on oue span of single line, or nearly 1 ton per lineal 
foot, and that the deflection at a speed of Sin. an hour was ljin. at 
the centre 

The iron bridge designed by Mr. Albert Fink had been more 
extensively adopted than any other on the railways of the United 
States. In this bridge a pair of diagoual tensivn bars convected 
the foot of the priucipal strut or age foo in each truss, with the 
ends of the top chord. This pair of diagonal bars supported one- 
half of the whole weight of the truss and its load. Each half — 
was subdivided by a strut, and two diagoval tension bars extended, 
one tothe nearest end of the top chord,and-the other to the top 
of the centre post. Each quarter span was again subdivided into 
eighths, and theve again, for spans greater than 100ft., into sixteenths. 
Under the direction of Mr. B, H. Latrobe, then engineer of the 
Baltimore and Ohio Railroad, in 1852 Mr. Fink erected an iron 
bridge of three spans, each of 205ft., where that line crossed the 
Monongahela river. The depth of the truss was about one-ninth 
of the span, and the railway was carried at a little above the level of 
the bottom of the truss. The weight of the bridge, including the 
permanent way, was only half a ton per foot vf single line, and with 
an additional load of 1 ton per lineal foot, the tensile strains upon 
the wrought iron did not exceed 5-15 tops per square inch, and the 
compression on the cast iron 4:25 tons. ‘The Green River and the 
Barren River bridges were then alluded to, as being nearly identical 
in construction to that last described. 

The Bollman and the Fink trusses for a single line, and in spans 
of from 16vft. to 200ft., cost £14 per lineal foot,or nearly £28 per 
ton ; while timber bridges of the same span only cost from £5 to £7 
per foot. Still,iron bridges now met with an amount of favour 
which appeared certain to ensure their ultimate substitution for 
timber bridges. A gradual preference was being shown to the plate 
girder, as the great annual range of temperature, from 20 deg. 
below zero to a reflected heat of 130 deg. in the summer sun, was 
not favourable to the use of cast iron in structures of such import- 
ance as railway bridges. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


A very numerously attended meeting of the members of the above- 
named society took place at their assembly room, St. Swithin’s-lane, 
City, on the night of Saturday the 2nd instant. The chair wasfilled 
on the occasion by Mr. J. Newton, of the Mint, who read a paper on 
“ Marine Propulsion.” The subject, Mr. Newton said, was one of 
immense importance, and he trusted that the remarks he had to 
make upon it would be received fur what they were worth, and 
criticised with that freedom which characterised foremen engineers 
when dealing with practical questions. It had been assumed by 
many that the screw system of marine propulsion must be regarded 
as final, and that only in the direction of improvement in the form 
of the screw was their hope of obtaining increased speed in steam 
vessels with lessened expenditure of fuel and power. He had not, 
however, arrived at that conclusion ; and he believed that the mode 
of propelling ships and boats which he intended to describe, and 
which was the invention of his friend, Mr. Robert Vaile, possessed 
at least a claim to the consideration of shipowners and engineers. 

Mr. Vaile proposed to apply to vessels one or more endless chain 
propellers with floats adapted both in form and in number to each par- 
ticular vessel to which they were attached. Some might urge that 
there was nothing of novelty in this suggestion, and at the first 
blush this might ap to be the case. The improvements in the 
details of Mr. Vaile propeller, however, distinguish it from an 

revious arrangement of a like nature which had been attemp' 

These improvements consisted in the form of the floats, their mode 
of connection to the chains, their perfect feathering properties, and 
the total submergence of the , cry The breadth of the floats 
might, in all cases, on account of their being notched so as to allow 
one half to run up to the shaft, and the other half to project beyond 
circumference of the chain wheels, be made equal to the diameter 

of the latter, less the diameter of the shaft, and a few inches of 
ce between the shaft and the upper edges of the —_ floats. 

Thus, for example, if wheels of 10ft. diameter were used with shafts 
of 12in. diameter, and Gin. of space, as clearance, were allowed 
between the floats and the shaft, the floats would be 8ft. Gin. in 
breadth, and as long as the beam of the ship would permit. Now 
488 every portion of the surface of the floats which this peculiarity 
allows to be put into the water without exercising any leverage 
against engines, would travel with equal velocity and have a 
walt must be chtaned ties can be the cane wih seve or ordiaaty 
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Up to the mt time it had been found impossible to drive 
vessels at high rates of speed without incurring the evils of an 
enormous ex; 


diture of steam power, and a ruinous consumption 
of fuel. This was mainly owing to the limited area of mn 

surface brought to bear upon the water in proportion to the bulk 
and weight to be moved through it- Whether screw or paddle- 
wheel were used, the fact remained the same, In the paddle-wheel 


the acting surface of the floats was small as compared with the 
wheel's diameter, and its diameter was necessarily limited by circum- 
stances. Every additional foot of diameter in the le-wheel 


constituted so much additional leverage against the engines, without 
yielding any commensurate gain. 

In the screw the extent of propelling surface was limited by the 
distance between the keel of the ship and her water line. 

The feathering propeller of Mr. Vaile not only admitted of a 
number of floats acting simultaneously on the water, but allowed of 
their being of much greater than ordinary length and breadth. It 
thus ensured a perfect correspondence between the area of the act- 
ing surface of the floats and the power exerted to move them. 
Did not this fact alone justify a +~ that, by the use of such a 
contrivance, high velocities might attained, and that with 
economy of steam power and fuel ? 

It was said, Mr. Newton well knew, that, though both screw and 
paddle-wheels had been made to propel vessels at a rate of from ten 
to fourteen knots per hour, with a “slip” varying from 15 to 30 

r cent., yet that when it had been attempted to gain greater speed 

y increasing the steam power employed, the results were unsatis- 
factory in the highest degree. The extra expenditure of power was 
but wasted, as the percentage of slip always increased in a greater 
ratio than the s of the vessel. The screw or the paddle-wheels 
in such experiments had been found, from their small acting sur- 
faces, to cut their way through the water iustead of forcing the ship 
ahead at a higher velocity. With the feathering endless chain pro- 
peller the float surface was susceptible of increase or diminution in 
exact accordance with the power exerted to move it. Hence one 
point of undoubted superiority over its competitors, screw and 
paddle-wheel. 

Those who had observed a steamship contending with the 
elements during an ordinary sea voyage, and who were not guided 
alone by the experiences of “ trial trips,” in comparatively smooth 
water, best knew how to appreciate the loss of power arising from 
slip and the value of suggested means for avoiding it. If slip were 
not altogether obviated by the propeller of Mr. Vaile, that evil 
would, he (the reader of the paper) believed, be undoubtedly 

In the drawings which accompanied the paper of Mr. Newton a 
vessel was shown fitted with the chain propellers. One was placed 
on either side, and the lower edges of the acting floats were not far 
above the keel. This lowness of position, it was contended, gave 
the propellers great advantages. The floats would act on the densest 
water through which the ship would move. A ship in a sea-way, 
whether she were fitted with screw or paddle-wheels, would have the 
power of her engines frequently exerted in vain, aud this from the 
alternate submergence and elevation of her propeller. With con- 
stantly submerged floats this would not be so. 

A moderate sized Vaile’s propeller would give about 3U0ft. of act- 
ing float surface; aud as it was proposed, as a general rule, to place 
two of them in the after part of the ship—one on either side the 
keel—their united area would be 6uUft. 

The applicability of the propellers to ships of war and their non- 
liability to accident from their complete submersion, were dwelt upou 
at some length by Mr. Newton, as was the facility which they 
affurded for steering in manceuvrivg such sbips in time of action. 

With regard to the method of applying the motive power to such 
propellers, it was shown that either geared or direct-action engines 
might be employed, and, indeed, the horizontal cylinder evgines 
were most strongly advocated. I'he engines and propeliers 
would be concentrated, as it were, in the middle of the ship, and 
would lie almost on her floors. Stability, absence of rolling to a 
great extent, and total freedom from vibration, would be the results, 
it was said, of such a state of things. Means of repairing the pro- 
pellers were pointed out, and it was mentioned that they might with 
advantage be made to take the placo of the paddle-whee's of an exist- 
ing steam vessel, or be fitted under the quarters of a screw ship. 
According, indeed, to Mr. Newton's showing, Vaile’s propellers have 
many claims to the notice of shipowners, engineers, and others who 
have an interest in the improvement of steam navigation, and he 
may be said to have established a case for further inquiry into their 
merits and efficiency. 

At the conclusion of the paper, of which the above report is but 
an abstract, Mr. Newton resumed his seat amid considerable 
applause. ras. 

Mir. Keyte, during the discussion which followed, objected to the 
propeller advocated by the President of the Association, and was 
replied to by Mr. Vaile. Mr. Keyte took exception to the scheme 
mainly on account of the number of working parts in the propeller. 
Messrs. Oubridge, Ives, Briggs, Walker, Miller, and others also 
spoke ; but, finally, it was agreed that the importance of the question 
demanded that more time should be given to its consideration, aud 
the discussion was adjourned. It was announced, moreover, that 
before the next monthiy meeting each member should have sent 
him an illustrated pamphlet descriptive of the apparatus. 

Several gentlemen were elected as honorary and ordinary mem- 
bers of the society prior to the reading of the paper, and the pro- 
ceedings were throughout of a gratifying kind. 





COTTON GIN FACTORY IN THE DHARWAR 
COLLECTORATE. 

Awonast the selections from the records of the Bombay Govern- 
ment which have recently appeared, is an interesting report, by Sur- 
geon-Major Forbes, the superintendent, on the Cotton Gin Factory 
in the Dharwar Collectorate, for the half-year ending the 31st May, 
1862, with letters from the Revenue Commissioner, southern division. 
The subjects discussed in Dr. Forbes’ report relate to the various 
experiments made under the direct agency of the officers appointed 
by Government since 1829 to the present time, for the introduction 
into the Belgaum and Dharwar districts of American and other 
exotic cottons, and an improved machine’ : for cleaning cotton. 
But the most important matters noticed in this report relate to the 
causes of the present enormous demand for machinery; the probable 
supply of American cotton available from Uharwar and contiguous 
districts ; the necessity for European agents in the districts; and the 
adulteration of the cotton by native dealers, and the remedy. These 
points are noticed in the report, from which the following are 
extracts :— 

One result of the present enormously enhanced value of cotton 
has been thesudden and surprisingly increased demand for cleaning 
machinery—tbe number of applicants on the register who have 
deposited the usual advances amounting to 591, the value of which 
will be 138,000 ru, le 

During the last — ‘five years the Government of India has 
fully appreciated the necessity of obtaining some more expeditious 
me of cleaning indigenous cotton than by the slow and expen- 
sive process of the native churka, and at various successive periods 
every temptation and inducement that could be offered was held out 
to obtain the desired end. : ; 

The Supreme Government at Calcutta challenged invention by 
offering prizes in money of largeamount, sufficient toinduce the best 
mechanical skill of the country to enter the lists, and at the ap- 
inted trials many and varied inventions and modifications were 
Prought forward ; but the result proved that the task had baffled the 
skill of the competitors, “ee a “time-honoured ” churka 
continued to hold its sway in trium; 

One or two points essential to success had been overlooked in all 
these machines, and though some of them a alien copes 
to give promise of success and obtained prizes, still, when brought 
into use, it was found that could not surpass the 
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work ; and ultimately all a of obtaining such a machine 
seemed to have been abandon: 

For some years back I have paid very considerable attention to 
this subject, and after careful practical study succeeded in producing 
a machine orieely free from the above defects ; and on i 
to England I took with me working models of these machines 
also supplies of seed cotton. I was thus enabled personally to lay 
these models before some of the first machinists of the country, and 
to explain where the former difficulties lay, and the exact nature of 
the article now required. 

Various parties have been engaged, each introducing his own 
modification with regard to the application of power, &c., but the 
practical result is the production of machinery which, with the esti- 

labour of one man, gives an out-turn of upwards of 100 
pounds of cotton wool per day, with the additional advantage of 
allowing no seed to pass through. 

At the very highest estimate the quantity of cotton cleaned by the 
best worked native churka dves not ex twenty pounds per man 
per day of twelve hours. With such a great advantage in economy, 
not to mention expedition also, as well as the yearly increasing 
scarcity and cost of labour, owing to the amount taken up by rail- 
ways and other public works, the benefit of such machinery, when 
it becomes generally known, will be appreciated, and the cleaning 
of native cotton by its use will in all probability become a separate 
occupation in itself. 

That it will prove sufficiently profitable to engage the attention 

of enterprising parties may be inferred from a statement made by 
Mr. Landon, of Broach, who ought to be well informed, as he had 
practical experience to guide him. In a letter to the Sec to 
Government, dated Broach, 12th January, 1858, Mr. Landon writes : 
—“ As an instance of the superior economy of the saw-gin as com- 
pared with the Gugarat churka (which is the most effective native 
machine in India), | may mention that if the whole of the native 
cotton shipped from Broach were to be cleaned by the furmer instead 
of the latter, a saving would be effected under this head alone of 
more than 30,000 rupees (three lakhs) per annum.” 
_ Thesaw-gin destroyed native cotton, and its value was lowered 
in the market; nevertheless, labour was scarce, and the Broach 
saw-gins, driven by steam, found ample employment. I was at that 
place in the cleaning season of 1859, and I saw the carts laden with 
seed-cotton crowding to the gins, and their owners striving for pre- 
cedence. The exports from Broach at the time at which the above 
estimate of profits was taken, amounted, I believe, to about 45,000 
bales per annum. 

That portion of the province of Berar which is now being pene- 
trated by the railway yields three times the above amount of cotton, 
and manual labour is still morescanty, ‘I'he produce, as it is picked 
from the field, is piled up in one large heap in the open air, where 
it remains sometimes for months until labour can be obtained, 

When first stored in this way, from a short dist it bl 
a heapof snow in whiteness. Dust-storms, however, set in, and the 
heap becomes gradually covered with fine sand and earth, until at 
length one can no longer distinguish what the contents may be. A 
few showers of rain generally succeed those dust-storms, and the 
amalgamation of mud and cotton is completed. 

I may here observe that although the cultivation of native cotton is 
capabie of extension to an enormous degree, yet the amouutof labour 
available is barely sufficient to clean the quantity now produced. 
Any large extension without the aid of cleaning machinery, there- 
fore, cannot be expected ; and this remark is the more applicable, 
when it is considered that the chief iucrease in cotton cultivation 
must be looked for in new districts, such as those of Central India, 
where population is thin and scarcely sufficient to till the land. In 
a well-populated district, like Dharwar, after cultivatiow and picking 
have been disposed of, the available manual labour is wholly m- 
sufficient to clean the produce by the ordinary method, avd though 
cotton has always been a paying crop, it was not until cleaning wa- 
chinery was introduced tuat cultivation largely increased. 

Und rtu disadvantages I have named, and others that might 
be added, with which Indian cotton has to contend, it may be truly 
stated tha, with respect to quality aloue, the consumers at home 
are as yet iguorant of the extent to which India is capable of meet- 
ing their wants. Its produce has not been appreciated, because it 

rarely reached them in fair condition or unadulterated. 

Before the preseut scarcity, when American cotton was procurable, 
Indian cotton was scarcely looked at, save for re-exportation, and 
this latter crisis will only tend to complete the ruin of its name aud 
character, for it is notorious that the high prices ruling have led to 
admixture and adulteration which have quite eclipsed all former 
experience. 

Anything resembling cotton which could be packed intoa bale 
readily passed muster. I have been told, upon reliable authority, 
that the “sweepings” of the gin-house (formerly cast away) have 
been suld in Bom at 13u rupees per candy. It is probable, 
therefore, that at no Aad period has the cotton produce of Lndia 
been seut to England in a condition so unfavourable to its real 
character. 

A very different tale might be told if the crop, from the field to 
the final pressing, received the same care that is bestowed upon it 
in America; but this need never be hoped for so long as the whole 
trade of the interior is left to native dealers. 

When recently at home I was to.d by spinners, who had been in the 
habit of using native Ludian cotton, that there was cotton iv India 
which would suit their purpose perfectly, but that they could not de- 
pend upon uniformity of quality in the contents of a sivgle bale. This 
fact is the secret of the bad repute of ludian cutton, and it points at 
once to the only remedy (one which has been often enuugh urged 
by all men who bad practical experience to guide them), viz., the 
establishment in the interior by private enterprise of European 
agency, capable of competing with the native dealers, in whose 
hands this entire trade is at present suffered to remain. 

There are two objects two be attained which have hitherto 
been totally neglected—First, securing to the ryot the certainty 
that any improvement he can effect in the quality of his produce by 
the exercise of a little more care and trouble in cultivation aud 
picking will bring him its reward; secondly, to provide the mesus 
of protecting the produce from adulteration until it has been finally 
pressed for export. 

That these sould be the work of private enterprise no «ne 
will dispute, and until it be attended to all the aid that is go loudly 
called for from Goverument may be grauted tenfuld. ‘The couniry 
may be interlaced with roads, railways,aud cauals, but the prospects 
of its cotton trade, in so far as the requirements fur home con- 
sumption are concerned, will be in no way improved. 

1 have stated above that the number of gins now applied for 
amounts to 591, over 200 of which have been ordered within the 
last month. 1 should now mention the means avuilable as well as 
the measures which have been adopted to meet this demaud. On 
the 11th April last 1 applied for the sanction of Government to 
enable me to procure from aguante anery of iron castings for 
300 gins, onl received a reply grauting the required sanction, 
from which I have been able to seud the necessary orders home 
by the mail which left Bombay on the 27th May last. I 
have also forwarded, on the 29th May, a second application for per- 
mission to obtain a further supply of 300. These, when received, 
will suffice for yd wang who have already applied. 

To meet the f demand which may be anticipated, there is 
asupply of material now arrived in Bombay (independant of that 
which been lost by the wreck of the James Pilkington), which, 
when received, with the aid of other resources, will enable the factory 
to have upwards of 100 gins ready for distribution in time for next 
years’ crop. 








Cost or Inon-Piarep Surrs.—An Admiralty return of the cost of 
iron-plated ships fitted for sea gives the og ay ag :—The 
r, £377,373; the Black Prince, built b; essrs. Napier, 


Wi 

pate” £378,899; the Resistance, built Westw 
and Campbell, P » £257,848 ; Defence, built by 

Messrs. Palmer, Dr, 602,608. . 
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KENNEDY’S TAPS OR VALVES. 


Ts‘invention, by i od Kennedy, of Kilmarnock, relates to 
improvements in taps or valves. 

Fig. lis an develien, and Fig. 2 is a longitudinal vertical section, 
of a modification of the improved tap or valve as formed with the 
ordinary inlet end A, body B, and curved discharge spout C. In 
the upper part of the body B there is formed a cylindrical cham- 
ber D, and within this chamber there is formed a valve seat E, the 
opening or openings of which communicate with the inlet end A of 
the tap, while the outlet end B of the tap communicates with 
the chamber D outside of the valve seat E, according to a 
comrion arrangement in taps of this class. The closing detail con- 
sists of a kind of piston or plunger F formed with a recess, in which 
there is fitted a disc, plug, or piece G of an elastic material, such as 
vulcanised rubber. The closing piece F, G, is against or 
withdrawn from the valve seat E by means of a screw spindle H, 
which is connected loosely to it, being bored out to receive a central 
stud on the top of the closing piece F, and a groove being formed on 
the stud to receive the point or side of a retaining pin fixed into 
the spindle. The screw spindle H is fitted with a handle I, and 
works in a nut screw tapped in a cover or cap J, screwed (or other- 
wise fixed) to the top of the valve chamber D. To prevent leakage 
through this cover J a rolling packingis applied totheclosing detail or 
piston F, this packing consisting of a ring K of elastic material such 
as vulcanised rubber. The king ring K is retained between 
flanges formed at the top and bottom of the closing detail or piston 
F, but these flanges are so much further apart than the thickness of 
the packing ring K as to permit of its necessary rolling movement 
when the piston moves up or down. The inside of the valve chamber 
D is turned smooth for the rolling packing K to work upon, and if 
vulcanised rubber is used, the surfaces of the tap with which that 
material comes in contact are bb gerne tinned when such parts 
are formed of brass or other metal to which vulcanised rubber tends 
to adhere. 


Fig. 3 is an elevation, and Fig. 4 isa vertical section, showing the 
ps nee of the improvements to a cranetap. The closing detail 
and parts in immediate connection therewith are the same as in the 
modification represented in Figs. 1 and 2, and the description 
already given thereof applies equally to both modifications. Instead, 
however, of the curved outlet C (Figs. 1 and 2), the outlet branch L 
from the tap body B is formed with a transverse socket M to receive 
a hollow and slightly coned plug N, to one end of which there is 
fitted the crane or curved discharge pipe P, whilst the other end 
receives the usual washer and screw nut R, by which it is fixed in 
the socket M. The plug N is slotted to admit the water into it, and 
the socket M is made so wide internally as to admit the water into 
the plug N in any position of the crane P. In this modification the 
tap isshown open, whilst in Fig. 2 it is shown closed. 

Fig. 5 is a plan, and Fig. 6 is a horizontal section, of a 
modification arranged as a ball float tap. In this case the tap 
is placed with the spindle H horizontal, and the ball float 
lever Q, shown partly broken away, is fixed upon it. The discharge 
spout O is shown at right angles to the inlet A, and so as to be ina 
downward direction. ‘lhe spindle H is made with a screw thread of 
comparatively coarse | sage so that a small angular mo:ement of the 
lever Q may sufficiently close or open the tap. It wil! be obvious 
that the improved details may beapplied in other ways besides those 
described ; thus they may be embodied in a stop cock for a continu- 
ous length of piping, or in a tap suitable for a street well, with a 
balance weight or spring to cause it to close. 





Foreien anv Coroniat Jorrincs.—It is affirmed that the greater 
te nate of tho guns in the Charleston forts, which produced such 
amage to the Federal iron-clads during the recent attack, are the 
7-in. rifled Blakely cannon, the same as those on board the Alabama, 
which were used with such effect against the Hatteras. There are 
only two Whitworth guns in the Confederacy, and they are 12- 
pounders. Some Whitworths, of heavy calibre, were captured by 
the Federal blockading squadron.—The access to the valley of Cha- 
mounix is henceforth about to become scarcely more than a simple 
omnibus ride. The adjudication of the works for the first part of 
the Chamounix road will take place on the 9th instant. This under- 
taking, the cost of which is estimated at 589,456f., will be 
commenced immediately. The section in question will commence 
at Fayet, a small village situated among the trees below St. Gervais, 
and will stop at the hills at Servoz. From that point the road, 
instead of ascending, will run along the Arve, and arrive at Cha- 
mounix without any sensible gradient. The rock which stands on 
the opposite side at the foot of the hills, and which forms a barrier 
at the bottom of the valley, will be mined to give passage to the 
food. The ple ys ore an Sided cod to ~ a Mont 
anc. Rises lescents are avoided, and travellers reach 
Chamounix almost insensibly. 








DONKIN’S BEARINGS FOR SHAFTS. 
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Tuts invention, communicated to Bryan Donkin, of Bermondsey, 
consists in providing a water or liquid bearing for shafts, axles, 
pivots, and sliding surfaces, by a continuous circulation of liquid 
forced between a metal box and the shaft, axle, pivot, or sliding 
surface, so as to prevent contact of surface with surface, whatever 
be the material constituting such surfaces. He takes a box or case 
shaped to correspond with the shape of the revolving or sliding sur- 
face to be used with it, and forms therein a central cavity, followed 
by several concentric quadrangular or other cells, according to the 
surface. An orifice is made in the central cavity to allow of the 
inlet of water or other liquid under pressure. 

Fig. 1 shows in longitudinal section one of the water bearings 
applied as the under bearing for the shaft of a screw propeller; 
Fig. 2 isa section through the line X X of .Fig. 1; Fig. 3 is a plan 
of the bearing; Fig. 4 is an inside view, on an enlarged scale, of 
one-half of the bearing; and Fig. 5 is a plan, alsoon an enlarged 
scale, of rather more than one-half of the bearing. 

A is a metal case of the form shown in the sectional view, Fig. 2; 
it is formed on the interior with a central cavity a, into which water 
is admitted under pressure througha pipe b connected with a force 
pump; c, c, are quadrangular cells, extending upwards from the 
central cavity to the sides and ends of the case; d, d, are walls 
or partitions between the cells; these walls or partitions may 
be made of lignum vite, so as to resemble the present system of 
—— screw-propeller shafts, and thus allow of a certain portion 
of the weight, if necessary, being borne by the bearing; e, e, are 
passages formed iu the partions at both ends of the case; these 

ges are not carried in the same line, but are made to break 
joint, as shown in the plan, Fig. 5. They are also gradually re- 
duced in width from the central cavity outwards. B is the upper 
bearing, lined with blocks of lignum vite or other hard wood, and 
constructed in the usual manner. The upper and lower bearings 
are surrounded by hoops or straps ©, C, secured together by bolts 
and nuts D, D; E is the screw propeller shaft, and F the screw. 
The weight of the shaft and screw being ascertained, water under a 
ressure sufficient to overcome the whole or part of that weight is 
orced through the inlet pipe inio the central cavity, from which it 
circulates through the cells ove after the other, slightly raising 
the shaft and interposing a film uf water between it and the interior 
of the case, and finally escaping in thin sheets from the ends 
and sides of the case. In adjusting the upper bearing allowance 
must be made for the raising of the shaft in the lower bearing, as 
above explained. 

Fig 6 is a cross section of a rolling mill fly-wheel shaft, and of a 
water bearing for the same. 

Fig. 7 is a plan of the bearing, and Fig. 8 is an elevation ona 
smaller scale than Figs. 6 and 7, showing two of the bearings, 
one in section applied on each side of the fly-wheel. A is the case ; 
a, thecentral cavity ; b, the pipe for the admission of water ; c, ¢, the 
cells; d, d, the walls between the cells; the passages through the 
walls of the cells are not shown; B is the fly-wheel shaft; C, the 
fly-wheel ; and e, e, bolts and nuts for securing the cage A to the 
foundation D. The upper bearing is dispensed with, the weight of 
the shaft and parts connected with it being sufficient to keep it in 
its place. According to the shape of the surface to which the 
bearing is to be applied, so must its shape be altered ; for instance, if 
the surface be flat so must the interior of the case with the central 
and cellular compartments be flat also. The walls of the cells may 
be made of lignum vite or other hard wood let into the case, so that 
in the event of the pressure of water failing the shaft might revolve 
a ee ater bearings of various forms have already 

n used. 





Extension OF Rartway Lines 1n Wates.—There is a good prospect 
that the deficiency of railways in Wales will soon be supplied, and 
that the additional facilities for travelling will induce still larger 
numbers of tourists to visit it. A branch line from the Chester and 
Holyhead Railway is to be opened in a few days through the Vale 
of Conway to Llanrwst. The Valley of the Dee has now two lines 
leading to its upper ne from Llangollen to Corwen, and the 
other from Rhy! through the vale of Clwyd by Ruthin to Corwen. 
From this latter town a line is to be made through Bala, Dolgelly, 
and the gold mining district in Merionethshire, to meet the coast line. 
An Act of Parliament has been obtained for a line from Ruthin to 
Mold, which will save the long circuit vi@ Rhy] to Chester. Another 
most important line in process of construction runs along the 
Welsh coast from Carnarvon to Aberystwith. ‘This line will 
eventually be connected with the harbour of Porthdynllaen, and 
will thus enable the Great Western to compete with the North- 
Western for the through Irish traffic. A railway, which has been 
open for some time, from Oswestry, joinsanother from Shrewsbury, 
at Welshpool, and it proceeds thence by way of the Machynlleth to 
Aberystwith. Two palatial hotels are intended to be built here by 
joint-stock companies for the accommodation of the wealthier class 
of summer visitors. The sanction of Parliament has been obtained 
for two trunk lines, to join the northern and midland districts of 
England with Milford Haven. The first joins the present railway 
system at Llanidloes, and po thence by Devil’s-bridge through 
the Vale of Teivi. Theo line, branching off from the Shrews- 
bury and Hereford Railway, runs through the Black Forest Moun- 
tains and the Vale of Towy to Carmarthen, where it will join the 
South Wales Railway, to Milford. 
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Tue Marta anp ALEXANDRIA TELEGRAPHIC CABLE.—On Tuesday 
week considerable alarm for the safety of the Malta and Alexandria 
electric cable was excited by the circumstance of the messages 
which had hitherto been invariably most satisfactorily transmitted, 
being very imperfectly received on that part of the line between 
Bengazi and Alexandria. Application was made to the Commander- 
in-Chief to ascertain if a man-of-war could be granted to under-run 
the line, should such an operation prove necessary. Every 
assistance in his power was readily offered by Admiral Martin, and 
orders were immediately given for the Magicienne and Icarus to 
hold themselves in readiness, to be available at the shortest notice, 
should their assistance be required. Fortunately the interruption 
of. the signals, supposed to have been caused by the prevalence of 
astorm at Alexandria, suddenly ceased; and the transmission of 
messages now continues pretty satisfactorily. 

Forrten Rauway Piant.—(From our own Correspondent.) —The 
magnitude of some of the great foreign railway systems is strikingly 
illustrated by the annexed details. At the close of 1862 the rolling 
stock of the Eastern of France Company comprised 614 locomotives 
of various systems, 501 ordinary tenders, 25 tenders on the Engerth 
principle, 1,582 passenger carriages, 11 carriages de luxe (that is, 
devoted to the movements of imperial personages), and 11,190 trucks 
of various descriptions. This imperial stock was increased last 
year by the delivery of 313 additional goods trucks. The adminis- 
tration has ordered 21 locomotives, 12 tenders, and 84 trucks, which 
will be delivered in the course of 1863. In consequence of the 
opening of new sections in Italy, and to meet the growing require- 
ments of the traffic, the directors of the South Austrian, Lombardo- 
Venetian, and Central Italy Company, last year ordered 10 mixed 
engines, with six wheels coupled, 6 goods engines, with eight 
wheels coupled, 117 passenger carriages, 20 baggage vans, and 12 
snow-ploughs. At the commencement of the present year the com- 
pany had still to receive, on orders given out, 16 engines, 17 car- 
riages, 20 baggage vans, and 203 goods trucks. These delivered, 
the company’s parc will consist of 614 engines, 1,284 carriages, and 
8,686 trucks. There are now nine other large foreign companies 
with systems nearly as extensive, on the average, as those just 
mentioned, viz., the Western of France, the Northern of France, the 
Orleans, the Paris, Lyons, and Mediterranean, the Southern of 
France, the Madrid, Saragossa, and Alicante, the Northern of Spain, 
the Austrian, and the Great Russian, while a host of smaller com- 
panies are also in the field. Allowing one locomotive for every 
three kilometres of way as a rough standard, there must be upwards 
of 10,000 locomotives, representing a capital of £25,000,000, now in 
working order on the continent of Europe, and the repair and re- 
placement of this large and gradually increasing stock must always 
afford abundant employment to continental machinists. At an 
adjudication which has just taken place for locomotives required for 
the Berne state lines, the tender ee was that of the house of 
Kessler, of Esslingen, at £1,840 per locomotive. ‘The tenders sub- 
mitted by several Belgian establishments averaged £2,240 per 
locomotive. ; 

Buackrriars Ramway Brivce.—The foundation stone of this 
structure, which, when complete, will form one of the most impor- 
tant links in the wide-spread networkof branchesand feeders which 
the London, Chatham, and Dover are now throwing out in all 
directions, was laid on Saturday last by Lord Sondes, the chairman 
of the company. This foundation block is a single mass of 
Portland stone, nearly five tons in weight, and was placed, b 
means of Mr. Barnett’s apparatus, on a bed of solid brickwor: 
at about ten feet above the actual foundations and nearly 
level with the low-water line. It is hardly necessary to say that, 
though this is called the foundation stone, the foundations themselves 
go considerably below it, and, in fact, are already tolerably advanced 
towards completion. The whole bridge, when complete, will 
cross the river at a uniform level of 30 feet above high-water 
mark, and will be built in five spans, similar to the new city bridge 
at Blackfriars, the erection of which has also been intrusted to the 
same engineer who has charge of the railway bridge, Mr. Cubitt. The 
latter work, however, is being pushed forward with wonderful 
activity, though, apparently, very little is doing towards construct- 
ing the public bridge, which, of the two, is certainly more needed by 
the public than that for the railway. The railway bridge is to cross 
the river in five spans, varying in width from 163ft. at the 
sides to 188ft. in the centre. The girders which span these 
intervals will be on the lattice principle, and three will 
form the width of the roadway, each girder resting on a group 
of four massive cast iron columns rising from the piers. The 
piers will be of granite to below the water-line, and thence, in @ 
eaisson of cast iron will be laid in solid brickwork toa depth of 
27ft. below high-water mark. ‘hese brickwork foundations will 
be built in the manner now always adopted to avoid the expense of 
coffer dams, by means of wrought-iron caissons forced down into 
the bed of the river, the ‘water pumped out, the slime and gravel 
dredged away to the proper depth, and the brickwork laid inside 
the caisson. The stagings of piles necessary for sinkiug these 
caissons are well advanced, and it is expected that the whole work 
may be opened for traffic in about twelve months from this date. The 
close proximity of this railway-bridge will, of course, completely 
hide from that side the still finer structure which is soon to be built 
by the City in place of the present most dilapidated and unsafe pile 
of arches that now does duty at Blackfriars. 
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DIXON’S 





Tus invention, by Edwin Dixon, of Wolverhampton, relates 
to that method of manufacturing welded iron tubes in which two 
tubes are simultaneously welded. 

The improvement in machinery used in the manufacture of 
welded iron tubes consists in the employment ofa single or ordinary 
draw bench, that is, a draw bench of the kind commonly employed 
in making tubes singly, instead of using a double or compound 
draw bench. 

The improvement in furnaces used in the manufacture of welded 
iron tubes consists in separating the welding furnace from the pre- 
paratory furnace, commonly called the back hole, and in which the 
skelps are heated previous to their introduction into the welding 
furnace. 

Fig. 1 represents a plan of a portion of a draw bench and welding 
furnace for the manufacture of two welded iron tubes simultaneously, 
constructed according to the invention, Fig. 1 representing two 
tubes in the act of being welded; Fig. 2 is an elevation of the weld- 
ing furnace, and Fig. 3 is a horizontal section; Fig. 4 represents a 
= of a preparatory furnace constructed according to the invention ; 

fig. 5 is an elevation, and Fig. 6 is a horizontal section. 

ais the single or ordinary draw bench, situated in front of the 
welding furnace 6, on which draw bench a a wagon ¢ works. 
The wagon ¢ carries two forceps d, e, by which forceps the tubes 
f, g, to be welded are taken hold of and drawn from the welding 
furnace and through the pincers. The fixed jaws or parts of the 
two forceps d, e, are carried by the block A, and the movable jaws 
or parts of the forceps are attached to the free ends of the levers i, k; 
1, m, are the pincers through which the tubes fg , are drawn, and 
by which their welding is effected. The tubes /, g, as they are 
drawn through the pincers /,m, are supported on the cross piece 
n, as represented, Each of the tubes f, g, is drawn from the welding 
furnace d, through a hole in the sliding doors 0, p. The wagon c is 
connected to and works on the draw bench a in the ordinary 
manner, and the manufacture of two tubes simultaneously by the 
use of the iuvention is conducted in the same way as when a 
double or compound draw bench is used. 

The preparatory furnace, Figs. 4, 5, aud 6, consists of a furnace 
separate from and independent of the welding furnace, Figs. 1, 2, and 
8, instead of being a portion of the same structure as the welding 
furnace, as is usual. The preparatory furnace consists of a flue g, 
in which the skelps are placed, and heated previously to their being 
transferred to the welding furnace. ris the fire-place of the pre- 
paratory furnace, and s, s, are chambers at the back, in which 
chambers the coal is heated before it is fed to the fire-grate. 
The flame and heated air from the fire-place r pass to the flue q, 
and heat the skelps therein, and then pass to the chimney or stack. 
The skelps, after having been heated in the preparatory furnace, 
are placed in the flue ¢ of the welding furnace. The draw bench ais 
situated in front of, and in a line with, the flue ¢, as seen in Fig. 1. 
u is the fire-place of the welding furnace, the flame and heated air 
from which pass to the flue ¢, and raise the skelps therein to a weld- 
ing heat, which skelps are welded and made into tubes by being 
drawn out of the flue ¢, and through the pincers J, m, in front of the 
flue. Parallel with the flue ¢ is asmaller flue or take-up w, by which 
flue w a portion of the flame and heated air passed into the flue ¢ is 
directed across the flue ¢, and the skelps at that part are raised to a 
somewhat higher temperature than at the other portions of the flue, 
as is well understood. The flame and heated air, after passing along 
the flues t, w, escape to the stack or chimney. 





WRIGHT’S PARALLEL VICES. 

Tuis invention, by Peter Wright, of Dudley, consists in making 
parallel vices in the following manner:—A slide box or receptacle 
1s first made for the slide to work in; this may be made of either 
cast or wrought iron, and receives a slide bar, the section of which 
is similar to that of a piece of T-iron; the two parts intended to 
form the jaws are then forged or stamped out, one of which is fixed 
securely on the slide box and remains stationary upon it; this jaw is 
slotted in its lower parts to allow the slide bar to pass through it. 
The other jaw is also similarly slotted, but is bolted on to the end of 
the slide bar. The grip may be obtained by means of a box and pin 
in the ordivary way, or the stationary jaw may receive a female 
screw, through which the pin or male screw may work, a collar 
being fixed on the pin to bring back the movable jaw, by which 
means a perfectly parallel motion with a firm grip is obtained. 

Fig. 1 is a side elevation of oneof the vices; Fig. 2 an end 
elevation; Fig. 3 a longitudinal, and Fig. 4 a transverse 
section. 

The slide box A is formed of either cast or wrought iron, and 
of the proper form to receive a slide bar of the form, when fitted, 
of an inverted T. The two pieces destined to form the jaws, 
one of which, B, is made with flanges and slotted in its lower 

rt to allow the slide bar to pass through it into the slide 
box, are then forged or tell out. The flanged and slotted 
jaw is then secured firmly to the slide box by the bolts and nuts. 
The other jaw, C, is similarly slotted, and secured to the 
end of the slide bar by bolts and nuts. The box D and pin E are 
then fitted in. This may be done in various ways, that preferred 
being to fix the box D, which is tapped or cut internally or formed 
with a female screw on the top of the slide box A, which is sunk or 
Srooved out to receive it; or instead of the box D the female screw 
may be tapped or cut in the stationary side of the vice. The pin E 
is then passed through the eyes in the head or jaws of the vice ; this 
= is furnished with an adjustable washer F serving to bring 

k the movable jaw C. It is also provided with a spring G 
between the adjustable washer and the jaw O, to equalise the 
pressure and compensate for the wear of the washer F. "ts forming 
tie jaw pieces, or what are technically known in the trade as the 
head and eyes,” the maker can proceed in two ways, either by 
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forging or stamping. If by forging, he takes iron suitable for the 
purpose and forges it into shape, as in the manufacture of ordinary 
vice heads; but the stamping process is preferred, which is effected 
in the following manner :—Having prepared a die of the requisite 
form, iron is taken of a suitable description, and, while in a heated 
state, it is forced into the die, a forge or steam hammer being 
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employed for the purpose, until the die is completely filled. It is 
then removed while hot toa corresponding die, and afterwards placed 
in a hydraulic press to complete the process by pressing or punch- 
ing out the hole which is to receive the box and pin. ‘The manner 
in which these several parts are fitted and secured together has 
already been pointed out. 








THE PHILOSOPHY OF INVENTION AND 
PATENT LAWS.* 
(From Fraser's Magazine.) 

From the earliest periods of the world’s history a general per- 
ception has obtained, that the institution of property stoaguieel ber 
law is, upon the whole, a good thing, both for the haves and the 
have-nots; that the have-nots really get more by this process than 
they would by a general scramble. It is this conviction which has 
divided land into private estates, farms, fields, and enclosures. An 
unenclosed country pertains to the hunter and herdsmen; but the 
cultivator needs hedges and ditches; fences, walls, and palisades. 
Without these or similar arrangements there would be no cultiva- 
tion; and so, strong-handed men became rs of land, and 
guaranteed it to cultivators in smaller or leew parcels in consi- 
deration of rent—in other words a greater or less share in the 
produce. With the land went into ownership all available material 
on the surface or below it, or, as some title deeds run, “ as high as 
heaven and as low as hell :” and thenceforward they who were not 
owners of materials could only obtain a share of them by bartering 
the labour of their hands or brains, or both, either as serfs or as free 
labourers. But the raw material of the world is of little value in its 
natural condition ; and the sweat of the brain is of more importance 
thau the sweat of the brow in turning it to useful account. A 
notion long prevailed that, though hand labour was obviously useful, 
and ought to be paid for, brain labour was a process analogous to 
laying eggs, and not dependent on volition; and, therefore, it was 
not for the interest of the public to pay for the special cultivation of 
spontaneous faculties. The logicians who reasoned thus forgot that 
the act of laying eggs does not necessarily induce chickens, but that 
the process of hatching is also essential, and this latter is not spon- 
taneous, but an act of volition; and hens will frequently abandon 
the hatching process when their eggs are too unscrupulously 
meddled with. 

At last it began to be perceived that brains not only actually con- 
ferred value on matter, but that the brains, in order to their due 
cultivation for the public welfare, needed similar conditions to the 
cultivation of land—the right of ownership and inclosure. Without 
these conditions the cultivation of brain would only proceed in 
secrecy, and be confined to work that could not be appropriated by 
othgs. So the inventive brain made a compromise with royal prero- 
gative to share the profits of a limited property right, either directly 
by heavy fees, or indirectly by partnership with court favourites; 
with a stipulation, that, in consideration of a monopoly for the 
term of fourteen years, by Royal Letters Patent, the inventor or 
discoverer should make known by a specification in writing the 
whole of his discovery for the benefit of the public. As letters 
patent, by royal prerogative, were also granted for monopolies, 
without inventions, meritorious inventors came to share in the 
obloquy attaching to them; and to overthrow a patent of any kind 
was considered a triumph of liberal principles. No inventor was 
recognised as giving a quid quo; and this warp remains in 
many minds up to the present day, and is taken advantage of for 
their own purposes by others seeking only their own pecuniary 
interests. 

Other things being equal, that nation will ever be in the most 
prosperous condition where the natural aptitudes of individuals are 


* By W. Bridges Adams, 
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best fitted to their several occupations. Those who work with 
their brains will ever be a small minority compared with those who 
work with their hands. It is not by doing to-day all that was dene 
yesterday that a nation makes progress, but by something in 
surplus—in short by origination. But for origination, doing to-day 
something more than was done yesterday, we Englishmen dwelling 
in these islands of Britain should be only as a nation of Chinese. 
Originators are they who write books, and make discoveries in 
philosophy and abstract science, and also discoveries in the utili- 
tarian boundaries of mechanism and chemistry. Painters, sculptors, 
and musicians, who priut and publish, come under the same 
category. 

Original writers obtain by law a property in the transcription or 
a of their brains for three generations. They struggled hard 

or it, and they won it; but their position was a favourable one. 
They are the associates of law-makers, and can plead their own 
cause on equal terms with the wealthy and noble. Originators in 
mechanism and chemistry have a less favourable position. Their 
rofessicn is not that of language, and they are litle known, save 
y their results, to the public. 

Young's paraffin oil and Bessemer's steel are on every lip; but 
the inventors, out of their own immediate circles, are little more 
than myths. George Stephenson adyanced railways probably 
twenty years, but the public knew him chiefly through the pen of 
Samuel Smiles. But for this he would have been little more than a 
pame, and only in that more conspicuous than scores of men of the 
same calibre. Many a Lancashire inventor whose brains have 
added hundreds of thousands per annum to the wealth of England, is 
less known than Harper ‘I'welvetrees, the literary insecticide, who 
rivals Moses in advertisements. 

If there be one thing tending more than another to promote 
political quiet in this our England—which has kept us from revolu- 
tion during all the late Continental disturbances and reverses—it is 
the belief that every man may by faculties, industry, and perse- 
verance, rise to any position under the crown; and that by this 
process there is a practical circulation of classes by which the 
owner of a first-class brain may come to be the owner also of a first- 
class estate. 

Take away this conviction, make material wealth individual 
property, and throw brain into common stock by depriving literary 
men, inventors, and artists of their copyrights, one of two things 
would take place: the going back of the nation into barbarism by 
the emigration of the originators, or by a stirring up of the great 
question, why material property should not become common stock 
as well as mental property in brain? ‘The originators, deprived of 
their legitimate pursuit, would find out very soon an illegitimato 
one. This isa matter well worth the consideration of statesmen. 
Had Prince Rupert been a successful patentee, he would hardly have 
been a plunderer on horseback or on salt water. It is better that 
the inventive faculty should be absorbed in changing the forms of 
matter, than in changing ownership with the strong hand. 

An agitation has been got up for some time past with the object 
of abolishing patents, if possible, or, if not, o confining them to 
particular persons and objects ; and it has been stated, that even in 
their case the best mode of recompense would be a Parliamentary 
grant. A committee was sought for by the ‘ate Mr. Ricardo for the 
purpose of considering the whole matter, to hear what the objectors 
to patents had to say on the subject, if not to listen to the inventors’ 
plaint. We will endeavour to set forth the arguments on both sides. 

We find from the “ Lives of the Engineers” by Mr. Smiles, that 
in the days before patents for inventions, when James I. was king, 
grants were given to projectors for draining bogs and supplying 
water, and similar common wants; and we find that these grants 
were obtained as matter of favour by courtiers and old servants of 
the king, and by them transferred to practical men for some con- 
sideration or other. In the time of the second Charles it became an 
ordinary practice to grant to inventors of things “ new and useful,” 
through the influence of patrons, a fourteen years’ monopoly, taking 
care to levy large fees on the grant, and giving nothing in return 
but the monopoly, which, if it were not new, ceased, and if it were 
not useful, produced no remuneration, 

The public certainly sustained no damage by this; and even after 
the patent was granted, judges, counsellors, and jury, thought they 
were doing good service by throwing open a patent. There was a 
time when varnished leather, now known as patent leather, did not 
exist in England. A Frenchman brought over the first sample, and 
took a patent for it in days when a patent cost £100. He worked 
hard, and got his invention into use. He was then pirated by the 
trade, and, in an evil hour, brought an action against an infringer, 
who had a long purse, and set lawyers and agents to work to pick 
holes in the specification. Part of the process was, when the varnish 
was laid on to the skin, to put it between blankets, and bake it in an 
oveu ata specific heat. The poor Frenchman’s own thermometer 
was a Reaumur, and he specified the degrees of heat without naming 
the class of thermometer. On the trial it was alleged that the speci- 
fication was deluding and faulty, for that the heat specified was 
incorrect according to the national English measure, Fabrenheit ; so 
the poor Frenchman lost his patent, and the law officers and the 
trade were duly elated, for “‘ what business had a Frenchman to 
come over here interfering with native manufacturers ?” 

It was a growing conviction of the injustice of thus takin; 
advantage of unintentional errors in specification that led to Lo! 
Brougham’s Act, allowing patentees to make disclaimers of surplusor 
irrelevant matter. 

But patents were not despised by law officers when about to be 
taken out. They obtained in fees about £100 for an English paten 
£80 for a Scottish, and £180 for an Irish patent. These patents 
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ground. In those days a man was not eo em to give, or be 
called on, for evidence in his own cause, and a patent oath was 
regarded much in the same light as a Custom-house oath. : 

Of the importance of patents in inducing some judgment 
may be formed in the fact that our great manufacturing towns may 
be estimated in wealth and ae by the relative number of 
the patents taken by their inhabitants. Manchester and Leeds may 
be said to be built on patents. It was invention, and invention 
very largely protected by patents, that gave rise to our cotton 
manufactures and others, and produced the funds that enabled us to 
be victors in the great world-strife against the tyranny of the 
elder Buonaparte. 

Still it may be and is alleged, that all this was done with the 
patents in the hands of the great capitalists, who would have done 
the same without the patents, and that patents in the hands of poor 
inventors simply prevent great capitalists from turning them to 
account. 

On the other hand a notion has prevailed, that a marvellous 
amount of valuable invention lay hidden in the brains of workmen 
and others too poor to obtain patents, and indisposed to give away 
their brainwork for the profit of others. 

An influential body of men were enabled to put this to the test. 
When the Great Exhibition of 1851 was in process of incubation, it 
was found that there was a great indisposition to exhibit novelties, 
which might be taken and used by manufacturers generally, with- 
out compensation to the producers, This was felt to be a dead lock 
in the attraction of novelty, both as regarded Englishmen and 
foreigners. The Exhibition had to open in May; and on the 
15th of April was assembled in hot haste in the House of Lords— 
Lord Granville in the chair—a committee to hear evidence on the 
subject of patent law. As witnesses were examined eight lawyers, 
four patent agents, nine engineers, four manufacturers, two men of 
science, one M.P. (also a manufacturer), three foreigners, and one 
Henry Cole—total, thirty-two. 

In taking evidence, the value of it must, to a certain extent, be 
determined by professional or other bias for and against. Amongst 
lawyers, the bias will be in favour of such patent laws as will bring 
them the most lucrative practice. We are speaking, not of philo- 
sophical law-makers, but of those who merely follow law as a craft 
more or less lucrative. Patent agents may be assumed to have a 
professional bias also. Engineers may be divided into two bodies 
-—mechanical and civil. ‘I'he former, if skilful and inventive, will 
have a bias in favour of patents as a part of their vocation. The 
non-ipventive civil engineer, on the contrary, will have a decided 
bias against inventors protected by patent, as they place him, to 
a certain extent, under the control of their owners in his operations. 
His profession gives him influence and pa, as a man of ex- 
tensive busivess; and the inventions of others do not add to his 
repute in vulgar estimation, though the sound judgment which can 
appreciate valuable invention indicates a mind of no mean order in 
constructive perception. A mere worldly man would have no 
objection toa valuable patent of his own, or in which he hada 
share, inasmuch as the basis of civil engineering is mechanical skill 
and invention. ‘The term civil engineer may have been appro- 
priate in past times, when the controller of a large work was really 
the designer and inventor, as in the case of Brindley; but it ceases 
to have meaning in the present duy, when the business faculty 
which controls other operations commonly employs engineering 
taleut in operations as much a matter of routine as ordinary house- 
oie and in which no original mechanical perception is re- 

ulred, 
° Manufacturers generally have a bias against patents, because they 
operate to give a preference to the most skilful, They who possess 
orcan command skill prefer the patent system; and, just as inferior 
workmen object to piecework, in which the most skilful men can 
earn the highest wages, mediocre manufacturers would prefer a 
system which placed the whole trade on a level. Men of science 
may, like other men, have their bias. Formerly men of 


contriver, who, ae a difficulty of some sort thrust before him, 
is obliged to do ing to patch the occasion, as he would patch 
a hole in his shoe or in his nether garments. The great mass of 
patents are contrivances, afterthoughts engendered by the pressure 
of circumstances. Invention is forethought. The inventor proper 
is a man of strong perceptive faculties, detecting analogies in matter, 
and pointing out facts to which most persons are blind. 

He is a man of ideas, and when practical in addition, is one of 
the few on whom the progress of society depends. He does not 
work in acorner, or in a peculiar track, but ranges over all varieties 
of matter, and changes it and combines it for human uses. He does 
not work for mere gain: his chief pleasure is in discovery, and not 
in the pecuniary profits of discovery, which he values chiefly as a 
means to further progress, This class of inventor is frequently both 
chemist and mechanician ; is competent to invent or improve a 


steam engine, a mill, a vehicle, a loom, a ship, a gun, curious tools. 


dispensing with human drudgery, new varieties of manure for land, 
new modes of warming, lighting, and ventilating dwellings, and 
new modes of constructing them. The man is universal in his 
instincts and aptitudes. Such is the inventor, more or less; a very 
distinct person from the contriver, who arrives at empirical pro- 
cesses by accident or necessity. 

True Loventors are a very small class, and yet they are the great 
element of material progress. To keep them in ‘a condition of 

verty isa very wasteful process for the nation they belong to. 

he inventor is the maker, the poet of utilitarian matter; and if we 
take the list of inventors and contrivers together who fill the cata- 
logues of the Patent-office in a we shall find 
that they are far outstripped in number by the booksellers’ list of 
great poets and small rhymers, inclusive. 

“But,” say they who profess a desire for the revision of the 
patent laws, “we do not desire to take away the rewards or the 
patents of such men as these. We only want to prevent persons from 
taking patents for small things, and preventing others of greater 
faculties from using them.” 

What, then, does smaliness consist in? What is smaller than a 
piu or a needle, those fine metallic bars that constitute so large a por- 
tion of the external difference between civilised people and savages ? 
Small in the unit they become enormous in the aggregate. ‘he 
difference to the community between a well-made pin or needle is 
so great in the aggregate economy, that the old statute providing 
that ‘‘all pins shall be made with good and sufficient heads,” ceases 
to be ridiculous. 

It is objected to as an injustice that granting a patent to an indi- 
vidual to-day isa robbery of the right of all those who might have 
invented the same thing to-morruw. Yet the same argument holds 
good of land: the right of property in existing persons and their 
descendants forestalls the right of others who might have had it. 

One of the phrases of most emphasis in the present day is “ free 
trade,” “ open competition.” ‘Truly translated, these words mean a 
monopoly of the most absolute kind; not an individual monopoly, 
but a class monopoly. It is the monopoly of capital, which, like all 
monopolies, would entail ruin on its owners were there no counter- 
vailing circumstances. No monopolist makes improvements ; it is 
competition that induces pr , and the competition of capitalists 
amongst themselves is simply a competition for quautity, not for 
quality. The ironmaster reckons by the number of tons he can turn 
out, and not by the number of tons per square inch that his metal 
will bear on strain. The mass of iron-masters are quite satisfied if 
they produce equally good or equally bad iron; and no one will be 
at the expense of experiments to produce a better quality when he 
knows that bis neighbours will match him when it can be done without 
sharing in his expenses. Were there nocopyright in books, the 
trade would all compete which should produce the largest number 
with the worst print and paper, as is done in the United States, 
where they steal the copyright of foreign books. There is no com- 
petition: im all this, save the competition to dig up the largest 
¢ tity of rubbi So long as capital can command exclusiveness 





vursued abstractions ; of late they also at times ome patentees. 
Gea of Parliament—not being abstract legislators—are, of 
course, swayed in their opinions more or less by their constituents, 
or by their private interests. Foreigners are governed by the same 
biases as ourselves; and Henry Cole may also be supposed to have 
had his bius in favour of such an alteration of the patent laws as 
would help to fill his exhibition with novelties. 

Let us now examine the evidence before Lord Granville, to see 
how these remarks are borne out. 

Out of eight lawyers, six were in favour of patents and two 
against them—one of them, Sir John Romilly, being in favour of 
the inventors, but despairing of helping them by the present 
system. 

The four patent agents were, of course, unanimous in favour of 
patents. 

Out of nine engineers, two civils were against patents and one in 
their favour, and that one was a private partner of a successful 
patentee. One of the opponents, Mr. Brunel, stated that from £1 to 
£5 was the value of an original invention to be paid by a master to 
a workman. In answer to a question whether he himself had in- 
vented anything, he said that he had made experiments in bis father’s 
inventions. The six mechanical engineers were all unanimous in 
favour of patents. 

Out of four manufacturers, three were against patents and one in 
their favour. 

Of the two men of science, Sir David Brewster was decidedly in 
favour of patents, and Colonel Reid as dead against them. Of the 
three foreigners, two were in favour of patents, and one, a Swiss, 
against them. There are no patents in Switzerland, as the numerous 
cantons, with separate legislatures, would make a great difficulty in 
patent laws ; but in Switzerland smali manufacturers are prevalent, 
and, doubtless, secrecy prevails. 

The M.P. and manufacturer was decidedly in favour of patents, 
and so was Henry Cole. 

Thus, out of thirty-two witnesses we find twenty-two in favour 
of patents and ten against them. 

If the question were put to universal suffrage, it is probable that 
it would be carried in favour of the inventors. If it were put toa 
suffrage of manufacturers it would probably go against the in- 
ventors. The public are the great gainers by having useful inven- 
tions offered to them without compulsion. The manufacturer of 
little skill and energy, who moves in a round of red taxe not con- 
fined to Government offices alone, is a sufferer by skilful and ener- 
getic competition, 

The first result of the committee—Lord Granville notwithstanding 
—was, that the law was altered, and an inventor, by the payment of 
ten pounds, obtained a protection for six months, which, at any rate, 
answered the fn mene of the Exhibition promoters. At the end of 
four months the inventor may pay other £20, and thus get a patent 
for three years; at the end of three years he may pay £00 and 
prolong it for seven years ; and at the seven years’ end he may pay 
£100, and so obtain a total of fourteen years—£175 total ; and the 
three kingdoms—England, Scotland, and Ireland—are included. 

This is an apparent saving of £185 on the old system ; but it is 
more apparent than real. Under the old system an inventor was 
commonly content with the English patent only, costing £100, and 
not setting any store by the Scotch and Irish. More than this, his 
patent might be for a complicated machine, complete, compounded of 
wheels, levers, and springs, and steam or other power, and all that 


might be original in any of the parts covered application to 
ae other machines or 
nder the present system he cau only patent oue thing, however 


complex ; but the ori parts of a machine, if applied to other 
purposes, must each the subject of a separate t. The in- 
ventor, therefore, may find himself in the icament of paying 
£1,000, instead of £100, for his patent, unless he is content to see his 
separate ons used by others, through the whole range of ma- 


porti 
chinery. The amended law, no doubt, may be an advantage to the 
men of one idea, but is a positive disadvantage to the inventor 


proper. 
What, then, isan inventor? What is the peculiar mental power 
constituting the inventive faculty? “Weare not speaking of the 





to a small class, improvement will not go on. 

It iscopyright alone which enables a bookseller with small capital 
to compete with the larger capital of his neighbours. It is patent 
right which enables an inventor to make improvements in his 
material. It was patent right that induced inventors to try to super- 
sede the Armstrong gun by better weapons, and would have forced 
Armstrong to improve or to vacate his seat, if without Government 
support, and without which patent right not even Armstrong would 
have tried to improve artillery; and without which patent right 
there would have been no competition to induce him to make fresh 
struggles at improvement to maintain his position. It was patent 
right which enabled Cooke and Wheatstone to bring forth the 
electric telegraph; and it was the belief in patent right which 
induced Ricardo and his coadjutors to purchase that patent right of 
Cooke and Wheatstone for £160,000; and it was the competition of 
patent right by other inventors that induced them to try the pro- 
cesses of buying them up or of ruining them at law; and it was 
the impossibility of mairtaining a monopoly against the competition 
of invention that gave rise to their outcry against patents, in order 
to fall back on the monopoly of capital by ens inventors, 
It was the competition of patentee-inventors that forced from 
Armstrong, himself a patentee, by purchase rather than by inven- 
tion, the same kind of outcry against patents. 

But copyright—copyright in designs, patent right, and trade- 
marks, are the fulcra that enable poor men of skill to resist the 
tyranny of capital ; and patents are therefore d d. Ere copy- 
right in designs existed, the practice of manufacturers in Manchester 
was akin to that of theatres. When anything new was resolved on 
by an individual, he kept it as secret as possible till brought before 
the public, and every rival who got a hint of it instantly set to work 
to bribe the workmen, in order to bring out a similar design at the 
same time. When copyright put an end to piracy, competition 
really began and the secrecy and the vo, er nye 

Till within a very recent period public bodies, such as the Civil 
Engineers’ Institution, the Society of Arts, and others, did not admit 
of the discussion of patented inventions. This practice is now dis- 
continued ; and the result is that new inventions and processes are 
brought before the public that formerly were in abeyance. 

If patents were abolished in Great Britain, the first result would 
be that inventors would carry their inventions to countries where 
they could protect them—just as is now done by Swiss inventors, 
who, having no patent laws at home, probably by reason of their 
cantonal divisions, bring their inventions to England and elsewhere, 
to patent them. Or, failing this, they would keep their secret till 
they could find some persons to work them in secret, if possible to 
do so. And factories would be closed to strangers, as in the olden 
time ; and British Associations, and Royal Institutions, and scientific 
publications, would grow. meagre in their new matter, dealing only 
with abstractions. 

It is a curious fact that the publication of an invention, however 
important, which is not patented, does not induce people to put it 
into use. It is the patent, and the working on it, that draws the 
attention of competitors to it, and induces other inventions and 
patents. If an invention be published first, it cannot be patented 
afterwards ; and few men are found who will embark in an expensive 
novelty without security for its use. No Manchestermillowner will 
set up novel machinery, if his neighbours can take it immediately, 
and compete with him without his preliminary expensive costs. The 
originator is in the condition of paying a heavy fine upon his im- 
provement, which price is remitted to those treading in his footsteps. 

It may be said that, if a inventors carried their patents and 
inventions abroad, England would have the advantage of getting 
them gratuitously, without the cost of bringing them into use. But 
the gratuitous patent to be brought from abroad would be analogous 
to published unpatentedinvention. People would not take it up till 
the foreign country had got such a start as’to be possibly too late. 
And though it is very common that the first inventor falls through, 








success, still the fact of prizes having been 
rhe ye yl mone uces Other first inventors to go on, without 
whom we should have no . . 


progress. é; 7 
But why give patents to poor re agg Soe cannot bring them 
into use? gay the objectors’ to patents: That is, in short, to say, 


why grant patents, save to capitalists? In other words, it is simply 
saying that those who are shall never have a chance of rising, 
save by routine. Those who have, shail have more; and those who 
have not, never shall have, by any especial advantage of their brain, 
We think that it would be an evil day for England, could this kind 
of argument prevail to take the form of law. 

We may fairly assume that, until copyright in books and designs, 
and the pi to trade-marks and Pc ae names of mercantile firms, 
shall be abolished, mental right in invention must also be acknow- 
ledged; and if one is abolished, all must be abolished together: in 
which case national progress would cease, and England, deprived of 
the sources of healthy competition, would be reduced to one dead lock 
of inferiority with the feudal system revived. 

If the capitalists opposing ts on the score that they impede 
mechanical or other progress beinimical, let them dig up the records 
to be found in the Blue Books of the Patent Commissioners. There 
are whole mines of works to befound there, of useful inventions notin 
use. Why do they not study them, and turn them to account? Why 
not revive the lost inventions, or those still-born before their time 
for action? One great value of an inventor is, that he stimulates 
progress by teaching the community twenty-five years in advance 
what it is desirable to have done. Why did not Mr. Ricardo dive 
into old records without troubling and paying Cooke and Wheat- 
stone? Only because Cooke and Wheatstone had set their mark so 
forcibly as to concentrate public attention on their work, and for 
this Mr. Ricardo and his coadjutors paid them highly, not with 
a view to excite competition, but, if possible, to extinguish it. 

If, therefore, the law of patents is to be maintained, the real 
question at issue is, how that law may best be amended or re-made, 
so as to obtain the greatest advantage for the public, and also for 
the inventor ? 

At present a patent is granted for something ‘‘ new and useful.” 
But there is no legal definition of what constitutes “ newness,” 
and there is great difficulty in ascertaining whether a new thing 
will be “useful” or not. There is nothing absolutely “new under 
the sun.” The Greek of Alexandria produced the steam engine, 
the windmill, the wheel and pinion, the fire-engine, and 
much other mechanism ; and doubtless there were men in those 
old days with as much wisdom as in the present, albeit with a more 
bounded sphere of knowledge. But what may have existed in the 
old times, or may be raked up in records, does not practically affect 
the question of novelty as regards the public, What has been, and 
is recorded, and has gone out of use, is as though it had never 
existed. Many circumstances cause useful things tu disappear and 
be lost, and their revival should be hailed with welcome. ‘The dis- 
covery of an alchemist, known only to the curious in books, ought 
not to interfere with the reward of, the modern chemist, who re- 
discovers and turns his discovery to public account. 

Newness or novelty, then, should be considered wholly in refer- 
ence to the existing generation. If a thing has not been in use 
during the term of years prescribed by law for acquiring a property 
in unoccupied land, it should be considered as new, even though 
previously recorded. The man who revives a lost or abandoned 
art, and again brings it into use,is a meritorious servant of the 
community, which is benefitted by the revival, and cannot possibly 
sustain damage by a limited monoply of that of which it had lost 
the use. The utility is scarcely worth inquiring into. If not use- 
ful, it will not beused ; and the public will lose nothing if the patentee 
gains nothing. 

The next question is, should the power of granting or witholding 
a patent rest with the law officers? Of course, if a thing be bona 
fide new and useful, they ought not to have any power of refusal. 
But how are they to ascertain this question of newness? In the 
United States it sometimes takes more than a year before an appli- 
cant gets an answer, and during the whole time it is supposed to be 
secret, And this opens men’s mouths to denounce a refusal as 
grounded on nepotism. Upon the whole, therefore, the course least 
open to objection would be for the officers to point out to the appli- 
cant the probable invalidity of his proposed patent, and then leave 
it to his own option to take it or not. 

The present objection to such a course is, that a designing man is 
thereby furnished with a weapon of oppression, wherewith to go 
into a court of law, and by means of a long purse to ruin a rival in 


e. 

This objection arises only from a defect in the law, which has not 
provided a simple and inexpensive court, under the Patent Vommis- 
sioners, to determine the validity or invalidity of patent property. 
As a patent at present stands it is not a property, but simply a 
claim to a property, which has to be made valid in a court of common, 
and not special, law, by the testimony of a great number of costly 
scientific witnesses, hired on both sides to give their opinions, which 
may be honest or dishonest, without any penalty upon them. The 
remedy is simple. 

The declaring a patent valid or invalid should rest entirely with 
the Court of Commissioners, who have granted the patent, and who 
should be competent to put it upon trial upon its own merits and 
defects, and expunge it from the lists wholly or partially; in case 
of the latter, subject to an appeal, free fromcost. It is a process 
which belongs to the public, and not to individuals. The whole 
facilities—the books, specifications, models, and scientific men— 
already exist for useful judgment. 

In case of disputes between rival patentees, it is this same court 
which should define their respective rights under their patents, and 
the decision should be final. This decision should constitute a 
property, never more to be questioned on the same ground. 

As the matter at present stands, a jury may decide to-day as to 
the validity of a patent, and the aggressor may infringe again to- 
morrow and try the validityover again, and so on with any number 
of persons, till the patentee be ruined by his extra costs, It is 
impossible for an individual to maintain his rights against banded 
individuals or corporatious, unless he become himself part of a 
corporation or company, selling his birthright for amess of pottage. 

A Commissioners’ Court m:ght put an end to this by enforcing 
every would-be litigant, whether patentee or opposer, to settle the 
question of property and validity, before going to a jury to assess 
dainages. 

This would at once put an end to chicanery, and patents would 
become properties as capable of sale as any other. 

There is yet another question—the case of an inventor whose 
patent has run out without profit to himself. It may have run out 
from the inability of the inventor to get it into use, for want of 
money, or other means. To impute this to him as a fault would be 
simply to say that no man should be an inventor without money, or 
influence enough to put his invention in practice; an injustice to 
those most needing help. ‘Then may also be the case, that those who 
should use the invention have contrived to keep it out of use till the 
patent has run out; notan uncommon case, when they have not 
contrived to use it without payment. Men who deal in matter are 
very commonly, even when honestly, obtuse to the claims of mind. 
An invention is to them air, wind, nothing. They cannot weigh it 
or measure it; itis not palpable to touch or sight. The iron «nd 
timber are theirs, and an undoubted property ; the thought that gives 
them utility they cannot recognise, 

At present, the renewal of a patent is made dependent on ® 
Council of the House of Lords. In case of opposition by manufac- 
turers or corporations, or powerful individuals, it is mostly beyond 
the means of a poor man, If it can be shown that a certain amount 
of saving has been gained in excess of expenditure, the renewal is 
refused; but there is no definite ecale of reward. An inventor 
may have gained a thousand pounds by that which to the public is 
worth hundreds of thousands, or millions; but his merit is not 
weighed accordingly. 

It seems, therefore, that in case of a patent not having proved 
remunerative by not getting into use, the invention should be 
regarded as being in the same category as when the patent was 
first granted, and renewed by the Commissioners themselves, with- 
out application to auy other court. 

In case.of an i remuneration there should be some 
scale of percentage on savings, or value to the public, on which to 





calculate what is due to the inventor. 
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In the matter of fees it seems quite clear that the application for a 
patent should involve such a payment >as will the office 
expenses, and that subsequent ps ents should be made in verifica- 
tion of the property in cases of disputes. But the processes which 
involve enormous expenses, giving the man of purse the advantage, 
should be dispensed with. It is a question in which the public is 
concerned as well as individuals; and the officers of the court would 
do more substantial justice than can be obtained from the hired 
opinions of clashing witnesses. In the great mass of patents which 
are mechanical questions nothing can be easier than exact defini- 
tions of the principles and practice involved, and, consequently, a 
just solution can be arrived at. 

The present process in patent disputes is to make a jury, aera. 
with er d dim chemical or mechanical perceptions, the arbitrators, 
both of the validity of the property and the compensation. Of course 
they are swayed by the verbiage of the witnesses. It would seem, 
at first sight, thatan Act of Parliament is needed to assure this; 
but much might be done, in the meantime, by the Commissioners 
themselves by their own rules. ‘They who issue the patents are of 
course competent to judge of them. It should therefore be compe- 
tent for litigants to apply to them for their judgment, certificates of 
validity or invalidity in case of rival inventions, and the portion 
belonging to each. It is probable that both judge and jury would be 
glad to receivesucha documentin evidence, simplifying the question of 
property, and leaving to them to assess the damages only. The 
advantage of this would be that the poor man would obtain his 
evidence gratuitously, of the most unimpeachable kind, and the 
hired evidence of the rich man would be thoroughly tested. The 
result would be that the got-up cases depending on length of purse 
would rapidly diminish in number, and patent pirates would cease 
to follow a losing trade. No one conversant with the matter doubts 
that the most apparently intricate cases could be dealt with by com- 

petent men, and the merits disentangled iu the course of a few days, 
if not hours; and the decrees of a Court of Commissioners would 
find their appeal before a jury, if competent men could be found to 
demonstrate a fallacy in their verdict. It certainly does seem a 
practicable thing for the Commissioners to frame a rule that an 
litigants should be competent to apply and obtain the verdict of their 
examiners upon going into a court of law, even if there be no law 
to arrest legal progress before that verdict is obtained. 

It is therefore proposed :— 

1. Thac the condition of newness or novelty required in a patent 
invention shall be considered to be complied with if such inventions 
should not have been in use publicly during the period of thirty 
years previous to the grant. 

2. That in case of a oy mee machine, involving numerous 
parts, all such parts shall be protected by the patent as may be 
original in principle or practice, whether as applied to the specified 
machine or to any other process in which the part may be useful. It 
is not just that an inventor's brains should be used by others 
because he may not have the pecuniary means to take out a number 
of patents; and in taking his first patent he makes known to the 
world all his processes for other persons to use gratuitously. 

8. That the patent shall be renewed as of course, if, during the 
lapse of the term of grant, the inventor, from lack of means or 
helpers, shall have been unable to bring it into profitable use. 

4. That the patent shall be renewed for a longer or shorter period 
if the royalties or profits therein shall not have realised a certain per- 
centage on the value to the public. 

5. ‘That an applicant shall be warned by the officers of the court 
that his patent will be invalid by reason of any previous patent or 
patents. But nevertheless it shall be granted to him under warning. 

6. That such patent when specified shall be examined by the 
officers of the court, aud with due notice to the patentee to show 
cause why not, and failing to do so, it shall be expunged. 

7. That every litigant in a patent case shall be competent to apply 
to the Commissioners for, and obtain their opinion and judgment on, 
the validity or invalidity of any patent or specification, or parts 
thereof, gratuitously, or on the payment of such actual costs as may 
be incurred, in the same mode that office copies of specifications are 
now verified. 

8. That evidence of public use within the period of years consti- 
tuting newness or novelty shall be verified by the officers of the 
court as to actuality, and in case of proof the patent specification, 
or portions of it, shall be expun And the order of the court to 
examine into infringements shall be sufficient to enforce compliance 
on the part of infringers; or if refused, it shall be held as evidence 
against them. 

When we find, day by day, that judges in the law courts are de- 
nouncing the present system of patent trials as imperfect and mis- 
chievous, it seems impossible that the injustice should long 
continue, for the benefit of no one but lawyers, witnesses, and other 
professional men. 

Some years back a company, called the Permanent Way Com- 
pany, obtained possession of a patent for an improvement in 
the construction of fishes to connect the joints of rails. A 
railway company, after using it for some years, refused to pay 
the royalties, and some five years back the F yy brought 
their action. They lost it: they then moved for a new trial, 
on the ground of wrong evidence given against them. This 
second trial was gained by the patentees, and a point of law 
was raised. The point of law was given in their favour, and 
then the five judges were appealed to. They also gave it in favour 
of the patentees, and then the railway company appealed to a larger 
batch of judges, some seven in number. These ju reversed all 
the former decisions, and gave it in favour of the railway company. 
The patentees then appealed to the House of Lords, before whom 
the case is now pending. We advert to it simply as an instance of 
the absurdity and injustice of the existing law, that five years of 
time, and more than ten thousand pounds in costs, have been con- 
sumed in settling a point, the merits of which it could not have 
taken two men of practical common sense, having substantial 
justice in view, half an hour to determine. Heath's steel patent, 
and numerous other cases, might be quoted to the same effect. 

We are not of the number of those who think that genius in an 
individual should be rewarded by a perpetual grant of living with- 
out labour to his descendants, even in the right line. A population 
of all patent holders might thus grow up, till production might be 
exhausted. It is precisely because we wish to keep our English 
pevple at least in a constant process of progress that we would 
give them a stronger interest in the future than in the past. 

But we would increase the duration of a patent from fourteen 
years to twenty-one, and to the end of the inventor's life, if alive 
at the expirat.on of the term. Six months of the present term is 
lost in specifying; and fortunate are they who get their inven- 
tions into common use in less than ten years. The patent com- 
monly expires just gs the public become alive to it, unless per- 
chance falling within that small catalogue of frivolous articles 
which the 7imes delights to objurgate and hold up to public 
execration, as the sum and substance of patented inventions. 

A similar agitation on the subject of patents is now going on in 
Frauce. M. Michel Chevalier, the political economist, has proclaimed 
that patents are mischievous to the development of public industry, 
and advocates instead thereof a system of rewards fen the public 
treasury, adding— 

“There is no fear of the treasury becoming exhausted 
Species of largesse. But the positive desert and merit of 
vention must be well established.” 

We may venture to assume that under such a dispensation no 
Orleanist will pursue the career of an inventor in the Emperor's 


dominions, 
M. Emile Barrault, in answer to M. Chevalier, quotes from a 
1843, to M. Jobard by the Prince Na- 


letter, written December 4, 
poleon—Louis Bonaparte, now Emperor of the French :— 


this 
ie in- 


“I think, with you, that intellectual work is as much a property 
a8 an estate or a house; that it ought to the same rights 
—— possibility of alienation, except fa case of some pu 

ecessity. 

The “safety of society,” and the maintenance of the existing 
dynasty, will probably furnish reasons enough for setting aside the 





inventor’s rights when his politics may be wrong; and when the 

tuventer's “tacite eno well extahitubek” end Wie ‘politics right, a 

grant from the public treasury will substitute a gratuity given, for 

2s taken away, as a public necessity. But England is not 
ance. 
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BOILER EXPLOSIONS. 

Sm,—I have seen so many cases of boiler explosions recorded 
pot yond columns lately, that I have been induced to investigate the 

strength of the material as — to the construction of boilers. 

Boiler explosion, No. 8 in tabular statement of Tue ENGINEER, 
page 244—5ft. in diameter, jin. thick. I will first examine the 
state of the material in this boiler, and assume the ultimate strength 
of the plate = 18 tons extension of the plate -00084 of its length per 
ton strain per inch. In bending this to a radius of 2ft. 6in., 
the exterior half is extended -00369 of its length ; the interior half is 
compressed -00369 of its length. This corresponds to a strain on 
the outer half of 3-7 tons per square inch. 

Before 1 go any farther it will be as well to consider the state 
thus induced. 

The interior in compression is not on the average strained beyond 
its elastic limits —it consequently not only does not assist the 
exterior in resisting steam pressure, but actually has the exactly 
opposite tendency. ‘his tendency | shall not take into consideration 
at present, but proceed to estimate the strength of the outer half 
thickness = ,3; = ‘1875. This, being strained at 3:7 tons to the 
square inch, stands thus: 18 — 3:7 = 14:3 tons; 14°3 Xx -1875 = 
2°68 tons: X ‘56 single rivetting = 1°5 X 2,240 = 3,360 to resist 
3,360 _ 
1,350 
2-49 times the pressure, supposing all the conditions assumed to be 
correct. 


steam strain; pressure 45 X 60 = 2,700 = 1,350 on joint, 


But, firstly, there is no evidence that the plate was worth 18 tons; 
secondly, that none of the plate was injured to a greater extent 
than the 3-7 tons assumed. A single over stiff plate, say double the 
stiffness, would double the damage. Thirdly, it is not to be assumed 
that the boiler was put ther without the use of drifts to make the 
rivet holes coincide. Taking a case in which two holes do not 
coincide by jth of an inch (a very moderate assumption): The 
central distance of rivets will be 1jin.; diameter of rivets, jin., the 
distance over all between 2 rivets = 81. The ,'; will be recovered 
half to each plate, making by the use of adrift Bh of 3} = ‘V1 exten- 
sion of the length of the plate between the outsides of these two 
rivets. 

Now, an extension of one-hundredth of length is utter ruin to 
iron whose extension is 00084 nominally, so that though the boiler as 
designed was weak originally, it might have stood, but with a few 
instances of strain like this it is only to be wondered that the catas- 
trophe did not occur sooner. 

n bending the plate the inner and outer surfaces are practically 
destroyed, the one by over extension the other by over compression ; 
so that the corrosion, affecting only such parts of the plate as are 
valueless, is not, in my opinion, to be much regarded so long as the 
proportion so affected is small, that is to say, a corrosion of 4th of the 
thickness does not weaken the plate by jth or any thing like it. 

I go not, therefore, consider it necessary to refer to any electrical 
theories for these explosions—if those who use boilers will only 
examine their state on the above principles, we shall hear of but few 
more accidents. T. P. Aston Key. 

London, May, 1863. 

P.S.—There is a further addition to the steam strain on the "pre 
induced by the pressure on the boiler ends; the action of this I shall 
examine in another letter. 

We publish Mr. Key's letter in order that our readers may con- 
sider his arguments for themselves. ,We shall remark only that, 
Ist, it would be a very r boiler iron which would bear but 18 
tons strain per square inch originally, 2nd, that boiler iron is not 
necessarily strained by bending, the proof being that the strain 
assumed to exist will not bring back the plate to the flat before the 
rivetting is closed, while, also, sections of iron thus bent into 
cylinders may be, and often have been, tested up to 24 tons or more 
per square inch.—Ep. E.]} 





INVALID PATENTS, ¥ 

Sm.—In your number for 17th April last you give an illustration 
of Granville’s engines, in which the high-pressure cylinder is placed 
within the low-pressure one, and the piston of the larger cylinder 
an annular one working outside the other, &c. : 

Iwishtoinform you that in 1855 I made anew inside cylinder for 
just such an engine, driving the machinery of Mr. Ashby, of Croy- 
don, Surrey, now in possession of Mr. Murdock; the old cylinder had 
split and was then renewed. 

I cannot say how long it had worked, or if it was mt ; but 
Granville’s is either an infringement, or it is one more in the list of 
invalid patents. R. Davizs. 

1, Florence-street, Deptford, 8.E., 

2ud May, 1863. 





TWIN SCREWS. 

Sm,—I observe, by last week’s copy of Tue Enorveer, that Mr, 
Roberts and Captain Symonds are mentioned as the inventors of the 
“twin screw” principle. I would beg to inform you that the 
“ double screw,” or principle of a “ screw under each quarter” is 
my invention, designed when a student at Newcastle in 1851-2 
= le proof of which I can furnish). I first suggested them to Sir 

win Walker in 1858, and have been advocating them to the 
Admiralty ever since. 

During session 1861 they were also brought before Parliament by 
Mr. 8. Beaumont, as an auxiliary to my “improved ram,” and 
spoken of in the House as a principle, not only to “ accele- 
rate 8 ” to enable a ship to “turn almost on her centre,” 
to aid her “ steering qualities,” but to “ diminish vibration” also ; 
as no “two screws,’ with their shafts revolving parallel to each 
other, I constantly reiterated to the authorities, would be likely to 
give the same “ lateral shake” at one and the same instant of 
time; consequently, most of the viLration would be lost. 

As to Mr. Roberts’ patent of the 22nd of May, 1852, mentioned in 
Tue Enornekr, out of the thirty-nine articles (more or less) which 
that document contains, not a syllable in it has any reference to the 
“twin screw” principle. 

Being the “first designer” of the plan the invention isundoubtedly 
mine, and whatever merit attaches to the originator of it most 
assuredly belongs to me, as my numerous papers, now at the Admi- 
ralty, on this and other inventions, will mene | prove. 

EORGE GILL, 
(Late of Mare and Co.’s Ironworks, Millwall.) 

3, New Palace-yard, Westminster, 7th May, 1863. 

[We print Mr. Gill's letter, but must remark that an unpublished 
design, whenever made, amounts to nothing. Nor do desi sent 
in to the Admiralty invalidate the claims of a patentee. . Gill 
does not even say that he Ving newer independent engines to each 
screw, the very essence of vention.—Ep. E.] 





THE CHARING-CROSS BRIDGE. _ 
Sim,—In your remarks on Mr, Hayter’s paper on the Charing- 
cross Bridge, read a few days since at the Institution of Civil Engi- 
neers, I notice one or two points on which I should like per- 
mission to make a few remar! First, it is said that drilling the 
holes by a machine with multitudinous drills instead of ory 
ing them‘is a “novel process;” now this is uot quite “ novel,” ora 
machine working ten or a dozen drills or more at once, was in use 
some thirty years ago, at the New Foundry, Wakefield, and it shows 








a great amount of ignorance or prejudice on the part of our 
oventy 


eee - — ee ll 
punch,” as you very term it, is n versal, as the superiority 
of the wouk, and y eaibly the chatgnens for all work is 


in the proper sense of the term), when com 
operation of punching, there can be little doubt. 

The next point is that of the vertical ties between the top and 
bottom “ booms” of the Here I must confess I am at a loss 
to understand the utility of these links. If the bridge is cc 
designed there can be no necessity whatever for their emplo eat 
and they must be consequently a useless addition to the weigh 
the bridge, If they are n then the bridge has been y 

esigned. 

As to the mode in which the iron girders are suspended, there 
can be little doubt but that a far less objectionable, as well as stronger 
mode, might have been employed. I would ask if, when the design 
of the — was completed and the work commenced, the box 
girder ties between the tops of the columns, and the clips which 
pass round the tops and hold the box girder fast to the top of the 
columns, were comprised in the original design, or whether they 
were not found to be needful after the work had made a great por- 
tion of its progress towards completion? If so, here has been a 
great want of foresight, or an imperfect > 

I notice that all the columns, which are said to be the “ very essence 
of the structure ” are more or less inclined or out of the perpendicu- 
lar, looking chiefly up the river; and the firstonefrom the Middle- 
sex pier on the up-river side is not only inclined but bent, owing, 
as I conceive, to the flanges, by which one sexment is bolted to the 
other on the inside, having given way. This is quite apparent to 
any one passing by boat or standing on the pier, and it will be seen 
that pieces of metal “ packing” or “ liners” have been used to fill 
up the openings between the seams of the segments composing the 
columns or cylinders, which segments, I also notice, are so put toge- 
ther that the junctions of the ends of each segment form a vertical 
line of joints extending from the top to the bottom, there being 
nothing like a “ break joint” visible. 

So far as I can judge, there is little to praise, and less to 
imitate ; the whole matter reminding me of a “ quarter of a mile of 
garden paling, standing on seven pegs,” as remarked by Pe) a 
short time since. 0. F. T. ¥. 

London, May 6th, 1863. 





Rarway Trvser Brrpees.—T wo timber bridges have been set on 
fire this week, ove on the Chatham and Dover line which crosses 
West-street, Walworth, and the other on the Great Eastern line, at 
Ely. Both, it is believed, were set on fire by cinders from locomo- 
tives passing over them. The fire on the first, after it had done some 
damage, was extinguished, but the bridge on the Great Eastern is 
reported destroyed. Why are not wooden structures of railways 
exposed to any danger from fire, Burnettised? We have seen wood 
well impregnated with Burnett's fluid thrust into a strong fire proved 
to be completely univflammable, which is a quality most desirable in 
railway buildings of every kind. We donot know what the differ- 
ence of expense may be, but expense must be a very secondary 
consideration where property of such large amounis, and perhaps 
lives, are concerned.— Herapath. 

Buenos Ayrean Rattways —The commercial advices from Buenos 
Ayres by the present mail announce that the concession for the 
Great Central Railway from Rosario to Cordova has been definitively 
obtained by Mr. Wheelwright, upon the conditions stated by him to 
be essential. These include a guarantee of 7 per cent. for fort; 
years, and a grant of about a million of acres of good land on bo! 
sides of the road. The capital will be £1,600,000, and the line is to 
be completed in five years. The project is stated to have met with 
general support, both from the Government and the people, the suc- 
cess of Mr. Wheelwright in bis analogous undertakings in Chili 
having created confidence, and the route itself being the artery of 
the trade between the Atlantic and the Pacific sides of that portion 
of the continent. A considerable portion of the capital is expected 
to be subscribed in the country. 

Royat Nationa Lirszoat InstirvTion.— During the = ear the 
Society has placed fourteen new lifeboats on the coast. Bix lifeboats 
had also been built for the Portuguese Government, by Messrs. For- 
restt, on the Institution’s plan, and one for the Colonial Government 
of New Zealand. The Institution has now 124 liteboats on the coasts 
of the United Kingdom. The lifeboats of the Institution during 
1862 had saved 358 persons from wrecked ships, nearly the whole 
of them under circumstances of imminent peril, when no other de- 
scription 0° boat could have performed the service. For these ser- 
vices the Institution gran rewards amounting to £915 18s, 1d. 
During the past year 4,081 lives had been saved from shipwrecks on 
our coast. ‘I'he total number of persons saved from shipwreck, from 
the establishment of the Institution in 1824, to the end of the year 
1862, either by its lifeboats, or by special exertions for which it had 
granted rewards, is 12,854. 

To Maxe Poraroe Starcu.—Starch made from the common 
potatoe furnishes an excellent substitute for arrowroot, as a whole- 
some, nutritious food for infants. 1t also makes a good cheap 
pudding for the table, if cooked like , and as it has not the me- 
dical properties of arrowroot, it is much to be peferred as an article 
of daily food, except for children who are subject to diarrhoea or 
summer complaint. The process of making the starch is simple, 
and the time required so short as to put it into the power 
of everyone having the means at hand. Wash any quanti 
of potatoes perfectly clean, and grate them into a tub 
full of clean cold water, stir it up well, let it settle, and then pour 
off the foul water : put the grated into a fine wire or coarse 
hair sieve, plunge it into another tub full of clean cold water, and 
wash the boa Gna the meshes of the sieve and throw the 
residue away, or wash it again if any starch remains in the pumice; 
let it settle again, and repeat the process until the water comes off 
clear , scrape from the top any remains of the pumice, then take the 
starch out, put it on dishes to dry in a warm room, and it will be fit 
for use immediately. When wanted for use, mix as much as may be 
needed in cold water, and stir it into boiling milk, or water, if pre- 
ferred, and it requires nofurther cooking. It also makes a stiff and 
beautiful starch for clearing thin muslins and laces 

Testing ANcHoRS AND Casies.—Mr. Laird has introduced a bill 
into Parliament for em | a standard proof to be applied to 
merchant ships’ anchors and chain cables, and for the 
thereof prior to sale by the manufacturer or dealer. It is scarcely 
necessary to state that it is most desirable for the preservation of 
life and property that the anchors and cables used in the merchant 
navy should be of the best quality. Thiscan only be secured by a 
public test, under proper supervision, and the bill provides for — 
to the Board of ‘I'rdde to license public testing establishments for this 
purpose, and to secure control over them by seein that the testing 
machinery, &c., is kept in proper order, and that the various bodies 
licensed to erect testing machines carry on their business in an 
efficient manner. The duties of the Board of Trade, as proposed 
in the bill, will be very simple, being confined to licensing proper 
parties, and to seeing, as above stated, that the machinery is in 
an efficient state for the purpose contemplated. The 
for testing will also be subject to the approval of the Board 
of Trade; and there is a S _- Ee ; of ya 
others who may be aggriev ry co! owners 0 
ing machines to memorialise the Board of Trade, who are authorised 
to make poy! into the com The bill also 

rovides that it shall be wiul, a certain date to be 
ed, for dealers to sell anchors and cables. The Act is 
intended to apply to all British vessels propelled by steam or sail, 
e in the foreign, colonial, or coasting trade ; and the test to 
which anchors and cables are to be subjected is the standard adopted 
by the Admiralty, which has been found to answer, and to secure a 
very superior article, thoroughly efficient in every be 4 A lia- 
mentary committee sat in February and March, 1860, under the 
chairmanship of Sir James Elphinstone, to inquire into the manu- 
facture of anchors and chain cables for the merchant service, and 
made a report strongly in favour of a com 
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Tus invention of travelling cranes is by James Wright, of 12, 
Copthall-court, Throgmorton-street, London. On a etand or framing 
of suitable weight and strength is placed an engine and boiler, 
which, through a pinion on the main shaft, gives motion to a large 
cog wheel fastened on the spindle of the drum on which is coiled 
the chain passing from it to the extremity of the jib, and terminating 
in a hook or its equivalent in the usual manner. A tie rod 
passes from the extremity of the jib to the extreme rear of the 
machine, by which means the weight of the boiler engine and 
the machinery counterbalances the weight of the substances or 
materials to be lifted. The whole apparatus turns on acircular rail 
round a pivot supported on a frame. The operation is as follows :— 
The chain is made fast to the substance or weight to be lifted; the 
engine being put in motion coils the chain round the barrel or drum, 
thereby hoisting the weight. When it has been raised high enough, 
the crane is turned round on the circular rail before mentioned by 
means of a steam cylinder mounted on the framing, and connected 
by means of toothed gearing with the axles of the wheels. When 
not in use the crane can be transported from place to place by means 
of wheels, which can be raised or lowered by the action of a screw, 
and when not in use they may be drawn up out of the way of the 
circular rail. 

Fig. 1 isa side elevation of the machine, and Fig. 2 a plan of 
the same. Ona strong and suitable frame A, composed of heavy 
pieces of timber, is mounted an arm or jib D, which is made as long 
and at as great an inclination with the frame as possible. The frame 
A is carried and supported by a carriage B, which moves aloug a 
rail by means of the wheels a', a', and also by means of the wheel i, 
which moves on the circular rail @ On the frame A is also mounted 
a boiler F and a steam engine G, which, through the crank ©, gives 
motion to the pinion H, which turns the large wheel K fixed on 
the axle O, on which is mounted the drum or roller I, on which is 
wound the chain J, which passes round a series of pulleys in 
the usual manner, and is connected with a trough or receiver L, 
by means of the links i, i, and a hook p'.. The arm or jib D is 
composed of two pieces of wood J, m, forming an acute angle 
whose lower extremities are united by means of the cross bar W, 
which rests on the frame A, and the pieces are also strengthened by 
the cross pieces 0, o', and p, p'.. The whole machine is centred on a 
bolt or pivot N, which carries a cross piece S', which passes under 
the rails of the carriage B, thus obtaining a greater counterpoise to 
the weight to be lifted. A small steam engine R on the frame A 
gives motion to a pinion e which is connected by means of gearing 
with the wheel J, which, by means of the adhesion of the wheel / to 
the su-face of the rail, turns the whole machine round the centre N. 
Two other wheels, one on each side of the wheel /', serve to steady 
the machine. The action is as follows:—Supposing that the 
machine is employed to lift a shell or trough filled with sand, coal, 
or other substance from the interior of a barge or lighter, and after 
having raised the desired quantity to a certain height it is wished to 
unload the same into or at any particular place, to effect this there 
is fixed on the jib D a wooden arm M, which, pressing against the 
side of the shell or trough whilst it is being wound up, obliges it to 
take the position shown, and thus empty its contents into a truck, 
as shown. ‘I'he wheels on each side of the wheel /! are capable of 
being raised or depressed by means of the screw W, acted upon by 
the bevel wheel X, and a small fly wheel, so that in transport they 
can be drawn up out of the way, at the same time allowing the 
machine to rest on the wheels a, a’. 





Tne Gatway Matt Servicz.—The public anxiety on the question 
of the packet station is becoming very much increased, owing to 
the extraordinary and unaccountable delay of the Government. 
Immediately after the trial trip of the Anglia, the directorate made 
applications to the Government stating that they were ready to re- 
enter on the business of the company, and up to this no reply has 
been returned.— Galway Vindicator. [The original agreement with 
the Galway Com fe ra a regular mail service to St. John’s, 
Newfoundland, that being one of the principal arguments in favour 
of the concession. If, as is endesteed, the new company wish to 
évoid undertaking that service, the delay of the Government in 
renewing the subsidy is explained. | 
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Tue Keoxux.—In coming out of action the Keokuk had the | 
advance, and before she had arrived at the buoy I was alongside of 
her in a small boat. It was nearly dark at the time, but great holes 
were visible in her sides, her prow, her after turret, and her smoke- 
stack. Her plates were bent, and bolts protruded here and there all | 
over her, Before the action her sloping sides and her turrets had | 
been “ slushed ” with tallow, and to avoid contact with this sub- | 
stance I placed my feet in the shot holes, and literally ascended 
to her deck as by a ladder. Until that moment I confess my 
conception of the terrible earnestness with which the rebels had 
fought was far behind the reality. So thickly did she wear 
her scars that no one had been able at the time tocount them. One 
round shot penetrated her after turret, the sides of which, it will be 
remembered, are fustrums of cones, while the turrets of the Monitors 
are perpendicular cylinders. Another shot passed through her port 
bow, and still another through her starboard quarter. ‘These were 
all steel projectiles of 100 lb. weight, and polished to the smoothness 
of a knife blade. The terrible effect of these projectiles may be 
imagined when it is stated that one of them, striking the after turret 
at an angle, when the vessel was almost under the walls of the fort, 
buried itself in the iron mail, and there remains.—New York Herald 
Correspondent. 

Launcu or A Larce Screw Steamer.—On the 2lst March the 
large screw steamer the Georgia was successfully launched from the 
Jarrow shipbuilding yard of Messrs. Palmer Brothers. The vessel 
is of about 2,600 tons burthen, and is the property of Messrs. Fernie, 
Brothers, of Liverpool. She is intended to trade between that port 
and New Orleans for cotton. She is 325ft. long, 41ft. beam, and 
30ft. depth of hold. She is capable of stowing 8,000 bales of cotton, 
and she has accommodation besides for 70 saloon passengers and 
200 second-class passengers. The saloons are all in the after 
poop, which is 90ft. long, and the topgallant forecastle is 
50ft. long. Her crew will number 120, and we trust by 
the time she is ready to take in a cargo of cotton there 
will be no blockade to impede her peaceful avocation. Her engines 
are on the surface condensing principle, and are of 300-horse power 
nominal, having two cylinders 6(0in. in diameter and 42in. stroke ; 
vertical surface condenser, with tubes fixed on Horn’s patent plan. 
They are fitted with feed heaters for the feed water, and with super- 
heaters forthe steam. They will indicate about 1,200-horse power, 
and when in full work it is expected that they will drive the ship 
at the rate of about 10} knots per hour. They are simple in arrange- 
ment, and fitted with all recent appliances for securing efficiency 
of work and economy of fuel. They are fitted with a lifting 
screw, so that the vessel may proceed without impediment 
under sail. These engines were designed by and _ con- 
structed under the superintendence of Mr. F. C. Marshall, manager 
of the engineering department at Jarrow. The entire structure of 
ship and engines has been under the inspection of Mr. John 
Jordan, the principal surveyor of the Liverpool Underwriters’ 
Association, and the vessel is classed for 22 years. Two boilers, 
of 30 tons each, will be put in, and the engines in the course 
of the week, so that the vessel will be ready for sea the fol- 
lowing week. The Georgia is the first of three vessels of the 
same size, ownership, and destination; but Messrs. Palmer are 
engaged to construct for Messrs. Fernie seven more of a larger 
size, being 30ft. larger than the Georgia, and of 3,000 tons. Mr. 
M‘Intyre, the manager, deserves the highest praise for the skill and 
energy with which he carries out those gigantic works of ship- 
building which have given Jarrow a world-wide reputation.— 
From the Northern Daily Express. The Georgia has since, we 
understand, been tried under steam at sea, and fully answered 
the high expectations of her builders and owners. Her engines 
gave out their full power of 1,200 horses, and worked splendidiy, 
giving out 54 revolutions with steam at 201b. pressure and a/| 
steady vacuum in condenser of 28in. A mean of six runs at the | 
measured mile gave a speed of 10°6 knots tothe ship Under this | 
trial there was a remarkable absence of vibration in every part of | 
the hull, not: the least being perceptible even when her large two- | 
bladed propeller was at its greatest velocity, thus evincing great | 
strength from the careful distribution of longitudinal girders and | 
stringers with the light scantling of plating adopted in her con- 
struction by Mr. Jordan. 
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Trarric Receirts.—T he traffic receipts of railways in the United 
Kingdom amounted for the week ending the 25th of April, on 
10,677 miles, to £554,874, and for the corresponding week of last 
year, on 10,237 miles, to £526 981, showing an increase of 440 
miles, and of £27,893 in the receipts. The gross receipts on the 
following fourteen railways amounted in the aggregate, on 7,290 
miles, to £432,942; and for the corresponding week of 1862, on 
7,036 miles, to £415,005, showing an increase of 254 miles, and 
of £17,937 in the receipts. The increase on the Caledonian 
amounted to £1,029; on the Great Eastern to £1,847 ; on the Great 
Northern to £983; on the Great Southern and Western to £24; 
on the Great Western to £1,037; on the Lancashire and York- 
shire to £141; on the London and North-Western to £4,481 ; 
on tho London and South-Western to £1,802; on the Man- 
chester, Sheffield, and Lincolnshire to £1,383; on the Midland to 
£3,793; on the North British to £1,324, and on the North- 
Eastern to £6,829. Total, £24,673. But from this must be de- 
ducted £1,664, the decrease on the London, Brighton, and South 
Coast; and £5,072 on the South-Eastern, leaving the increase as 
above, £17,937. The goods and mineral traflic on those lines 
amounted to £233,111, and for the corresponding week of 1862 to 
£206,371, showing an increase of £26,740. The receipts for 
passengers, parcels, &c., amounted to £199,831, against £208,634, 
showing an increase of £8,803. The traffic receipts on 65 other 
Jines amounted, on 3,386 miles, to £121,932, and for the correspond- 
ing week of last year, on 3,201 miles, to £111,978, showing an 
increase of 185 miles, and of £9,956 in the receipts. The total 
receipts of the past week show an increase of £3,494 as compared 
with those of the preceding week, ending the 18th ult. 

Tue WetsH Coat anp Iron Trapes.—The Newport correspon- 
dence of the Coliiery Guardian states that there is no material 
change to report in the iron trade. The principal works are kept 
going with their usual regularity, and every department is, upon 
the whole, well employed. A new mill is being proceeded with at 
Rhymney, but it will be some time yet before it is completed. The 
quotations for iron remain without alteration. There is a good 
coasting business doing in the coal trade, and several of the 
house coal collieries are pretty actively employed. Judging 
from the preparations now being made to develope old and 
new coal properties, it is quite clear that the future will 
witness a boas competition in the coal trade, and unless an 
unusually increased demand takes place, colliery proprietors 
will have quite as much as they can do to keep their collieries going. 
At some of the collieries in connection with ironworks the men 
have shown a disposition to demand an advance, and in two or three 
instances applications have been made to the masters, but, as may 
be expected, the latter could not possibly accede to the request in 
the present juncture, The men wisely refrained from resorting to 
a strike, as that would only injure themselves in the end. In the 
Swansea district the iron trade is not so active or buoyant as it was 
last week, but the general impression is that this comparative 
dulness is only of a temporary nature, arising probably from the 
unsettled state of European affairs. There is, however, a growing 
disposition among the workmen to demand an increased rate of wages. 
Scores, if not hundreds, of workmen are now wending their way to 
America, and those who have nodesire to roam take advantage of the 
“emigration mania” to demand higher wages. In the Cardiff 
district the iron trade evinces a fair amount of activity, taking all 
the prevailing circumstances into consideration. A cargo leaves 
occasionally for the once United States, but the trade with that 
country forms but a small item in the exports. The orders from the 
continental states are coming in pretty rapidly of late, and if the 
Polish difficulty will be satisfactorily settled without war, it is likely 
that a good trade will be done this year with Russia. The works of 
the district are moderately well employed, and the iron-masters 
seem to have confidence in the future. It is stated on good authority 
that additional puddling furnaces are about to be erected at Aber- 
nant Works, Aberdare. The old coke works, near Whitchurch, 
have also been taken by an iron company, and the ground is now 
being cleared with the view of building first-class works. This 
looks like a cOmmencement of a return to better times, and it is to 
be hoped that such will prove to be the case. The coal trade 
still continues bri 
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TO CORRESPONDENTS. 

Notict.—A SprciAL EDITION of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 


*." Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

Beta.—Captai» Coles’ lectures ave published by Havrison, 59, Pall Mall. 

Lyons.—We are unable to yive you any particulars of the apparatus for 
raising water. 

Bower MAKkER.—We cannot undertake to recommend a particular firm of 
machine makers. 

A SUBSCRIBER.— Messrs. Bulmer and Sharp's patent lapsed on Tuesday last, 
From non-payment cf the £100 stancp. 

ENGINEER. — We are glad to know that your views on the subject of dangerous 
agricultural machinery coincide with our own. 

J. G. C, T.—Ordinary indicators cost from £4 128. 6d. to £558, Richards’ 
indicator is the best for very quick speeds. Its cost is £8 Ss. 

JUVENIS.— We should be glad to assist you to a poxition where your abilities 
would be best applied, but ue are unable to advise you how to obtain such 
an one, 

J.P.—Mr. Cunningham has a considerable number of patents for reefing 
tackle—a dozen, ut least, we should say. Some ef them are sic or eight 
years old, 

A Poor iNvENTOR.— We are, unfortunately, unarle to anticipate the con- 
clusions of the Patent Law Commissioners. We cannot even venture a guess 
whether the fees will be lowered. 

G. 8. P.—Mr. Rendel, of Greot George-street, is the engineer to the East 
Indian Railway Company, We find no patent, duted within the last sour 
years, and issued to Mr. Gibson for tyres. 

Fanprart. — We will look into the matter, but, in the meantime, a 14-in. 
pulley upon a 2-ft. fan is out of all proportion. Your belt can have no 
hold, and your pulley should be 4in. at least, the driving pulleys being 
increased in proportion. 
yj. H. N.—Yow will find a very large amount of information as to the 
Niagara and Montreal bridges in the volumes of THE ENGINEER from 1858 
to 1860. Mr. Weale, 59, hiah Holborn, published a pamphlet by Mr. 
Barlow,on the Neagara Bridge, and he has also published variovs works 
upon the Victoria Bridge. 





THE MANGIN SCREW. 
(To the Editor of The Engineer.) 

Sir,—Can you, or any of your readers, inform me where I can obtain 
information about the ‘‘ Mangin” Screw Propeller, which was tried last 
year on board the Shannon ? c. G. G 

Brixton, May 4th, 1863. 





PETROLEUM AS FUEL. 
(To the Editor of The Engineer.) 

Sm,—Can you, or any of your correspondeuts, inform me as to the facts 
or authenticity of a paragraph which appeared in Galiqnané about two 
months since, in which an American invention is described by which the 
mineral oi] now so largely obtained from the oil wells in Canada was 
applied to the generation of steam as a motive power? M. F. Pearson. 

42, Hunter-street, Brunswick-:quare, May 6th, 1863. 


STIAW’S REGULATORS. 
(To the Editor of The Engineer.) 

§1r,—In the illustration of Johnson’s Motive Power Engines published 
in your impression of April 17th, a regulator for steam engines is shown, 
part of which consists of a disc fitted with sliding weights that are made to 
exert their centrifugal force against the action of springs. This arrange- 
ment was patented by me in April last, and was illustrated in Tuk ENGinzer 
of May 30th, 1862, on referring to which it will beseen that Fig. 4 shows 
an arrangement of my covernor precisely similar in principle to the disc, 
&c,, shown by Fig. 3 of Mr. Johnson’s regulator. My patent is dated April 
23th, 1862, and numbered 1,215. Jonn Snaw. 

Ferrol, April 24th, 1863. 

MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 12th, at 8 p.m.— 
1. Discussion upon Mr. Colburn’s paper ‘*‘On American Iron Bridges.” 2. 
“On the Communication between London and Dublin,” by Mr. W. Watson, 
M.A., Assoc. Inst. C.E. 

Society or Arts.—Wednesday, at $ p.m., “On the Collection and Utili- 
sation of Excrementitious Matter,” by J. L. W. Thudichum, M.D. ; and 
**O» a System of Earth Sewage,” by the Rev. H. Moule, On this evening 
C. Wren Hoskyns, Esq., will preside. 

Civi AND Mecuanicat Eneinrers’ Socikty.—Thureday, 7.30 p.m., “Ou 
Giffaru’s Injector,” by Mr. W. Maw. 





Tne ENGIneEr can be had, by order, from any newsugent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Halj-yearly (including double number), lis. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
Tue ENGrIneer is registered for transmission abroad. 

Advertisenents cannot Le guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in euch week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ail 
single aac ate the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of THE ENGINEER, 163, 
Strand, London, W. C. 
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TESTING CHAIN CABLES AND ANCHORS. 


Mr. Lairp has introduced a Bill into Parliament fro 
enforcing a test of chain cables and anchors used in the 
merchant service. ‘This has been several times proposed 
before, but without obtaining an Act for the purpose. 
The matter, we believe, does not now require the inter- 
vention of Parliament at all, for, since Lloyds have under- 
taken to prove all chain cables and anchors voluntarily 
brought to them for that purpose, Government, the India 
Board, and the Emigration Commissioners, have refused to 
charter any vessel the ground tackle of which has not been 
tested up to the Admiralty proof, and a certificate given 
accordingly. This refusal operates hardly less strongly 
than a compulsory Act, perhaps, indeed, even more smenely 
In one case the penalty for non-testing would be, perhaps, 
a few pounds; in the other case it amounts to a disability 
involving a loss of the most valuable charters in the 
shipping trade. It is trae that there are thousands of 
-craft which have but little chance of ever being chartered 
by Government, or the India Board, or the Emigration 
Commissioners, and these, we might suppose, could therefore 
dispense with all tests of their cables and anchors. But as the 
ships to be engaged as transports or as emigrant ships cannot 
be positively known beforehand, it is almost certain that the 
majority of shipowners will desire to prove at least the 
cligibility of their vessels, and thus sufficient stress will be 
mys upon this as to induce most, if not all, owners to 

ualify” accordingly. 

or every ship in the Navy there is a minimum length 
and size of stud-chain cables, hawsers, and warps, a a 
minimum number and weight of bower, stream, and kedge 
anchors. For steamers the chains and anchors need be 
equal only to those of a sailing ship of two-thirds their 





total tonnage. Thus for a 1,000-ton sailing ship, or a 
steamer of a total to of 1,500 tons, she must have at 
least 300 fathoms of 1$-in. stud-chain cable, tested up to 
55,!, tons, and weighing 23 tons 6 cwt., with three bower 
anchors of 2 tons each, one stream anchor of 12 cwt., and 
two kedge anchors, one of 6 ewt, and one of 3 cwt., the bower 
anchors to bear atest of 35 tons 15 cwt. Lloyds’ Committee 
have adopted the Admiralty requirements, and only grant 
certificates where these are fulfilled. We may observe here 
that the Admiralty test of stud-chain cables is 630 lb. per 
circular | inch of the diameter of the iron of which the 
chain is made: thusachain lin. or £ths inch in diameter has 
64 circular eighths of an inch, and 64 x 630 = 40,320 lb., 
or 18 tons exactly. Now the section in the two sides of a 
1-in, link is 1°57 square inches, and thus this test amounts 
to a strain per square inch of 11°46 tons, a test which is the 
same per square inch, whether the cable is 3in. or 3in. in 
diameter. The breaking strength of good cable iron may 
be taken as from 24 tons to 27 tons per square inch ; but 
even with iron of this quality the link, when made up, 
generally breaks at about an angle of 45 deg. with its own’ 
axis, and under a strain often not more than two-thirds of 
that which would have broken the two sides of the link 
before it was made up. ‘Thus 11in. iron, of the strength of 
272 tons, often breaks, when made up into a stud-link, at 
43 tons, instead of at 55} tons, the sum of the original 
strengths of the two sides. And as such a cable, 1}in. in 
diameter, is tested up to 22% tons, this, it will be 
seen, amounts to more than one-half of its actual breaking 
weight. Open-link chains are proved to but two-thirds 
the strain of the stud-link, or cable chains. 

The proving house of Lloyds’ Committee was erected 
lust year under the superintendence of ‘I. M. Gladstone, 
C.E., in the New-road, Poplar, contiguous to the West 
India Docks. Heretofore chain cables have been tested in 
lengths of 12} fathoms only for the Navy, and 15 fathoms 
for the merchant service, these lengths, being afterwards 
connected by shackles up to any length required. Mr. 
Gladstone prefers, however, to prove from 60 to 75 fathoms 
at a time, and the proving house, of galvanised iron, is 
nearly or quite 500ft. long. At the southern end are 
the offices, weighing machine, hydraulic press, and pumps. 
A railway extends the whole length of the building, and 
there is also an iron trough, about 18in. deep, running the 
same distance, and in which the cable is placed when under 
strain. All the mechanieal operations of handling and 
proving chains and anchors are ‘ormed by a steam 
travelling apparatus, designed by Mr. Gladstane, and called 
the Dromedary. This is a substantialiy made steamcrane, 
mounted upon a four-wheeled truck, and, furthermore, pre- 
vided with means for its own propulsion as a locomotive, 
and also for underrunning cables, and for driving a set of 
hydraulic pumps. As a crane, this machine will lift, 
swing, and lower 10 tons. Stationed near the pumps, and 
working through a universal joint, it will, in a few minutes, 
get up any required strain up to 300 tons ima length of 
75 fathoms of cable, and in other ways it is so serviceable 
that but six or seven men, including engineman, smith, and 
labourers, are employed in the entire work of bringing in 
a cable or anchor from the docks, and testing, repairing, 
and delivering it again. The cost of the Dromedary, we 
are informed, is but £650. The cable is hauled out of a 
barge afloat by a light windlass, and coiled upon a truck. 
This is taken by the Dromedary into the proving house, 
and slowly down the line of rails abreast of the trough in 
which the chain is to be laid for proof. During this 
journey of the truck, which occupies but a few minutes, over 
the distance of 450ft., the cable is let off, by the same light 
windlass, and deposited upon the floor. A large broad- 
grooved sheave, suspended from the jib of the Dromedary, 
is then got under the cable, and with the sheave scene 
adjusted in its position, the Dromedary underruns the 
whole length of 75 fathoms in about 2min., thus hoisting 
the cable into the trough without its being touched by 
hand. The trough is nearly or quite 2ft. wide, aud has 
iron sides of a total section of nearly 60 square inches. 
‘Lhese are fastened by stout flanges at the bottom to the 
heads of piles, driven deeply into the “ made ground.” 
At every 15 fathoms there is a cross-bar, so that 15, 
30, 45, 60, or 75 fathoms may be tested as required, 
the longer lengths being preferred for convenience. The 
cable, being made fast at one end to one of the cross- 
bars of the trough and at the other to the cross-head 
of the hydraulic press, is ready for testing. The hydraulic 
press is horizontal, and forms one end of the trough. It has 
a bore of 16in. and a piston rod of 8in. diameter, the annu- 
lar area for pressure being thus about 150 square inches. 
The press cylinder is long enough to allow of a 10-ft. stroke. 
The highest intended pressure is 2 tons per square inch, 
equal to a total strain of 300 tons, but the 21-in. cables of a 
3,000-ton ship require a proof strain of but 91 tons, and the 
proof of even the Great Eastern’s cables is but 167 tons. 
The permanent friction of the press, which friction is not 
much affected by the pressure to which it may be worked, 
is 11 cwt., and it is seldom that a greater pressure than half 
a ton per square inch requires to be applied by the 
pumps. The Dromedary being run up alongside these, and 
a universal joint slipped upon the pump-shaft, the pressure 
is quickly got up. A machine for exactly weighing the 
strain applied is fixed in a room near by, and from which 
there is a view of the whole length of the cable. ‘The pres- 
sure of the water is received through a small copper pipe 
upon the end of a gun-metal plunger gin. in diameter, 
attached toa scale beam provided with movable weights. 
The strain is increased until the scale beam rises under the 
proof weight, when the cable is struck four or five smart 
blows with a sledge hammer at about the middle of its 
length. No accidents have yet happened to the workman 
striking these blows; but we should suggest a falling 
weight, to be released by a trigger tripped by a long cord. 
The strain is kept on three or four minutes, during which 
the cable is carefully examined throughout. When breaks 
occur, it is almost always at a weld, and a large number of 
links never welded through one-tenth of their cross sec- 
tion have already been found since the proofs commenced 
last November. A large mooring link made by a first-class 
firm for the Peninsular and Oriental steamship Poonah was 





broken the other day at an imperfect weld. Many cables 
go, at every 15-fathom length, almost as soon as the least 
strain is put on. When the cable breaks in two the broken 
ends draw apart within the trough, and it is seldom that a 
fragment of a link flies out, in which case its course is up- 
ward, owing to the form of the trough. The roof of the 

roving house has not yet been hit, however. Broken links, 
if not too frequent, are welded up again at the owner’s ex- 
pense. ‘The torge for this purpose is mounted upon alight 
truck, and is thus moved to the work instead of bringing 
the work to the forge. When the cable has been tested, 
it is underrun from the trough and coiled upon a truck 
and taken away by the means already described. 
The charge for testing, examining, weighing, and 
certifying chains is 10s. per ton, with an increased rate for 
chains under lin. For re-testing the charge is 5s. per ton. 
Anchors are tested at a charge of 10s, for each arm. Links 
are repaired at a fixed scale, according to diameter. If a 
chain will not bear the Admiralty strain on the third 
testing, a certificate will be given up to within 10 per cent. 
of the breaking strain if required. The test for an anchor is 
about two-thirds that for its corresponding cable, and no 
anchor is certified if the permanent set of one arm’ exceed 
3in. The details of the proving establishment are exceed- 
ingly —— and effective, and do much credit to the 
engineer, Mr. Gladstone. 


NEWSPAPER STEREOTYPING. 

Lorp Srannore’s invention of stereotyping was, in its 
original form, and as practised until very recently, quite 
inapplicable to newspaper printing, in which the greutest 
dispatch in publication is indispensable. Newspaper print- 
ing, too, we need hardly say, immensely surpasses in ex- 
tent all other printing; and although it is seldom, if ever, 
necessary to preserve stereotype plates of newspaper forms 
for subsequent impressions, yet the enormous number of 
impressions required within a few hours rendered it espe- 
cially desirable that a form of type might be expeditiously 
as well as cheaply reproduced, in order that two or more 
presses might be set upon the same work at once. It was 
the more desirable, too, to print from cheap stereotype 
plates, for where, as in the printing of the Zimes, 60,000 
impressions and upwards are required daily from the 
same types, the wear of these is necessarily very 
rapid. Not a copy of the Times has been printed 
fer the last few years from original types, and already 
several other London newspapers of large circulation 
are printed from stereotype plates. Before describing 
how these plates are now produced, at so cheap 
and rapid a rate that they may be regarded as the fruits ot 
an invention hardly, if at all, inferior in originality and 
value to that of stereotyping itself, we may just glance at 
the extent of newspaper printing. A copy of the Zimes, 
with its double supplement, contains not far from the quan- 
tity of printed matter which would be required to fill three 
duodecimo volumes of about 400 pages each, and thus the 
eontents of an annual volume of the Zimes would not fall 
far short ef those of one thousand books of the usual 
library size. Continuing the comparison, we are to re- 
member that of the whole of this vast quantity of news- 
paper matter from 60,000 to 70,000 impressions are printed, 
the result being equal to upwards of 50,000,000 copies of 
the duodecimo which we have taken as our standard. 
Although the Daily Telegraph contains very mach less matter, 
copy for copy, than the Zimes, the greater circulation of 
the first-named paper brings up its press-work to an 
even greater quantity than that just estimated. If we 
could thus ascertain the printed matter of all the news- 
papers published in the kingdom, we should be struck with 
the enormous extent by which it annually surpasses that of 
any possible publication of books. Looking, too, at the 
wear of newspaper types, we may mention that, when the 
Times was printed from types, three and a-half tons were 
worn out yearly, requiring to be replaced at an annual 
cost of £2,000. 

In the old process of stereotyping a skilful moulder 
would turn off ten sheets, of 160 octavo pages, in a day. 
The plaster moulds are two hours in drying, and the 
founder then “ dips” them, also, at the rate of nearly ten 
sheets of 160 octavo pages perday. Every printer is aware 
how readily his dampened paper is indented under the 
pressure of the types, and, indeed, in book printing, the 
paper is so far embossed by the types that the sheets re- 
quire to be pressed smooth between boards after they have 
been printed. It was attempted about ten years ago 
to obtain from pressure applied to the types a paper 
matrix into which type metal might be run to form 
stereotype plates. The proprietors of the Zimes took 
up this attempt, and with the ingenuity and means 
which they brought to bear in it, made it successful, and 
have given the result freely to the world. An ingenious 
Swiss, Mr. Dellagana, has had an important share in 
working out the details, which we may now briefly 
describe. 

The pages of the Zimes ‘are “set up” in forms, from 
types, in the ordinary manner. ‘The paper intended to re- 
ceive the indentation or intaglio of these forms is then 
prepared as follows :— Beginning with asheet of very thin 
and fine but strong paper, known variously as bank-post 
or silver tissue, a sheet of brown paper and two or more 
sheets of blotting paper are successively pasted one over 
the other upon one side of the tissue. The opposite or face 
side of the tissue is dusted with powdered French chalk, 
the form of type is first warmed in a steam oven, and then, 
when taken out and laid fiat, the plastic paper web, pre- 
pared for impression, and still damp with paste, is placed 
upon it and the whole passed beneath a weighted roller. 
The impression is as perfect as if it had been made in the 
finest wax. The paper comes from the types without the 
least wrinkle and without cutting or tearing at the edges 
of any one of the thousands of impressions with which it 
is covered. The sheet, too, is nearly dried and is ready for 
the moulding frame. As it is not so stiff but that it may 
be readily bent, the paper is now made to assume the curve 
corresponding to the cylinders, 64in. in diameter, of the 
Applegath presses and those made upon Hoe’s plan by Mr. 
Whitworth, The paper mould is held between an iron 
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back and a block of fire-clay, curved upon its face, and in 
this position the type metal may be and a stereos 
type plate produced in a few seconds, and perfect, with the 
exception of trimming the edges and planing the back, 
which operations are accomplished in a tow minutes more. 
The paper mould is not burnt by the contact of the melted 
type metal, which fuses at a comparatively low temperature. 
A slight discoloration and the least smell of burning are the 
extent of the injury to the mould, which, indeed, is good for 
a dozen or more casts, and may then be filed, if required, 
and preserved for years to be again cast from at any time. 
The sixteen pages of the Times, including its double 
supplement, are thus stereotyped between 4 o'clock 
and 4.40 every morning, the average time of makin 
and finishing each plate being two minutes and a-half 
Instead of printing off a whole edition from a single 
form of type, as many like impressions may be obtained 
at one and the same time as there are presses for 
the work. The two Applegath machines in the Times 
office will print, each, 10,000 impressions an hour, and the 
two Hove presses each 15,000 impressions, so that, if neces- 
sary, and with the aid of quadruplicate stereotype plates, 
50,000 impressions of the same matter might be produced 
in one hour in the Zimes officealone. ‘The stereotype plates 
are broken up daily, after the evening edition is off, and, 
with the addition of a small quantity of fresh metal to 
make up for loss, are re-cast into other plates from fresh 
matter the next morning. The celerity and economy of 
the present mode of stereotyping are invaluable in a large 
newspaper office, and it also possesses great advantages over 
the old mode of stereotyping for all other kinds of printing, 
even where great rapidity of publication is of no im- 
portance, 


LITERATURE. 


A Dictionary of Chemistry and the Allied Branches of other 
Sciences. Founded on that of the late Dr. Ure. Henry 
Warts, B.A., F.C.S., Editor of the Journal of the Chemical 
Society ; assisted by eminent contributors, London: Long- 
man, Green, Longman, Roberts and Green. 

Tus work appears in monthly parts, of which the first 

three are already issued. As a dictionary of almost 

strictly abstract chemistry it is ably compiled, but it 
appears to lack much of that practical chemical! information 
for which a large class of readers are now in the habit of 
referring to chemical dictionaries. From what we see of 
it, thus far, it is not so useful in this respect as Dr. ‘Thom- 
son’s “ Dictionary of Chemistry.” Analysis is very ably 
treated, at a length of nearly 80 pages, in the present work. 
The chemistry of beer is treated at considerable length. 











The Science of Shipbuilding, considered in its Relations to the 
Laws of Nature. By H. Bowisy Wittson, of Canada, 
London: J. D, Potter, 31, Poultry. 

Mr. WILLSON appears to have thought much upon ships, 
but his book would have been more correctly entitled 
“Speculations upon the Science of Shipbuilding.” His lead- 
ing idea is, that the greater resistance of water at succes- 
sively greater depths below the surface is a strong reason 
why ships should have less depth or draught than is now 
allowed in proportion to their tonnage. Ifthe form of the 
after bedy of a ship is such that, at a given speed, the water 
does not run in at the stern as fast as it is pushed aside at 
the bows, then the resistance is certainly greater and 
greater as the depth increases, even with the same mid- 
ship section. Mr. Willson’s speculations lead him to pro- 
pose an armour-plated ship with a displacement of 10,500 
tons,a draught of 18ft., and capable of making 18 knots 
an hour, with a consumption of 200 tons of coals only per 
day. ‘lhe meaus for obtaining so satisfactory a result are 
not clearly stated, but we have a diagram of “ the cross- 
section of least resistance,” the draught being less than 
one-fourth the beam, the hull wall-sided, with moderately 
rounded bilges, and the floor rising from instead of to the 
bilges, uatil it meets a narrow wedge formed portion at 
the centre. Mr. Willson’s book contains many scraps of 
suggestive matter, but it lacks method and clearness. 





Concrete Stone.—This substance, produced under Mr. Ransome’s 
patents, for working which a company is being formed, is attracting 
increasing attention. It can be cheaply moulded aad set to any form, 
however intricate, aud it appears reasonable to anticipate for it a good 
if not superior degree of durability. 

Tne Late Mr. Gooprettow.—In the Manchester newspapers we 
notice the decease of Mr. B, Goodfellow, of Hyde, which occurred 
on the 29th ult., in the fifty-second year of his age. Mr. Goodfellow 
‘was a gentleman extensively known in the engineering world, = 
been the patentee of several valuable inventions, amongst whic 
may be named his metallic piston, compound steam engines, &c. 
His kindly manner, his benevolence, and his sociable qualities, to- 
gether with the reputation he held in his profession, had gained him 
the respect of a large circle of acquaintance, who will hear with 
regret of his early removal. 

‘Tue Late Mr, James Fantoy, C.E.—The engineering world will 
severely feel the lamented death of Mr. James Fenton, C.E., of Low 
Moor, which took place at Leamington, on the 22nd ult., after a 
protracted illness. ‘I’hose who stand highest in the mechanical field 
of science knew the great worth of the deceased, and he will be long 
regretted by numbers of students who can no more receive his 
siucere and kindly words of advice or the benefits of his helping 
hand. Mr, Fenton was held in deserved esteem by every engineer 
who had the good fortune to know him. Of the Institution of Civil 
Engineers he was a practical and valued member, and was also a 
member of the Council of the Institution of Mechanical Engineers. 
Mr. Fenton was at one time engaged as a civil engineer in the con- 
struction of the Leeds and Thirsk Railway, and afterwards as loco- 
motive superintendent of the Manchester and Leeds line. For 
several years past he was consulting engineer to the Low Moor 
Iron Company. 

Nava. Enaiveers.—The following appointments have been made 
since our last:—Allan M’Innes, Chict engineer, to the Geyser; 
Joseph Wyllie and Arthur Moreton, asst.-engineers, to the Valorous ; 
G. Kigby, supernumerary in the Indus, promoted to 1st-class assist.- 
engineer; H. A. Henri, engineer, tothe Indus for the Tilbury; George 
‘Thompson, engineer, to the Indus for the Nightingale; T. Bullions, 
chief engineer, to the Hannibal; W. Wotton, chief engineer, to the 
Leander; R. W. Hulford, engineer, to the Leander; John Ether- 
ington and William Skelton, assist. engineers, to the Hannibal; 
William 8, Cottam, J.Wendover, and G. Fordham, assist.~ saree, 

the 


to the Leander; C. F. Hurlford, assist.-engineer, to the Cum 
= the Arethusa; J. Foster, 
uroras 


, to the Indus for 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for 8ix Months, 
$410. Witt1am Perkins, Churchfield House, Margate, Kent, ‘‘ Improve- 
ments in the manafacture of a substitute for turpentine, which is also 
applicable to the manu! of varnishes, and to purposes to which tur- 
tine is now ordinarily applied.”— Petition recorded 20th December, 1862. 
218. Etus SHACKLETON, Loth, near Ruysbrook, Belgium, ‘“ Improvements 
in lovms for weaving.”— Petition recorded 24th January, 1863. 

697. WiLLtaM Youna, Fleet-street, London, “ Improvements in type com- 
posing and distributing machines.”—Petition recorded 14th March, 1863. 
742. WituiaM Reay, jun., Thropton Hill, near Rothbury, Northumberland, 
“An improved machine for amalgamating minerals and other metal- 
liferous - metallurgical products or substances.” — Petition recorded 20th 


March, 

789. Gonos Cowpery, Llanymynech, Salop, ‘Improvements in machinery 
for making bricks.” 

791. NaTuanie. RicharD Hawt, Rosherville, Northfleet, Kent, “ Improve- 
ments in construction of weighing — 

793.. THoMas PARKINSON and JouN Woop, Manchester, “An improved 

pplicati f embroidery to cottun printed fabrics,” 

795. Gores Davis, Serie-street, Lincoln’s-inn, London, ‘ Improvements 

in engraving upon metals.”—A communication from Louis Charles Emile 


Bray, Wicklow, Ireland, ‘‘ Improvements in projectiles 

or ignition missiles.” 

RANK AprLeGats, Bradford-on-Avon, Wiltshire, ‘‘ Improvements in 

railway carriage doors.” — Petitions recorded 26th March, 1863. 

801. Joun GrantuaM, Nicholas-lane, London, “Imp ts in t 
connected with machinery used in manufacturing compressed fuel.” 

803. RICHARD ARCHIBALD Brooman, Fieet-street, London, ‘‘ Improvements 
in machinery for scouring wool.”-A communication from Jean Henri 
Chaudet, Rouen, and Firmin NatalisThuillier, Amiens, France,—Petitions 
recorded 27th March, 1863. 

809, ARCHIBALD Hewison Perry, Guildford-road, Brighton, “ Improvements 
in working railway points, switches, and signals, aud in the apparatus to 
be employed for that yo # 

811. James Leeming and RicharD SHIERS MARKINDALR, Broughton, Lan- 
cashire, ‘* An improvement in carding engines.” 

813. WILLIAM Symons, Hatton-garden, Leodee, ** Improvements in barome- 
ters. ” 








815, Joun Dawg, Manchester, and Gustav Biscuor, jun., Swansea, Glamor- 
ganshire, ** Improvements in the manufacture of aniline, naphthaliue, and 
other analogous bodics, and in apparatus connected therewith, which appa- 
ratus is also applicable to obtaining finely divided metallic iron for other 
purposes.” — Petition recorded 28th ‘March, 1863. 

819. HaeskeTH Huaues, Homerton, Middlesex, ‘‘ Improvementsin machinery 
for shaping metal and plastic substances.” 

821. WitttaM Epwarb Newton, Chancery-lane, London, “ An improved 
process for producing yellow colouring matters and other colours, which 
may be derived the m.”—A communication from David Clovis Knab, 
Coimar, France. 

823. James Payne, Kirkcudbright, N.B, ‘‘ Improvements in fire-escapes,” 
—Petition recorded 30th March, 1863. 

825. Joun SMeTHuRst, Ryton, Lancashire, ‘‘ Improvements in steam 
engines and boilers, part of which improvements is applicable to heating 


urposes. 

say, RICHARD FuRNIVAL, Manchester, “ Improvements in and applicable to 
platting or braiding machines.” 

829. ARCHIBALD HAMILTON BELL, 
BELL, Woburn-place, London, ‘* 
armour of vessels of war.” 

831. Ernest OswaLD Cos, Brook-street, Grosvenor-square, 

in propellers for shi and other vessels.” 

833. Joux MacMiLtan Dusop, Manchester, “ Improvements in machinery 
for ginning cotton.” — Petitions recorded 31st March, 1863. 

834, JouN SMALLEY GaimsHaw, Huncoat, near Accrington, Lancashire, 
“Improvements in carding —, 

835. James HinpiE, Sabd.n, WiuuiaM Freupine Catvert, Enfield, and 
— Padiham, Lancashire, *‘ Improvements in looms for 
weaving. 

837. JoserH Bray, Stretford, Lancashire, “ Improvements in the construc- 
tion of omnibuses, railway carriages, and other vehicles.” 

838. MicHas, Henry, Fleet-street, London, “An improved method of 
lubricating.”—A communication from Edwin P. Quadling, Cape Town, 
South Africa. 

840. Walter West, Euston-; 
railway signals.” 

841. WiLttaAM MitcHELt, Carlton-hill East, 8t. John’s Wood, London, “‘ An 
improved process fur coating iron.”—A communication from James 
Mitchell, New York, U.S. 

843. EpwArRD Brown WiLSon, Parliament-street, Westminster, ‘‘ Improve- 
ments in the manufacture of iron and steel and other metals, and in the 
apparatus employed therein.”—Petitions recorded 1st April, 1863. 

847, Epwin Francis Cuarks, Holmer-road, Wide . Herefordshire, 
“ Improvements in the means of fastening rails for railways.” 

849. Joun Cassatt, La Belle Sauvage Yard, London, “ Improvements in 
stills for the distillation of petroleum and other heavy oils. 

851, WitttAM Jones, Liverpool, “ Improvements in the construction of 
ships or vessels, part of which improvements are also applicable for con- 
structing buildings, and for various other ¢ eo in which rolled iron is 
employed.” — Petitions recorded 2nd April, 1863. 

855, ALEXANDER Stewart, Helensburgh, Dumbartonshire, N.B., “ Im- 
provements in saddies.” 

856. James Buain, Manchester, ‘‘ Improvements in the finish of threads and 

arns,” 

857. ProspeR HANREZ, Marchiennes au Pont, Belgium, ‘Improved ma- 
chinery or apparatus for drying coal, grain, and other substances.” 

859. WittiaM Henry Perkin, Seymour Villa, Sudbury, Middlesex, ‘‘ Im- 

e in the facture of red and o! cvlourivg matters.” 

861. Josian Gimson, Leicester, ** Improvements in the means of actuating 

shutties in looms for weaving narrow fabrics.” 

863. PETER Spence, Newtou Heath, near Manchester, ‘* Imp ts in the 
manufacture of sulphuric acid and sulphate of iron.”— Petitions recorded 
4th April, 1868. 

865. BemsaMin Coopsr, Frome, Somersetshire, ‘‘ Improved apparatus for 
feeding, scribbling, or carding engines.” 

869. JouN RaAILTON Henry Boorn, Blackburn, Lancashire, ‘‘ Improve- 
ments in machinery for carding cottonand other fibrous subsiances.”— Peti- 
tions recorved 6th April, 1863. 

873. HENRY GiLBKER, South-street, Finsbury, London, ‘‘ A new ee 
for dressing and preparing silk, cotton, and woollen tissues fibres, 
and also mixtures of the same.”—A communication from Jacques Mathe- 
von, Lyons, France. 

877. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in polishing precious and other hard stones, and in the —s. or ap- 
paratus employed therein.”—A communication from Victor Emanuel 
Tamisier, Paris. 

79, RICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in reproducing or obtaining fac-siniiles of the veins, pores, knots, and figures 
of wood upou r and other surfaces.”—A communication from Fran¢ois 
Magny and Alexandre Cottais, Paria. 

881. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 

jectiles for ord anu in fuses therefor "—A communication from 
Isaac Pettingill Tice, New York, U.8.—Petitions recorded 7th April, 1863, 

883, WILLIAM Simpson, Liverpool, *‘ Improvements in insulating the mag- 
netic needle or needies in com a 

885, Jonn NURTHALL Brown, Handsworth, , “Imp 
in securing or connecting the bearing springs of railway carriages and 
wagons to the axle boxes of the said carriages and wagons.” 

886, ‘Tuomas Gray, Lower Mitcham, Surrey, “ Improvements in preparing 
and bleaching jute and other vegetaole fi for spinning and other pur- 


887. Joun Resves Harris, Hawley-road, Kentish Town, London, “ Im- 
ling vessels.” 


- in } sate J 

889, WILLIAM HasLett Mitcugn, Hampstead, Middlesex, ‘‘ An improved 
construction of barometer.” 

891. ARTHUR KINDER, Caunon-street, London, ‘‘ Improvements in coating 
or covering lead or alloys of lead with tin or alloys of tin, and in the ap- 
paratus employed therein.”—Petitions recorded 8th April, 1863. 

893, Davin JamEs Cooke Manch , * Imp Pp or cot 
tions for sizing, stiffening, and colouring yarns and textile fabrics. 

804. THoMas THxopuRs Heatn, Liverpool, ‘‘ The application of glass for 
ceilings and the like overhead parts of houses and other structures. 

897. ALEXANDER Hetr, London, and Fasperick WILLIAM Basser, ber- 
well, Surrey, ‘* Improvements in preventing the fouling of ships’ bottoms, 
and in cleansing the same when fouled.” 

$99. RicuarD KyYRke Pssson, Ferryside, Carmarthenshire, “ Improvements 
in apparatus used for warming railway es."—A communication 
from Adrien Deicambre, Rue de Bourgoyne, 


Grores Low, Newark-on-Trent, Sean “Improved ma- 
“a boring rocks and other hard su "—Petitions recorded 
Oth April, 1863. pi 
905. Gustave Covoms, Aigle, Canton de Vaud, Switzerland, ‘‘A process 
of manufacturiug aries Nate of wo d of diversified shades and hues 
ru for veneer: if purposes.” 
oor. Temas Hauowin Bury, Laneuashire, “‘ Improvements in superheating 
steam 1 Apparat ed therewith 
909. Haney Reveut SPICER, Clement’s-lane, Lombard-street, London, ‘‘ Im- 
provements iu boxes or cases for the enclosure and preservation of human 


Dover, Kent, and VALENTINE GraME 
An improved mode of constructing the 


London, “Im- 





, London, “Improvements in working 














Saeieht “aT + 








ai 
» 











910. Ropsrt Sm Northampton-terrace, Crompton- Islington, 
London, *‘ An impeoved medicated oil a a mye BR wood, 


or 

911. Joun WieHTMAN and CuarLzs Dznine, Chard, Somersetshite, “ Im. 
provements in horse rakes,” 

913. Henry Witttam Ripiey, Montpelier Lawn, Cheltenham, “ Improve- 
ments in machinery for preparing and printing wool and other fibres.” — 
A communication from Stanislas Vigoureux, Reims, France.—Petitions 
recorded 10th April, 1863. 

915. FREDERICK VERSMANN, Burv-court, St. Mary Axe, London, “‘ Improve- 
ments in moulding machines,” : 

917. DANIEL MyYLnga, Church, near Accrington, Lancashire, “ Improve. 


ments in fire-bars or furnace ¢ 
919. James Farrak, Halifax, Yorkshire, ‘‘ Improvements in machinery or 
— or doubling yarns of wool or other fibrous sub. 
stances.” 


921. Paice Prichard Baty, Robert-street, Adelphi, London, “ Im 
and 





for ig 
ments in constructing breakwaters, piers, sea walls, other 


structures.” 

923. CuaRLes ATKINS Soames, Trowbridge, Wiltshire, ‘‘An improved 
method and apparatus for loading carts and wagons with hay, straw, and 
other similar products.”—Petitions recorded 11th April, 1863. 

925. Joun Gitt, Edinburgh, Mid-Lothian, N.B., “ Improvements in print- 
ing machinery.” 

927. Ropert Lecoerr and Rosert Gitrvs, Mildenhall, Suffolk, “‘ Improve- 
ments iu the construction of machinery or apparatus for cutting chaff and 
other agricultural produce.” 

928. James Lark, White Lion Wharf, Bankside, Southwark, Surrey, “Im. 
provements in the manufacture of artificial fuel and cement.” 

929 Rosert Reeves, Bratton, Wiltshire, “‘ Improvements in the manufac- 
ture of liquid manure drills.” 

931. MicHath Myers, Wigmore-street, Cavendish-square, London, “ Im- 
provements in the construction of trunks, portmanteaus, and boxes.”— 
Petitivns recorded 13th April, 1863. 

933. JouN NasMiTH and SaMueL THORNT WN, Manchester, ‘* Improvements 
in machinery for carding cotton and other fibrous substances.” 

935. Gzorck THoMas SmitH, Ordsall House, East Retford, Nottingham- 
shire, * Imp’ n metallic window shutters.” 

937. Joun Compe and Joun Henry Smaupace, Leeds, “ Improvements in 
the action and arrang of ines for winding cops; in the con- 
struction and arrangement of banks for holding cops for warping pur- 

3; in the formation of shuttles for receiving cops; and for ap; us 

or packing and securing cops in shuttles, one part of which im- 

— consisting of a spring clutch, is applicable to machines in 
meral.” 

939. HENRY TRAPNELL, Bristol, “ Improvements in vent pegs.” 

941. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, * Improvements 
in lamps for burning light and heavy mineral and vegetable oils.”—A com- 
munication from Etienne Laporte, Paris,—Petitions recorded 14th April, 








943. James LEACH, Cheadle, Cheshire, ‘‘ An improved machine or appara- 
tus for washing, squeezing, mangling, and churning.” 

947. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, ‘‘ Improve- 
ments in the construc'ion of gas burners,”—A communication from Theo- 
dore Berents Maestricht, Belgium. 

949. WILLIAM Spencgs, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of gunpowder.”—A communication from Samuel Ricker, 
Frankfort-on-the-Maine. 

951. JOHN SANDERSON MorTON, Northampton, “ Improvements in Iccks.” 

952. ALFRED VincExT Newton, Chancery-lane, London, “An improved 
construction of blowing apparatus.”—A communication from Joseph 
Perrigault, Rue St. Sébastien, Paris. 

953. TuoMas Bett Excock FiktcuEer, Birmingham, ‘Improvements in 
apparatus for collecting the soiid portions of sewage.”— Petitions reco. ded 
15th April, 1863. 

964 SamusL KiLey, Oldham, Lancashire, “‘ Improvements in the manu- 
facture or of cocoa and chocolate.”—Petition recorded 17th 
April, 1862. 

972. CHARLES WILLIAM SreMENs,Great George-street, Westminster, London, 
and FREDERICK SIKMENS, Birmingham, “Tmprovements in furnaces which 

on rincipally applicabl It 4 





Pp e ig of iron. 

- HOMAS ALDRIDGE WESTON, Birmingham, “ Improvements in ratchet 
levers, 

976. Gustav Apotrx BucunoLz, Montague-place, Clapham-road, Surrey, 
“ Improvements in apparatus for huJling grain and for reducing granular 
substances.”— Petitions r 8th April, 1863. 

980. GrorceGranaM, WiLLiAM GranaM, and Joun GrauaM, Burnley, Lan- 
cashire, “ Imp n hinery for folding or plaiting fabrics.” 
82. James Rosty, Newcastie-under-Lyme, Staffordshire, ‘‘ Improvements 
in ap; tus for separating fluids from more solid matters mixed or com- 

bined therewith.” —Petitions recorded 20th April, 1863. 

988. kpwin Linpsey Simpson, Bridgeport, Fairfield, Connecticut, U.S., 
“ An improvement in waterpfoof compounds, and in fabrics prepared 
therewith.” 

990. MARK RUNKEL, Hotel Sabloniére, Leicester-square, London, “ I ve- 
ments in marine steam engine governors.” —A communication from Henry 
Behrens, Chatham-street, New York, U.S. 

994. WILLIAM EDWARD Newton, Chancery-lane, London, “ Improvements 
> — —A communication from Louis Schwartzkopff, Berlin, 

russ 

996. WiLLIAM Campion and Georer WILSON, Market-place, near a, 
Nottinghamshire, “ Improvements in hinery or apparatus employe 

looped fabrics.”—Petitions recorded 2lst April, 


908. Freverick EDWARD Bryant, Alfred-street, Bedford-square, London, 
‘‘Improved apparatus for ascertaining the temperature of steam and its 
wer - tension.”—A communication from Hans Ambrouseous Kénigs- 

rg, Pruss) 
1000. Fraxcois Durant, Paris, “ Imp ts in Iding articles of 
china or other clay or of other plastic materials." Petitions recorded 22nd 


, 1863. 

1008, Josern Wuit.ey, Joun BuckincHaM Porsg, and Joun WATSON Bur- 
ton, Leeds, Yorkshire, “ Imp in the if of metals. 

1010, WiLLIAM EpwarD Newron, Chancery-lane, London, “ An improved 
mode of repairing worn out files and rendering them again fit for use.”— 
A communication from Charles Adolphe Clavel, Rue St. Sébastien, Paris. 
—Petitions recorded 28rd April, 1863. 








in the manufacture 











Invention Protected for Six Months by the Deposit of Com- 
plete Specifications. 


1020, Rosert LAVENDER, Goswell-road, Islington, London, ‘‘ A new com- 
pound to be used as a lubricator.”— ited and recorded 24th April, 
1863. 

1065. Gkorak WASHINGTON FULLER, Cambridge Port, Massachusetts, U.S., 
** A new and useful or improved submarine lantern to be used in explora- 
tions beneath the surface of the ocean or any other large body of water. 
—Deposited and recorded 28th April, 1808. 





Patents on which the Stamp Duty of £50 has been Paid. 
1121. Danie West, Egremont-place, Euston-road, London.—Dated 5th 


May, 1860. : 
1198, Juuizn Denis, Queenhithe, London.—A Dated 15th 
May, 1860. 
1085. Gzorees Masurs, Brussele, Belgium.—Dated 30th April, 1860. 
1138, Water Evans, Derby.—Dateu 8th May, 1860. 

1173, Joun CHATTEXTON, Highbury-terrace, and \WILLOUGHBY SMITH, Pow- 
nall-road, Dalston, Midalesex.— Dated 12th May, 1860. 
1095. Francis Prestos, Manchester.—Dated 1st May, 1860. 

1108. JaMes GaxpNnen. Eversholt-street, London.—vaed 2nd May, 1860. 

1111, James Brickui.u, St. ‘s-road, Bromley, and Jamas NosLs, 
York-street, Stepney, Middlesex. - Dated 3rd May, 1860. 

1119. Tuomas HeaTuzy, High Hatton, Shawbury, and WILLIAM PADDOCK, 
shrewsbury, Salop.— 4th May, 1860. 








Patents on which the Stamp Duty of £100 has been Paid. 

1095, FERDINAND Ports, Birmingham, and Tuomas Vax, Cheapside, Bir- 
mingham.— Dated 9th May, 1850. 

1033. KICHARD ARCHIBALD BRCOMAN, Fleet-street, London.—A communica- 
tion.—Dated lst May, 1856. 

1058. Isaac HoupEs, St. Denis, near Paris.—Dated 5th May, 1856. 


Notices to Proceed. 

3409. Jonx Puatr and Wit1aM Ricnarpsoy, Oldham, Lancashire, “ Im- 
provements in scutchers or beaters of cotton machinery, applicable + oad 
to other machinery in which shafts are caused to revolve at high vé 
cities.”—Petition recorded 20th December, 1362. “Aa 

$421. CHARLES Pierer, Alma-place, West Gorton, near Manchester, an 
new improved governor for steam engines, turbines, water wom, > 
other machinery with valvular arrangements to regulate the speed 
same. 

94/4. CELESTINE ADRIENNE Foxtaine CoLuerrs, Giberville, near Caen, “ & 
yh yn Shaftesbury Crescent, Pimlico, London, “ Improver 
29. SAMUEL Russi ui t, Pim’ » 

. — A recorded 23rd December, 1862. 


ments in stereuscopes.”— Petiuions , i 
FREDERICK N&WTON GisBURNE, Adelaise place, Loudon Bridge, Lon- 
a - for indicuting the speed of ships at 


den, ** Improvements in the means 
tea, 
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3444. James Taytor, Castle Iron Works, Stalybrid; Cheshire, “ Im- 
provements in engines for carding cotton and Tener aivees materials.” 

3445. James Lorp and Wititam Lorp, Rose Hill Ironworks, Bolton, 
T hi ‘ 





e, “ Improvem in machinery for fluting rollers used for pre- 
paring, spinning and doubling fibrous materials.”"—Paitions recorded 
24th December, 1862. 


3454. Epwarp Tuomas Losgsy, Wood-street, Cheapside, London, “ Im- 
provements in the construction of instruments for ascertaining the pres- 
sure and the moving force of the atmosphere.”—Petition recorded 26th 
Decemer, 1862. 

3456. WrLLIAM HENRY Samson, Underhill, Witt-rsham, Kent, “ Improve- 
ments in certain machinery for cultivating land by steam power.” 

3459, JaMES PeTriz, Rochdale, Lancashire, ** lmprovements in slide valves 
for steam engines.”— Petitions recorded 27th December, 1 

3460. Matuew Ker, Camden- St. Pancras, London. “An e- 
ment in wardrobes or other — of furniture or fittings with glass, silvered 
doors or panels used for toilet purposes.” 

461. JoHN GuoRGE TayLor, Paris, “ Improvements in dress fastenings and 
in the ornamenting thereof.”—Petitions recorded 29th December, 1862. 

3470. JOHN JOHNSTON, Piustone-street, Sheffield, Yorkshire, “‘ An improved 
surface refrigerator.” 

3475. WILLIAM Bowsgkand Howarp Bowser, Glasgow, Lanarkshire. N.B., 
“Improvemeuts in coating or protecting iron or steel with another 
meta!.”— Petitions recorded 30th December. 1862. 

3481. Reuben Borromury, Rochdale, Lancashire, ‘‘ Improvements in ma 
chinery for twisting or doubling yarns or of cotton and other 
fibrous mater als.” 

3485, JouN WILLIAM PARKER FigeLp, High Holborn, London, “ Improve- 
— in brecch-loading fire-arms.”—Petitwons recorded 31st December, 

862. 

4. Marraias Epwarp Bowra, Upper Norwood, Surrey, and ARTHUR 
Epwarb Francis, Tokenhouse Yard, London, “ Improvements in the 
manufacture of elastic fabrics.”’ 

9. WiLuiaM Soutrer, Birmingham, “Certain apparatus for raising and 
planishing metals.” 

10, WILLIAM Rosinson, Birmingham, “ An imp it or impr t 
in glasses for lamps used in ships, railway carriages, and for other like 
purposes.”—Petitions recorded 1st January, 1863. 

26. STEPHEN WuitTE, Suffolk-grove, Southwark, Surrey, “ Improvements 
in the method of and apparatus for purifying, bleaching, and refining oils 
and oily and fatty matters.” 

27. WILLIAM AsTROP, Jubilee-street, Stepney, Middl 
in the manufacture of paper.” 

2s, CuA*LeS BUTLER CLouGH, Llwynoffa-Mold, Flintshire, “‘ Improvements 
in apparatus for curing smoky chimneys.” 

29, WILLIAM ToLson and CuARLEs Brown, Fazeley, Staffordshire, ‘‘Cer- 
tain improvements in treating or covering strip steel or other suitable 
material for the making of crinoline skirts and other similar purposes for 
which the same may be applicable, and which same treatment or covering 
may be used for trimming or strengthening certain parts of ladies 
dresses.”— Petitions recorded 8rd January, 1863. 

33. JoHN ALEXANDER Cooper, Trowbridge, Wiltshire, “ The application of 
a fibre obtained from a certain plant as a substitute or to be used with 
silk, cotton, flax, and such like materials, which fibre has not hitherto 
been applied to any of these purposes, and for certain methods of prepar- 
ing the same for such pu os 

34, Joun Howarp and Joun BuLLoven, Accrington, Lancashire, ‘* Improve- 
—_ in warping or beaming machines.”—Petition recorded 5th Junuary, 

61. Joserit Waitworta and Witit1amM Witson Huts, Manchester, “ Im- 

_ provem: nts in ordnance.”—Petition recorded 6th January, 1863. 

61, THOMAS AVELING. Rochester, Kent, ‘Improvements in the construc- 
tion of traction engines.” — Petition recorded 7th January, 1863. 

99. WILLIAM kKDWARD Newton, Chancery-lane, London, ‘Improvements 
in the application of poser designed for stationary and traction engines, 
propellers, and other hi A ication from Perry Dickson 
Utica, and William Ashby Jones, Winona, Minnesota, U.S.—Petition re- 
¢ rded 12th January, 1863. 

117, JULES ALBERT SCHLUMBERGER, Bale, Switzerland, ‘“‘ An improved pro- 
cess tor manufacturing colours for dyeing and printing.” —A communica~ 
tion from Jean Jacques Muller, Bale, Switzerland.— Petition recorded 14th 
January, 1863. 

216. WitLIAM Meuor, - Ardwick, Manchester, and WitttaM WHALEY, 
Rainow, Cheshire, ‘ Imp nts in steam h 3 and other engines 
diiven by steam.”— Petition recorded 24th Janw-ry, 1863. 

256. WILLIAM CLARK, Chancery-lane, London, “Improvements in the 
means and apparatus for copying and reproducing sculpture and other 
objects of art.”—A communication from Frangois Wiliéme, Boulevart St. 
Martin, Paris — P+tition record: d 28th January, 1863. 

£08. WiLtiaM EDWARD Newton, Chancery-lane London, “ Improvements 
in reflectors.”—A communication from Passe Thibault, Rue St. Sébastien, 
Paris.—Petition revorded 3rd February, 1863. 

320. CHARLES FauLKneR, Davip FAULKNER, and JAMES FAtRLRY, Birming- 
ham, and WiLLIAM Cuar.es Stirr, Edgbaston, near Birmingham, ‘ Im- 
provements in the manufacture of gun barrels.”—Petition recurded 4th 
February, 1863. 

394 OtiverR Hicks Hope, Shoreditch, London, “ Improvements in hat 
brims, in the manufacture of hat brims, and in the Se or ma- 
o—_" used in such manufacture.”—Petition recorded 13th February, 
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48» WILLIAM Henry Gavuntietr, South Bank Ironworks, Middlesbro’-on- 
Tees. Yorkshire, ‘*'mprovements in apparatus for heating the blast in 
the manufacture of iron.”"—Petition recerded 23rd February, 1863. 

501. GEorGE Davirs, Serle-street, Lincoln’s-inn-fields, London, *‘ An improve- 
ment .n meiting and smelting furnaces.”—A communication from James 
Fletcher Stileman and Zabina Ellis, Philadelphia, Pennsylvania, U.S.— 
Petition recorded 24th February, 1863. 

622, WILLIAM JACKSON and RicHARD WATKINS, Canal Ironworks, Millwall, 
Poplar, London, ‘** Improvements in steam engines.” —Petition recorded 5th 
March, 1863. 

693. Joun WaLker McCarter, Foyle-street Sawmills, Londonderry, Tre- 
land ‘* Improvements in machinery for sawing or cutting wood.”—Peti- 

_, Lion recorded 1ith Mach, 1563. 

719. WILLIAM SymIn@ron, Market Harborough, Leicestershire, ‘‘ Improve- 
ments in the pro e-s of, avd apparatus used in, roasting and treating coffee 
and other organic substances.”—Petition recorded \8th March, 1863. 

&61. Josian Gussox, Leicester, ‘ Improvements in the means of actuating 
— 2 looms for weaving narrow fabrics.”—Petition recorded 4th 

pril, 1863, 

879. RICHARD ARCHIBALD BrooMaN, Fleet-street, London, ‘‘ Improvements 
in reproducing or obtaining fac-similes of the veins, pores, knots, and 
figures of wood upon paper and other surfaces.”—A communication from 
a ae ny and Alexandre Cottais, Paris.—Petition recorded 7th 

pril, 1863, 

899. Ricuanp Kyrke PEnson, Ferryside, Carmarthenshire, ‘‘ Improve- 
ments in apparatus used for warming railway carriages.” . A communica- 
bog pve Adrien Deicambre, Rue de Bourgogne, Paris,—Petition recorded 

pril, 1563. 

906 Sainte AurgE Couperts, Bordeaux, France, “ A semi-circular metallic 
slide, whereby the pole bolt is effectually suppressed, and which can be 
‘a to every four-wheeled vehicle."—Petition recorded 13th April, 

924. Joun Ramspottom, Crewe, Cheshire, ‘* Improvements in machinery 
yi omeene, rolling, and shaping metals.”— Petition recorded 13th 

pril, 1863. 

962 FRaNcois ANTOINE EDMoxD Guiroxnet Dz Massas, Hoxton, London, 
“ Improvements in smut machines, and in hines fr Cleansing and 
Peeling grain and seeds.”—Petirion recorded 16th April, 1863. 

1020 Rogpert LAVENDER, Goswell road, Islington, . “ A new com- 
pound to be use:t as a lubricator.”— Petition recorded 24th April, 1863. 

1065. Gronce WasHINeTON FULLER, Cambridge Port, Massachusetts, U.S., 
“A new and useful or improved submarine lantern, to be used in ex- 
plorations beneath the surface of the ocean, or any other large body of 
water.” — Petition recorded 28th April, 1863. 











" And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
2nd May, 1863. 
2601, 10d. ; 2602, 1s. ; 2608, 4d. ; 2604, 4d.; 2605, 4d. ; 2606, 4d. 
4a. ; 2608, 10d. ; 2609, 10d. ; 2610, 4d. ; 2611, 4d.; 2612, Sd. ; 2613, 8d. ; 
2614, 8d. ; 2615, 6d. ; 2616, 8d. ; 2617, 6d. ; 2618, 8d. ; s6i8, 44; 2620, 10d.; 
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se ABSTRACTS oF SPECIFICATIONS. 
fas Exeuvesr, at the fiat of har Mapas Commdcoionns oy Flame 
Ciass 1.—PRIME MOVERS. 
weedked ond cthee Gage, Boren, Wind, and Water 


asl Boiler Ss, . 
2754. O. McOartuy, New York, U.S., “ Automaty valves,”"—Dated13th 
October, 1862. eigen —_ . 


This invention consists in the arrangement of a safety valve attached to a 
steam boiler, which will be acted upon by the water in the boiler, and will 
operate either when tho pressure of the boiler ual to or shall 
exceed the load on the valve, or willact in combination with a water indi- 
cator whenever the water in the boiler falls toa certain point below the 
fixed water level in the boiler, the said valve being connected with the 
water in the boiler, and with the fire-place, so that in either case, and 
whenever the valve is the water from the lower part of the boiler 
will be forced through the safety valve and thrown into the fire-place, so as 
todamp or extinguish the fire, and thereby vent or remove all further 
danger. Whenever the improved “automatic” safety valve operates on 
account of an excess of pressure in the boiler, the water will be thrown into 
the fire-place upon the fire, so as to dampen the same, thereby diminishing 
the heat, and, consequently, the re in the boiler, when the vaive 
closes again, and the fire will readily rekindle. When the valve operates in 
combination with the water indicator on account of a deficiency of water in 
the boiler, the water will be thrown upon the fire as long as it continues 
to fa.l in the boiler, which will soon extinguish the fire altogether, pre- 
venting thereby any overheating of the fire-plates, and, consequently, 
avoid all further danger. The water indicator which operates the safety 
valve whenever the water in, the boiler falls to a certain point below the 
fixed water level, is so constructed as to operate independently of the safety 
valve as longas the water level is above the fixed point, and acts then as an 
indicator to show the ition of the water level in the boiler; and! only 
when the water falls below that point which may be considered dangerous 
the same will act upon the safety valve, so as toraise the same, and cause the 
water to be forced upon the fire to extinguish the same and prevent thereby 
any further accident. 

2785. F. F. Prop’nome, Paris, “‘ Apparatus for raising water.”—Dated 
15th October, 1852. qi - 4 

This invention consists of two main portions, one of which the patentee 
calls the lift pump and the other the driving or force pump. The lift pump 
is placed nearly at the bottom of the well shaft, or other place whence 
water is to be lifted. The force or driving pump is outside such well, shaft, 
or place, and close to the steam or other driving engine or motive power 
employed, wh be the dist of such engine or power from the 
mouth of the said well, shaft, or place. The two portions, that is the lift 
pump and the driving or force pump, communicate by means of one or 
two strong and staunch pipes through which the water rises, such pipe or 
pipes opening at bottom into the lift pump, and at their farther end into 
the driving pump. The lift pump is a cylinder or barrel closed at the ends, 
and fitted with two equal solid pistons on thesame rod. This cylinder or 
barrel is divided endwise by a solid partition or diaphragm through which 
the rod of the pistons passes, the rod working through a stuffing box, 
Suction and force pumps are provided. The force or driving pump consists 
of a cylinder or barrel fitted with a solid piston worked by a steam or other 
engine or motive power, and the to-and-fro motion of this piston is trans- 
mitted to the pistons in the lift pump by the water in the ascension pipes. 
The force pump piston is connected to the steam or motive engine by 
jointing the —_—_- rod to the crank arm or beam of such steam or 
motive engine. e lift and force pump cylinders are bored or formed 
smooth and true on the inside. The lift pumps may most conveniently be 
fitted three or four yards above the surface of the water to be raised. 


Crass 2.—TRANSPORT. 


Including Railways and font, Soatesin, Steam Vessels, Ma- 
chi and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, 

2702. C. Cutnnock, Queen’s-road West, Regent's Park, London, “Construction 

of axle boxes.” —Dated 6th October, 1862. 

The chief object of this invention is to remove or neutralise the friction 
that is now ly b the axles and axle boxes of carriages, 
caused by the lateral pressure of the wheels against the collars or shoulder~ 
of the axle. This the patentee effects by ——s together the axle and 
axle box by means of anti-friction balls, in a manner that, where a cap 
is used for closing the axle box, the connection may be reavily made and 
also maintained un the p y 1 or displ t of this cap with- 
out risk of the anti-friction balls dropping out of place. by a modified 
arrangement he is enabled to provide against the displacement of the balls 
on the removal of the box itself from the axle. 

2704. J. Smitu, Egdon. near Worcester, “ Screw linch-pin for carriages, £c."— 

Dated 7th October, 1862. 

This invention consists in making an aperture in the linch-pin large 
enough to receive a screw; a hole is then drilled from the end of the arm 
up to the linch-pin, and the screw is then applied and fixed in the aperture 
of the linch-pin. This arrangement prevents the possibility of the linch- 
pin falling out.—Not proceeded with. 

2714. C. F. Terry, Sheffie'd, * Machinery for propelling vessels."—Dated 8th 


tober, 1862. 

This invention consists in the combination of water cylinders and pistons, 
or a revolving screw driven by a suitable engine or engines, with water 
channels leading from the cylinders, or the tube c ntaining the screw, to 
channels at the lower part of the vessel parallel with the keel, and valves 
or taps for opening the communication between the water cylinders or the 
tube containing the screw and the last mentioned channels for propelling 
forwards and backwards respectively, sach valves or taps being under read 
control by means of suitable m ism for working them as required. 
The water cylinders or the tube and screw are fixed in or about the centre 
of the length of the vessel on each side of the keel, with the valves for 
admitting the water at such parts of the cylinders, or in such positions with 
relation to the said tube. as will cause the water driven forwards by the 
action of the pistons, or of the screw, to pass siong the channels leading 
respectively to the stem or stern of the vessel by the _—- of their re-pec- 
tive taps or valves. By this ement of the parts the motion of the vessel 
can be regulated by means of mechani-m for opening and closing the 
said taps or valves. There are also valves for closing the channels against 
the admission of water when it is intended to dispense with the use of the 
propelling machinery above described. 

2719. J. R. Harris, St. Pancras-road, London, “ Propelling vessels.”~ Dated 
8th October, 1862. 

This invention relates to giving motion to vessels by means of propellers 
enclosed within the body of the ve-sel, except at the parts of such propellers 
for the time acting on the water for the purpose of propulsion, The 
inventor forms the —— with radial or other suitably formed floats or 
boards, and encl sides, so that the space between the adjoining floats 
or boards may form chambers open only at the periphery for action upon 
the water, and he encloses these propellers, except where they act airectly 
upon the water, within boxes or meats formed for them in the 
hull of the vessel. By these means only the part of the propeller for the 
time acting projects from the vessel, and at the same time the back action 
of the water is avoided.—Not proceeded with. 

2722. y Maunice, Regent-street, London, “ Steering ships or vessels." —Dated 
9t Tr, 1862. . 

This invention consists in ae for the ordinary rudder, or as an 
auxiliary thereto, a sliding traversing vibrating or partially rotating surface 
of metal or wood, mounted or fitted »o as to work within a sheath or case, 
and capable of being projected into the water from the ship's sides, port or 
star ding to the required change of the ship's course.— Not pro- 




















ceeded with. 
2735. J. Lows, Old Kent-road, London, and J. Harris, Newton Abbot, ** Pro- 
ler.” —Dated 10th October, 1862. 

The object of this i ion is to ise the power applied to the 
driving of ships’ propellers. This result the patentees obtain by so modify- 
ing the form of the blades of the class of liers that are known 
as screw —— in contradistinction to paidie wheel propellers, as to 
prevent the churning of the water near the centre of motion, and at the 
same time to effect a reduction of the slip of the propeller, and of the vibra- 
tion of the propeller shaft. In carrying out this invention they use two, 
three, or more radial blades, and these blades they shape so that, when 
viewed edgewise or endwise, instead of forming portions of the thread of 
a screw, they will present a curved line curling in opposite directions from 
the centre to the edges of the blade. 

2737. W.C. Epax, Clerkenwell, London, “ Velocipedes.”—Dated 10th October 
1 


862. 
This invention cannot be described without reference to the drawings. 
2740. T. ANDERSON, Glasgow, “Construction of ships or vessels.” —Dated 10th 


fe 
for a passenger ship or call, the 











deck is occupied by a saloon, the elevated 

casting Soe eceiitinneentenee of Coes, btaini pl tilation, 
while e space ou's lorms an excellent promenade, owing to the great 
width of the deck.—Not proceeded with. 


Ciass 3.—FABRICS. 








, 
sists in the peculiar arrangement and combination of two grooved cams 
with double bell-crank levers for giving motion to the doffing comb. The 
doffing comb is secu at its extremities to the levers, the ved cams 
acting upon the extremity of the vertical 
extremity opposite to the doffing comb serving as a balance. The lever is 
made adjustable (so as to set the comb) in the middle of its horizontal 
length, that is, immediately beneath the vertical part of the lever. The 
chief feature in the invention is the use of ved cams having anti- 
friction bowls running in them, and combined with the double bell-crank 
levers, in contra-distinction to the use of face cams or eccentrics and con- 
necting-rods to connect the vibrating levers with them. ‘the invention 
effects a considerable improvement upun the dofting motion so constructed, 
2717. T. Ratcuirre, Colne, Lancashire, ‘‘ Looms for weaving.”"—Dated Sth 
October, 1862. 

This invention relates to such looms as are employed for weaving lenos, 
or other similar fabrics, and consists, First, in an arrangement of apparatus 
for effecting certain movements of the healds. In weaving lenv two or 
more sets of healds are required, one behind the other, and the invention 
consists in the employment and use of one pulley above and below the 
healds, and attached thereto, and so arran that, when the front healds 
are raised the back healds are lowered in a line with the warp, which is 
effected by suspending the cone pulleys of the back healds from the pulleys 
of the back by means of straps, so that as the strap coils and uncoils u 
the pulleys the healds will be raised or lowered. By this means the springs 
to draw down the healds, as hitherto employed, are dispensed with, exce; 
the one attached to the loose heald, which is worked by the middle hea 
by attaching them together with a cord. A Second part of the invention 
consists in a simple arrang it of levers actuated by a cam on the tappet 
shaft to regulate the lifting off of the warp, the cam effecting the temporary 
yielding of the warp. The pat alxo ploys, instead of the cones 

fore tioned, quad or seg ts arranged on the principle of 
cones, that is, having one end larger than the other ; these :egments are 
fixed upon the lifting shaft for actuating the healds to which they are 
attached, the greater diameter of the cone or segment lifting the front 
heald, and the +maller or less diameter of the cone or segment lifting the 
back healds, by means of a compensating or faller shaft suspended theve- 
from. so that in the rise or fall of such back shaft it shal! partially revol 
thereby keeping the warps which such healds actuate ina line or level 
during the action of the front heald. Their combined action upon the 
warps is as follows:—The first or front heald oe apeies at its lower 
extremity with an extra or leose heald, such being attached by 
means of a cord to the top of the intermediate or middle heald, so that, 
when the back healds are down and the shed is open, the cord attaching the 
loose portion of the front heald to the intermediate becomes slack, thereby 
allowing the of such healds to twist or fold previous to the passage 
of bye hy shuttle,” such operation taking place alternately as the healds rise 
and fall, 

2728. A. V. Newton, Chancery-lane, London, “ Machinery for breaking 
one Gemeng flax, hemp, &¢."—A icati Dated 9th October, 
18 


This invention relates to a novel arrangement of machinery for breaking 
and cleaning, flax, hemp, and other like ape ny lants. It is also 
ing after they 
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capable of being beneficially applied to the soften’ fibres 
have und the hing of i Th hi ists mainly of 
two pairs of gripping fluted rollers, which are operated in such a manner 
that the woody portion of the material under treatment is broken by a 
crushing action, and the broken fragments loosened from the fibres by a 
rubbing action of the flutes alternately in opposite directions, 


Crass 4.—AGRICULTURE.—Noneg. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Vi » Fe. 
2778. O. J. and J. Snows.t, Manchester, ** Glass roofs and roof-lights.”— 
Dated 14th October, 1862, 

This invention relates to a mode of constructing glass roofs or roof-lights 
in such manner as to render them water-tight without the nse of putty or 
cement, and so that they may be capable of giving way to slight move- 
ments arising from expansion and contraction, and from other cau-es, 
the invention consists in the use of glass sheets or plates with their two 
opposite parallel edges turned at right angles or thereabouts to the plane of 
the sheet or plate, and in arrangiug such sheets or plates so that their 
turned edges will come together, the edges pow bp a either up or down, 
If upwards they are cuvered with a cap ; if p! downwards they enter a 
gutter, the caps or gutters being made of metal or other suitable material. 


Ciass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, gc. 
2747. T. Bovcn, Bdi . “* Apparatus for charging or filling cartridges.” 
—Dated 11th October, 1862. 

Under one modification this apparatas consists of a metal frame, which 
can be readily fixed to a bench or table by means of a punching screw. 
Extending up from the back part of this frame or base is a bracket which 
supports a hopper, divided into cells for containing the powder and shot to 
be filied into the The supply of powder is placed in each 
alternate cell of the hopper, and the shot in the 
hopper is fixed to a rectangular chamber of a trough-like figure in its 
transverse section, into which the feed aperture at the bottom of 
of the hopper opens, and there are openings in the lower part of 
chamber which communicate with tubes that serve to convey the 
aud shot alternately into the cartrid, The chamber is fitted with a 
sliding piece, which has tubular chambers formed in it, corresponding to 
the number of powder or shot cells contained in the x 
tubular chambers have a cubical capacity exactly equal to the measure of 
powder or shot required for each charge, and are so arranged when 
the sliding piece is drawn to the right, forexample, the chambers are 
under the powder cells, and the powder falls into the sliding piece, and into 
tubes beneath. The escape of the shot is meanwhile pre: ented by the solid face 
of Cy j jiece being beneath the apertures of the shot cells. The 
movement 











pose in the front of the base piece 
powd:r and shot tubes, and are enclosed by a hinged door rod wer which is 
fastened by a catch during the — operation. At the ot the hopper 
are two or other number of ver ical tubes, for containing the wads 
to supply each cartridge as it is filled, These tubes are each fitted with a 
ring presser to force down the wads, and they are brought forward over 
the —— by means of duplex sliding pieces, which are arranged to 
bring the thick and thin wads alternately into the cartridge. The thick 
and thin wads are arranged alternately in the feeding tubes, so that, when 
the charge of powder has been all.wed to fall into each , the 
duplex slide is pulled forward and draws a thick wad over the = 
The powder wad is rammed down by means of the filling tubes, wh 
are made ble and cted to a cross head having laterally pro; 
handles and working on vertical guides. The operator depresses the cross- 
head, which causes the tubes to descend, and drive the wads upon 
the powder. The crosshead and filling tubes are kept up firmly to the 
chamber below the hopper by helical — surrounding the guides, or by 
other equivalent means. The duplex are . and the 
charge of shot filled into each cartridge by shifting the filling slide to the 
left, and the lower plate of the duplex slide is drawn out, wi 
a thin wad over each cartridge, and these wads are 
oovom= the crosshead. The final oo is to roll on the end 
of cartridge so as to prevent the escape of the wad and contents, 


Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; ’ 
a Manufactured Articles of Dress, ail 
mG am, Cota, fe a Sere a 
coat." — 1 
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This new article cousists ofa strip of white or coloured fabric or paper or 
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paper-cloth formed with side pieces of similar or other suitable material to 

simulate the roll collar of a waistcoat. It is intended to be attached to the 

neck of wearer.—Not proceeded with. 

2761. S. Suira, High Holborn, London, ‘‘ Kettles, saucepans, and boilers.” — 
Dated 14th October, 1862. 

This invention consists in having a tube or tubes of suitable form from 
the bottom of the kettle, saucepan, or boiler,and terminating at the back 
sides, or any part that is most suitable. The inventor likewise pro 
making an arch from the bottom of the said kettles, saucepans, and boilers 
starting from the bottom, and terminating at the back or sides, the object 
being to boil the water or liquid in detail.—Not proceeded with. 

2777. W. Wison, Wigmore-street, London, ‘‘ Bagatelle and billiard table.” 
—Dated 15th October, 1862. 

This invention consists of an oblong drawing room bagatelle and billiard 
table, so constructed that the game is on one side, and by reversing the top 
it forms a drawing room table, made oblong, oval, circular, and other shapes, 
and in various sizes. The peculiarity of this invention is the compactness of 
thetable, that side on which the game is played being concealed in the frame 
when shut, and the top has only to be turned over when the game is required 
to be played. That side of the table on which the game is played has a 
= or rim on both sides, or may be with a groove, bridge, or tunnel 
enclosed, 





Crass 8.— CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2712. J. Beare, Maulstone, and M. A. Bea.e, Barnsbury, “ Preparation or 

manujyacture of manure.” —Dated 7th October, 1862. 
This invention consists in menufacturing manure from night-soil, lime, 





soot, common salt, and dregs of assafwtida, bined in certain specified pro- 
por. ion, 
2756. C. Tuomas, Bristol, “ Improvements in the manufacture of siliente of 


soda, or silicate of potash, and in the manufacture of artificial stone."— 
Dated 13th October, 1862. 

In the manufacture of silicates of soda, or of potash, it is usual to digest 
the silica with the potash or soda ina close boiler, in which mechanical 
stirrers have in some cases been arranged. According to this invention the 
patentee mounts the boiler so that it can rotate or oscillate. The boiler is kept 
in motion during either the whole ora portion of the time occupied in the 
process of solution, and in this manner there is produced a friction between 
the several particles of silica sufficient to rub off the gelatinous coating 
formed by the action of the caustic alkali on the same, and thus the process 
of solution is greatly facilitated, clean or fresh surfaces being constantly 

resented to the action of the suda or potash. He prefersto use a jacketed 
poiler, heated by steam, rotating or oscillating horizontally. In manu- 
facturing artificial stone he combines a solution of silicate of soda with 
the refuse produced in the process of alkali making, and commonly 
known as “black ash waste,” or with “burnt iron pyrites,” ground 
or puiverised, or with a mixture of these two materials. The black ash 
waste and burnt iron ore will, when mixed, either separately or conjointly, 
with silicate solution, form a hard stoney mass, and the composition, whilst 
soft, mey be moulded into any desired form, or made into large or small 
blocks suitable for building or other purposes, 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc, 
2734. G. Baauiey, Hanley, Stofordshive, and H. Greener, Sunderland, 
** Insulator sor telegraph wires.”—Dated 10th October, 1e62. 

The object of this invention is to secure telegraph wires in position on or in 
their insulating supports without wire bindings or other attachments as 
commonly employed. This the inventors effect by forming the insulator 
with a longitudinal slot for receiving the telegraph wire, and they gain 
access to the slot for the insertion of the wire by making a zig-zig opening in 
the side thereof. By this arrangement the tendency of the wire (through 
the continued action of the wind upon it) to escape from its seat is cum- 
pletely checked.—Not proceeded with. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2557. P. HW. Wuirenrap, Rartenstall, Lancashire, * Stand Jor casks."— 
Dated 18th Sevtember, 1862. 

This invention consists in an improved stand or “ stillage” for barrels, 
constituted as follows :—The frame upon which the cask or barrel is placed 
is supported upon a horizontal shaft having bearings in two side standards 
or supports, and the said frame is brought to a vertical position to receive 
the barrel by turning a handle in connection with bevil gearing, and a 
worm and worm quadrant on the said horizontal shait, and by reversing 
the handle the cask is brought to a horizontal position, and may be tilted 
by the same means, 

2560. W. H. Browne, Theobald’s-road, and H, ARMSTRONG, Manchester-street, 
London, * Dry and wet gus meters.”—Dated 1th September, 1862. 

In meters, as at present constructed, much gas passes unmeasured during 
the to-and-fro movement of the valves, by the pressure of the gas raising 
the valve from its seat, both in wet and dry meters, This invention, as far 
as relates to dry meters, consists, First, in means of causing the efficient 
working of the ordinary slide valves. This is accomplished by connecting 
each slide valve loosely to a frame carried over or round the valve, furnished 
at back with a pin which works in a hole formed in an upright, while the 
other end of the frame is united to the connecting rod, whereby motion is 
communicated to the valve ; pins also project from the fore part of the frame, 
and work in holes formed for their reception in other uprights, By means 
of the frames, the action of the valves both in advancing and in the back 
stroke is the same, that is to say the valves are drawn in both directions, in 
contradistinction to their being drawn in one direction and pushed in the 
other, Sccond!y, in driving rotary valves in dry gas meters from the lower 
part of such valves. For this purpose eyes are fixed in the lower part of 
the rim of the valve, and a wire or wires fastened on the valve spindle are 
passed through such eyes. The main purpose of the improvements before 
alludcd to is to prevent the valves from being lifted from their seats, and 
thus allowing the gas to pass 1, as occasionally takes place with 
valves as ordinarily fitted and constructed. 
2562. J.W. Wooprorn, Sutherland-street, Walworth, Surrey, “ Machinery 

and apparatus used for driving and drawing piles, ulso for raising soil, 
de." —Dated 18th September, 1862. 
One portion of this invention comprises the following arrangements :—In 
place of constructing the framing and parts ofa pile driving machine as 
t e, the pat forms the uprights of a machine of two parallel side 
plates or bars of wood, the lower ends of which are received into an iron 
shoe, to which they are connected by a pin joint, so that they may be 
capable of being used as a jib of lifting machinery when raising soil. In 
addition to the upright plates or bars having the power to assume an 
inclined position, the iron shoe in which their lower ends are received is 
formed with a hollow neck or axis, which is received into a suitable hollow 
tubularstep or bearing in such manner that a chain may pass through such 
axis, and through the step or bearing in which it turns, in order that the 
chain may pass partly round a pulley, and thence toa barrel or crab. The 
upper ends of the upright bars are also received into an iron socket which 
turns on a vertical axis or pin. By this arrangement the upright framing 
of a pile driving machine is rendered capable of being turned to its work 
without the necessity of turning the whole of the framing. The lower part 
or bid of a pile driving machine is made triangular, and the upright bars or 
plates are applied to one of the angles, there being a sill or bearer at the 
ock and front on which the ends of the side framings are fixed. On this 
triangular frame a platform or floor may be formed to receive the crab or 
winding crab. In order to support the upright bars or plates two diagonal 
stays are used which respectively spring from the other two angles of the 
triangular base or lower frame ; these diagonal stays incline towards each 
other, and come together at their upper ends, where they are connected to 
the upper ends of the side plates or bars by the socket and vertical axis or 
pin above mentioned. The upright bars or plates are further stayed when 
desired by movable stay rods or bars to the diagonal stays above mentioned. 
Between the upright bars or plates there is a space in which there aro other 
uprights, consisting of two parallel plates, which are capable of being slid up 
and down between the two first mentioned upright bars or plates, so that 
when desired the uprights way be lengthened whether when using it for a 
jib or otherwise ; chainsand pulleys are applicd for winding up the monkey, 
drawing piles, and raising soil, The uprights are returned in an inclined 
position by chains when being used as a jib. 
2567. W. TyTueeR.eian, Migh-street, Marylebone, London, ‘‘ Heater for iron- 
ing or pressing.” — Dated 19th September, 1862. 

This invention consists of a hollow heater made of wrought cr cast iron, 
which may also be made of brass, or of any material capable of standing 
heat. In the interior is fixed a burner with holes therein to admit of one 
or more jets of gas, and to which is attached a tube, either elastic or other- 
wise, Which may if necessary be jointed and have a stop cock for regulating 
the supply of gas to the burner, When necessary the inventor uses with 











such heater a movable board or platform for tLe heater to work on.—Not 
proceeded with. 
2571. J. B. Grertz, Great St. Helen's, London, “ Gas burners or jets."—Dated 
19th September, 1862. 
This invention relates more particularly to gas burners or jets known in 
the trade as “ bat-wing ” and * fish-tail” burners, and consists in adapting 
thereto a cap or cover of metal of the following construction, that is to say ; 





' —The patentee forms a cap or cover of a dome shape, with a thin flat piece 


of metal across the centre thereof, and projecting from the outside thereof 
about three-eighths of an inch, leaving a slit or long opening across the 
cap close to each side of the aforesaid flat piece cf metal, for the escape of 
gas from the ordinary burner or jet, over which the cap is pl and 
fits tightly round, leaving a space between and around the inside of the cap 
and the outside of the gas burner or jet for the gas to enter and pass through 
to.form the flame of the burner. The effect of this arrangement is to 
obtain a large surface of flame with a small quantity of gas, and thus to 
effect a considerable saving in the consumption of gas. 

2576. C. Cutnnock, Brooklyn, New York, U.S., ‘‘ Construction of corkscrews.” 
—Dated 19th September, 1862. 

This invention cannot be described without reference to the drawings. 
2577. G. Man, Benthall Works, near Brosely, Shropshire, ‘‘ Manufacture of 

tesseree and other mosaic inlays.”—Dated 19th September, 1862. 

This invention consists in producing tesserz and other forms employed 
in mosaic work of glass, enamel, or other vitreous material, by casting or 
moulding such forms upon a principle in which the finished article is dis- 
charged from a different part of the die or mould to that by which the 
molten material is admitted. 

2578. E. Fis, Sise-lane, London, “ Construction of locks, catches, or fasten- 
ings for purses, bags, or other receptacles."—A communication.—Dated 
19th Sept-mber, 1202. 

For these purposes one of the sides or frame of a purse, portemonnaie, 
bag, or other similar receptacle, is furnished with a fixed projection suitabiy 
formed for being suitably held or retained by a spring catch fixed on the 
opposite side or frame of the receptacle, which also carrics the sliding piece, 
having a knob or projection passing through a slot in the frame to the 
outside of the receptacle. By impurting movement to this knob or pro- 
jection on the outside of the bag or receptacle, an incline or receptacle on 
the sliding piece acts on the spring catch, so as to release the tixed pro- 
jection on the opposite side, and thus allow the parts to open or separate.— 
Not proceeded with. 

2579. P. L. Forestier, Paris, “ Photographic albums.”—Dated 20th Sep- 
tember, 1862. 

The pateutee claims the manufacture of photographic albums in which 
the cartes or portraits are surrounded by bevel edged border, having the 
appearance of a frame, in any suitable manner. 

2580. H. R. Fansuawe, Leadenhall-street, London, “‘ Means used in fishing 
in seas, rivers, and other waters.”—Dated 20th September, 1862. 

This invention consists in the employment of a submerged or subaqueous 
light for the purpose of alluring or decoying fish, and thereby facilitating 
their capture. ‘The light employed is deived from electricity, or from the 
ignition of oil or gas; or the patentee may employ phosphorised oil, or 
other luminous fluid, or any means for producing or maintaining a light 
under or below the surface of the water. Or he may obtain a sufficient 
volume of light for the purpose by reflecting light from above upon sub- 
merged reflectors. 

2581. B. Horcukiss, Newhaven, U.S., “‘ Atmospheric trip hammers.”—Dated 
20th September, 1862. 

The object of this invention is chiefly to regulate the blow of the hammer 
and give elasticity to the parts, so as to give an elastic blow with the 
hammer, and at the same time prevent the breakage of the parts, which is 
one of the chief difficulties in the operation of trip and steam hammers. 
This hammer is provided with an air cylinder, in which a piston is per- 
mitted to move and act upon air contained in the piston, in such a manner 
as to cushion the effect of the blow, and give it a portion of elasticity. The 
piston rod in this machine extends down from the piston in theair cylinder, 
and is connected below to the hammer, The First part of the invention 
consists in the manver of connecting the upper frame work with the anvil 
block by means of the superposition of elastic washers between the heads 
of the bolts which secure the said parts together and the flanges through 
which the said bolts pass, and also by the superposition of like washers 
between the nuts and washers at the ends of the said bolts and the said 
flanges through which the bolts pass. The Second part of the invention 
telates to the combination with the air cylinder and hammer of certain air 
passages through which external air may be received to modify the effect of 
the biow, and discharged to allow the piston inside of the cylinder to slide 
frcely in certain parts of its stroke, the said passages being operative with- 
out being opened or closed by any automatic mechanism except the piston. 
The Third part of the invention relates to supplying the cylinder with air, 
and discharging air therefrom by means of certain valves which are 
operated by mechanism for the purpose of varying and modifying the 
stroke, so as to cushion the blow in the proper manner for the work to be 
performed, These valves are placed near the ends of the cylinder, though 
not entirely at the ends, and the patefttee prefers to operate them by means 
of mechanism, which is automatic in its operation, and which may be 
adjusted to suit the exigencies of the ease. in ge.eral practice, perhaps, 
two adjustable inclined planes may be the better means of operating these 
valves, though other devices may be used. The Fourth part of the inven- 
tion relates to the combination with the valves above mentioned of the air 
passage connecting from one valve to the other, so that the effect of the 
discharge of air through one valve shall be to force the same air into the 
other end of the same cylinder, In the use of this device the same 
atmospheric air is made available for working the cylinder without the 
necessity of any additional supply from the outside. The Fifth pars of the 
said invention relates to the construction of the piston rod, to obviate the 
well-known difficulty of breakage thereof near the hammer, and in con- 
nection therewith of a special device by which he is enabled tu pass the 
enlarged portion of the said piston rod through the stufling-box, which 
leads to the air cylinder above-mentioned, 

2582. L. Dixy, Brighton, and G. Smitu, Angmering, “ Tinting by litho- 
graphic printing photograpic portraits and embossing the same.’— Dated 
20:4 September, 1862. 

This invention is carried out as follows :— Having procured a good nega- 
tive photograph in the usual manner, the patentees carefully block out the 
background with opaque colour or paper, in such manner that the back 
ground shall not print, but remain on the printed photograph white, After 
having procured a print off the negative with a white background after 
the manner described, they fix, tone, and wash in the usual way with 
careful printing, and thus obtain a photograph ready for the following 
tinting, embossing and colowing :—Tuey first lay the photograph upona 
flat board, and upon that a piece of tracing paper large enough tu cover the 
photograph ; then with a lead pencil they trace carefully the outline of the 
photograph, which done they remove the tracing paper, and cut out the 
line of the photograph which they wish to preserve from the tint about to 
beapplied ; they flix this upon the photograph by a little gum, carefully 
registering the outline of the photograph, for whee this tracing paper does 
not cover, there will be the tinting which was intended only for the back- 
ground, and not for the portrait or landscape a. This being done, 
the tint of the desired colour is rolled on the lithographic stone and printed 
all over the photograph in the usual way of lithographic printing; the 
tracing paper which was fixed to the photograph, having prevented the ink 
from touching the print, may now be removed with a damp sponge. They 
then have a photograph with an evenly tinted background, and should 
they desire to give the print a tint all over of any lighter colour they print 
aguin with the lithegraphie press all over the picture unprotected by the 
tracing paper, which in some instances improves the general live of the 
photograph, Secondly, the photograph may now be embossed toyive it the 
appearances and advantages of drawing paper. 

2586. J. SANDERSON, Clerkenwell, London, “ Writing desks and cases." —Dated 
22nd September, 18e2. 

This invention relates to those desks known as ‘‘tourist’s” and 
“ student's,” and other like portable desks and cases, and consists in con- 
structing such desks with two uprights to form the sides of the desk. The 
inventor places between these uprights compartments for holding paper, 
envelopes, and instruments, and he provides one or more drawers 
at the lower part or bottum of the compartments. He pro- 
vides a pocket flap, or not, as may be required, at the back of the 
cause, and the folding flap— which is now formed of a single solid 
piece—he makes double and hollow to contain paper, letters, and the like. 
He also forms spaces in the back of the flap for containing ink and light 
holders. When closed the folding flap fits against the compartments and 
between the uprights, and a flap is brought over the top und secured in a 
ock or catch on the outside of the folding flap.— Not proceeded with. 

2588. J. Lone, Gorleston, Great Yarmouth, ‘* Machine for cleansing and scrap- 
ing streets, roads, or ways.”—Dated 22nd September, 862. 

This invention consists iu adapting certain improved mechanical arrange- 
ments within a rectangular shaped vessel, mounted on sliding wheels, so 
placed and adjusted as to allow one end to be near to the surface of the road, 
strect, or way, to be cleansed or scraped, and the other end to be connected 
temporarily to an ordinary cart to receive the dirt raived by the machinery, 
the said machinery being arranged and actuated as follows:—Within the 
aforesaid rectanguiar shaped vessel, and crosswise thereof, near itsends, two 
square shafts are mounted, so as to revolve. Over these shalts endless 
chains (formed of links each of the length of the side of the square shaft 
aforesaid) are , and have affixed thereto, at certain distances from 
each other, scoops of sheet metal. The hindermost of the aforesaid square 
shafts has a pair of running wheels fixed thereon, which, as they roll on 
the surface of the road, street, or way, impart rotary motion to the 
endless chains and scoops. The dirt is collected by spring scrapers mounted 
loosely side by side on a spindle fixed to the hindermost end of the rect- 
angular receiving vessel aforesaid, the suid end being made curved to allow 
the scoops aforesaid to remove therefrom the dirt whichenters the same, and 
carry it forward and deposit the same in the cart before stated designed to 
receive the dirt. Beneath the bottom of the receiving ves-el aforesaid a 
false bottom is fitted and connected by levers at each sige to the curved end 
of the said receiving vessel, the said curved end being movable upon the 
axis of the running wheels aforesaid by means of curved toothed racks and 
sectors worked by the hand for the purpose of keeping the scrapers aforesaid 
always in proper contact with the surface of the road, street, or way, as the 





sliding wheels of the receiving vessel are simultaneously moved either forward 

or backward to alter the elevation of the front end of the receiving vessel 

aforesaid, either for connecting same to the receiving cart or disconnecting 

same therefrom. 

2590. M. VoGL, Sambrook-court, Basinghall-street, London, ** Fastenings for 
leggings, dc.” —Dated 22nd September, 1862. 

According to the first arrangement the patentee constructs a fastening, of 
which one portion or member is a pin, stud, or piece having a head, outer 
end, limb, or part broader than or projecting from its stem, shank, or body; 
this pin, stud, or piece is capable of turning wholly or partially round. 
The other member or portion of the fastening is a slot or*opening, pre- 
ferably edged or protected by a metal eyelet or rim. To effect the fastening, 
the pin or turning piece is introduced into the slot or opening, and turned 
sufficiently to bring its head, outer end, or projecting limb at an angle to 
the length of the opening, or over its edge or side, in which po-ition the 
members of the fastening are engaged. To disengage them the pin or 
turning piece is turned so as to bring its end, head or limb, in such position 
with regard to the slot or opening that it can be slipped through the same, 
Or in a second arrangement he uses, instead of the pin, stud, or turning 
piece, a spring or springs of such shape and arrangement that, when com- 
pres-ed, it or they may be passed through the slot or opening, but when 
released or allowed to extend or return to its or their previous form, the 
arnis or sides of the spring will project or extend over the sides or edges of 
the slot or opening and effect the fastening. The spring may, if desired, be 
capable of turning wholly or partially round. 

2594. C. Pontirex, Shoe-lane, London, “ Removing or expressing beer from 
yeast or from hops.” —Dated 23rd September, 1:62. 

For the purpose of carrying out these improvements the inventor takes a 
box or back or other receptacle of suitable shape, which he mounts by pre- 
ference upon four wheels; these wheels are made with the outer circum- 
ference hollow, which hollow is used as hereafter described. At a proper 
distance from the bottom of the box or back he places a shelf of wood of 
sufficient strength, which shelf is constructed with ribs on its surface to 
allow the escape of liquids when in use. A second shelf (or any other 
number of shelves may be used) is arranged to fit inside this box or back, 
and is provided likewise with grooves or ribs on its upper and under surface 
and it is arranged to slide freely through the box. An upper or top shelf 
also is made, but arranged to pass to a certain distance down into the box 
or back, and then rest on the side of the box. To extract the beer from 
yeast or hops he takesa bag or bags made of canvas of the description 
ordinarily used for fining wine or beer, and of a length sufficient to fill up 
the length of the box or back before alluded to. He fills this bag with the 
yeast taken ‘rom “ stillions,” or from the ‘‘ working tuns,” and fastens the 
neck thereof when sufticiently full in any convenient manner. This bag is 
laid horizontally on the bottom shelf of the box or back, the middle shelf 
is then put in its place, a second bag similarly filled is then placed on the 
middle shelf, and the top shelf is then placed in position and the beer is 
— out by weight or pressure applied to the top shelf.—Not proceeded 
with, 

2597. R. A. Brooman, Fleet-street London, “ Lighting apparatus."—A com- 
munication.—Dated 23rd September, 1862. 

This invention consists of apparatus for reflecting, refracting, or amplify- 
ing light, composed of several prismatic curved or lenticular faces or 
mirrors, made to rotate round a fixed body of light sufficiently rapidly to 
cause the flashes of light to make a continuous impression upon the retina 
of the observer by sufficiently frequent periodical shocks, while the eclipses 
become unperceived by the observer. e rotary motion of this condenser 
of light may be continuous or intermittent, and may be produced by any 
mechanical force, such as c’ockwork. The light is stationary, and the 
luminous rays are, in whole or in part, condensed in a narrow zone; the 
lenses are prismatic or cylindical to produce vertical bands of light. ‘The 
light may be from oil or gas burners, or the electric or other artilicial light 
may be used. There should be at least three faces or miirors in the 
apparatus, but there should not be too many; about six is the most snitable 
number. Each of the faces receives a vertical luminous angle, which it 
transforms into a luminous band, also vertical. The apparatus does not in- 
crease the intensity of the light, but it amplifies the lighting through a 
lenticular refraction with entire destruction of dead angles—it projects the 
light to a distance. 

2598. R. A. Brooman, Fleet-street, London, “ Photographic apparatus.”—A 
communication.—Dated 23rd September, 1862. 

This apparatus enables the manipulator to operate in full light upon 
damp collodion, to sensitise the glass, and to finish the proof in the light. 
The apparatus does not alter the negative now used, but it serves as an 
auxiliary to it. In the apparatus the following characteristic elements are 
combined :—The employment of two vertical and independent bath vessels, 
arranged to allow of the glasses being easily plunged therein—one vessel 
containing the bath of silver for sensitising the damp collodion may be of 
gutta-percha, hardened rubber, or other material having no acticn on the 
bath ; the other, containing the iron bath for developing the picture, should 
be of yellow or orange-coloured glass; if made of any other material, it 
should be lined with yellow-coloured glass. There is a frame for holding 
the glasses to be exposed capable of being opened and closed at bottom by 
withdrawing or inserting a sliding bar. There is a second frame for holding 
the collodionised glass in the former frame, which second frame is styled the 
plunging frame, because it is used for introducing the glass into the bath 
vessels, entering also with it ; it is insulated from the tirst frame, and may 
be passed through it; a piece of catgut is attached to the plunging frame 
to raise and lower it into and out of the bath. 
2603. W. TayLor, Chester, * Blacking or polish."—Dated 24th September, 1862 

in preparing this blacking or polish the inventor takes slack coal (or its 
equivalent) reduced to fine powder (though he could, if desired, substitute 
or add ivory black made by burning the bones contained in the pieces of 
flesh used by him) to which he adds indigo, and forms the same into a paste 
by mixing the following ingredients therewith, namely :—Fruits, such, for 
instance, as foreign fruits termed currants, raisins, dates, and the like, or 
any one of these reduced to a jelly ; also animai jelly, such, for instance, as 
calves’, cows’, sheep, or horses’ feet, or any part of the flesh of animals that 
will reduce to a jelly ; tallow, suet, or other fatty matter, and also acetic 
acid and lemon, the same being formed intoa syrup by putting the lewons 
into the acid.—Not proceeded with. 


2606. D. and A. PosENER, Rupert-street, Haymarket, London, ‘* India-rubber 
and other tobacco pouches or purses.” ~ Dated 24th September, 1862. 

In carrying out this invention the inventors propose to form the pocket 
of the pouch of the ordinary shape, but to ensure the safety of the contents 
they add a flap to the mouth thereof, and instead of it being necessary for 
the cover cf the pouch to be turned inside out, as is now the case, in order 
to enclose the pocket, they form the outer covering by cutting out a crescent- 
shaped or curved piece therefrom, in order that the pocket may be turned 
over, and its bottom part inserted or pushed under the curved opening, 
whereby it is easily retained. Thus it is never necessary to turn the pro- 
tecting cover inside out, the pocket of the pouch being merely folded over 
and inserted as just described. For tobacco pouches they propose to form 
a division in the centre of the pocket for the purpose of holding two 
different kinds of tobacco, the flap before-mentioned covering both , or, to 
prevent the partial admixture of the tobaccos, the division may be con- 
tinued into the form of a flap, or the flap or upper part of the division muy 
be made in duplicate for the purpose of covering the mouths of both pockets, 
—Not proceeded with. 

2611. R. ALEXANDER, Islington, Liverpool, ‘* Maviners’ compasses." —Dated 
25th September, 1862. ae 

This invention has for its object the improvement of the mariner’s 
compass, and the parts in connection therewith. The improvements consist 
of an apparatus so arranged as to counteract the effect of local attraction of 
the iron or uther metals upon the needle of a compass in @ ship or vessel or 
other place where the magnetic needle is used, thereby enabling it to obey 
the terrestrial magnetic influence only ; aud in the use of alumina iron, 
irou alloyed with nickel, or other ironide, for magnetic compass cards ; and 
also in the use of iron alone or alloyed, for the bowls, rims, hoods, and 
binnacles of mariners’ compasses.—Not proceeded with. 


2613. T. Kennepy, Kilmarnock, “ Taps or valves."—Dated 25th September, 
oO 





This invention cannot be described without reference to the drawings. 

2615. J. Raywoop, Sheffield, ‘Gas apparatus for the prevention of fraud, 
and for economuing the consumption of yas.”—Luted 25th September, 
1862. 

This invention consists in directing and regulating the supply of gas to 
the burner, and the patentee proposes to accomplish the same in the fol- 
lowing manner :—Enclosed in an outer casing of any suitable form or 
dimensions, and of any suitable material, he inserts one or more perforated 
tubes of zine, or other material, or of wire gauze or netting, in which he 
places a solid plate or diaphragm ata proper distance from the bottom of 
the casing, so that, when the gas comes in contact with or against the 
under side of the plate, it is forced through the apertures of the perforated 
tube immediately below the plate into the outer case or socket, and it has 
then to re-enter or pass through the perforations of the tute above the 

late before it gets to the burner or tap, thus breaking the rush or force, 
but not diminishing the supply, and producing a steady and a better hght, 
and preventing the noise and waste of overdue pressure. 
2620. P. Wriant, Dudley, ‘* Manvfacture of parallel vices.”—Dated 25ih 
September, 1862. 

This invention consists in making parallel vices in the following manner :— 
The patentee first constructs a slide box or receptacle for the slide to work 
in; this may be made of either wrought or cast iron, and receives a slive 
bar, the section of which is similar to that of apiece of T-iron. He then 
forges or stamps out the two parts intended to form the jaws, one of which 
is fix d securely on the slide box, and :emain; stationary upon it ; this jaw 
is slotted in its lower parts to allow the slide bar to pass through it; the 
other = is also similarly slotted, but is bolted on to the end of the slide 
bar, e grip may be obtained by meanse »# box and pin in the ordinary 
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way, or the stationary jaw may receive a female screw through which the 
pin or male screw may work, a collar being fixed on the pin to bring back 
the movable jaw. By these means the patentee obtains a perfectly parallel 
motion with a firm grip. 


2626. E. Dixon, Wolverhampton, “‘ Machinery and furnaces used in the manu- 
Sacture of welded iron tubes.” —Datet 26ih September, 1862. 

This invention relates to that method of manufacturing welded iron tubes 
in which two tubes are simultaneously welded. The improvement in ma- 
cbinery used in the manufacture of welded iron tubes pe sh in theemploy- 
ment of asingle or ordinary draw bench, that is, a draw bench of the kind 
commonly employed in making tubes singly, instead of using adouble orcom- 
pound draw bench. The patentee employs on the said single draw bench awagon 
having two forceps, by which forceps the tubes being welded are taken hold 
of and drawn out of the welding furnace, and through the pincers by which 
the welding is effected. By this improvement economy of — is effected, 
and the operations of the workman are facilitated. The improvement in 
furnaces used in the manufacture of welded iron tubes consists in separat- 
ing the welding furnace from the preparatory furnace commonly called the 
back hole, and in which the skelps are heated previous to their introduction 
into the welding furnace. In the ordinary method of constructing these 
furnaces the preparatory and welding furnaces are comprised in one 
structure, and are consequently in close proximity, the said furnaces 
usually opening into one stack or chimney. In constructing the furnaces 
according to this invention the said furnaces are built separately and 
wholly independent of each other. 


2633. H. Hutcninsoy, Paris, “ Machinery for covering wire with india- 
a _ gutta-percha, &c."—A communication.--Dated 27th Septem- 
«7, 1862. 

The main object of these improvements is to effect the covering of wire of 
any length with india-rubber and gutta-percha, and their allied gums or 
cowpounds thereof, and the manufacture of tubing of any Jength of such 
gums or compounds by an uninterrupted operation. The principal portion 
of the machinery to which the improvements relate consists of a screw 
working in the bore of a cylinder, into which the gum is fed, and from 
which it is forced by the screw through or into a die of the necessary size 
and form to produce the exterior of the covering tube or other article to be 
produced. For the covering of wire or the manufacture of tubing the 
screw is made hollow for the reception of a stationary tubular mandril, 
through which the wire to be covered , or to which is fitted a core 


2659. B. Donkin, Bermondsey, “* Bearings for shafts, axles, pivots, and sliding 
surfaces, for the purposes of diminishing friction.” —Dated 1st October, 1862. 
This invention consists in providing a water or liquid bearing for shafts, 

axles, pivots and sliding surfaces, by a ti circulation of liquid 
forced between a metal box and the , axle, pivot, or sliding surface, so 
as to prevent contact of surface with surface, w' ver be the material con- 
stituting such surfaces. The invéntor takes a box or case shaped to 
correspond with the of the fevolving or sliding surface to be used 
with it, and forms therein a central cavity followed by several concentric, 
quadrangular, or other cells, according to the surface. He makes an orifice 
in the central cavity to allow of the inlet of water, or other liquid under 
pressure, 

2661. W. C. Campripis, Bristol, “ Apparatus for washing cloths, applicable 

also as a churn.”—Dated lst October, 1862. 
This invention cannot be described without reference to the drawings. 


2664. W. C. Witkins, Long-acre, Lontlon, “Gas burners.” —Dated 2nd October, 
1862. 

This invention relates, First, to ah adaptation or combination of parts 
when using burners formed of two or more concentric rings perforated for 
the escape of the gas for combustion, Each ring of the burner is supplied 
from a separate reservoir or chambef through two or more branch passages, 
which branch passages vary in number with the size of the ring with which 
they communicate, and each of such reservoirs is supplied by a separate 
pipe or channel with a tap or valve adapted to regulate the quantity of gas 
for the time to be supplied to such reservoir. By these means the quantity 
of gas supplied toany part of the respective rings is rendered uniform, and 
that to any one ring is capable of belng regulated in relation to that supplied 
to the other ring or rings. The inventor applies with such burner a glass 
chimney contracted somewhat at a distance a little above the burner rings, 
and he applies adjusting means to adjust the height of such contracted part; 
he also applies fine wire gauze Or other fine reticulate open work to 
regulate the supply of air upwards to the burner, and he applies a fence 
between such reticulate open work and the glass chimney. Each ring of 
the burner may be perfurated with One or more rows of holes. When two 
rows of holes are employed, he arranges the holes of one row to intersect 
those of the other. The ur relate, Secondly, to a combination 
of parts forming a burner. To a rifg burner with two rows of holes for the 
passage of the gas to be consumed he applies an internal cone or inverted 
bell, by preference with a paseage through it, so that air, in addition to 
bein; d from the interior on to the flame, may pass through sach 








upon which the interior of the tubing is formed ; and it is in the bi 
tion of a mandril or mandril and core with the screw so applied to the 
cylinder and die that one part of the invention relates. The cylinder is 
constructed with a gullet or enlargement of the bore partly surrounding 
the screw, and having an aperture or mouth at the exterior thereof for the 
purpose of allowing the cylinder and screw to be supplied with gum with- 
out stopping the operation of the screw, it being necessary only to introduce 
the gum at the aperture, and it is then drawn in by the screw, thereby 
enabling the machine to operate continuously in making a tube, or cover- 
ing a wire of any length, or in filling a mould of any size; this also con- 
stitutes part of the invention. When covering wire, the wire to be covered 
is drawn forward with the gum by the movement of the gum itself produced 
by the action of the screw or forcing apparatus employed, and a friction 
brake is employed to keep it at a proper tension, 


2635. J. C. P. Baucuarn, Nouvion en Thérache, L’ Aisne, France, ** A twice- 
transversal kneading trough.” —Dated 29th September, 1862. 
This invention cannot be described without reference to the drawings. 


2641. W. E. Gepox, Welling‘on-street, Strand, London, “ Furnace for casting 
steel."— A communication. —Dated 29th Septenber, 1862. 

This improved furnace (which is more especially intended to cast steel in 
large masses: is composed of a crucible or basin of reception, with a movable 
cover or lid at its upper part, and at its lower part an opening called the 
tapping hole, of a fire-place beneath the crucible, with doors, grating, and 
ashpit or pan. On issuing from the fire-place the flames embrace all parts 
of the crucible and gain the chimney piece above. A little above the 
crucible is an opening for inspecting the working, and at the bottom of the 
fire-place are conduits or beast pipes for increasing the draught. The ash- 
pit, the fire-place, the crucible, and part of the chimney are surrounded by 
refractory brick works, which are in their turn enveloped in the ordinary 
bnck work which forms the exterior of the furnace.—Not proceeded with. 


2643. H. Hirscn, Bridge-road, Lambeth, Surrey, “‘ Apparatus for showing 
combinations of colours.”—Dated 29th September, 1862. 

_This invention 1elates to the production of combinations of colours by 
giving culoured surfaces rapid rotation, and consists, First, in a mode of pro- 
ducing the rotation for this purpose by the emplcyment of certain twisted 
strings (as described). Secondly, in a mode of causing the rotation of discs 
or other figures with various colours, patterns, or perforations, to be retarded 
and accompanied by vibratory motion by means of portions turned up so 
as to be resisted by the air (as described). 


2614. H. Move, Dorchester, ‘‘ Heating frames and the beds of hot houses.”— 
Dated zvth September, 1862. 

In order to heat the beds of frames and hothouses in which pots con- 
taining plants are placed, or which contain the earth in which the plants 
are growing, or where moist heat is required for other purposes, the 
inventor forms below the bottom of the bed a chamber kept constantly or 
as ofter. as required supplicd with steam ; the steam is introduced into the 
chamber from a boiler. Below the steam chamber is another chamber equal 
in extent to the bottom of the bed or frame, into which the smoke from 
the stove which generates the steam is at once admitted on leaving the 
stove; this chanver 1s also provided at another part of it with a chimney or 
flue to permit the smoke to pass away. In ord:r to heat hothouses and 
other buudings ured for growing plants or for other purposes, he forms an 
air chamber below the floor of the building, the air chamber being equal 
in extent to the floor. Below the air chamber isa smoke chamber, also 
equal in extent to the floor, into which smoke is admitted from a fire-place 
or furnace and allowed to pass away through afiue or chimney. The air in 
the air chamber is thus heated, and gratings or openings are formed in the 
= which permit the heated air to escape into the building.—Not proceeded 
with. 





2647. J. Appison, St. Helier's, Jersey, ‘* Improvements in moorings or appa- 
ratus for securing articles, applicable also to the fixing of chairs for iail- 
ways.”— Dated 29th September, 1862. 

This vention consists in the use of plates of metal, of sizes proportioned 
to the strain likely to be exerted upon them, which are placed in pits made 
in the earth for their reception, prepared with a bottom of loose earth on 
which the pilates rest, and into these pits, after the placing of the plates, 
sufficient water is admitted to cover the plates to create a perfect atmo- 
spheric pressure. 


2653. J. L. HuGues, Worcester, ‘* Producing ornamental patterns in gold and 
colour on porcelain, earthenware, dec.” —Dated 30th September, 1862. 

, When produciug ornamental patterns in gold on porcelain, earthenware, 
Sass, or enamel, the patentee covers the whole surface of the article, or such 
part or parts thereof as is or are intended to be or i with gold, which 
he applies in the manner ordinarily practised by giass and china painters, 
and which is well understood—aud he burns it on to such surface or part or 
parts thereof where the ornamenting is to be produced. On to the surface 
or parts thereof so coated with gold he places a printed impression, taken 
by preference on paper from an engraved plate or from other printing sur- 
face, such impression being taken in a bituminous or other varnish which 
will resist the action of acid. The impression is to be transferred on to 
the surface of gold and the paper removed therefrom, as is well understood 
iu transferring impressions on to china and glass. When the impression is 
set he applies a liquid which will dissolve or loosen the gold where it is 
unprotected by the varnish of the impression. For this purpose he uses 
aqua regia or fluoric acid the acid should be diluted in the proporticns of 
about one of acid to one of water, and in this manner the ornamental device 
or pattern is produced. In producing ornamental patterns in colour on 
porcelain, earthenware, and enamel, the parts of the surface which are to be 
ornamented are to be uniformly coated with enamel colour, by preference 
in the manner known to china painters as ‘ground laying,” and this is 
barnt on, as is well understood. Then, in order to ornament such parts of 
an article of porcelain, earthenware, or enamel as are covered with coloured 
enamel, he applies an impression from an engraved or other plate or print- 
ing surface taken in a bituminous or other suitable varnish, which will 
resist acids ; having transferred such impression and removed the paper or 
fabric, as is well understood, the varnish is aliowed time to set ; he then 
applies a suitable liquid for dissolving or removing the coloured enamel in 
those parts where the same is not protected by the varnish of the impres- 
sion, fluoric acid being the best for this purpose, 


2655. J. Wrient, Copthal!-court, Throgmorton-street, London, ‘ Rotative 
Tee ting crene."—A communication.—Jated 30th September, 1862. 
al s Invention is carried out as foliows :—On astand or framing, of suit- 
th le weight and strength, the inventor places an engine and boiler, which, 
rough a pinion on the main shait,gives motion to a large cog wheel 
a on the spindle of the drum, on which is coiled the chain passing 
— = the extremity of the jib, and terminating ina hook or its equiva- 
bs ag @ usual manner, A tie rod passes from the extremity of the jib 
on extreme rear of the machine, by which means the weight of the 
ia. engine, and the machinery counterbalances the weight of the sub- 
cates = materials to be lifted. ‘The whole apparatus turns on a circular 
a = & pivot supported on a frame, The operation is as follows :—The 
bet made fast to the substance or weight to be lifted, and the engine 
heist put in motion coils the chain round the barrel or drum, thereby 
re ing the weight. Wuen it has been raised high enough, the crane is 
— round on the circular rail before mentioned by meaus of a steam 
cylinder mounted on the framing, and i by means of toothed 
gearing with the axles of the wheels. When not in ‘use, the crane can be 
ie Fhe cnn eine 10 place ~~ yt wheels which can be raised or 
epee ATK = when not in use they may be drawn 











cone. And externally he applies a cone, the upper edge of which is about 
on a level with the upper edge of the ring ; outside of this cone he applies a 
lass chimney, which is contracted or reduced in diameter above the flame. 
tween the cone and this chimney air is permitted to flow through per- 
forations.— Not proceeded with. 
2670. T. J. Roporuam, Burslem, and E, Oswaup, Stoke-upon- Trent, “ Appa- 
ratus for purifying ‘ glaze,’ ‘slip,’ &e."”—Dated 3rd October, 1862. 

This invention consists, principally, of a vertical shaft with four or more 
horizontal or inclined arms p theref provided with any 
convenient number of permanent or tro-magnets, Which shaft is caused 
to revolve (by means of any suitable gearing) in a vat or circular vessel 
containing the glaze or other material, so as to come into contact with and 
take up every partic’e of iron or Other magnetic substance that may be 
incorporated therewith.— Not proceeded with, 

2671. R. Broappent, Leeds, ** Gas regulators.”—Dated 3rd October, 1862. 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the tinal specification having been petitioned for. 
2672. W. CLark, Chancery-lane, London, ** Atmospheric toy pis'ols and guns.” 

—A communication.— Dated 3rd October, 1852. 

This invention relates to an improved arrangement of toy for children 
known in general as a pop gun, Which is applied to pistol canes, riding 
whips, or otherwise, and consists in the following improvements :— First, 
the cork or projectile of this pop gun is attached to the ramrod or piston 
of the pistol gun in such way that in firing the cork returns of itself into 
the tube, the cord or string a of the same length as the ramrod. 
Secondly, a socket is placed at the extremity of the barrel to receive the 
cork after the explosion, so that it cannot escape, aud by that meanscannot 
injure any one, while at the same time it is always ready to re-enter the 
barrel. Thirdly, the inventor can also dispense with the cord; the cork 
would then be ag in position by the fingers through the opening in the 
socket. Fourthly, instead of employing the socket above described, he may 
terminate the barrel of the pistol by a bell mouth, or by a round rim, which 
would facilitate the re-entry of the cork in the tube, and increa-e the noise 
caused by the explosion, Fifthly, heamay also add any kind of toy to the 
rawrod, such as a cane, ridin; whip, or whistle, which may itself form the 
ramrod; or they may be applied at the end of the barrel where be forms a 
funnel. Sixthly, he may also apply this system wholly or partly to cannons, 
guns, pop guns, swords, or to objects standing on their ends such as figures 
or dolls, and acd a spring to feturm-the piston and cork to position. 
Seventhly, he also places a pistom at each extremity of a tube having 
corks united to a central cord; to this piston rod he imparts an alternate 
rectilinear to-and-fro movement by any suitable means, and in this manner 
he obtains a new atmospheric toy, one cork being placed in position while 
the other is being fired, and vice versa. 

2673. W. CLARK, Chancery-lane, Londow, ** Candlestick."—A 
—Dated 3rd October, 1362. ‘ 

This invention relates to an improved candlestick, lamp, or other similar ' 
apparatus in which the candle, taper, or oil reservoir always preserves a 
vertical position, whatever may be the direction in which the body of the 
candlestick, lamp, or holder is fiielined. This improved apparatus will be | 
found of great advantage for sea sérvice, or in mining operations, as there is 
no liability to spill the oil or other fatty matter made use of, the candle or 
wick holder always preserving its vertical position. For this purpose the 
inventor fixes a stem to the lo part of the candlestick or oil re-ervoir, 
and supplies a weight at the lowet end thereof of sufficient gravity to keep 
the candle cr other light upright, 
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THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Trave: Critical Condition: Furebodings of a speedy Stand- 
still: Adverse Influence of’ thé Puddlers’ Strike: Attitude of the 
Operatives in regard to the & of Pudaled Bars to the Needy 
Firms Actual and Promised Extension of the Strike: Threatened 
Lock-out: Probable Effects: Competition Rife: Decline in Prices 
of Finished Iron: No Increase of Orders—Coat Trave: Waning 
Briskness: Causes—GunenaL Manxvracrunine ‘Trapes: Tolerable 
Briskness: Branches Spee fileg--'Yue Wiuennatt Lock Trave: 
Marked Improvement — Pitoposen Recuiations IN THE Cuatn- 
making TrapeE—ConTemPLarep Intropuction or a New ‘l'nave 
1nvo Biwincuam-—THe Binwincuam Present 10 tue Princess 
Royar—PartiaL Strikes iN THe Srarrorp Sw#oe ‘TRape—'l ne 
Coventry Rinson Weavews: Proposed Emigration of the Opera- 
tives—CaneLess Stoxine AND Its Resutts—}'ataL Pir Accipeyt : 
Extraordinary Recklessness. 


Ow1ne to the attitude assuttied by the puddlers, the irou trade of 
South Staffordshire is now it a somewhat critical condition. Fears 
are being entertained that itt aifew weeks the finished iron works 
throughout South Staffordshire proper and East Worcestershire 
may be all standing. Matter# have now assumed a shape that will re- 
quire either that a large amotihtof forbearance should be shown to the 
men, and interviews take plate between them and the masters with 
a view to their being urged to return to their work, or else that the 
masters should take a coufge which will result in much mutual 
injury. Indeed, certain of the leading finisked iron masters in this 
district have it already in yop mee to take the course at which 
we have hinted. It will remembered that at the adjourned 
meeting of ironmasters in Birmingham yesterday (Thursday) week, 
relative to the puddlers’ strilte, it was resolved that the firms whose 
men have struck should be stipplied with puddled bars ina proportion 
which would have furnished them with about 800 tons of the com- 
modity per week. It is not surprising that efforts should, by some 
of the mer, be made to prevent the forwarding of this supply. But 
it was not supposed that they would resort to measures s0 
summary as those whiclt have been taken at four works, 
where, so soon as the bars were removed for eonveyance to 
the masters who needed them, the puddlers struck work. This 
course, being clearly illegal, it cau scarcely be wondered that the 
masters should resort to legal proceedings, which would of course 
consist in summoning the men for leaving work without giving 
the customary fortnight’s flotice. Upon receiving the summons, 
however, the operatives retutned to their employment, and have now 
given the requisite notice, It is therefore expected that at the expira- 
tion of the fortnight over Whieh the notice extends, the number of 
men who are already out will be augmented by those who have 
shown themselves so ready to follow the example of their discon- 
tented fellows. If this ve to be the case, and the men 
should continue to do that which the masters regard as virtually 








dictating to them as to whom they should sell their iron, certain 
leading men in the trade have determined to propose a lock-out to 
their fellow members. The masters who are most ready to take 
this course have not been affected by the strike, and they are men, 
moreover, who look upon a lock-out as a step to be taken by 
employers only in most exceptional instances; but they regard 
the ccurse which the men are now taking as one of such instances, 
and as one which loudly calls for a combination of masters for 
self-defence, i h as the conduct of the puddlers who 
act openly is being countenanced by those who are apparently 
passive: for these latter, it is alleged, contribute towards the support 
of their fellows who are on strike. Should the lock-out be found 
necessary, and be resolved upon, the gates of the works will not be 
closed until the proprietors have done that which they are now 
requiring their men to do, viz, give the customary fortuight’s 
notice. If the rise demanded is given, this district cannot compete 
with other districts; and, should there be a lock-out, the amount of 
trade which will leave us never to return will be considerable. At 
present the competition of other districts is very great, and for 
finished iron the prices here have gone down in the past week, 
while the orders have not increased upon the number received in 
the corresponding period. As an illustration of the competition 
referred to, we may state that while puddled bars cannot be pur- 
chased in South Staffordshire at less than £5 12s. 6d. a ton, in 
South Wales they may be had inany quantity ataslow as £4 10s. a ton, 
with 3} per cent. off. The fact that, as we have hinted, the price of 
certain descriptions of finished iron is going down, is the more dis- 
couraging tothisdistrict when it isremembered that the make must now 
ve short to that which would be turned out if the puddlers were not on 
strike, to the extent of between twelve and fifteen hundred tons per 
week. 

Operations at the various pits of this district are beginning to 
show signs of a waning briskness, which existing circumstances 
will, it is feared, appreciably develope. The present somewhat 
favourable weather will, of course, tend to shorten the coal bills of 
the householder, and, upon the general demand, the promised exten- 
sion of the puddlers’ strike cannot fail to exercise an adverse 
influence. The argillaceous ores of the district are in good request, 
and little diminution in prices is experienced. The hematite, 
hydrate, and Northampton ores have recently been sent to these 
districts in considerable quantities, but the circumstance exercises 
but little influence upon the bome produce. : 

Relative to the geueral manufacturing trades of this district we 
have to remark that welcome additions have, within the last few 
days, been made to the order books of certain of the manu- 
facturers in the home trade, and that in this Soesenen a 
slightly increased animation is apparent. At Birmingham steadi- 
ness is the leading characteristic of trade, and in certain of 
the lesser branches complaiuts are heard. Neferring to the 
particular departments, we are in a position to state that at the 
rolling mills short time is at present unknown, while the platers, 
the metallic bedstead makers, and wire-drawers have no extensive 
cause of complaint. In the fancy trades pressure is so little felt that 
the appellation of dull to their condition is by no means inappro- 
priate. For railway fittings, and for every description of hollow- 
ware mavufactures, a tolerably good inquiry now exists; in the 
casting trade an average briskness is apparent; among the chain- 
makers little activity can be reported; the tool-makers are faring 
better than the last-mentioned class; and at Walsall operations for 
the season are at an average. 

Relative to the lock trade of Willenhall we learn that a marked 
improvement continues to characterise the leading branches; as a 
rule the artisans are now fully employed, the manufacturer's stocks 
are diminishing, and there is on every hand cheering signs of 
prosperity. ‘he Australian demand for rim-locks continues un- 
abated, a fair assortment of orders being received by each mail, 
From New Zealand also there isa steady demand for the same articles. 
Owing to the recent drought and other causes, the Cape trade is 
dull, but the extra requirements of Australia and New Zealand 
fully make up the deficiency in that quarter. The manufacturers of 
dead, mortice, and drawback locks report an improvement in the 
home trade, which has for some time been slack; in Scotland 
especially there is a change for the better, the demand for “ club 
bolt” locks, which are made exclusively for that market being con- 
siderable. ‘The key stampers continue tolerably brisk. One or two 
enterprising manufacturers of these articles are introducing new 
patterns of keys with ornamental bows, thus uniting the beauty 
of French with the utility of English workmanship, There isa 
fair demand for padlocks from India and the Continent. The chest, 
till, aud cupboard lock branckes continue to improve. Little or 
nothing is being done for America. ‘The manufacturers of articles 
especially suited to the requirements of that market have wisely 
cen advantage of the recent depression to circulate their patterns 
in other countries ; consequently, although hitherto they have been 
the greatest sufferers they are now reaping the reward of their fore- 
thought and prudence. 

The opinion of tho chain-makers of this district is somewhat 
divided relative to the beneficial or otherwise effects of a bill recently 
introduced into the House of Commons by Mr. Layard, avowedly 
with the view of checking a great evil, viz., the manufacture of 
unsound cables and anchors. Under the present system these im- 
portant requisites for the service of the mercantile marine are not 
tested under any recognised authorities ; and it is now proposed 
that the Board of Trade shall appoint an inspector to exercise a 
general supervision over all proving establishments for testin 
anchors and cables under this act; and it is provided that it shall 
be unlawful for makers or dealers to sell unproved anchors or 
cables. 

To the many and varied manufactures already existing and 
thriving in Birmivgham another is about to be added, that of making 
files by machinery. A company has recently been formed to esta- 
blish the new trade. Its first works are to be erected in the vicinity 
of the town ; and, as there is promisé that the shares will be taken 
up, it is likely that operations will be commenced in acomparatively 
short period honce. The expensive character of the hand system of 
making files, consequent upon the marvellous skill required on the 
part of the workmen, is well known, A machine for cutting files 
invented some years since by Mr. Bernot, has hitherto been refused 
admittance into Sheffield, the great centre of this manufacture, and as 
@ consequence was taken to the Continent; and its adoption at 
Brussels, and Douai in France, has perhaps deservedly operated in 
a manner prejudicial to the interests of the short-sighted English 
workmen. By this machine only the cutting part of the work was 
performed ; recently, however, a system of rolling has been patented 
by Mr. Greenwood, by which the blank files are shaped at one beating, 
and a grinding apparatus patented by the same gentlemau has been 
introduced, by which several files may be ground atone time, and that 
with all necessary accuracy. Of the advantage of these two pro- 
cesses little need be said, further than that the services of the skilled 
workmen required under the old system can now be dispensed with. 
A new system of hardening has been introduced, by which one man 
and two assistants can harden a hundred files at one operation as 
easily as one file was heretofore tempered. Thus machinery to 
work all the processes of file making has been introduced, and the 
result is that files which would cost £100 to manufacture by band, 
can now be manufactured of better quality for £42. Encouraged by 
the large trade now carried on by this country in files—the total 
annual export from our shores being of the value of two millions 
sterling—the promoters of the company to which we have alluded 
propose to purchase the patents respectively of Mr. Greenwood and 
Mr Bernot ; and, as before stated, to erect their first works at Bir- 
mingham, where all the essentials for economy of manufacture may 
be found, avd where the opposition of the Trades’ Union of Sheffield 
need not be encountered. ‘The prospectus of the new company, 
which is designated “The File Company of England (Limited),” 
will shortly be issued. 

The elegant and well-known silver table of Messrs. Elkington 
and Mason, and chosen by the people of Birmingham as the fittest 

nt to her who sc recently assumed the position of Princess of 
ales, was presented on Thursday, the 30th ult., by a deputation 
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consisting of the Mayor and several other influential gentleman of 


lan with the view of 
ng @ more perfect division and sub-division in the Stafford 
shoe py thegeee I with the most strenuous opposition on the 

r of the operatives. One of the large firms 
to introduce a system by which the men will 
not only be precluded from, as heretofore, performing their work 


the town. 
A proposal for the introduction of a 

secu 

part of a large num 

of that town pro; 


at their own homes, but will be required each to devote his 


and attention to one of the many branches into which the operations 


at the proposed factories will be divided. This, by the operatives, 
is termed an innovation upon long-established usage, is designated 
as a development of the physically evil factory system, is considered 
to be a means of reducing both the independence and wages of the 
men, is thought to be calculated to create a monopoly in the trade, 


£20,000 P gst over and above the common dock dues exacted and 
fo Po e Dock Estate, all the same as if these Royal Mail ships 
been afforded the proper accommodation ; and Seana. 
instead of Liverpool, were the sailing port, every penny the 
£20,000 yearly expended at Liverpool would have been saved to the 
Royal Mail Steam Company. So much for the boasted advan 

privileges which the British and North American Royal Mai 
steamships reg now, or have enjoyed, over other steamers.” 
Southport pier is to be extended 800it. When completed its total 
length will be 4,400ft. 

hat is styled the home trade at Sheffield continues dull. The 
orders for steel from Scotland are, however, satisfactory. There 
are also some tolerable Scotch orders in hand for files and agricul- 
tural articles. The continental markets do not present much 
variation, but the orders from Germany are still good and the 
j d for stsel from Italy has slightly increased. The large iron 





and is further objected to on the ground that the p p 
ing and hastening of the various processes will tend to depreciate 
the quality of the goods, aud thus injure the trade. The shoe- 
makers of the firm who have introduced this system have declared 
themselves on strike, and are strongly supported by their fellows. 

‘There has lately been a little more stir in the trade of Coventry 
than has been the case previously since the depression set in; but 
the improved demand is by no means sufficient to lead to the expec- 
tation that the city will, within a reasonable period, be reinstated 
in its former condition of trade prosperity. As might be expected, 
wages continue very low. The conviction would now seem to be 
forcing itself upon the minds of many persons that emigration is 
the only general available means for ameliorating the prevalent 
distress amongst the weavers. At a meeting in connection with the 
National Colonial Emigration Society, held in Birmingham a few days 
since to confer upon the subject of emigration to the British colonies, 
with especial reference to the existing wide-spread distress in North 
Warwickshire, it was unanimously resolved ‘ that emigration affords 
the only effective channel of relief for the distress at present existing 
in various parts of Great Britain and Ireland, and that additional 
efforts should be made to assist those who desire to emigrate,” and 
that an earnest appeal to the public for funds in support of the 
objects of the society should be made. By a report read at the 
same meeting it was shown that the emigrants for whom passages 
have been secured through the medium of the Birmingham society, 
have had assistance by way of gifts or loans from the Colonial 
Government to the extent of upwards of £500. ‘The total amount 
collected in Birmingham and London from the commencement 
was £1,092 10s. 

Careless stoking in Birmingham continues to be visited with the 

ctical censure of the magistrates in that town, after their 
interference has been evoked by the vigilant municipal authorities. 
Several manufacturers were, a few days ago, fined for having negli- 
gently used their engine furnaces so as not to consume the smoke 
arising from them. 

A conspicuous and painful illustration of the recklessness of 
miners, as of other men who are engaged in hazardous occupations, 
happened on Monday afternoon, at the Gospel Oak colliery of 
Messrs. Grazebrook and Aston, at Princes End. T'wo men only 
wero down the pit; at four o'clock they desired to return, and pulled 
the clapper wire to signal their wish to the engineer on the surface. 
The engineer would, however, seem to have been absent; and the 
men, in their eagerness to make him hear, pulled the clapper wiretill,it 
broke. On returning to the pit the engineer saw what fad happened, 
and atonce commenced to pull up the skip. One of the men got in, 
but the other could only hold on to it by his hands before it had 
moved from the bottom; and, rather than remain in the pit till the 
skip could be again sent down, he continued to hold on, hoping to 
be able to remain in that position till the skip was landed. When 
the skip bad been drawn up eighty yards the poor fellow’s power 
of grasp was gone ; he fell back, and in a few moments was a fear- 
fully crushed corpse on the platform which covered the sumph. He 
leaves a widow and five children. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Mersey Docks anv Harpour Boarp: Graving Dock Accommoda- 
tion at Liverpool—Extension or Sovutuport Prern—Srate oF 
Trsve: Sheffield: Leeds—Mancuesten on Inpisa—MAncnester 
Enrerprise 1x Spain—Noetuern Martens: Dredgers and Hopper 
Barges jor the Tyne Commissioners: Launch of a Steamer: Gas 
Gossip: The Iron Trade: Sunderiant Dock Extension—Scortisx 
Suirsuitpinc—Orner Nortuern Matters: Telegraphic Progress: 
Telescope just erected at the Glasgow Observatory. 

Tue Mersey Docks and Harbour Board discussed various routine 

matters at its last sitting. A long letter was read from Mr. C. Mclver 

(and referred to the works committee) in reference to preference 

in graving dock accommodation, Mr. Mclver's letter is too lengthy 

for reproduction in its entirety, but we make a few extracts :— 

“* What the dock committee of 1841 did in granting graving-dock 

privileges to the British and North American Royal Mail Steam- 

packet Company's steamships at that time was not an advantage to 

the public service merely, but, in the case of their particular ships, a 

necessity; and precisely the same circumstances exist in 1863, 

inasmuch as there is uot a graving dock, but only a graving lock, 

capable of admitting such a ship as the Scotia and others of the 

Royal Mail ships. Such stubborn facts may perhaps satisfy the 

rd of the present oy that it is possible the British and North 

American Royal Mail Packet Company’s steamships must still con- 

tinue to form an exception, even in the face of any general rule 

which the board may pass as to mail ships generally. The dock 
and quays committee will inform you that for certain steamers of 
the British and North American ho al Mail Steam-packet Com- 
pany, engaged in the British Royal Mail packet service, there is no 
graving dock at all, but only one lock, and that only capable of being 
temporarily S40 as a graving dock; whilst all the ordinary 
graving docks in Liverpool are open to, and capable of admitting, 
steamers of a different class. if the board refuse any special 
graving dock privileges to the British and North American Royal 
Mail Steam-packet Company's steamers, or will only grant such 
as affording a reason or F pew for giving special privileges to 
certain cargo steamers and others, to which it would cnly be an 
advantage and not a necessity, then I must continue to insist that 
our cargo steamers be put on the same footing as these fayoured 
cargo steamers, and that all the other such steamers fre- 
quenting the port be r also on the same footing. Our 
late pg for specia — for our cargo steamers was 
to really test the intentions of the board. I want no special 
dock privileges, nor other privileges of any kind that are not ac- 
corded to others; but I do want, and I don’t see how the board 
can on to me, any such privileges as they may be willing to 
invest the steamers of other applicants with, be the applicants 
whom they may. I venture to state to the board that the volun- 

tarily fixing upon and adhering to a particular sailing day for a 

steam company's own special advantage is not a striking charac- 

teristic of one company, as is made to appear, but a very common 
feature in the management of almost all steam companies trading 
from es to any port; but if such is to be received now as 
the basis for granting special privileges, the board itself must be 
well aware that there are steam companies in Liverpool of a much 
older standing entitled toa prior claim to consideration. There may 
be members of the present board who were members of the board 
hea ig ee ago. In that case they will be able to explai 

why t British and North American Royal Mail Steam-packet Com- 
er ships obtained, and still retain, the special privilege of 

x 


very heavy moorings in the river. The reasons now are 


oy the same as then, namely, the ordinary dock entrances in 
wy Ey deficient in breadth of gate, de 
the disability 


Li 1 labours under as to compel such 
a class as thtso Royal Mail steemere to remain in the river, and 
carry on their under every sort of disad entailing 
enormous expenses and cost to the owners, say not less than 


fraud. The laws now existing a 
too vague, and the process o g 
agency through the civil courts too dilatory and costly, 
to permit the present system to remain in force. That, in the 
opinion of your petitioners, boards of public works ought to be esta- 
blished in each of the presidencies, and also in the north-west pro- 
vinces, in order, by means of the construction of roads, tramways, 


firms, were actively enga 
sioners. The dred 
are the most 


out to sea. 


of lock, and 


and steel firms are busy, the orders on hand for railway materials, 
both for home use and also for exportation, being moderately 
active. The Leeds Chamber of Commerce, in its reports for May, 
observes, with reférence to the iron aod machine trades of that 
district :—“ The demand for the better classes of iron has been dull, 
but the makers of merchants’ and lower kinds of iron are mostly 
very busy. The machine trade continues good, but some of the 
ers are not so full of orders as they were during the last few 
months. The engineers’ tool trade is on the whole better, some of 
the makers having received considerable orders, some on Government 


account. ‘The makers of locomotives and railway plant generally 
are well employed on contracts likely to last for some months. The 
cut nail trad 


e is brisk, both for home and export.” 
has adopted a petition to 





The Manchester Chamber of C 


the House of Commons with reference to the position and prospects 
of British India, which the chamber regards with inuch interest as 
a cotton field. The petition observes, inter alia :—‘ Your petitioners 
are of opinion that one of the most pressing requi 

is the enactment of laws providing for the registration and enforce- 
ment of contracts. ‘I'hey are convinced that, in order to bring the 
European capitalist and native agriculturalist into contact with each 
other to their mutual benefit, the enactment of such laws is indis- 
pensable; and they are impressed with the belief that it would be 
practicable to frame a contract law that would protect the honest 
ut, whilst it would punish the fradulent one—a measure, in 
8 





ts of India 


ort, that would be alike a safeguard against oppression and 
to your petitioners to be 
obtaining redress by their 


iers, canals, and other works of locally recognised utility, to call 
nto active operation the great latent resources of India. Your 


petitioners, therefore, pray your honourable House to take into your 
most serious consideration the defects of the present system of 
government in India, with a view to secure a return to the policy of 
Lord Canning respecting waste lands, the prompt enactment of laws 
providing for the permanent tenure of lands, and for the registration 


t of tracts, and generally to adop: such an 





and enfor " 
enlightened and liberal policy as shall tend to develope the great re- 
sources of India, and give encouragemeut to the introduction of 
European capital and enterprise into that great empire.” 


It is announced in the official organ of the Spanish Government 


that a concession for a railway live from Granollers to San Juan 
de las Abadesas has been transferred to Messrs. Breasing and Co., 
of Manchester. 


Referring to matters in the north, we hinted last week that 
Messrs. Wingate and Co., one of the numerous Clyde shipbuilding 
for the Tyne Improvement Commis- 
which Messrs, Wingate are now constructing 
werful ever made, being about 1,200 tons register. 


Last year Messrs. Wingate supplied the Tyne with the largest 


deepening machine which had then been built, and as it has given 


entire satisfaction, performing the work at hrlf the former cost, 
the Commissioners have ordered two other more powerful ma- 
chines, which are now nearly ready for launchiag. It will give an 
idea of the strength and capacity of these machines when we state 
that each of the buckets we S 5 cwt., and the cost of ea::h machine 
will be close on £30,000. Messrs. Wingate are also preparing to 
build nine screw hopper barges for the Tyne Commissioners, of 400 
tons each, which will be used to convey the dredgings of that river 
These will cost about £4,000 each. Messrs. Marshall 
Brothers have launched from their building yard, Willington Quay, 
Shields, a wooden tug steamer of the annexed dimensions :— Keel 
and fore rake 90ft.; beam 18ft.; depth 9ft. 6in. She is now being 
fitted with an engine with a cylinder 36in. in diameter, and will be 
employed iu the Mediterranean. A bill promoted by a new gas 
company for Newcastle has passed the Commons. Conditions 
requi by the River Tyne Improvement Commissioners 
have been granted, — the new company is not to lay its pipes 
across the Tyne Bridge nor across either of the two bridges at 
Scotswood, but is to have power to drive a drft under the river 
between Gateshead and Newcastle, 40ft. below high-water mark. 
This expensive mode, however, of crossing the river is not likely to 
be adopted, as the “ot ot power to take pipes across the 
High Level Bridge. hile on the subject of gas we may add that 
the Levant H states that a Newcastle man, Mr. Crawford, 
brother of Mr. I’. Crawford, of Low Walker, some years since sub- 
mitted to the late Sultan of Turkey a plan for lighting the imperial 

lace. He constructed a model apparatus, which supplied twenty- 

ve burners to the interior of the building. The Sultan, pleased 
with the experiment, gave orders to light the kiosk of the Valide 
Sultana. ‘hen the palace of Dolma batkche was built, Mr. 
Crawford was directed to construct works for illuminating it with 
gas, and he made the n arrangements upon a small scale in 
the neighbourhood of the ilding. Five years later, two 
companies, one English, the other French, proposed to light 
Pera with gas. The Sultan, wishing to accomplish the 
design with the agency already commenced, authorised Mr. 
Crawford to extend the existing works, and subsequently gas 
has been conveyed by this instrumentality into the streets and 
houses of Pera, and Le spread down into the lower region of 
Galatia. The coal used at the works is brought from the Heraclea 
mines on the Black Sea, owned by the Government. Its market value 
is 22s. per ton. The supply of gas daily amounts to 85,000 cubic 
feet in the summer, and to 120,000 cubic feet in the winter. It passes 
through 11} miles of piping for the lighting of the imperial palace 
alone, and, on the whole, through 28 miles of piping for the benefit 
of Pera and Galatia, in the streets of which it feeds in all 473 burners. 
In public and private buildings it is measured by 636 metres, and it 
lights at least Po00 burners. The residuum of tar is sold to the arsenal 
and brokers in Galatia, The coke is disposed of at the foundries 
of Tophanch and Zitun-bournee. Mr. Crawford is assisted by 
Mr. Hislop in the management of the works, and under them are em- 
ployed fifty operatives, Turks and Armenians. Mr. Crawford was 
the first to introduce coal gas into the Turkish empire.—The iron 
trade of the northern district continues to be pretty well main- 
tained; on the Tyne and in North Durham the furnaces are working 
with moderate activity, and in South Durham and Cleveland they 
are briskly employed. A party of gentlemen, headed by 
Mr. H. F. Pease, have p' a portion of the Nestfield estate, 
adjoining the North-Eastern and Stockton and n Railways 
at Darlington, for the purpose of establishing ironworks on an exten- 
sive scale, By an Ce (oy financial difficulty the scheme of dock 
extension at Sunderland has been placed in a state of abeyance. By 


passed in the reign of George IV., the sum of £150,000 
uer Commissioners for the execution 


any future sums wed. The loan cannot be 
accepted under these the operations con 
with the new dock will come to # dead lock until the affair is 





ilding industry continues to present the activity 


Scottish shipbui 
jpeg it has been so long distinguished. Messrs. Wingate and 
, of Whiteinch, last week sent out to China a sea-going tug- 


steamer of 450 tons burthen and 150-horse power. Messrs. Burns 
have with Messrs. Tod and M‘Gregor for a screw steamer 
of 3,000 tons for the British and North American -Royal Mail line. 
She is to be named the Cuba. Messrs. Scott and Co. have launched 
from their yard at Cartsdyke a screw steamer of 530 tons register, 
to be fitted with engines of 80-hcrse power, by the Greenock 
Foundry Company. This vessel has been designed specially for 
the carrying of machinery and large castings, and with this view 
she has been constructed of great strength, and with capacious 
hatches. Her first employment will be in the conveyance from 
Glasgow to Kingstown of the large cast iron pipes now being manu- 
factured by Messrs. Thomas Edington and Sous in connection with 
an extensive coutractforbringing water into Dublin. The vessel has 
received the name of the Vartry, the districtin Wicklow from which 
the supply of water is to be taken. The Artibonite, screw steamer, 
recently launched by Mr. Seath, went down the Clyde on her trial. 
trip, ou Saturday, a party of sixty having been invited by Mr. W. D 
Roberts, Haitien Consul at Glasgow, through whom a fleet of 
steamers is now being built for “ La Societé accéléreé d’ Haiti.” This 
pioneer vessel is a beautiful model—schooner rigged, of 250 tous 
register, with engines of 50-horse power, capable of working up to 
150 effective. ‘The vessel proceeded to test her speed, at the 
measured mile, on the Gareloch, when the following results were 
obtained :—Average of up runs, 6 min. 2 sec.; average of down runs, 
5 min. 1 sec., giving a mean of 11 milesan hour, being 1 mile an hour 
above contract, the engines making 94 revolutions per minute. This 
speed was considered satisfactory, the up runs being made against 
a gale of wind with the screw only partly immersed; and uo doubt 
still better results will be obtained when the vessel is in 
proper trim. After the trial the vessel proceeded up Loch Long, 
while the party sat down to an elegant déjeuner. After the usual 
loyal toasts Mr. David M‘Cubbin proposed “ The health of the 
President of Haiti,” congratulating him on the judicious encourage- 
ment given to commerce by the establishment of so fine a line of 
steamers. Mr. W. D. Roberts, Haitien Consul, in acknowledging 
the compliment, entered into some details of the rapid progress 
made by Haiti under the administration of President General 
Geffrard and his ministers. While the mineral wealth of the 
republic was being developed, the growth and export of coffee had 
increased enormously, and, at the same time, cotton was being cul- 
tivated with great success, the staple rivalling that of the famed Sea 
Islands ; and there does not appear to be a doubt that the progress of 
@ country so richly favoured by nature will be materially ac- 
celerated by the introduction of steam navigation. 

With regard to other Scottish matters, we observe that Dum- 
barton and Helensburgh will, in about six weeks, be placed in 
telegraphic communication with Glasgow, the British and Irish 
Magnetic ‘Telegraph Company having been induced to extend their 
wires in this direction un receiving a guarantee of a certain amount 
of revenue for five years.—A telescope of very imposing dimensions 
has just been erected at the Glasgow Observatory. The Glasgow 
Hera/d, in au interesting notice on the subject, says:—“ The object- 
glass of this five instrument is Yiu. in diameter, and the focal length 
13ft. The beautiful symmetry of its different parts, the nicety with 
which they are poised, and the firmness of the bearings, is something 
very striking, while the ease with which the whole instrument could 
be directed to any part of the heavens elicited general admiration. 
For this latter purpose the instrument is mounted on two axes at 
right angles to each other. Que of these axes is directed towards 
the pole of the celestial sphere, the other is, of course, in the plane of 
the equator. Each axis of motion is furnished with a divided circle. 
By this means the observer is enabled to turn the instrument abou} 
either axis to any extent he pleases, and it is uot difficult 
to see that, by applying to the instrument a suitable move- 
ment, first about one axis and then about the other, it may 
be directed with ease to any point in the visible heavens. 
When this is effected approximately by means of the circles, 
the instrument may be clamped, and then by turning rods 
applied to screws, which give a slow motion to it about two axes, it 
may be brought into the required position with the greatest nicety. 
When once a celestial object is brought into the field of view of a 
teleecope adjusted so as to move in this manner, it may be kept in 
view throughout the whole of its diurnal course, by merely applying 
to the instrument a movement about the polar axis equal to the 
diurnal movement of the celestial sphere. ‘he roof of the edifice, 
under which the equatorial is placed, is of a conical form, 
and the heavens are viewed through the telescope by means 
of a longitudinal aperture, extending from the apex of the 
cone to the Tnis arrangement, however, would mani- 
festly be incomplete, unless the aperture was accommodated 
to the, movable position of the telescope. ‘Ihe roof is ac- 
cordingly constructed so as to be movable, revolving upon wheels 
fixed in the walls of the edifice. The size of the object-glass of the 
equatorial of the observatory connected with the Glasgow Univer- 
sity, speaks sufficiently for the quantity of light which 1t is capable 
of concentrating, and its admirable defining qualities were esta- 
blished most satisfactorily while it'was in the hands of its late owner, 
Sir William Keith Murray, of Ochtertyre, who, it is known, had 
previous to his ceath expressed a wish that is should go to the 
Glasgow Observatory. An equatorially mounted refractory telescope 
is considered in the present day to form an indispensible part of 
the equipment of an astronomical observatory. Only two such 
instruments worthy of the name have ever been, introduced into 
Scotland ; and it is worthy of remark that this was effected, not by 
our universities, nor by the public spirit of our great cities, but by 
two country gentlemen, residing on their respective properties in 
two of our loveliest Highland straths.” 





THE METAL MARKET. 


Tue metal market continues dull, and but little business doing. 

Copper remains at £96 for sheathing ; tile and cake, £39 per ton. 

SpeLTeR.—But few transactions to report ; £17 15s. is the nearcst price. 

Tix very duil, with a downward tendency. Banca, £128 ; fine Straits, 
£128 per ton. 

Lzap a little firmer ; £20 per ton for common brands. 

Scorcu Pie Iron, 5vs. 6d. per ton at Glasgow. . 

In tin plates more inquiry ; 22s. to 24s. per box, according to brands. 


65, Old Broad-street, May 7, 1863. MoaTe ANv Co, 


PRICES CURRENT OF TIMBER. 
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oak, wuite 510 610 5 0 510 
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Compensation ror Accwwents.—Sir J. Fergusson has laid before 
the House of Commons a bill providing that railway companies 
be liable to any larger tion, on a p ager 
"rilled or inj Tuan £400 for a first-class passenger, £3v0 
for @ second-class, and £200 for a third-class, unless the passenger 
insurance at a rate to be fixed by the bill. Ship- 
also, are not to be liable in such cases for more than £200, 


pays for insurance. 
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BREWERY ECONOMY. 


BREWERIES have hardly been brought within the 
domain of Yee - but the extensive operations and 
costly plant of the larger establishments render them 
objects of undeniable interest to the engineer. The more 
he sees of them the more he is convinced that even the 

at London breweries are capable of vast improvement. 
The brewer, faithful to the traditions of half a century, is 
not likely to agree with him; but we believe there would 
be no great difficulty, by simply comparing the practice of 
the most successful brewers, in proving them to be all 
wrong. For there is hardly one of them who has not suc- 
cessfully adopted some peculiarity in his practice which 
nearly all the others say can never answer. The engineer, 
free from all prejudice in such matters, seizes upon and 
combines these points of difference; and, if we make 
a reasonable allowance for the chances of error to which 
even the clearest-headed men are always liable, we may 
conclude that, in organising a first-class brewery, an 
engineer would, after all, stand quite as good a chance of 
success as the brewer, unless the latter were a man of more 
than usual intelligence and liberality. 

The mere size of a brewery, for wetting so many 
thousand quarters a year, requires more consideration 
than might at first be supposed. ‘The enormous vessels 
required by the brewer can, of course, be exactly provided 
for, but the space required as malt and hop lofts, cask 
ground, and stabling, may vary greatly according to cir- 
cumstances. The space required depends, too, in a great 
degree upon the mode in which it is disposed. At Barclay’s 
and at ‘Truman’s about the same quantity of malt—say 
nearly 150,000 quarters—is mashed yearly ; but, while the 
former establishment is said to cover 14 acres of ground, 
the latter, equally complete, occupies less than 4, and of 
the two, of equal capacity, we should say that ‘Truman’s 
was much the best in its arrangement. In every flour mill 
with any pretensions to arrangement the wheat is un- 
loaded, hoisted, screened, ground, and the flour dressed and 
sacked ready for delivery, without the intervention of a 
human hand. As far as possible, the same system should 
be adopted in a brewery, Jacob’s ladders and creepers 
being far superior to any other means for handling malt 
and hops. ‘The skillof the engineer would be shown by 
making the circuit of the goods the most direct possible, 
from their entrance to their delivery from the premises. 
Coming to the brewing apparatus, let us see what scope 
the engineer has for comparison and selection. For boil- 
ing liquor and worts the greater number of breweries have 
the old coppers, weighing 8 tons for a capacity of 180 
barrels, or 250 barrels including pan, each set in a mass of 
brickwork, and having a patent fire-grate and various 
special fittings. Yet the purpose of these costly coppers 
is equally fulfilled by ordinary steam boilers supplying 
steam, through pipes, to large iron vessels called “ boiling 
backs.” At Whitbread’s brewery we believe that the 
coppers are only employed for heating water (or “ liquor,” 
as it is always called in a brewery), all the worts being 
boiled in iron boiling backs heated by steam pipes. The 
same mode of boiling worts has recently been successfully 
adopted also in one or two other London breweries. At 
Messrs. Hoares’, where the worts still are, or lately were, 
boiled in coppers, the “liquor” is heated in circular 
wooden backs provided with coils of steam pipes. Of the 
two modes of boiling, that by steam boilers, of the Cornish 
or other kind, letting off their steam into boiling backs, is 
altogether less costly at the first, equally successful as 
regards quality of worts, and, we believe, more economical 
in working. There is a considerable saving, too, not yet 
fully taken advantage of in breweries, in burning slack 
coal instead of the ordinary grate sizes. It is questionable 
if, where the hops are sometimes infused by themselves, 
and the infusion added to the worts, the latter require 
anything like the amount of boiling ordinarily given. The 
object of boiling worts with hops is, first, to coagulate the 
albuminous matter of the former, and, second, to impart to 
them the full flavour of the latter. ‘The boiling necessary 
for coagulation is believed to be very slight, and one 
authority, Mr. ‘Tizard, does not appear to consider that any 
boiling is required, but that it is enough to run the worts, 
after mashing, through a separate infusion of the hops. 
The plan of digesting the hops in a separate vessel, and 
then boiling the worts with the infusion of hops added to 
them—the boiling lasting for but a short time—has been 
already practised, and with much success, we believe, at a 
number of breweries. In some cases it is considered 
advantageous to open the hops by machinery, thoroughly 
separating the leaf from the seed, before infusion. 

It is, of course, a matter solely of practical brewing, and 
not of brewery engineering, to turn over exactly the 
proper quantity of “ liquor” in mashing, yet the engineer 
could not fail to experience an intelligent surprise were he 
to become aware of the inexactitude which prevails in this 
respect even in large establishments. The “ boiling for 
length” which sometimes goes on, even in first-class 
breweries, amounts often to a needless evaporation of some 
hundreds of barrels of “ liquor” daily, at a corresponding 
cost for coals, wear, and attendance. 

The pumping of worts should always be effected by 
centrifugal umps, as is now done in some of the London 
houses, with considerable saving in first cost and in 
repairs. The question of pumps bas a bearing on that of 
the millwrighting of a brewery. As a rule, too cumber- 
some and tco slow-moving steam engines are employed in 
breweries. Light wall engines, running at a speed suit- 
able for driving centrifugal pumps, patent mashing ma- 
chines, and cooling fans, would not only cost less in them- 
selves, but would require lighter shafting and less of it, 
and could be more cheaply maintained than the present 
engines, many of which, occupying a space J0ft. by 1dft., 
and 20ft. high, do not give off as much power as a portable 
agricultural engine. 

Next to boiling worts their refrigeration is of chief im- 
portance, and there is great room for improvement here. 
By the ordinary open coolers one-eighth of all the wort 
cooled is evaporated and lost. This, of course, does not 
amount to a loss of malt and hops, for these do not take 
part in the evaporation, but the capacity of the mashing 





and — vessels, and the expenditure of fuel in heatin 
liquor and boiling worts, are thus exactly one-seven 
greater than they would be if the worts were brought down 
in close refrigerators. The common coolers are costly, 
and require much room, and what is more, while the wort 
is cooling in the open air, an acetic fermentation is going 
on. The whole business of the brewery is also more or less 
delayed. There are but few large breweries in London, 
— Truman’s and Barclay’s, which do not at least 
employ fans to accelerate the cooling of the worts; and, 
although the two named have refrigerators to assist their 
coolers, we believe the worts are not brought down as they 
might be, with ample refrigerating power, to the minimum 
temperature required in the fermenting squares. The 
time must come, we believe, when worts will be cooled 
without exposure to air. 

The adoption of slate fermenting squares at Truman’s 
brewery was a bold step, yet it is found that the fermenta- 
tion is as perfect as ever, and that a great advantage is 
obtained in cleanliness and durability. Among improve- 
ments in fermenting apparatus the improved tunning casks, 
now made by Messrs. Pontifex and Wood, deserve mention 
from the convenience, resulting in a considerable saving of 
labour, with which they may A filled and run off. 

If the time ever arrives when the Excise will allow 
brewers to mash unmalted barley, and the brewers them- 
selves then choose to practise that degree of care in mash- 
ing necessary for the thorough conversion of starch and 
glucose and the production of a sound wort from a mixture 
of malt and raw grain, a very great saving may be made 
in brewing. A certain proportion of malt is always neces- 
sary as a vehicle for the Eestase by which not only the 
starch associated with that peculiar substance, but an 
additional quantity besides, may be converted into 
saccharine matter. But when enough malt is provided 
for this purpose, and the increased care then necessary for 
obtaining a uniform mash is taken, there is no reason why 
raw grain cannot be as successfully employed in brewing 
as in distilling. In mashing a mixture of malt and raw 
grain, Steel’s mashing machine, or some apparatus working 
in much the same manner, would prove useful, and the 
precision and uniformity of temperature which the suc- 
cessful working of such a mixture requires in the mash 
tun, would be secured with a suitable attemperator. 

There is one matter of some importance which most of 
the brewers overlook. They must well know the reason 
why they receive from 3d. to 5d. more per quarter 
from the cowkeepers for their ale “grains,” or spent malt, 
after it has been mashed for ale, than they receive for 
porter grains. The black malt used for porter brewing is, 
in itself, worthless for feeding to cattle, and its presence 
injures pale malt, with which it may be associated. Where 
the black malt is mashed by itself in a cask and 
the wort then mixed with that from pale malt, the two 
kinds of grains are kept separate from each other, and 
thusa porter brewery may sell only pale “ grains” at an 
advanced price, thus saving, say £250 a year, on a business 
of 20,000 quarters. 

There are many minor economies which may be practised 
in a brewery: one, we believe, would be to dress the 
crushed malt so as to separate the husk, something as the 
bran is separated from the meal in flour mills. For every 
quarter of malt mashed, three-fourths of a barrel of wort is 
retained in it by capillary attraction after the worts are run 
intothe underback. This amounts to a double loss—a loss 
of a considerable part of the starch of the malt itself, and a 
loss of the fuel expended in heating the liquor used for the 
wort so retained. If the husk were dressed from the 
crushed malt, the wort retained in the grains would be much 
less than it now is. ‘The hops, too, when they come out of 
the copper, retain nearly two barrels of wort for every 
100 lb. of hops copped, It has been attempted to press 
out and save some of this wort by means of hydraulic 
presses, but we are informed that what is thus saved is of 
a strong, harsh, bitter taste, unfit for fine ales. Messrs. 
Allsopp, however, we believe thus express their hops after 
boiling. In any case the hops, as they come from the hop 
back, can be — pressed by a simple machine, and 
made to serve as fuel. At Truman’s brewery, we are in- 
formed, £750 a year are saved by burning the spent hops 
under the coppers. ‘The hops are utilised in the same way 
at Barclay’s. ‘The yeast is now carefully pressed out in 
many of the London breweries, and a considerable quantity 
of beer saved in that way. 





THE ACTION OF HEAT ON IRON. 

THE exact manner in which heat acts upon cast and 
wrought iron, reducing one to the liquid and the other to 
the plastic state, is worthy of careful examination. Of the 
real nature of heat we hardly know more now than was 
known six thousand years ago, but we are every day 
attaining to a better and better knowledge of its mode of 
action. There has lately been some speculation as to the 
cause of heat, and we have indeed been told that the 
ultimate atoms of matter are constantly engaged in 
incessant vibrations from side to side, or in revolution 
about vortices, but, while we have not the slightest 
evidence of anything of the sort, we should, even were the 
fact proved, still be ignorant whether these vibrations were 
the cause or the effect of heat. All that we are likely to 
know of heat is that it is hidden natural force, always 
acting in opposition to the natural attraction existing 
between the particles of matter, an attraction which in 
itself is quite as inscrutable as heat. We know that matter 
of all kinds can be divided beyond the power of perception ; 
thus a grain of iron may be dissolved in a gallon, or 70,000 
grains of water, and yet each and every drop of this solu- 
tion shall, when examined under the micrescope, disclose 
the presence of a portion of the original grain of iron. But 
while matter is thus indefinitely divisible, there are reasons 
for believing that this divisibility is not infinite, but that, 
could we see far enough, we should arrive at ultimate atoms 
which nothing could divide. The strongest reason for sup- 
posing this to be the case is that substances unite chemically 
in definite proportions only. If matter were capable of 
infinite division, the smallest conceivable particle having 
precisely the same divisible or soluble properties as the 





whole mass, then it would be difficult to comprehend how, 
for example, only an exact chemical equivalent of hydrogen 
and oxygen can combine in the production cf water ;—why 
should not 31 of hydrogen and 4 of oxygen unite as readily 
as 1 of the former with 8 of the latter? Again, without 
admitting the existence of atoms, independent of each 
other, and incapable of any change of form, as well as of 
further division, we could form no clear notion of matter in 
the liquid and gaseous state. For most liquids, many 
vapours, and some so-called permanent gases, may be 
solidified ; and taking each in the solid state, wherein 
each particle retains a fixed place, what notion could we 
form of the mode in which these particles could be separated 
by heat, and afterwards infinitely interchanged, each in the 
place of another, unless we adopted the hypothesis of 
ultimate indivisible atoms? But even if we suppose, forthe 
moment, that the atoms are infinitely divisible, we must 
still believe that an atom of a liquid is still the same atom 
it once was, or may become, in the solid state. In other 
words, that, except in being separated from or cohering to 
surrounding atoms, an atom is always the same atom, un- 
changed and unchangeable, whether forming part of asolid 
or a liquid. 

Now any two atoms of the same substance will, if brought 
sufficiently near to each other, cohere with more or less 
force. Only heat or mechanical force can prevent cohesion, 
by separating the atoms from each other, Liquidity or 
aerifaction is really no more than the evidence that the 
quantity of heat in the liquid or vapour is sufficient to over- 
power the attraction still existing between the atoms, and 
could we absolutely expel all heat from every gaseous body, 
we might, there is every reason to believe, solidify every 
known gas, and the atmosphere itself. These principles 
must apply to all bodies in nature, and the metals afford 
abundant illustrations of the action in question. We may 
assume either that the natural power of attraction between 
the particles of different bodies is different, or, which comes 
to much the same thing, that the capacity for heat of the 
separate atoms of different bodies is different. In one case 
we should assume that the force tending to produce 
cohesion was less, and in the other case that the repulsive 
force tending to prevent cohesion was greater. As the 
result of solidity or liquidity depends only upon the excess 
of one force over the other it matters little which of the 
two views is taken. 

Let us now consider how iron is affected by the action 
of heat. ‘The natural attraction between the particles of 
iron is greater than the repulsive force of the heat present at 
ordinary temperatures, and hence the metal remains a solid. 
If the iron contain, among its particles, carbon, silica, &c., 
these will, in proportion to their amount, or, in other words, 
according to the number of their own particles or atoms, 
separate the particles of iron from each other ; and as there 
is not a strong attraction or affinity between iron and 
carbon, or between iron and silica, the mass of iron will be 
a weakened in its cohesive strength, either 
under the action of tensile strain or heat. A metal that 
may be easily pulled apart will melt easily, although the 
fusibility does not follow an exact proportion to the tensile 
strength. Hence iron containing much carbon, silica, &c., 
is weak under strain and easily fusible, and we call it cast 
iron. If there is much carbon, say 5 per cent. of the 
whole, the iron is “kishy;” it may be cut with a knife, and 
it will melt at a very low temperature. Just in proportion 
as we expel the carbon and silica, whether by refining 
or puddling, or by subjecting the metal to the Besse- 
mer process, we allow the constituent particles to ap- 
proach more closely to each other, and to unite with 
the full force of the cohesion compatible with the quantity 
of heat present. Thus it is that wrought iron is stronger 
than cast iron, not only under tensile strain but under 
heat. Wrought iron is perfectly fusible, only a high heat 
is required for melting it, and air must be excluded, for 
while iron oxidises at all temperatures it does so with re- 
markable avidity ata very high temperature, and would 
indeed become a mass of scoria in a few minutes. Mr. 
Bessemer’s converting vessels convert cast into wrought 
iron ina few minutes, and yet the charge is kept all the 
while in the melted state. It is true that the amount of 
heat applied at the commencement of the process would 
not be sufficient to maintain the metal in a state of fusion 
after the decarbonisation which soon takes place, but 
the necessary heat is supplied by the combustion of the 
silica and carbon in the iron itself, its own impurities thus 
serving as fuel to keep it up to the melting point. While 
the process is going on the heat is increasing enormously. 
At first the metal is taken as itis melted in a reverberatory 
furnace, at less than the heat maintained in a cupola. But 
so greatly does the heat increase as the process goes on 
that only the most refractory substances—“ ganister ” being 
preferred as fire clay is instantly melted—answer for lining 
the converting vessels. The form of the converting vessels 
is such as to allow but little air to come in contact with the 
iron ; but even as it is, and notwithstanding the process is 
so short, there is a considerable loss by burning the iron 
itself. 

Iron can be partially decarbonised with a great increase 
of strength, and may still retain a good degree of fusibility, 
being capable of melting without difficulty in an ordinary 
cupola. One mode of partially decarbonising cast iron is 
that adopted in making the so-called malleable cast iron, 
now so well known through the labours of Mr. Crowley, of 
Sheffield. The iron, first cast to the desired form, is 
packed in oxide of iron, and thus subjected to a high and 
continued heat. ‘The oxide under the influence of the heat 
extracts a portion of the carbon from the iron which, while 
still fusible, is thus rendered wonderfully ductile, besides 
being coneiderably strengthened. In the United States 
oxide of zinc is now found to answer still better than oxide 
of iron in the process described. Another mode of partially 
decarbonising iron is to keep it for a considerable time in 
fusion, without puddling it. In casting iron cannon the 
pig iron may have a strength of from 5 tons to 6 tons per 
square inch, but on the first melting its strength is con- 
siderably increased. If it be kept melted two or three 
hours, and, after cooling, be remelted Pacing x for the 
second, third, or fourth time, and keptin fusion from one to 
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three hours each time the strength is greatly increased. In 
the experiments made by Major Wade for the United 
States’ Government the strength of cast iron was increased 
in this way from 6 or 6 tons in the pig up to 15 or 16 tons, 
and in one case to 204 tons, per square inch. Mr. Bram- 
well stated the other evening, at the Institution of Civil 
Engineers, that he had found Acadian cast iron, three times 
re-melted and kept for some time in fusion, to have a tensile 
strength of 192 tons per square inch. 

The fact that iron is weakened or its strength entirely 
destroyed at high heats must be reconciled with the other 
fact that, at moderate temperatures, say at from 300 deg.to 
500 deg., its strength has been found to be greater than in 
the open air. The experiments of the Franklin Institute 
showed that the maximum of strength was reached at 
550 deg., Mr. Fairbairn’s experiments giving a somewhat 
lower temperature corresponding to the maximum strength. 
We believe that this apparent anomaly may be accounted 
for by the presence of water in the iron at all ordinary 
temperatures. The porosity of almost all, if not all, bodies 
is but a matter of degree ,and cast iron, at least, is we mae | 
permeable by water. Under moderate pressure water will 
ooze through a considerable thickness of cast iron, and air 
readily forces through plate iron. Although commonly 
neglected, the unmistakable presence of water in the pores 
of iron no doubt affects its strength to some extent, and 
while this water may be evaporated and thus expelled at a 
moderate temperature, it will, at a low temperature, freeze 
in the iron and thus cause it to snap. Copper is known to 
be much less absorbent of water than iron, and it is found 
that copper gains nothing in strength at elevated tempera- 
tures. ut for the presence of water all irons would 
have their greatest strength at the very lowest tempera- 
tures, since the quantity of heat then acting in opposition to 
the natural cohesion of the atoms of iron would be the least. 

When we come to welding wrought iron the principles 
involved are much the same asin moulding cast iron. In the 
foundry we destroy the whole cohesion of cast iron, re- 
ducing it to the liquid state, in which it takes the internal 
form of any vessel in which it may be poured, exactly as if 
it were water. As the heat slowly radiates from the 
melted cast iron, the mobile particles, having nothing to 
separate them, are left within cohesive range, and thus they 
cohere as a solid in whatever aggregate form they may 
have assumed in the mould. In the case of wrought iron 
it would require a very high heat and a considerable waste 
of iron to obtain liquidity. ‘This, indeed, is not required, 
for such is the natural cohesion of the particles of wrought 
iron (except under the highest heats) that, even at a heat 
above the melting point of cast iron, wrought iron still hoids 
together, particle to particle, although the particles may be 
— away each from one into contact with another. 

‘he cohesion of cast iron is so little comparatively that, at 
a temperature approaching that of melting, it would 
crumble to pieces, like brass. ‘The action of heat, then, in 
welding is just this. The cohesion of the wrought iron, 
although not absolutely destroyed, is so far overcome that 
the iron is plastic under moderate hammering or pressure. In 
this plastic state two surfaces may, by hammering, be brought 
into absolute contact, so that each particle in one surface is 
placed within cohesive range of a corresponding particle 
on the opposite surface. Now, two surfaces of metal may 
be fitted so closely to each other that on bringing them 
together they will cohere with considerable force, and 
although the pressure of the air has something to do with 
this cohesion, they would still cohere slightly even in a 
vacuum. But however closely two surfaces of iron may be 
fitted by mechanical means, they will still touch each other 
only at points at imperceptible distances apart. Were it 
possible to fit them so accurately that all the particles 
of one surface could be made to touch those of the opposite 
surface, the two surfaces, once brought together, would be 
perfectly welded, without any heat whatever. In the case 
of lead the particles of which move readily among them- 
selves, two surfaces may thus be welded without difficulty 
without any heat whatever. The action of heat in weld- 
ing was explained, and, so far as we are aware, for the first 
time, in Mr. Colburn’s paper “On the Relation between 
the Safe Load andthe Ultimate Strength of Iron,” lately 
read before the Society of Engineers. The whole action of 
heat, in casting and welding, appears to be this :—In cast- 
ing the whole cohesion of the metal is destroyed, it then 
readily assumes, as a liquid, the form of any space within 
which it is confined. ‘The heat then radiates, leaving the 
particles within cohesive range, and they thus cohere as a 
solid by virtue of the natural force of attraction existing 
among them, and which force can be overcome by me- 
chanical agencies, by solvents and by heat. In the case of 
welding wrought iron, sufficient heat is imparted to pro- 
duce plasticity, in which state the particles forming one 
surface may, by hammering or pressure, be readily brought 
within cohesive range of those forming an opvosite surface. 
Thus opposed the weld is complete. 





MENTAL CALCULATION. 

A VALUABLE if not a large note-book might be filled 
with those useful factors and ready data wherewith engi- 
neers daily perform, on the spot, calculations which would 
occupy hours if worked out, in the office, by means of 
more complete formule. Such, to the engine builder, are 
data like these:—a 30-horse land engine (condensing) has 
a 30-in. cylinder and a 3-in. piston rod. oilers for lund 
engines require one square foot of fire grate, one square 
yard of heating surface, and one cubic yard of capacity for 
each horse-power, and each horse-power requires an 
evaporation ef one cubic foot of water per hour. These 
are old enough and empirical cnough, but they are “rules ” 
which dispense with a great deal of calculation. 

In other eases the convenience is not less in knowing 
that the number of cubic feet of water discharged per 
minute, on a given fall, multiplied by the height of the fall 
in feet, and divided by 700, gives the actual horse-power of 
a good water-wheel. By multiplying the number of cubic 
feet of water discharged per minute over any weir or 
through any channel, by 9,000, the number of gallons dis- 
charged in 24 hours will be ascertained, 














The tractive force of a locomotive engine may be found, 
often by a ready mental calculation, by multiplying the 
square of the diameter of one cylinder in inches by the 
pressure in pounds per square inch, again multiplying the 
product by the length of stroke, and dividing the final 
product by the diameter of the driving wheel. This 
simple rule is given by Pambour, and it is strange that we 
so seldom find a locomotive engineer employing it. In 
order that those who would be most benefitted by adopting 
it may have confidence in it we will explain its derivation. 
We need not say that the area of a circle is found with 
equal correctness cither by multiplying the square of the 
diameter by °7854, or by multiplying half the diameter 
by half the circumference. Let us take the latter mode of 
finding the area of a piston, and, instead of looking for the 
actual circumference, let it be represented as 7 times the 
diameter, or asd, Then 

. = area of one piston, and as there are two pistons 

: dd” 
the pressure on both will be ss 2p. 


This pressure is exerted through twice the length of 
stroke, and its effect is diminished at the rail in the pro- 
portion that the circumference of the driving wheel or D7 
exceeds twice the length of stroke, or 24, The formula, 
therefore, becomes 

d d™ 
39 2p2t 
5 
It will be at once seen that this may be readily con- 


= tractive force. 


tracted to i A a form in which neither the area nor the 


circumference of a circle is required. Most engineers can, 
in their minds, square any whole number up to 20, and, 
therefore, for a 17-in. cylinder, 17° = 289, the first 
quantity in the equation is easily found. It is not difficult 
either to multiply this in the mind by 50, 75, or 100 lb. per 
square inch, as may be required in an ordinary estimate. 
Then if the stroke be 2ft., and the driving wheel 6ft., the 
product of d p need only be divided by 3, although if the 
stroke be 22in. and the wheel d{t. 7in., d* p must be multi- 
plied by 22, and the product divided a 67. In many cases, 
however, the calculation may be readily made in the mind. 

Knowing the pitch of a screw propeller, any one stand- 
ing in or near the engine-room may determine the vessel’s 
speed in knots, very nearly, by multiplying the pitch, in 
fect, by the number of revolutions per minute, pointing off 
two places of decimals and allowing, say one-sixth, for 
slip. ‘This ready ruleis obtained in this way. A nautical 
mile is 6,080ft., which may be called 6,000ft. for a calcula- 
tion not absolutely exact. ‘The hourly speed of a screw 
steamer, disregarding slip, would therefore be, the pitch of 
the screw multiplied by the revolutions per minute, the 
product multiplied by 60 for the number of minutes in an 
hour, and the final product divided by 6,000 for feet, 
nearly, in a nautical mile. But as multiplying a number 
by 60, and dividing the product by 6,000, amounts to no 
more than pointing off two places of decimals at once, we 
have the short rule already given. 

In bridging, however, there are the greatest number of 
ready rules, some of which appear inexplicable at first 
sight, although they may all be traced to fundamental 
principles. In the case of arch bridges, no matter what 
may be the outward form of the actual arch adopted, the 
line of strain or thrust will not differ greatly from a 
parabola, and hence the thrust at the abutments may be 
ascertained, instrumentally, by raising a line at the centre 
of the arch to a point twice as high above the springing as 
the rise of the arch itself, and drawing lines from this point to 
each abutment. Thus, withan arch of 20ft. rise, find a point 
20ft. above the soffit and extend lines from that point 
diagonally downward to the springing point at the centre of 
pressure upon the skewbacks. By as much as cach of these 
lines excecds in length twice the rise of the arch, so will 
the thrust upon each skewback exceed half of the whole 
weight of the bridge. If the bridge is of iron, with several 
ribs, each rib will be treated as a bridge by itself, its pro- 
portionate share of the whole load being first ascertained. 
This mode of arriving at the strains may generally be gone 
through with in the mind without the aid of diagrams. 
If the radius of a segmental arch, in feet, be multiplied by 
the weight per running foot upon that arch, the product 
will nearly express the horizontal strain at the crown of 
the arch. ‘Thus for an arch of 260ft. span and 20ft. rise, 
the radius will be found to be 260{t., and if the weight of 
the bridge and load per foot run be 3 tons, the strain at 
the crown will be 780 tons nearly. 

In girder bridges or trusses whose depth is exactly one- 
eighth the span the strain in the top and bottom chords, 
at the centre of the span, is exactly equal to the whole 
weight of the truss and its distributed load. Thus a truss of 
200it. span and 25ft. deep, weighing, with load, 300 tons, will 
have a strain of 300 tonsat the mid-length of both the top and 
bottom flanges. Ifthe depth of truss is ;th, the strain will 
be to the whole weight (as above) as 12: 8. If the depth be 
\,th, the proportionate strain will be as 14:8. in girder 
bridges it happens that the strain in tons per square inch 
in the bottom flanges or chords, due to the weight ot the 
bridge alone, is approximately equal to ;};th of the span 
in feet. ‘The strain in the iron in the bottom of the 
Britannia tubes, of 460ft. span, would thus be 4/9 = 4°6 
tons, which is almost the exact strain per square inch 
actually due to the weight of the bridge itself. In a span 
of 100ft. the approximate strain would be 1 ton per 
square inch. This result applies only to girder or tubular 
bridges as commonly made, and of a depth equal to from 
jyth to ;';th the span. 

Such date as that 4-in. plate iron weighs 10 1b. per square 
foot, and that one square inch of section in a railway bar or 
wrought iron beam weighs 10 1b. per yard, are conveniently 
useful at times, and may be added to the miscellaneous col- 
lection which we have here thrown together. Some of the 
rules for calculating nominal cry are very simple, 
but the result, when obtained, is of but little value. 





PAPER MAKING. 

NEARLY a year ago we described in considerable detail a 
large paper mill, at that time just completed on Dartford 
Creck. ‘This mill was built complete by Messrs. Easton, Amos, 
and Sons for the Hon. William Napier, and at a cost, apart 
from the site, of about £35,000. A company has now been 
formed to purchase this mill, and another establishment at 
Grays, Essex, the former to be enlarged and both to be 
worked upon a capital of £135,000, with an additional 
£15,000 subject to call. The concern at Grays, which is 
set down at £39,000 in the prospectus (a sum, we appre- 
hend, by no means under-stated), is known as the “ Ulmate 
of Ammonia Company’s,” works, and already forms an in- 
dispensable adjunct to a thriving paper mill. What is 
“‘ulmate of ammonia?” Dr. Playfair describes it as the 
powder of woollen fibre, separated from muslin-de-laines by 
the action of high-pressure steam. Mixed cotton and 
wool fabrics are, unless specially treated, worthless as 
to the paper maker. There have been practised two 
modes of separating the cotton and the wool, either at the 
expense of one or the other. Thus, if it were desired to 
obtain the wool, the rags of the mixed stuff were steeped 
in acids which decomposed the cellulose of the cotton, 
changin g it into sugar, which was dissolved and lost in 
the process. ‘To save the cotton, on the other hand, the 
rags were steeped in a strong alkali, which, acting upon 
the wool, formed a soapy compound in which the cotton 
remained intact. Now Mr. Ward, while separating the 
cotton fibre in a condition serviceable to the paper maker, 
has contrived to retain the wool in a condition fit for some« 
thing— manure, at least. He subjects muslin-de-laine, or 
the rags of mixed cotton and wool stuffs, to the action of 
steam of 50 lb. pressure or so, the efiect of which is to cons 
vert the wool into a brittle, bituminous, or resinous matter, 
which separates readily, as a powder, from the cotton. 

The importance of this process will justify us in quoting 
at some length from Mr. Ward’s specitications. 

His improvements, patented in 1857, were intended to remedy the 
defects ot the “ wet process” of separation, and to accomplish more 
economically and completely the separation of the azotised from the 
unazotised ingredients of the mixed materials. 

In carrying this invention into effect Mr. Ward employs a closed 
boiler or digester, of any convenient form and size, preferring a 
cylindrical form with hemispherical ends, set with its long axis 
vertical, and having sufficient capacity to hold a ton of mixed rags, 
This digester has the usual fittings. ‘I'here must also be provided, 
either in the structure of a digester itself or as part of the apparatus 
used therewith, suitable appliances to protect the materials under 
treatment from the injurious action of condensation water in excess, 
These appliances may vary, but the form preferred consists in an 
inner case or cradle, rather less in height and diameter than the 
cyliudrical portion of the digester, into which it may be let down, 
aud from which it may be lifted out by means of a crane. 

‘Lhe sides of this case or cradle should be perforated with numerous 
holes to admit steam, but its lid and its lower part should be unper- 
forated : the object of the case or cradle being to hold the materials 
under treatment and to protect them from the contact of any con- 
densation water that may be formed in the interior of the digester 
ey down its sides, or accumulate at the bottom, or drip from 
the lid. 

To obviate, as much as possible, loss of heat by radiation, which 
involves formation of condensation water (and, consequently, waste 
of fuel), the digester should be carefully clothed with non-conducting 
material. 

‘The mixed rags or other such materials containing azotised matter 
mixed with vegetable fibre, after being well beaten (preferably in a 
paper maker's rag-beating machine) to separate inert dust and grit, 
are put into the cradle or cradles and lifted into the digester, the lid 
of which is then screwed down steam-tight. Steam from a genera- 
tor is then turned on through a tube and stop cock in the usual 
Way, at a temperature and tor a time which may vary within wide 
limits. Mr, Ward has obtained good results, for example, with 
steam at from three to seven atmospheres pressure, kept up for from 
two to four hours’ time, the time being lengthened wlien the tem- 
perature and pressure are diminished and vice versé ; but he recom- 
mends asa goud working average steam at about five atmospheres 
pressure, continued for about three hours’ time. The effect of these 
wrangements has been found to be, on the one hand, effectually to 
defend the materials from the contact or drip of any excess of con- 
densation water that may form as aforesaid, and on the other hand 
to admit to the materials a sufficiency of steam to hydrate their 
azotised ingredients and to produce the above-descrived peculiar 
transformation thereof. 

Any condensation water that may accumulate in the digester 
should be discharged from time to time by the stop cock below, and 
as soon as the digesting process is finished steam should be suffered 
to blow off a little while through the steam cock above. ‘Che ma- 
terials may thus be obtained dry from the digester, or if taken out 
while still damp they may be dried by exposure to a current of hot 
air ina drying chamber, 

‘The mechanical means available for separating the manure pro- 
duct from the fibrous product are, it will be readily understood, 
numerous and susceptible of many modifications. Mr. Ward has 
obtained excellent results by passing the dry product of digestion 
between iluted wooden cylinders, such as are used in scutching flax, 
and afterwards through an ordinary paper makers’ rag-beating 
machine. Care must of course be taken to enclose dust-tight the 
space which receives the valuable azotised powder beaten out, so 
that none of it may be blown away and lost, and the machinery 
should be worked by steam or other power at sufficient speed and 
force thoroughly to separate the azotised dust from the fibrous 
vegetable matter without injuring the staple of the latter or waste- 
fully wearing it away. 

ln dealing with greasy refuse, such as the oily waste of the wool 
mauufacture called shoddy, the patentee proceeds in the same 
manner, merely omitting the final cylindering, beating and shifting 
process, as being in this case unnecessary, and iustead thereof, subject- 
ing the material to a preliminary process of pressure to extract the oil, 
such pressure being (preferably) applied by means of a hydraulic 
press, aided in some cases by moisture and heat to facilitate the 
running out of the oil. The cake left in the press is digested with 
the appliances and precautions above set forth, and makes a superior 
manure, more portable, and richer in azote than when encumbered 
with oil, which has no fertilising properties; on the other hand, the 
oil extracted will be found applicable to a variety of useful purposes, 
especially when purified by any of the ordinary means. 

Under a subsequent patent, Mr. Ward combined the wet 
and dry modes of separation. 

This mixed method, partly wet, partly dry, was devised to 
remedy an inconvenience met with in working out the dry process, 
This inconvenience arises from the tendency of wool and other 
animal matters to become partially converted, under the influence of 
high-pressure steam, into a glutinous adhesive substance, which 
impregnates the more friable portion of the reduced animal matter, 
gluing its molecules to cach other and to the vegetable fibres of the 
mixed material, so as to render the subsequent mechanical separation 
of the products, and the cleansing and bleaching of the vegetable 
tibre, more difficult. To remedy this Mr. Ward takes advantage of 
the remarkable solubility of the glutinous adhesive portion of the 
converted animal matter to remove this portion in solution, leaving 
only the less soluble residuum of the animal matter to be separated 
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asadry powder from the vegetable fibre, by beating, sifting, or 
other mechanical means. By thus separately withdrawing in solution 
the glutinous sticky product, instead of allowing it, as heretofore, 
to dry along with the remainder of the mixed material, the sub- 
sequent mechanical separation of the friable from the fibrous parts 
of the mixed mass is greatly facilitated, seeing that the molecules of 
the animal powder are no longer glued, as before, to each other and 
to the vegetable fibre; again, the cleansing and bleaching of the 
fibre is also made much easier, because it is no longer imbued and 

rtially encrusted with animal matter. This mixed process can be 
performed in several ways, and the object being to dissolve part only 
of the animal ingredients of mixed materials, the choice of a partial 
solvent is the first consideration, The substances preferred 
for this purpose, on account of their cheapness and efficacy, are (1) 
water and (2) a caustic earthy base, preferably lime. 


If the mixed materials be slightly moistened with water before 
being subjected to the process of digestion in an atmosphere of 
steam, and if, after such moistening and digestion they be subjected 
to pressure to remove fromthem the dark coloured solution of animal 
matter which will flow away, and if, finally, the pressed residuum 
be then subjected to the remainder of the process, the mixed mode 
of separation, partly wet, partly dry, will be effected, and the above 
described benefits of this mode will to a considerable extent be ob- 
tained. The addition of lime as well as water will, however, be 
to increase the advantage and diminish the cost of the new or mixed 
mode of treatment. The lime rapidly attacks the animal matter, 
combining in particular with the sulphur to form a soluble hydrosul- 
plate of lime (probably a bi-hydrosulphate). The animal maiter 


thus more energetically attacked, yields, and becomes disintegrated | 


under the influence of steam of lower pressure and tem- 
perature, or of steam of equal pressure and_temperatare, 
applied during a shorter time than when no lime is used. 
The quantity of lime which may be employed in applying 
this mode to the average mixed rags of commerce may, it 
isfound advantageously, amount to 3} per cent. of their weight, or 
thereabouts ; and this lime, made into a milk with three or four 
times their weight of water will turn a suitable menstruum for the 
urpose. ‘Two hours’ digestion of the rags in this liquor in an 
autoclave boiler, supplied with steam at a pressure corresponding 
to 276 deg. on Fah. scale will be found in ordinary cases to accom- 
lish a sufficient disintegration of the animal matter, such as wool, 
eather, silk, and the like. After digestion the liquor containing in 
solution the gluey product above referred to may be removed, either 
by ordinary drainage and ablution, or by the action of a centrifugal 
hydro-extractor, or by subjecting the mass to powerful pressure. 
The partially dried mass thus obtained may next be opened and 
loosened and have its desiccation completed in any way. When dried 
the material may be subjected to any suitable mechanical process of 
beating, shaking, sifting, and the like. The animal part will be found 
to possess that greater degree of friability and that more easy and 
complete separability from the intermixed vegetable fibre, which itis the 
special object of the present invention tosecure, Thevegetablefibre 
freed as it thus may be from gluey impregnation and thoroughly 
disencumbered of adherent animal matter will be found to bleach 
more easily and to attain a brighter whiteness with less consumption 
of bleaching liquor, and consequently less impairment of tenacity 
than when treated by former nodes. In some cases, however, high 
pressure digesters are dispensed with, and the process is conducted 
at ordinary atmospheric pressure and at (or even in some cases 
below) the ordinary boiling point of water; making up, in such 
cases, either by length of the time of treatment, or by increase of 
the dose of caustic earthy solvent, or in both ways, for the dimi- 
nished chemical activity resulting from the lowered temperature. 
In some cases indeed, when time is no object, the process may be 
conducted at the ordinary temperature of the atmosphere, the 
maceration being continued with occasional agitation until the 
animal matter is found to be sufficiently disintegrated, and a due 
proportion of the glutinous animal matter dissolved. The tem- 
perature, however, preferred, when operating on average commercial 
mixed rags, is the ordinary boiling point of water, or 212 deg. Fah. ; 
and in thus operating it is best to add to the rags about 5 per cent. 
of their weight of quicklime, and three or four times their weight of 
water, the lime and the water being mixed so as to make a milk of 
lime, and the boiling being continued for about three hours, after 
which the squeezing, drying, and beating processes may be applied, 
as above described. 

Silk, which'resists much more than leather and wool disentegration 
by hot steam, only yields readily under the combined attack of hot 
steam or water and the caustic earthy base, so that the new process 
is peculiarly advantageous in its application to mixed materials rich 
in silk rags or waste. The above-mentioned proportions of solvent 
wgredients, temperature, pressure, and time, are indicated as the 
result of experiments made with the express purpose of ascertaining 
the minimum of solvent power to be employed when it is desired to 
remove as little as may be of the animal part of the mixed material 
in watery solutiom, and to leave as much as possible for removal on 
the dry way, which latter is by far the cheaper and more convenient 
way of removing it. It will be understood, therefore, that the above- 
mentioned proportions may be varied to any required extent accord- 
ingly as the operator's object may be to remove a greater or less 
ay ger ae of the animal matter in solution. Indeed it is found easy, 

y a slight increase of the lime, and of the temperature or time of 
the steaining, to reduce the whole of the animal matter in the mixed 
mass treated to a gelatinous fluid condition so that it can be 
washed or strained away from the vegetable fibre which still remains 
unaltered. 


The powder, for which the name of “ ulmate of ammonia” 
has been invented, is said to contain 12 (the Dartford Paper 
Mill prospectus says 15) per cent. of soluble nitrogen, and 
to be equal therefore, or nearly so, as a fertiliser, to 
Peruvian guano. It is stated that the works at Grays 
are now turning out 25 tons of separated cotton fibre, and 
about the same quantity of “ulmate” weekly. This 
is, no doubt correct; but we are unable to understand 
how £39,000 of capital have been embarked in the 
business, and we recommend intending subscribers to 
the new company to look into it for themselves: 
£3,900, we should think, would be the more likely invest- 
ment. We are not aware how nearly the price at which 
this “ulmate” is sold approaches that of guano, but the 
estimate of yearly profits from its sale, and trom the manu- 
facture of from 32 to 36 tons of paper weekly, is from 
£20,000 to £25,000. Allowing one-half of this, or say 
£12,500, to accrue from the paper mill, this would be equal 
to nearly 1d. per lb. upon the estimated annual produc- 
tion, an estimated profit which would appear to be reason- 
able enough. It is hardly likely, however, that the profits 
upon the “ ulmate ” works can be az ything like £10,000 or 
£12,000 a year; while it is not unlikely that the profit of 
ns now amounts to considerably more than ld. 
per ib, 


The American paper trade has for some time been an 
object of interest to English makers. ‘The present American 
tariff upon paper is trom 20 to 35 per cent. ad valorem, 
under which such paper as is employed for the American 
journals can even now be laid down in New York, with 
all charges paid, at less than 73d. per lb. We observe, 
by a paragraph in the New York Times, that 5,000 
reams, or, say, 90 tons, of paper for that journal had 
= ange imported from Belgium, and that more was to 


INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members of this Institution was 
held on Thursday, the 7th inst., in the lecture theatre of the Mid- 
land Institute, Birmingham ; Sampson Lloyd, Esq., in the Chair. 

The Secretary (Mr. W. P. Marshall) read the minutes of the last 

meeting, and several new members were elected. 
_ The first paper read was “On the Construction of Drawing 
Rollers, &c., for Spinning Machinery,” by Mr. William Weild, of 
Manchester. After a reference to the early applications of machinery 
for spinning cotton fibre into thread, the present method of spinning 
was described, in which the sliver or bundle of cotton fibre is passed 
through a succession of grooved or fluted rollers, each pair running 
at a higher speed than the preceding pair, whereby the cotton fibres 
in the sliver are gradually drawn out and laid regularly side by side 
in continuous juxtaposition, ready for being finally spun into thread 
by the twisting motion of the spinning machine. In the ordinary 
drawing rollers, the lower roller of each pair, which is the only oue 
driven, is fluted with small grooves cut in its surface by a kind of 
planing machine, paralle] to the axis of the roller; and the upper 
roller being covered with leather and held down upon the lower by a 
weight, its softer surface becomes gradually indented or fluted by con- 
stantly pressing upou the straight flutes of the lower roller; the cotton 
fibres are then irregularly stretched or broken in passing between the 
two rollers, causing the thread spun to become irregular in thickness. 
The success of the process, however, depends entirely on the uni- 
formity of the thread being constantly maintained ; and this groov- 
ing of the upper roller has now been successfully prevented by the 
| Writer, by forming the grooves on the lower roller in a spiral 
direction, instead of straight grooves parallel to the axis of the 
roller, whereby the npper roller bears always upon a number of 
grooves at the same time, instead of upon asingle straight groove. 
The method of fluting the lower roller hasalso been improved by 
the writer by the substitution of a milling process, indenting the 
flutes in the surface of the roller, instead of the ordinary plan of 
planing them out by a cutting tool, whereby the grooves were left 
with a keen edge and a slight burr, which would catch the fibres of 
the cotton, requiring a tedious hand process of rubbing down after 
the grooves had been cut, to finish the roller for use in the drawing 
machine. The milling is performed by a steel milling tool, with a 
narrow milled edge, which is the counterpart of the spiral flutes to 
be formed in the roller; this mill is pressed into the surface of the 
rolier at one end by a heavy weight, suflicient to make it indent the 
roller; and the roller being made to revolve underneath it, the mill 
is traversed along the entire length of the roller, The milling is 
effected very rapidly, and completes the fluting of the roller at one 
operation, leaving it with a finished surface ready for immediate use 
in the drawing frame. ‘The distance between the successive pairs of 
drawing rollers being determined by the lengih of fibre of the 
cotton to be drawn, the rollers are required to be closer together, 
and therefore smaller in diameter, for short fibred cotton than for 
long fibred ; aud for drawing the short fibred cotton now being 
introduced from the new sources of supply in India and China, 
smaller diameters than those hitherto used are required ; rollers made 
of Bessemer steel have accordingly been applied by the writer with 
advantage, this metal allowing of their being made small enough in 
diameter for the shorter fibre, and yet sufficiently strong at the coup- 
ling socket joints. Specimens of the milled rollers and milling tools 
were exhibited, and of the Bessemer steel rollers, with full size 
working models of the sets of drawing rollers shown in action. 

The next paper read was “On the Locomotive Engines in the 
International Exhibition of 1862,” by Mr. Daniel K. Clark, of 
London. ‘I'wenty locomotives altogether were exhibited, of which 
eleven were English, and nine foreign ; and fourteen had outside 
cyliuders and six inside cylinders. Most of the engines were 
specially constructed for burning coal, a feature which has been 
introduced entirely since the former Exhibition of i851, on account 
of the smaller cost of coal for fuel compared with coke. The English 
engines were mainly examples of the standard classes in general use 
on the principal English railways; of the eleven exhibited seven 
had outside cylinders and four had inside cylinders. The foreign 
locomotives showed greater variety, boldness, and originality of 
design, and were mainly constructed for lines with very heavy gra- 
dients and sharp curves, which are generally associated together on 
railways in mountainous districts, causing special mechanical 
difficulties not applying to the cases of the English railways. The 
most satisfactory of the plans for surmounting these difficulties is 
considered by the writer to be that of au articulated or bogie engine, 
having asivgle long boiler of large dimensions, mounted on two 
separate carriages, with a swivelling connection, each having its 
own separate pair of cylinders, working six coupled wheels 
placed near together; so that the engine, although of 
great total length, could readily pass round very sharp curves, 
while the whole of the weight is made available for driving 
adhesion. ‘the other principal engine of this class, the 
“ Steierdorf,” in the Austrian department, was a tank engine 
of very large dimensions, carried on ,ten wheels, the six 
leading wheels being coupled together as usual; and the additional 
adhesion on the rails is obtained by coupling together the four 
| trailing wheels also, which are driven from the leading wheels 
through an intermediate shaft, with spherical bearings for all the 
coupling rods, so connected as to allow of the two sets of wheels 
assuming any angle to each other in running round sharp curves, 
the engine frame having an intermediate swivel joint for this pur- 
pose. A marked feature of the foreign engines is the position of 
the valve gear outside the cylinders; but this is considered objection- 
able in respect of good working and durability. In the large 
| foreign engines also, as well as in some of the English, the boiler 
tubes have been crowded too close together, with the object of obtain- 
ing larger extent of surface, from a mistaken idea that heating :ur- 
face is mechanically the equivalent of evaporative power, without 
regard to the equally important consideration of the circulation of 
the water amongst the tubes; in the extreme instance of 356 tubes, 
fixed with only 7-16ths inch clear space between them, a large pro- 
portion of the tube surface must be practically inoperative for raising 
steam. Another marked difference between the engines exhibited 
in 1851 and those shown in this Exhibition, is that in the latter 
Giffard’s Injectors have been extensively employed as a substitute 
for the feed pumps universally used at the former period. 

‘Lhe meeting then terminated, 








| 
| Trarric Recerts.—The traflic receipts of railways in the United 
| Kingdom amounted, for the week ending 2nd May, on 10,677 miles, 
| to £050,124, and for the corresponding week of last year, on 10,237 
| miles, to £529,660, showing an increaseof 440 miles, and of £20,464 
| in the receipts. ‘he gross receipts on the following 14 railways 
| amounted in the aggregate, on 7,290 miles, to £426,615 ; and for the 
corresponding week of 1862, on 7,036 miles, to £415,704, showing 
an increase of 254 miles, and of £10,911 in the receipts. The 
increase on the Caledonian amounted to £761 ; on the Great Eastern 
to £254; on the Great Northern to £714; on the Lancashire and 
Yorkshire to £1,808 ; on the London and North-Western to £3,292 ; 
on the London and South-Western to £335; on the Manchester, 
Sheffield, and Lincolnshire to £1,215; on the Midland to £1,852; 
on the North British to £1,550; and on the North Eastern to £3,273 ; 
total, £14,554. But from this must be deducted £687, the decrease 
on the Great Southern and Western ; £233 on the Great Western ; 
£1,450 on the London, Brighton, and South Coast; and £1,273 on 
the South-Eastern, leaving the increase as above, £10,911. The 
goods and mineral traffic on those lines amounted to £234,249, and 
for the corresponding week of 1862 to £213,891, showing an increase 
of £20,358. ‘he receipts for passengers, parcels, &c., amounted to 
£192,366, against £201,813, showing a rease of £9,447. The 





traflic receipts on 65 other lines amounted, on 3,386 miles, to 
£123,509, and for the corresponding week of last year, on 3,201 
miles, to £113,956, showing an increase of 185 miles, and of £9,553 
in the receipts. ‘The total receipts of the past week show an increase 
of 1 as compared with those of the preceding week, ending the 
{ 25th ult. 








ON THE ROLLING OF SHIPS AS INFLUENCED 
BY THEIR FORMS AND BY THE DISPOSITION 
OF THEIR WEIGHTS. 


Ture following is an abstract of a paper read by Mr. Scott Russell 
at the last meeting of the Institution of Naval Architects :— 

The author stated that Professor Woolley, at the opening of the 
Institution, had, in an admirable paper, laid before them, with judicial 
impartiality, the condition of the science of naval architecture, and 
had mentioned the strong points and the weak ts of their know- 
ledge, in order to direct their attention to the adoption of established 
truths, and their immediate application to their designs of 
and also to diligent research in those regions of = ge By 
exact principles were still wanting. Among the points w had 
been established as matters of science, but not commonly used in 
professional practice, he pointed out the whole of the questions 
affecting the stability of ships, their power to carry top-weight and 
pressure of sail in smooth water and in a state of rest; he mentioned 
the questions relating to motion of ships, of the resistance of ships 
when propelled through smooth water, and of the behaviour 
of ships in troubled water, as questions to a great ree un- 
solved. The author was sure that it must be ifying to 
Professor Woolley to find that the impulse he gave had 
not been thrown away on the members of the Institution, 
but had been responded to by three valuable papers; one by Mr. 
Froude, one by Mr, Crossland, and one by Professor Rankine. The 
author then said he had taken to himself the investigation of the 
following narrow question:—What were the forms, proportions, 
and distribution of weights which a naval architect would in 
the present state of their knowledge of that question, as likely to 
give to a ship the best behaviour in a sea way —taking into conside- 
ration the peculiar circumstances for which theship might be designed? 
It was necessary, he said, at the outset of the inquiry, to ascertain 
what qualities in the behaviour of a ship they wanted to find ; for if 
ease were to be the one thing, they had only to search in a certain 
direction, and he thought they knew where to find it. But there were 
quite other qualities they might have to search for; easy rolling 
was good, but limited rolling was in some instances much more 
important, as was especially the case in a man-of-war, where it was 
desirable to keep the gun platform as nearly level as possible. He 
proposed to seek out from the knowledge which had been ¢ontributed 
upon that subject what recommendations they might safely adopt or 
reject. There were two ae to be solved of a very different 
nature, depending upon whether an easy movement be required or a 
stable platform; but there were certain cir st to 
both, in regard to which he would state certain definite conclusions. 
He then dwelt upon the uneasy, lifting motion occasioned by the 
injudicious form of the ship at the water-line, and which form was 
such that: great difference existed between the immersed and emersed 
portions of the sides of the vessel when rolling; and he spoke also 
of the flare-out bow as being a form of bow having no advan’ 
but rather serving to give the ship an accumulation of 
motion when pitching and scending, and a series of violent concus- 
sions with the waves, ‘he first condition, then, of course, would 
be that the body of the ship should be so formed that at the water- 
line there should be no flare-out above the water, or rapid falling 
away under the water; and that could be accomplished by 
making the surfaces of the ship between wind and water 
nearly vertical. He would go a little further, and adopt a tumble- 
home line as far as he could along the middle of the ship, and he 
approved of as much tumble home at the bow, in a large vessel, as 
could be conveniently introduced. Having supposed all bad forms 
to be removed from a ship, so that all the near the surface of 
the water could rise out of it and go into it again quite easily, the 
next question was, what further should they wish to obtain in 
regard to the movement of aship on the waves? Did they wish 
her to rise and fall, to roll and right herself in a lively manner with 
every undulation of the sea, never taking in the water, but, as it 
was called, swimming like a duck? That was a movement desirable for 
some purposes, and he would call it the quality of rolling with the sea, 
and would carefully examine it. The rolling with the sea was to 
be obtained by gread depth, little draught of water, and extreme 
lightness, with a large and buoyant out-of-water body. He found it 
convenient, in analysing the properties of a ship, to use the phrases 
“ out-of-water body,” “ under-water body,” and “ shoulders ;” by 
the under-water body meaning the part which in rolling does not 
come out of the water; the shoulders, meaning those parte 
which are commonly called wedges of immersion and emer- 
sion, or the parts of a ship between wind and water; and the out- 
of-water body meaning that which rises above the shoulders. He 
comprehended in the shoulders 14 deg. above and below the water, 
a size which laid a depth of side under the water equal to 4th of the 
beam of the ship, and which raised a like proportion out of the water. 
He vext treated of the faults of such a vessel as the one above 
referred to: showing that it was not calculated for carrying heavy 
weights, or for holding on a wind, or for the general purposes of a 
ship ; that it was in fact a barge, fast to fly before the werd and whole- 
some to go on shallow water or through breakers; but the great 
danger to a ship, all shoulder, and no under-water body, was that 
across a sharp and breaking sea she was liable to capsize; for, 
when the sea broke, the front and back of the wave became nearly 
perpendicular, the shallow vessel took, of course, the position of the, 
surface of the water, and having taken it on the face of the wave 
she would retain it on the back of the wave, so that what was the 
top before would become the place of the bottom now, or, in other 
words, she would be turned ever. ‘This, he said, was the extreme 
result of extreme liveliness; for all other cases, liveliness seemed 
safety. The rolling with the wave, he said, was accomplished in a 
high degree by a plank floating on the water. He next took 
a vessel of the extreme other sort; and that he would repre- 
sent by a vertical plank floating upright and kept in that 
position merely by having its centre of gravity slightly 
below its centre of buoyancy: it then remained to consider what 
were the movements to which in the course of wave motion it 
would have to submit. He observed that this question was a more 
complicated one, and stated that during every wave the water per- 
formed both a vertical and horizontal oscillation. Its greatest 
motion forward was at the top of the wave, its greatest motion back- 
wards was at the bottom of the wave, its greatest motion upwards 
was at mid-hcight on the rising wave, and its greatest motion down- 
wards was at mid-height on the descending wave. From this it 
was to be gathered that a floating body standing upright in the 
water was violently pushed forward during ono half of the motion, 
back wards during the other half, and upwardsand downwards. More- 
over, it was proved and admitted that those motions were performed 
circular-wise, and that each point in the water, and each point in the 
float, moved in a circular path, and its revolution was perfectly 
uniform. But the circular path of a body floating on the surface of 
the water was, unhappily, very different from the circular path of 
a body immersed below the surface; and after showing by diagrams 
the effects these conditions had upon the two planks, and ——— 
the causes of various phenomena presented, he stated that the prac- 
tical use to be made of such conditions was, that if the naval 
architect made his ship all flotation at the surface, he must com- 
bine with it a deep vertical body; and it might be so proportioned 
that the force acting on the one to produce oscillation one way ht 
nearly balance the forces tending to produce oscillation the 
way, and between the two the vessel would be saved frora rollin 
He then went on to say that great capacity and carrying power —_ 
be had in the midship portion of the vessel, without her following t 
surface water, if care were taken to give her a long, vertical line of 
bow, and a sharp, deep deadwood; and thus the evils arising from 
surface oscillation might be remedied by using the peculiarities of 
deep water oscillation. The author next considered how far the dis- 
position of the weights in the interior of a ship affected her ity 
and rolling; and, first, he questioned - wisdo ~ ne — g her 
stability under canvass for the purpose of giving a r C4 
odic time of roll, and he did so after having carefully cme the 
subject, and compared the principle with a long course of practice. 
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Having treated of two different kinds of stability, one being due to 
the form of the vessel, and the other being due to weights placed 
within her, be said that, to understand them apart from each other, 
the centre of gravity must be placed where it could have no action 
on stability, which was in the axis of motion, or in the centre of the 
water-line of such a ship as he was then going to describe. He 
supposed a ghip to be inclined by any two forces: they had 
the part under water divided into two, a symmetrical body 
and an unsymmetrical body, the former part always under 
water, the latter placed under water or taken out of it as the ship 
inclined to either side ; the one he would call the under-water body, 
the other he would call the shoulder. In reference to stability, one 
tended to upright the ship, the other tended to overset her; the 
resultant of these two forces determined the stability or instability 
of the ship. The momentum of that resultant force measured her 
power to resist overturning, whether from force of sail or any 
other force.’ ‘he distance of that resultant from the axis of the 
ship was one measure of her stability; because, in that case, 
the height of the metacentre above the water-line measured the 
stability of the ship arising from form and bulk merely, or, 
as he had said, it was the stability of form. He would next 
treat of that kind of stability which arose from weight; 
and for that purpose would, first, raise the centre of gravity above 
the axis of rotation, so as to get the action of the top weight. Such 
acondition counteracted the righting power of the shoulder, and 
tended to overturn the ship; and in proportion as he raised 
the weight, he counteracted the stability which arose from 
form, and when he had reached the height of the metacentre 
he had entirely neutralised it. It was necessary, he said, to 
discriminate between these cases for the future; what was 
called a measure of stability was more properly a measure 
of spare stability, or stability still to be disposed of. He would 
call the measure of stability of form the absolute height of the 
meta-centre above the water-line; the height of the centre of 
weight above the water-line would be measured by the height 
of the centre of gravity above the same line; and the remaining 
height left between the centre of gravity and the metacentre would 
be the just measure of the surplus stability still to be disposed of. 
He then proceeded to show the errors which arose from confusing 
the terms; and that it was possible for vessels having the same 
interval of distance between the metacentre and the centre of 
gravity to have a totally different behaviour in a sea-way; and 
from his own investigations, he said, he should adopt very different 
maxims from those which Mr. Froude had arrived at. First, he 
should not deem it expedient to design a ship with a high 
metacentric height out mt pppoe all and a high centre of gravity, 
for the purpose of diminishing the velocity of oscillation; 
second, he would not design a vessel with weights 
placed high, nor at a great distance from the axis of revolution, for 
that purpose; third, he would endeavour to diminish the extent and 
violence of rolling motion in the design of a new ship by diminish- 
ing the total metacentric height above the axis of rotation, and by 
that means seck to diminish the forces by which the water acts to 
cause rolling ; fourth, the absolute metacentric height in a good form 
of ship might be greatly reduced—even to the level of the water 
at the load water-line; fifth, the extent to which the place of 
the centre of weight of the ship and cargo might be lowered 
easily must depend mainly upon the purpose of the ship; but 
with a low place of metacentre, and a lower place of centre of 
gravity, preserving between them only the interval required for 
carrying sail, all the injurious movements and stresses which injure 
and endanger a ship would bea minimum, and all the forces tending 
t» produce oscillation being reduced to a minimum in total quantity, 
they would have the least need of strength and force. 











‘fur Loxvox, Cuatnam, AND Dover Brivozs,—It appears that the 
a’ t's of the plate pirder bridges of this Company, at least those in and 
new London, are to be let for advertising purposes. Messrs. 
Moses and ‘I'welvetrees, we presume, will bid sharply for the sides 
of the Ludgate Hi'l viaduct. 

Exrertmests oN Screw Prorecters.—The Emerald, 34, screw 
frigate, Captain A. Cumming, on Friday made her fourth experi- 
meutal screw trial, at the measured mile in Stokes Bay, near Ports- 
mouth. The ship's draught of water was, as nearly as possible, the 
same as on the three former oceasions, being 20ft. Yin. forward, end 
21ft. 10in. aft. The wind was at a force of from 2 to 3 from the 
south-oast. The screw used on this occasion was one of four blades, 
the blades being set at equi-distant intervals round a Griffiths boss. 
The mean of six runs made gave the shipa speed of exactly 12 
knots, av extremely satisfactory result, om fully confirming those 
obtained with the same description of screws in the experimental 
trials of her Majesty’s ship Shannon. In fact, it may be stated, that 
the four trials of the Emerald contirm the trials made with similar 
screws in the Shannon, and that so far nothing has been added to 
the knowledge we already possessed on the subject. It is expected, 
however, that the Emerald will conclude her series of trials with the 
leading corners cut off her four and six-bladed common screws, and 
with a two, a three, and a four-bladed screw of the Griffiths pattern. 
If this conrse is followed it will render the whole series of trials 
complete and highly valuable, not only to the royal naval service, 
but also to the mercantile navy. In making the circles on Friday, 
at the conclusion of the six runs at the measured mile, the Emerald, 
with the helm aport, made the circle in 7min. and 9sec., the angle 
of the rudder being 13} deg., and revolutions of the engines 53. 
With the helm astarboard, a full circle was completed in 8miu. and 
22sec., the angle of the rudder being 14 deg., and the revolutions of 
the engines 53}, 

Anti-Foutina Comrosrtions ror Iron Suis. — The difficult 
problem of discovering amode through which the bottoms of iron ships 
shall be entirely preserved from fouling has been but little ad- 
vanced by the experiment just completed at Devonport. The 

remium offered by the Lords of the Admiralty for producing the 
ong-desired preventive continues, therefore, open to competition. 
The irov screw steam tender Minx, of 303 tons, which has engines 
of 10-horse power, and is commanded by Mr. James Pook, does 
harbour service for the Channel fleet, and supplies the ships with 
water. She received last September on her port side amidships 
three eamples of different compositions, each 10ft. wide, and ex- 
tending down to the bottom of the keel. The samp!» forward was 
that manufactured by Mr. Finemore, the next was that supplied by 
Mr. Elsworth, and the third was a preparation recommended 
by Mr. Edwards, assistant master shipwright in Devonport 
Dockyard. ‘I'he remainder of the port side forward and aft, and all 
the starboard side, received the composition of Mr. Nay, chemist, of 
Portsmouth. So prepared, the Minx was floated on the 10th of 
October, 1862, since which time she has been constantly occupied on 
harbour duty. Ships so employed foul much more speedily than 
those making long voyages. After three or four months’ experience 
it was found that sea-weed and grass had grown considerably on 
the port side of the Minx, which made her very “unhandy with 
her helm.” Last week she was placed high and dry in dock, and 
an opportunity was given on Saturday for examining her bottom 
minutely. There is considerable difference between her draught 
when laden with water, provisions, &c., as a tender, and wheu in 
ballast; aud as she has been mostly in one or other of these 
conditions during the last seven months, the load line and the 
ballast or light line are marked most distinctly all round. Between 
the two there is not much vegetation, but on the lower line, where 
the compositions of Messrs. Finemore and Elsworth are laid on, 
there is a distinct fringe of weed two feet long. Below the fringe 
in the former, light sea grass, small barnacles, and much rust prevail. 
On Elsworth’s composition there are barnacles and thick grass, but 
very little rust. On Hay’s composition there are some weeds, many 
small barnacles, but very little rust. Before this preparation was 
laid on a coat of bitumen was — tothe iron. The test applied 
to the Minx, according to the present trial, places Mr. Hay’s 
composition first, Mr. Elsworth’s second, and Mr, Finemore’s third, 
in order or success, 





HOLLAND’S BRICK AND TILE MACHINES. 








Tus invention, by Samuel Holland, of Oldbury, Worcestershire, 
consists essentially in forcing the column of clay or other plastic 
substance through dies for the manufacture of bricks, pipes, tiles, and 
other articles of like manufacture, by hydraulic pressure. 

Machinery constructed according to the invention is especially 
suited to be worked by manual power, but can also be worked by 
steam or other power. 

Fig. 1 represents « side elevation of a machine arranged for the 
manufacture of pipes according to the invention; Fig. 2 is a plan, 
and Fig. 3 is a vertical section (partly in elevation). Upon 
the framing a, a, of the machine the hydraulic cylinder ) is sup- 

rted, the framing a, a, resting on the foundation or columns of 

rickwork or masopry ¢, c. ‘Ihe cylinder } is open at bottom, the 
ram d working in it (see Fig 3), the ram consisting of a disc of 
metal, upon the upper surface of which a cupped leather washer d? 
is affixed. Above, and bolted to the central stem of the ram d, is a 
trunk piston e, this piston working in the stufting box / on the top 
of the cylinder b. A space is thereby left between the top of 
the ram d and the bottom of the trunk piston e, into which 
space the liquid is forced to work the ram, To the under side of 
the ram d the forcing or clay piston g is connected by a rod A, 
one side of which is made into a rack A? or has a rack attached to it. 
In a line with the forcing or clay pistou g is the portable clay cham- 
ber i, this chamber carrying at its bottom the pipe dies & A cistern 
or reservoir /, containing water, is supported at the side of the 
machine, a pipe m in the cistern rising upwards and opening into the 
top of the hydraulic cylinder. The lower end of the pipe m is 
connected with a series of forcing pumps 2, n, n, situated in 
the reservoir 7 ‘The pistons or plungers of the pumps 
are connected through connecting rods n?, n, n*, to the cranked 
shaft o, the shaft working in bearings at p, a. ‘The shaft o 
can either be worked by manual power, by means of the 
winch q on its end, or by steam or other power, by a band from 
a prime mover workiug on the fast pulley of the fast and loose 
pulleys r,s. A charged clay chamber i having been brought upon 
the tramway ¢, ¢, under the forcing piston g, the pumps n, n,n, 
are worked, and water from the reservoir 7 is forced through 
the pipe m into the top of the cylinder }, the water acting 
upon the upper surface of the ram d, and causing it to descend 
in the cylinder 6 with the necessary pressure. ‘Lhe forcing or 
clay piston g, at the same, time, enters and descends in the clay 
chamber i, and forces the column of clay therein through the dies 
k, k, and thereby forms clay pipes which are divided into the proper 
lengths in the usual way. ‘I'he pipes or other articles as ibey are 
forced from the dies are received upon a platform or upon an endless 
band, by which they are removed. A pipe w opens into the 
cylinder } near its bottom, and when the ram d has descended past 
the pipe « the water above the ram escapes through the 
pipe to the cistern or reservoir /, and the ram d and parts con- 
nected with itcome to rest. At the upper part of the cylinder 6 is 
an air cock v, by which cock air is admitted into the cylinder 6, and 
the water allowed to escape through the pipe w, the air above the 
ram also escaping by the cock v when the ram is raised. The 
ram a and parts connected therewith are raised in the following 
manner :—A horizontal shaft w carries a pinion z which gears with 
the teeth of the rack A*. On one end of the shaft w is 
a toothed wheel y, which wheel y gears with a pinion z on the 
cranked shaft 0. ‘Ihe pinion z is loose on the shaft 0, and is thrown 
into and out of gear with the wheel y by a sliding clutch. During 
the descent of the ram d the pinion z 1s thrown out of gear with the 
wheel y. When, however, it is required to raise the ram d, and parts 
connected with it, the pinion z is thrown into gear with the toothed 
wheel y, and by the motion of the crank shaito, pinion z, toothed 
wheel y, and shaft w, the pinion zis made to raise the rack h? 
and forcing piston g, and bring the ram d to the top of the 
cylinder 4, as represented iu Fig 3. Or the shaft w may be 
worked by an independent crank. The empty clay chamber 
i having been removed on the tramway ¢, ¢, another charged 
clay chamber @ is put in its place. ‘Tne pinion < is thrown 
out of gear with the wheel y, the air cock v is closed, and 
the cranked shaft o set in motion. The ram d aud piston g are again 
made to descend, aud the operations already described are repeated. 
When bricks or other articles are to be made by the machine, brick 





dies or other dies of the proper shape are substituted for the | 


pipe dies &, &, at the bottom of the clay chamber. ‘lhe machine 
represented may also be used for compressing bricks or other 
articles in dies after the bricks or articles have been moulded. 
Instead of making the parts of the machine work vertically, as 
represented, the motions of the moving parts may be in a horizuntal 
plane. In the latter case it is preferred to make the machine double 
acting—that is, one hydraulic cylinder is used closed at both ends, 
‘The ram has two trunks, one on each side, the trunks passing out at 
opposite ends of the cylinder, and acting alternately upon the clay 
in two clay chambers. Hydraulic pressure has been tried in brick- 
making, but it is generally too slow. It saves time, while the pres- 
sure is off, to keep the pumps going so as to force water into an 
air chamber, ready for the next stroke. 
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Tix Lisep Leap Cisterns.—-At a meeting of the Liverpool 
Chemists’ Association on the evening of yesterday week, specimens 
of lead pipe and sheet lead, electro-plated with tin, were exhibited 
by Mr. Holt, and some discussion ensued respecting the use of lead 
coated in this manner for water-cisterns and pipes. 1t appeared to 
be the opinion of the meeting that the coating of tin, instead of pre- 
serving the lead, was far more likely to ensure its more rapid 
corrosion, for if the coating of tin by any means happened to be 
sciatched off, even to the slightest extent, galvanic action would 
take place, and the lead would be destroyed very quickly. Dr. 
Nevins and Dr. Edwards stated that their experiments had proved 
that such would undoubtedly be the case—Dr. Edwards remarkivg 
that, in one case which he had examined, a cistern made of lead, in 
which was accidental admixture of tin, was eaten out ly well water 
in six months, the lead being rapidly precipitated in the form of 
sulphate, &c. 

Tue BomearpMent or Caarteston.—Every additional fact re- 
garding the bombardment of Fort Surnter is received thankfully, 
and a detailed account of the engagement, published semi-oflicially 
in the Charleston Mercury, furnishes some points of interest. For 
30 minutes, it is stated that the guns of Fort Sumter were turned 
upon the leading vessels of the Federal iron-clads, but the men 
fired with such impetuosity, and the small size of the object aimed at, 
which was constantly under motion, deranged their aim so seriously 
that the guns were fired singly with much better effect. A Brooks 
gun, which projected flat-headed bolts of chilled iron, is said to have 
been the weapon which did the greatest execution. This gun, 
which was banded at the breech and rifled, was seven inches in 
calibre, and the Confederate journals boast that it was invented and 
made in the South, and not in Eugland, as had been stated. Still 
the fact must be kept in mind that not one of tie bolts which it dis- 
charged penetrated either the turrets of the Monitors or the pilot 
houses. ‘The smoke stacks, which are made of four or five one- 
inch plates, were riddled, and so were the casements of the Keokuk, 
which, by the way, were but little thicker. This vessel, the 
Charleston papers acknowledge, advanced to within 850 yards of the 
east side of Fort Sumter, nearer than any of the Monitors succeeded 
in getting. ‘hey also state that she sustained for half an houra 
concentric fire from all the guns that could be brought to bear, and 
it is certainly not at all strange that she should have succumbed 
beneath it. 

Tue Ericsson Battery Nauant.—The Nahant, the performances 
of whicb were favourably noticed at the attack on Charleston, was 
built in Boston by Messrs. Loring and Co., and was one of the best 
of the vessels of her class. She was somewhat injured at Fort 
Sumter on the 7th ultimo, and is now at Port Royal for repairs. 
The dimensions of the Nahant are as follow:—Length over all, 
200ft.; breadth of beam, 4dft.; depth of hold, 12ft.; draught of 
water when equipped, armed and loaded, 9}ft.; draught of water wheu 
launched, 7{t. Yin. ‘The form of the vessel is substantially the same 
as the first Monitor; but there are several improvements introduced, 
both in shape and internal arrangements which make her a better 
sea boat.. ‘I'he hull, which is of white oak, is built on a flange irou 
keel Zin. thick, butted and strapped every six feet, and hollowed out 
to a depth of 4in. and a width of 18in., so as to form what the ship- 
builders term a “ water timber.” The straps of the hull fore and 
aft are Zin. thick by 8in. wide, and thoroughly rivetted down with 
four rows of jin. rivets. ‘lhe kelson fore and aft is aseries of plates 
82in. wide, fin. thick, and 5ft. lld4in. long. ‘Lhe bulwarks are a 
number of oak blocks 17in. by L2in., inserted vertically and fastened 
with heavy iron, covered longitudinally with five timbers; the 
three lower ones are iron and the two upper ones oak. ‘The plank- 
shear is of oak, 18in. wide by 17in. thick. All the deck beams are 
of oak, 12in. by 12iu. in the middle, and lin. by 12in. towards 
both ends. ‘he deck is planked with pine.7in. thick by Sin. wide. 
The deck, which is flush, is thoroughly caulked and pitched, so as to 
make it water-tight. Un the upper deck are the hatches for eutering 
the vessel and tor obtaining light and ventilation, the sides being 
formed without any aperture at all. ‘hese hatches are formed of 
wrought iron frames inserted in the deck, and provided with wrought 
iron covers 2in. thick. This wooden hull is covered by tive 
courses of wrought irun plates Sin. in thickness and no less than oft. 
long; the plates extend 34ft. below the water line and project beyond 
the hull. he frames and all the vertical cross floors are of angle 
iron din, by 4in., spaced about 18in. from centre to ceutre; the floor 
frames are 2Uft. jong, and every alternate frame thoroughly 
stiffened with iron plate placed vertically, aud topped off with 31} 
bars resting on the futtock frames. The plates on the huil 
ruu fore aud aft, and are put on in inside and outside streaks, 
the starboard streak overlayiug the keel by 4}in., and ail 
the other streaks by 2}in. ‘Ihe seams in the plating are all 
water-tight. ‘Ihe deck plating extends all over the deck, 
and is two plates of Iiin. thickness, ‘The rudder, which is pine, is 
covered with liin. iron plate. The turret is 21ft. wide, and of 
1l-in. iron. It is provided with two portholes of 2ft. 1lin. long, 
and 17iu. wide. Tne tonnage of the vessel is 1,085 tons, and he 
armament consists of oue 15-in. Dalbgren gun and one 2v0-pounder. 
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MACHINERY FOR CUTTING STAVES. 


GREENWOOD’S 
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_ Tue object of this invention, by Thomas Greenwood, of Leeds, 
is to facilitate the operation of cutting or shaping staves from planks 
of wood, such staves being intended to be applied #s a cylindrical 
covering for metal casks, and for analogous uses. To this end the 
wood is submitted to a sawing machine, which at one operation 
will cut the bevelled edges of the staves. The machine is pro- 
vided with a double set of oblique saws, the shafts of which are 
inclined in opposite directions, but at the same angle; and for the 
purpose of bringing the cutting edges of each set on a level, or 
nearly so, the saws are made of varying diameters. 

Fig. 1 is a side elevation, partly in section, of the improved 
machine; Fig. 2 is a plan view, also partly in section ; and Fig. 3 
is a transverse section of the same taken in the line 1, 2, of 
Fig.1; «a, a, ave the side frames of the machine, coupled 
together by cross bars a! and a?, and by plates a3, which form 
a portion of the table of the machine. These plates a? are cast 
with pendent pieces a‘, which are faced up to receive each 
a swing bracket 6. ‘I'he brackets are cast with arms, to embrace and 
carry the saw shafts e and c!, which turn freely in suitable bearings 
provided to receive them. ‘I'hat portion of the brackets which is 
in contact with the pendent pieces at is also faced up to ensure close 
contact between the parts for the purpose of obtaining steadiness in 
the brackets. The brackets are carred by fulcrum pins é', which 
pass through the pendent pieces a‘, and are tightened up by nuts 
on their outer ends. The lower end of each bracket is furnished 
with a screw bolt l*, which screw bolts severally enter a segment 
slot in the cross bars a!, a?, and receive a nut for clamping their re- 
spective brackets in any required position. Mounted on the shafts 
¢, c', are the sets of saws d, d, the one consisting of an odd number 
of saws, and the other of an even number for a reason that will be 
presently understood. ‘I'hese saws project through slots made in 
movable plates e, e (forming portions of the table), in order that 
they may reach their work, which is moved forward over the table. 
For guiding the wood up to the cutters the table is provided with 
an adjustable guide /- 

_It will now be understood that any amount of obliquity may be 
given to the saws by simply slackening the screw bolts J?, and mov- 
ing the saw shafts to the required angle, and then clamping them to 
Secure them in their new position. The change of obliquity is 
needed to suit various kinds of work, it being understood that 
us the wood is brought up to and fed past the first set of saws 
while the same are rotating, oblique parallel or bevelled cuts will be 
made through the wood in one direction, the angle of the bevel cor- 
responding to the obliquity of the saws. After passing the first set 
of saws the wood ‘will come under the action of the other set of 
saws, and these being mounted obliyuely in the opposite direction, 
and ata corresponding inclivation, will cut the opposite bevel for 
the staves, dividing the already severed portions of the plank 
equally down the middle, as indicated in Fig. 2. When the saws 
are intended to be set at an extreme position it may be neces- 
sary to change plates e for others whose slots will not interfere 
with the saws taking the new angle of inclination desired to be 
= tothem. By reference to Fig. 3 it will be seen that the action 
: this machine is to cut the wood into bevelled staves in a manner 
= will give waste pieces only at the edges of the plank. 

; € Saws, it will be seen, are mounted in the usual manner on their 
— and they are at equal distances apart, the relative positions of 
the saws of the two sets being such that the second set which comes 
a action will divide the severed portions of the plank evenly down 

© middle. The saws, driven by bands from any prime mover, 
ated ag pulleys on the ends of the shafts. For presenting the 
vood to the saws, and holding it firmly under the action of the 
saws, any suitable or well known contrivance may be adopted 





HEAP’S SCREW STOCKS AND DIES. 


Tuts invention, by J. H i 
1 » by J. Heap, of Ashton-under-Lyne, consists in 
py se pee stocks of one piece, having dies, one > both furnished 
th screw —— on which is a nut fitting in a concave recess in 
The dies are portions of cylinders or of other suitable 
rtic sha 
me eae fitting on similar projections in the rth prong 
donath can tah the form of a fish belly at the centre to combine 
centre portion of the slot in the screw stock i: 
e ‘ is eul 
dies to be put in their places and removed. er aE IES 
The dies may 
Screwed into the screw stock. Each die i i 
. k. may be provided with thr 
dine reese for screwing bolts or a stticles of different 
Fig. 1 is a side view, Fig. 2 a pl 
tion. , » Fig. 2 a plan, and Fig. 8 a transverse sec- 
improvements of screw stocks aud dies co.structed according to the 
he handles or levers f 
wae @, a, of the screw stocks are for, or 
aye a of the same piece as the centre portion b, Eich is 
Pies ', re rt a Pasgearn® nw the —_ of a fish belly, as shown in 
, er to combine strength with lightn : 
duce labour in the construction” The outs Palos a 


htness and to reduce labour in constructing. The | 


be made of cylindrical pieces of steel, which are , 


centre portion 5 is turned in the lathe like the handles a, and the 
fish-bellied part may be either filed or ground. The dies c, c, are 
shown in the form of portions of a cylinder, bat any other suitable 
shape may be given to them ; the dies are made with tail screws d, d, 
having puts e, e, which are convex at one side, fitting into concave 
recesses in the screwstock. The edges of the outs are milled, and 
when the dies have to be brought closer together or set up, the work- 
man turns the nut or nuts round, or partly round. ‘The sides of 
the dies c are made with V-shaped grooves (see Fig. 3), which 
grooves fit on similar projections in the screw stocks ; but these pro- 
jections are cut away between the dies, as shown in Fig. 2, to 
allow the dies to be put into their places or removed therefrom when 
required. In Fig. 2 the dies are shown in their proper relative 
positions for screwing a bolt or other article ; as soon as the screw 
has been cut the attendant, by acting on the milled edge of one 
of the nuts e, liberates the dies from the screw. In changing 
the dies the attendant, by acting on one of the nuts e, draws one of 
the dies back until the end of the die comes against the nut; the 
other die is then drawn forward until the cylindrical portion comes 
opposite the space cut away in the centre of the screw stock; this 
die is then at liberty to drop out and the other is removed in the 
same manner. In putting a fresh pair of dies into the screw stock 
the same precaution is to be taken, that is to say, one of the screw 
nuts e is brought close up to the cylindrical portion of the die, 
which is then slipped into the screw stock, after which the other die 
follows, and then the dies are adjusted to the screw to be cut. The 
tightening up screw d may, if it be preferred, be applied to one of 
the discs ¢ instead of to both, as shown. 
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Fig. 4 isa side view, Fig. 5 a plan, and Fig. 6 a tranverse section of 
another of the improved screw stocks and dies. In this case the 
handles a, a, and centre portion b are of one piece, and the dies ¢, ¢, 
are cylindrical pieces of steel, with three faces, fitting into similar 
spaces in the centre portion J; the dies have small shoulders c!, seen 
best in Fig. 7, to prevent them passing through the screw stock; 
they are retained ir their places by the washer f, which is held up 
| against the dies by the screws g, g. The dies are prevented from 

turning round by the plates c* fixed to the under side of the screw 
| Stock. Each die is provided with three cutting recesses for screw- 
ing bolts or other articles of different diameters. he dies are made 
| with three sides or faces, ax the triangular form, shown in Fig. 7, 
| combines strength with the requisite variety in the diameter of the 
| screws to be cut. 
On referring to Fig. 3 it will be seen that the groove in the dies is 
| made diagonal instead of vertical as heretofore, the object of this is 
to increase the cutting action of the dies, 





| Russtan Ratways.—It is understood that a new Russian railway 
| line, in connection with the Riga and Dunaburg, is about to be 
, brought out, with a capital of £2,500,000, 

| Tne Protection or [ron Suis rrom Fourrnc.—A vewly-invented 
| electro-metallic coating is about to be applied to the plates of the 
, iron-cased steam-frigates Gloire and Invincible. It appears that 
this new composition has been found to be very successful in the 
preservation of metals. The Minister of Marine has addressed a 
despatch to the several Port-Admirals instructing them to send a 
number of shipwrights tv Paris to be instructed in the preparation 
of this new composition. Experiments likewise are about to be 
made to prevent the rolling of iron-cased ships. 

Tue Vieittx MontaGne.—( From our Correspondent.) —The famous 
Vieille Montagne Company, so well and honourably known in con- 
nection with zinc metallurgy, has just made public its accounts for 
1863. The profits realised during the year, which was a compara- 
tively unfavourably one, amounted to the large aggregate of 
£149,600, and the dividend was maintained at the same rate as in 
1861. ‘he price of zinc continues exceedingly low, but this very 
cheapness has liad the effect of causing the metal to be applied to a 


rior edge of the | variety of new purposes. 





ON THE STEERING OF SHIPS. 


Tne following is an abstract of a paper read by Mr. Barnaby, at 
the last mecting of the Institution of Naval Architects :— 


The author commenced by stating, that within the last twelve 
months the idea of employing the momentum of a ship-of-war as a 
means of injuring the enemy had gained ground, and that nearly 
all the war-ships in course of construction in England and France 
had such a form of stem, avd such increased strength of bow, as 
would allow them to be used as rams should the opportunity occur, 
The Resistance and Defence, for example, had been shorn of the 
figure-head and knee, the stern had been made to fall back at the 
head, the bow had been built with extraordinary strength, and 
various other measures had been taken to make it ible to employ 
these ships in such aservice. But it would be idle to suppose that 
they could avail themselves of this vast power of attack with their 
present steerage power. Under favourable circumstances, the Re-~ 
sistance could turn completely round in six minutes and a half; 
but in doing this at full speed, ie, when the time of turning was 
shortest, she described a circle 1,800ft. in diameter. The rudcer 
would not turn her without sleerage way, and that steerage way 
involved awkward consequences. If the officer in command 
wished to turn the ship at full speed through an anglo of 90 deg, in 
order to bring her stern to bear upon an adversary with which he 
had just exchanged broadsides, he would find himself at the com- 
pletion of the operation a quarter of a mile from the place where he 
commenced it. He did not take this ship in order to exaggerate 
the difficulty, but because she had been remarkably successful, and 
was the periection of our present system of steering. ‘The Warrior 
and Black Prince afforded a still more striking illustration, because 
of their great weight and length. In the former ship the time 
occupied in turning completely round, at five different trials, varied 
between 7min. 46sec. om 9min. 5sec., and averaged 8min. 20sec. In 
the Black Prince the time at six different trials varied between 
8min. 3sec. and 13min. 33sec., and averaged 10min. 22sec. The 
space traversed by them in turning was so great that, in passing 
through 90 deg. under the circumstances before mentioned, the vessel 
would have to travel nearly half a mile. In these ships, also, the 
ordinary means of steering were as perfect as they could be made. 
In the Black Prince, especially, no pains had been spared to 
perfect the steering gear; and as some officers were of opinion 
that the rudder was too small, its area had been increased 
from 151 to 178 square feet. But the Warrior, which had not 
been altered, remained superior to her, as had been already shown. 
They could not suppose that any vessel which was not completely 
helpless would suffer herself to be run into by such ships. What 
were they doing to remedy that undesirable condition of things ? 
There were many inventions relating to steering, but there seemed 
to be much misapprehension on the part of inventors as to what was 
really needed. An inspection of the models representing improve- 
ments in steering which were sent to the International Exhibition 
last year, was sufficient to show this. ‘The majority of them related 
to improvements in the mode of applying manual power to the ordi- 
nary rudder, although the advocates of auxiliary rudders, bow rud- 
ders, and balanced rudders, were not unrepresented ; and there were 
also models of double or steering propellers. Nothing was to be ex- 
pected from the first and most numerous class. The real difficulty to be 
contended with inside the ship, was friction. Neglecting that, no pos- 
sible alteration in wheel, or tiller, or yoke, could reduce the labour of 
the men without increasing the time in putting the rudder over ; nor, 
on the other hand, could this time be diminished without increasing 
the labour of the men. It was already known how to reduce the 
friction to a small amount, and they would gain very little if they 
could get rid of it altogether. There were inventions, it was true, 
for performing the work of turning the rudder by hydraulic or 
steam power: but, supposing such apparatus could be perfected, the 
condition of things already pointed out in the Warrior, Black Prince, 
Resistance, and other iron-cased ships, as to the time occupied in 
turning, wouldremain. They must look for improvementin the instru- 
ment which acted directly upon the water. And first, with regard to 
the size and shape of the ordinary rudder. Some gentlemen had very 
strong opinions on this matter. One eminent shipbuilding firm con- 
sidered that the lower part of the rudder was of little service, and 
their rudders were accordingly made lean at the bottom ; others were 
of opinion that no rudder could be good unless it was very broad at 
the bottom; and there were some staunch advocates of a great 
breadth at the height of the centre of pressure. With regard to the 
size it had been asserted by eminent naval officers that the rudders 
of modern men-of-war were too small, and that the sluggishuess of 
the Warrior in answering her helm was due to this cause. The first 
point which had to be considered in regard to these matters was 
this :—Was the rudder large enough to absorb all the power that 
could be put on it? If they found, as was the case in nearly all 
screw ships, that the men at the wheel could not hold the rudder 
at the extreme angle for which it was “ bearded,” but had to exert 
all their force when the vessel was at full speed in order to hold the 
helm at 15 deg. or 16 deg., then they might be sure that the area of 
the rudder did not require te be increased, ‘There were, in fact, 
certain considerations which showed that, as a general rule, the rud- 
ders were too large. 1t would be seen first that the further the rudder 
was put over, the greater was the velocity of the fluid in a direction 

erpendicular to its surface, or the effective velocity of the fluid. 
T'hece was, therefore, an advantage, so far as increase of pressure 
was. concerned, in working with a large angle, or with a small 
rudder. But, on the other hand, the effect of the pressure on the 
rudder in turning the ship depended on the leverage, or on the 
moment of the pressure about the centre of gravity of the ship, 
which was in proportion to the length of the perpendicular drawu 
from the centre of gravity, upon the direction of the resultant pres- 
sure. ‘I'he length of this line diminished asthe angle increased, so that, 
so far as this leverage was concerned, there was adisadvantage in large 
angles and small rudders, <A third consideration pointed to the 
same conclusion as the second did, viz., that large angles or small 
rudders, required more time in putting the rudder over, so that the 
vessel would not answer her helm so readily with a small rudder as 
with a large one. And then there was a fourth consideration, 
to which the author's attention had been recently directed, which 
had, he thought, hitherto escaped attention, viz., that while the outer 
half of the ordinary rudder did no more in turning the ship than 
the inner half, it absorbed three times the amount of labour, on 
account of its distance from the fulcrum. ‘This was another advan- 
tage on the side of the small rudder, and one of considerable conse- 
quence. He concluded from it generally that ordinary rudders 
which could not be worked at large angles, were unecon- 
omical, and should be reduced in area until they can be so 
worked. If a problem of maxima and minima were con- 
structed, expressive only of the first two conditions laid down, it 
7 that the rudder would be most effective in turning the ship 
if it were over at an angle of 543 deg. But if the fourth, or econo- 
mical consideration, were also brought in as one of the conditions 
of the problem, so as to discover with what angle and breadth of 
rudder a given power on the wheel might operate most effectivel 
on the ship, the angle came out 45 deg., and of course, the breadt 
of rudder such that the power would just maintain that angle. 
Although this undoubtedly showed that rudders which could 
only be worked at 15 deg. or 16 deg. were too large, he was 
afraid the necessities of a ship which must be sometimes 
under sail, and sometimes under steam, would limit improve- 
ment in the ordinary rudder in this respect; for a rudder which 
could be held hard over when under steam, would certainly be too 
small when under sail, Mr. Barnaby then described Mr. Lumley’s 
rudder, and showed that the success obtained with it was very 
rtial, and scarcely affected at all the time occupied in turning. 
Ie then proceeded to consider the balanced rudder, in which the 
surface and steering power might be increased, without requiring 
any increase in the power applied. This idea was so pro- 
mising that it had m often patented. So long ago as 
1790 a patent was granted to Charles, Earl Stanhope, for 





this invention, called by him an equi-pollont rudder. It 
jhad been adopted also in some of Mr. Scott Russell's ships, 








' 
- 
| 
; 


| 


276 


THE ENGINEER. 





May 15, 1868. 








and he believed in others; but so far as he could learn, these 
rudders in screw vessels had always been placed before the screw. 
In the recent experiments to which he referred, made by ++ 
Key, R.N., this rudder was fitted in a temporary manner abaft the 
screw, and the following facts were established :—1st. With a very 
smal! exertion of power the rudder might be put over to any angle 
when the vessel was at full speed; 2nd. That in order to 
obtain the necessary balance for this purpose, with these 
relative positions of rudder am@ screw, the after part of the 
rudder must be twice as large as the fore part; 3rd. That 
whereas the ordinary rudder could only be got over to 15deg., or 
16 deg., when the ship was at full speed, and that with great effort 
this rudder could be held with ease at angles up to 45 deg., and 
that by thus increasing the angle both the diameter of the circle 
and the time of turning were slightly diminished ; 4th. It was found 
that an increase in the area of the rudder, while it reduced the 
diameter of the circle described, and also the time of describing the 
first quadrant of the circle, increased the whole time of describing 
the circle. It was found further that, other things remaining the 
same, an increase in the speed of the vessel shortened the time of 
describing the circle, while it increased the diameter of the circle 
described. It had been stated that the advantages in time and 
turning space in these experiments were slight; this was perhaps 
due to some extent to the fact that the balanced rudder was further 
from the screw than the ordinary rudder, and did not receive the 
full force of the water. It was not, however, in gunboats, but in 
ships three and four hundred feet long, that the advantages promised 
by the balanced rudder were required. They were told, for example, 
that the Black Prince was on one occasion turned completely round 
in 8min. 3sec., the rudder being over to 28 deg. ; but in order to hold 
it there it required ten men at the wheel, and thirty men at reliev- 
ing tackles; no less than forty men being employed at the operation. 
This was, of course, an extreme case, but it served to show that an 
invention which promised to reduce these to one or two men, 
had great claims to consideration. An advantage which was of 
slight consequence in small vessels assumed in large ones very 
t importance. But suppose it was considered proved that the 
lanced rudder would give the advantages which were desired, 
where was it to be placed ? He was told it must not be before the 
screw, for in that position it had been found to fail. If placed abaft 
the stern post, it was subject to the disadvantage of being 
too far from the propeller, of suffering from the obstruction 
interposed by the stern post; of liability to jam, by con- 
fining loose ropes, or other partially sunken matter, between 
the fore edge of the rudder and the back of the post; 
and lastly, it required too great an extension of the stern of 
the ship. The question to be considered was, he thought, this:— 
Might they not in large iron ships get rid of the stern post altogether, 
and pla:e the balanced rudder in its place abaft the propeller ? After 
some considerations as to the use of auxiliary and bow rudders, the 
author passed to the question of the employment of special ma- 
chinery for turning the ship, and first to the use of double 
scerws. He stated that, from the recent trials of the Flora and 
the Kate, the following facts were established :—1st. That with 
both screws working ahead, there was no loss of steering power 
compared with ordinary vessels, the circle being completed in 3 min 
48 sec. 2nd. That when one screw was stopped, the time of 
turning under the action of the other screw and the rudder was a 
little greater, viz., 3 min. 58 sec., but the diameter of the circle in 
which the vessel turned was about one-third less than before. 
8rd. That, with one of the engines reversed, both engines driven 
at full speed, and the rudder hard over, the time of turning was 
still greater, viz., 4 min. 16 sec., but the vessel turned upon her own 
centre. 4th. That the vessel could be turned on her own centre 
by the screws alone, the helm beiug amidships, but the time occupied 
in turning was 6 min. 55 sec. ; and, 5th. That the vessel was under 
command as well when steaming astern as when steamingahead. The 
first thing observable was that, when the screws were used in steering, 
the vessel turns more slowly than when under the influence of the 
rudder alone. ‘This arose, to some extent, from the fact that the 
screw which was stopped or reversed was on the side towards which 
the rudder was turned, so that the rudder was rendered partially in- 
effective. It was also to be borne in mind that this vessel was narrow 
iu proportion to her length; the screws were, therefore, very close 
together, and their leverage in turning the vesselsmall. On this ac- 
count the author thought that they might expect a better result ina 
broader vessel, where the screws had a greater leverage. The gain in 
this arrangement was the reduction of the space passed over in turn- 
ing! ‘The longest vessels might, by these means, be made to turn 
on their own centres when employing the full power of their engines, 
instead of making a circuit of nearly two miles. But they must not 
conceal from themselves the fact that, so far as the experiments had 
gone at present, they had found no means by which they could 
quicken the rate of turning in these large ships. Improvement, in 
this respect, had still to be one In whatever manner future 
naval engagements might be conducted, the result of those engage- 
ments would rarely depend upon the course which was now taken 
in providing machinery for steering. But in the view of contests 
between ships cased with armour and equipped as rams, this question 
took the very first place; and the issue of an engagement between 
two ships thus constructed would depend less upon the power of 
their artillery, and the exact amount of protection given to the guns, 
than upon the facility with which the vessels moved and turned, 
and upon the provision made for resisting the blows of the ram. 





Tue Esrioratore.—On the second trial of tho Royal Italian 
despatch vessel Esploratore, built by Messrs. Wigram, and fitted 
with engines of 350-horse power by Messrs. John Penn and Son, 
which took place on Wednesday week, the speed was greater than 
on the former occasion. It was 17:26 knots, a gain of rather more 
than a quarter of a knot, or 20 statute miles per hour. The engines 
worked up to seven times their nominal horse-power. 

Tue Axmsrgone Guns.—At last the failure of the wrought iron 
internal tubes of the Armstrong guns is admitted. There has now 
been set up in the gun factories in Woolwich Arsenal, an apparatus 
for tempering steel tubes to form the inside of rifled cannon. The 
Times says: “ From the strain and friction in the guns iron is found 
to fail rapidly, and hitherto it has only been employed on account of 
its non-liability to burst when fired. Recent improvements in the 
manufacture will now permit steel to be substitute., Experiments 
are now being carried out to ascertain whether that material 
i the 'y toughness to prevent it from breaking.” 

Tue Loss or tas Ana.o-Saxon.—It would appear that the 
disaster is attributable to fog, and we would desire to draw especial 
attention to this point. In the months when fogs are most preva- 
lent in the vicinity of Cape Race it is understood that they exist 
about forty-five days out of one hundred, and when it is borne in 
mind that from Liverpool alone three steamers leave weekly for 
the United States and one for Canada, and that as many return, all 
of which direct their course to Cape Race, the danger of collision 
between two of them running in contrary directions appears so 

t that even the constant vigilance exercised by the com- 
manders and officers of these steamers may not always avert a 
serious catastrophe, the danger of which none know better or 
more fully appreciate than these oflicers themselves.—Liverpool 
“Albi 





Tue Late Inrernationat Exuisition.—The report of the Royal 
Commissioners on the late Exhibition is now completed, and will, 
we believe, be made public in the course of a few days. It is 

tifying to be able to state that the balance-sheet appended to 
fhis Tootmadh will show no deficit, but on the contrary, a small 
surplus. As we all along anticipated, therefore, the guarantors will 
not be called upon for a single shilling. ‘This very satisfactory 
state of affairs, however, is entirely due to the liberality of the con- 
tractors for the building, who, besides waiving many of their claims, 
made good what was a deficit of £15,000 by handing over that 
amount to the Royal Commissioners, thus enabling them to present 
their rt and wind up their affairs with a balance of some few 
hun still in hand. 





ON COPPER AND OTHER SHEATHING. 


Tue following is an abstract of a paper read by Mr. Hay, at the 
last mecting of the Institution of Naval Architects :— 

The author first reviewed the history of sheathing from as far 
back as the fifteenth century, when wood was employed for that 
purpose, and followed it through all its various changes and condi- 
tions, giving an account of experiments tending to advance the then 
imperfect knowledge of the subject, and furnishing the nature and 
results of many of the most important experiments entered into by 
the learned Sir Humphrey Davy. From the author’s statement it 
appeared that copper was first employed as a sheathing for vessels 
aa Royal Navy in 1761, H.M.S. Alarm being so sheathed, and 
sent to the West Indian Station, as an experiment, to show how far 
it would be successful; and having remained there a sufficient time 
to test its efficacy, she was ordered home, and upon examination it 
was found to have answered well, the bottom being comparatively 
free from barnacles, &c. Some years after copper sheathing had 
been introduced it was discovered that its contact with the iron 
bolts, rudder-pintles, &c., caused them to become very much 
oxidised, to such an extent, indeed, that in three or four 
years the vessels were considered unfit for foreign service. 
It was owing to this that the Admiralty, in 1783, directed 
that copper fastening should be used instead of iron, In 
1805, metal mills were erected in Portsmonth Dockyard, 
upon the recommendation of Sir. S. Bentham, for the re- 
manufacture of old copper sheathing, and in them the copper 
sheathing for the navy was manufactured until. new mills were 
erected at Chatham Yard in 1847. This step not only resulted in an 
improved quality of metal, but an immense annual saving was also 
effected, and private contractors were compelled to come down to 
one-half of their original price. Up to the year 1832, only old 
copper had been manufactured into sheathing, but at that date, or 
thereabouts, new copper was used, and the management of the metal 
mills passed into new hands. The subsequent wasting away of the 
copper sheathing led to numerous experiments, which appear to have 
proved that the excess of wear is a consequence of its increased 
susceptibility to electro-chemical and chemical action, and that it 
is not so affected by the conditions of its use as was once supposed. 
In the author's opinion, many statements as to the destructive effects 
of particular water on copper sheathing had been exaggerated, but 
he concurred with the general opinion—that the water in some 
parts of the African and certaiu other stations seriously affect 
it. Very many instances were mentioned of experiments having 
been made in order to arrive at the true cause or causes of the 
rapid wasting away of copper sheathing, but, hitherto, no positive 
success had attended them, and it yet remained a matter for research 
and scientific investigation. From the author's own experience, he 
deemed it very diflicult to determine by analysis alone what consti- 
tutes the durability of copper sheathing, since there are some ele- 
ments that have been commonly regarded as injuries, which are 
ascertained to be, within given proportions, beneficial; whilst there 
are other elements which have been but little considered, but which 
nevertheless produce a great effect on the character of copper, as 
adapted for sheathing. As regards alloys, one important condition 
is that they should be present in a metallic state, and not in the state 
of an oxide; and metallic alloys within the following proportions 
improve the sheathing: Silver, from ;)5 to yl 5 iron, from yz}, to 
zho3 Zine, from 4; to 545; and tin from ;35 to z45. Potassium in the 
proportion of ,4, will soften copper; whilst carbon from 5}, to 
sho Will harden it and render it adamantine, if in due proportion 
aud combination. ‘lo give some idea of how much the durability 
of copper sheathing may vary, the following cases were given in 
the paper:—The ship Victory, after receiving a thorough repair in 
1857, was sheathed with the old copper that had been removed from 
her bottom, although it had been in wear thirty-four years; the 
Norwegian ship Prince Gustave, built in England, was sheathed 
with copper which proved to be so bad that it was necessary to 
remove the whole of it in less than three years; on the ship Sleipner 
the copper was worn uniformly, and only very little, after being on 
for a period of thirteen years, and was not removed then from any 
defects of its own, but for repairing and recaulking the vessel. 
Analysis, as well as practical experiment, has shown that perfectly 
pure copper is unsuited for sheathing, from its being more 
readily acted upon by air and sea-water. After dwelling 
upon the refining of copper, the author spoke of che- 
mistry as the science to which this subject legitimately belongs, 
and quoted from the reports of two of our late master ship- 
wrights who were of the same opinion, and who considered that 
the chemist alone could discover the secret influences which rendered 
the durability of copper sheathing so variable. It was to be 
gathered from the paper, that the durability of copper sheathing in 
the present day is not greater, if equal, to that obtained during the 
early part of its introduction, owing, perhaps, in part to some 
superiority in the former process of manufacture; but refining and 
alloying, the author stated, are entirely chemical matters, and the 
durability of the sheating depends on the perfection of those opera- 
tions; and without analysis of the copper, before, during, and after 
the manufacture, attention to physical conditions (brought about 
either by chemical processes and additions, or mechanical arrange- 
ments) will fail to give that insight into the subject which is so 
desirable. 











Tue Roya. Soctery.—From among 45 candidates, the Council of 
the Royal Society have recommended for election the following one 
in three:—Colonel F. M. Eardley Wilmott, R. A.; Revs. Dr. A. 
P. Stanley, Dr. G. Salmon, and R. Harley; Dr. F. W. Pavey, 
Professor D. Oliver, Messrs. E. W. Cooke, W. Crookes, J. Fer- 

usson, I’, Field, J. R. Hind, C. W. Merrifield, W. Pingelly, H. E. 
Roscoe, and 8. J. A. Salter. 

Tne Wersn Coat ANp Iron Trapes.—The Newport corre- 
spondence of the Colliery Guardian states that the iron trade of that 
district remains in about the same state as last reported. Tolerable 
activity is evinced atthe works, and the men are, generally speak- 
ing, fairly employed. ‘The specifications in hand are not such that 
require any special notice, as they are of the ordinary nature, and 
nearly all are comparatively small orders. At Swansea some good 
home orders have been received during the past week or ten days, 
and a fair amount of activity is perceptible at the various ironworks. 
Prices, however, are unchanged, and must be acknowledged to be 
too plow to afford a fair remunerative profit, but the makers seem to 
indulge in the hope that better times are yet in store, and that 
higher prices will be obtained. In one or two instances additions 
are being made to present works, while some forges which have 
been uuworked for years are about being re-kindled. The coal 
trade is not very active, in consequence of the comparative scarcity 
of shipping in the various docks at the eastern ports. The returns, 
however, of the amount of coal raised in the Aberdare district, for 
the quarter ending March last, show an increase of upwards of 
11,000 tons as compared with the corresponding period of last year. 
Arrangements have just been made by which the Messrs. Vivian apd 
Co. obtain the entre possession aud management of the whole 
of the collieries known as the Swansea Coal Companies’ collieries, 
and which are situated at Morriston, Penrhiwfelen, Mynydlbach, 
and Penvilia, all within a few miles of Swansea, and the whole of 
which are in the most flourishing condition, and steps are being 
taken to increase their production. ‘There is a large business doing 
in the coal trade at Cardiff, and a fair amount of activity is to be 
witnessed at the majority of the collieries. The West India Royal 
Mail contract is now divided between the Messrs. Powells, Cwm- 
bach collieries, and Mr. Davies, Blaengawr, and these collieries have 
nearly as much as they can do to keep pace with the demand, The 
result of this has been that the other collieries have less competition 
in the market, and sales are more readily effected, The iron trade of 
the district is in a moderately active state, and the works at Aberdare, 
Merthyr, Pontypridd, Pentyrch, &c., are kept going regularly, ‘Ibe 
orders on the books, although, perhaps, not what the ironmasters 
would wish, are, upon the whole, satisfactory and encouraging as 

number and quantity, but, as to prices, an equally favourable 
report cannot be made. 





ON THE PROTECTION OF IRON FROM 
OXIDATION AND FOULING. 


Tue following is an abstract of a r read by Mr. Ha 

last meeting of the Institution of Aum ter Bef oo anens 
The author remarked that a few years back the disadvantages 
arising from the oxidation and fouling of iron, and the consequent 
necessity for docking, as well as a loss of speed, almost led to a 
determination onthe part of the Admiralty to discontinue theconstruc- 
tion of iron sea-going ships. But at a time when the executive were 
debating about the sale of the whole of the iron ships the results of 
several experiments became known. A preparation of oxide of 
copper had been tried upon the Undine and several other vessels, 
and answered so well that the Government decided upon retaining 
those iron vessels which they had not sold. The author had tried 
many experiments that had occurred to him, but none stood the re- 
quired tests so well as oxide of copper. An experiment was tried 
on the Rocket in May, 1845. On examination the results were found 
so satisfactory that, at the suggestion of Admiral Sir Hyde Parker, 
she was coated in June, 1857, with alternate stripes of red lead and 
copper composition, and when docked about the middle of 1848, she 
presented a curious appearance, many of the red lead patches being 
corroded and having weeds three or feet long; while the patches of 
composition were generally covered with a little slime, but there was 
neither weed nor corrosion on them. A second experiment was made 
in September, 1845, on H.M. yacht Fairy. Three different kinds of 
composition were then tried. With reference to the first two, one 
by a Mr. Owen, and the other by Baron Wetterstedt, oxidation had 
gone on very rapidly, while with the third, which consisted of a 
composition of pitch, naphtha, and copper oxide, chemically pre- 
ared by the author, no oxidation had taken place, and the only de- 
ect perceived in it was a partial flaking off occasioned by its being 
put on the bottom while in a wet state. Another experiment was 
tried on H.M. ship Recruit, in April, 1847, ‘The copper oxide pre- 
paration was put on the port side, and burnt linseed oil and red 
lead on the starboard side, excepting a space amidships, 4{t. square, 
to which the oxide of copper preparation was applied. On her re- 
turn from the ‘l'agus, the port side was found to have no adhesions, 
excepting about one dozen small barnacles; while the starboard side, 
excevting the space 4ft. square, was covered with bushels of the 
Lepus Anatifera, or duck barnacles, Of all the various compositions 
tried, oxide of copper had up to the present time been unequalled 
as a protector of the iron. ‘The next best materials for protecting 
iron were the waterproof glue, and a varnish of foreign asphalte and 
mineral pitch dissolved in rectified naphtha, but these required great 
attention to the quality of materials, and also to the application of 
them. The basis of the anti-fouling preparation, which had for 
years past been used in H.M. service upon the author's recommen- 
dation, was sub-oxide of copper. The oxides of copper used for this 
purpose were the scales separated from sheets of copper in the 
“pickling” process. These scales, after being pulverised, were 
mixed with a varnish made of vegetable pitch and rectified naphtha. 
The author wished it to be understvod that the protective coating, 
when used with the oxide of copper anti-fouling composition, 
was not intended merely to act as a non-conducting medium to 
prevent galvanic action, but to protect the iron from chemical 
action resulting from the aetion of air and sea-water on the 
iron. It appeared to him that this action was little understood, 
judging from printed statements which occasionally appeared, and 
which attributed the loss and corrosion of iron to galvanic action of 
copper preparations. ‘The copper oxide paint could not act as a 
galvanic agent, as every particle of oxide of copper was insulated 
by the oil or varnish in which it was enveloped, and unlike prepara- 
tions of a metallic character, which had been frequently tried, and 
required oxidation previous to combination with chloric acid, the 
oxide of copper was, as soon as uninsulated, ready for chemical com- 
bination with the elements of the sea-water. The author admitted 
that one great difficulty had existed since the first use of copper 
oxide—that of requiring careful supervision in its application, 
for when the varnish was made too thick it became locked up, 
and much of its usefulness was destroyed in not coming in con- 
tact with the sea-water; and, on the other hand, when the varnish 
was made too thin, the oxide sank to the bottom, and, if the 
mixture were not continually stirred, it got left there, and did not 
reach the ship. He had not, however, he stated, succeeded com- 
pletely in suspending the copper oxide during its application. He 
takes the puce-coloured or sub-cxide of copper and roasts it till it 
takes up another equivalent of oxygen and is converted into black 
oxide. ‘his is then boiled with linseed oil until it assumes its ori- 
ginal pure colour as sub-oxide: the oil so treated becomes a quick 
drying oil, and is capable of suspending a large amount of copper 
oxide. In bis plans for the anti-fouling composition, the author 
included the application of zinc plates inside and outside of the hull 
of the ship to prevent oxidation from abrasion or other causes. 
There were numerous parts of iron ships of war which requires 
chemical supervision, as not only should every metallic fitting 
electro-negative to the iron be insulated, but every piece of timber 
should be insulated, especially in the bilge; for when wood 
decayed in contact with iron and sea-water it produced sul- 
phuretted hydrogen. Certain woods, however, were less liable 
to decay than other when in contact with iron, and among 
them were teak and stink wood. In conclusion, the author 
alluded to the statements made respecting the foulness of the 
Warrior's bottom. He said that after she had been out of dock nine 
months she had no oxidation whatever on her bottom, although she 
was cuoated with the greatest expedition, it being then thought that 

her presence would be required in American waters, 





West Inpta Mam Contract.—The terms of this contract are 
stated in the report of the Royal Mail Company to be £172,914 a year 
for six years, aud they have besides the Brazilian contract for seven 
years at £33,500 a year, making altogether £206,414, a total less by 
£62,829 than that received under the present contract. Owing to 
the exclusion, however, of the Honduras route and the service 
between Grey Town and Biewfield, there is also a reduction in the 
gross mileage of 41,304 miles, namely, 399,888 to 358,584 ; and the 
contract, it is therefore believed, will prove profitable, notwith- 
standing the competition of several new lines of steamers, including 
the highly subsidised French mail services. The nett protit of the 
company for the past year was, from partly exceptional causes, 
unusually large. 

Tue Buore Guavr Ixctixz.—The construction of the Bhore 
Ghaut Iucline, now completed, has occupied more than seven years, 
and during the greater part of that time there have been 45,000 
workmen daily employed upon it. ‘The incline is a series of tunnels 
through mountains of rock, and viaducts stretching across valleys, 
alternating with each other, each part a triumph of modern scieuce 
and skill; the ensemble, stupendous in virtue of its magnitude and 
stability. 1t is expected that the incline will be formally opened by 
his Excellency the Governor on some day between the 12th and 
27th inst. but it can only be used for goods traffic previous to the 
beginning of the rains. Some of the grandest embankments have 
been raised up within the last few mouths—some, in fact, withiu 
three months. ‘These necessarily require heavy rains to settle and 
solidify them. Asa matter of course they will sink many fee: in 
the next rains. ‘his will render the use of the incline impossible 
during the first monsoon. Until the rain, actually falls, however, 
any amount of traflic may safely flow up and down the line, aud 
after the approaching rains no serious interruptions, We believe, 
wiil occur ou the incline. ‘fhe measures of safety that have been 
adopted are such as to secure it, in so far as it is possible for man 
todo so. ‘The strength and security of the work throughout inspire 
confidence in the beholder, and make him feel safe while iu the 
bowels of the mountain, or suspended in a ponderous train between 
heavy and earth by an airy viaduct. After the next rains, then, ue 
greatexpense to the company and inconvenience to the public, cause : 
by the Bhore Ghaut interruption ia the great trunk line of the Gres 
Indian Peninsula Railway, will be permanently saved.—-Bomicy 
Gazette, April 7. eonctamenie ante 
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ANALYSIS OF CAST IRON. 


Few subjects present features of greater importance than the best 
means of obtaining accurate information regarding the constituents 
of any sample of cast iron. From the iron-masters, who from the 
crude pig manufactures sheets, rails, bars, the panoply of an armour- 
plated frigate perhaps, to the civil enginger, 'the success of whose 
works may depend on the ultimate otaaneth of columns and girders 
of cast iron—all are concerned ; by all any further ogress in the 
means of obtaining an accurate analysis Oba aie so largely used 
must be hailed asa welcome aid to their labours. Hence, if we 
regard the subjects in this point of view, everything, no matter how 
apparently trivial it may seem, which tends to throw light on an 
admittedly difficult subject, must be regarded as of more or less im- 
portance. We would call the attention of our readers to a phenome- 
non which we have found sufliciently obvious, yet has not yet, 
we believe, received any share of attention from those who might 
possibly draw valuable deductions from it. 

When melted pig iron is tapped into a ladle in moderate quanti- 
ties, so that excessive heat may not prevent pretty close observation, 
it will sometimes be found to boil violently, Sometimes its surface is 
calm from the first. Now, if this molten iron is allowed to stand a 
few minutes until it becomes perfectly quiet, and is then carefully 
skimmed cleau, we shall find that a beautiful irridescence covers its 
entire surface, due to the constant breakiug up of the extremely thin 
film of oxide formed on the iron. ‘This irridescence, frequently 
called by moulders the “ pattern of the iron,” may, on close inspec- 
tion, be found to consist of a multitude of many-sided or rayed 
stars, in constant motion; breaking up and vanishing, and forming 
anew witb the velocity of thought, and almost eluding the eye. It 
is a matter of extreme difficulty to determine the number of rays in 
each figure ; we believe we are correct in saying five; one thing is 
certain, that their shape and character is invariable with every 
species of iron with which we are acquainted. 

This much premised, we would call attention to what we are 
inclined to consider as a proved fact—namely, that the size of the 
different figures which make up the “ pattern” in all cases depends 
ou the size of grain of the iron when in the pig. Thus, hematite, 
which is a large grained iron, will, when melted, present a large 
pattern. Fine-grained irons, such as the grey forge pig of some of 
the Staffordshire works, give an extremely small pattern. This 
distinction is, we understand, so well marked, that in some cases a 
glance at the melted iron will enable au accurate opinion to be 
formed as to the size of grain in the pig. 

We have already said that it is almost impossible to determine 
exactly the form of the figures presented by the irridescence. Might 
not instantaneous shelusiaen taken, which would give us all 
the information we require on the subject? We throw out the hint 
to those skilled in that department of science. We believe it might 
be possible to obtain photographs from the surface of vessels con- 
taining different samples of melted iron, whose comparison might 
lead to valuable results. As it is, it seems clear that the character 
of the figures bear some relation, move or less fixed and determinate, 
to the laws regulating the crystallisation of the iron on cooling; and 
in this belief, without wishing to be understood as making any posi- 
tive assertion on the subject, we would suggest it to those occupied 
in scieutific research, as one which, while certainly not devuid of 
interest, may in able hands lead to useful practical results, — 
Mechanics’ Magazine. 








More New Genxs.—A number of experimental guns are now 
being constructed in the royal gun factories, under the superin- 
tendence of Mr. Anderson. ‘They are to be rifled on various systems 
for course of experiments by the Ordnance Sclect Committee of 
Woolwich Arsenal, at Shoeburyness. 

Tue Soutn Austrian ANd Loupanvo-VenetiaAn Ramway.—This 
great work now includes 1,482 miles. and 440 miles more are yet to 
be completed. he company carries on a foundry of its own at 
Gratz, and makes all its own rails and other heavy ironwork ata 
very reasonable cost. On the Venetian lines all that remains to be 
coustructed are the station at Venice, the bridge over the Viava, and 
the line from Padua to RKovigo. ‘The whole of the Lombard lines 
will be at work this year with the exception of the short piece from 
Gallaratta to Calendo, which will be completed in the spring of 
1864. As to the Central Italian branch, the second section is to be 
opened in the courseof the autumn, and the remainder in the autumn 
of 1864. The total traffic receipts amounted for the year 1862 to 
£2,621,024; the expenses to £991,625, showing a surplus of 
£1,629,399, being an augmentation over the receipts of 1861 of 
£72,670. Adding the surplus to the balance from the preceding 
year and the interest on investments, the available sum will be 
£1,749,439, out of which the allowance for the sinking iund and 
interest on the loans must be deducted, leaving a balance equiva- 
lent to a dividend of 34s. per £20 share for the year 1862. The 
total capital received tothe Slst of December last, amounts to 
£26,160,L00 ; three-fourths of the company’s lines have been opened 
for tratlic; a dividend at the rate of 10 per cent. per annum on the 
average has been distributed during the past four years among the 
shareholders, and the interest on loans has been paid out of the 
profits of working tho open portions of the lines iv course of con- 


struction ; the profits on exchanges and the interests on investments, 


with the exception of about £800,000, which was, as usual, charged 
to capital, being only about 3 percent. of the total expenditure on 
capital account. 

Tue Suez Canat.—The Turkish Minister of Foreign Affairs has 
addressed a despatch to the ambassadors at Paris and London of 
the Turkish Government, on the subject of the Suez Canal. The 
publication of the despatch has produced a great sensation in Paris, 
as it is a heavy blow and a great discouragement to the enterprise— 
in fact, all but a veto on its further prosecution. The despatch 
relates that when the Sublime Porte first considered the question, 
he reserved the right to make conditions as to certain parts of the 
contract, and declared his desire to see a preliminary understanding 
established between the two maritime powers as to the guarantees 
which the opening of such a channel demanded. No such uader- 
standing had been come to; and in reply to a request from the 
Viceroy of Egypt as to how he is to regularise his position in reference 
to the matter, the Sultan has felt it his duty toinform him of the con- 
ditions to which the authorisation of the Sublime Porte hasalways been 
subordinate. ‘I'he Porte has no intention of frustrating the work, 
but requires a guarantee of the neutrality of the canal, and the pro- 
tection of his interests. There are two facts which have attracted 
attention from the beginning, first, the employment of forced labour 
— 60,000 being permauently abstracted from their homes, a practice 
which the Porte cannot sanction; and, secondly, the cession of 
territory adjoining the canals, wherever they may be carried, which 
might, if the company choose, give them the towns of Suez, ‘lenisiah, 
and Port Said, and lead to the establishment, on important points, 
of colonies almost independent of the empire. This clause of the 
contract will never reccive the sanction of the Porte, whose consent 
must be indissolubly dependent on the solution of the three following 
questions, namely, the neutrality of the canal, the abolition of forced 
labour, aud the abandonment by the company of the clause concern- 
ing the fresh-water canals and the cession of the adjoining terri- 
tory. ‘Ihe despatch proceeds to say that the company cannot com- 
plain, as a clause in the contract itself makes the approval of the 
Porte indispensable, and M. de Lesseps, in stipulating subsequently 
for farther privileges, promised to obtain that cousent within 18 
mouths, but had never done so. Although, then, the company, 
having commenced the works at their own risk and peril, could not 
complain of the works being stopped without compensation, yet, on 
account of the private interests involved, the Porte is willing to take 
the necessary measures for returning the money the company have 
spent, in the event of their not wishing to proceed without advan- 
tages which cannot be granted. The company would, of course, 
surrender the ary oy | and the works in return for the repayment, 
and in that event the Porte, in concert with the Viceroy, would adopt 
such measures as might be most appropriate for realising the execu- 
tion of the work. 





Hauirax aANp Quesec Raiway.—Letters by the Arabia, which 
left Halifax on the 3vth ult., bring intellizence of the passage of the 
bills through the Nova Scotian and New Brunswick Legislatures 
accepting the offer of the British Government in respect of the 
Imperial guarantee to aid in the construction of the Intercolonial 
Niailway. 

Crank Axies.—We only last week recorded the breaking of a 
crank axle under an express train on the Great Western Railway. 
The engine was running at full speed with an express train, which 
was greatly endangered, alihough happily no serious results ensued. 
A breakage of a crank axle, under exactly similar circumstances, took 
place on Friday last on the North Eastern Railway. 

Tne Navan Preparations or tue Nortn.—The New York 
World of April 25 says :—*“* A visit to the Government ship yards 
in this vicinity enables one to form some idea of the magnitude of 
our naval operations. The tremendous iron frigates, Puritan and 
Dictator,—the huge ram, Dunderberg,—the iron-clads, Miantano- 
mah and Onondaga,—the wooden vessels, Metacomet, Mendota, 
Shamrock, Chenango, Mackinaw, Peoria, Nyack, Maumee,—and in 
Jersy, the ircn-clads, Manhattan, Mahopac, and Tecumseh, are all 
in various stages of progress. ‘Che Puritan and Dictator are the 
two Ericsson ocean iron-clads, each being over 340ft. long, and 
having the largest cylinders attached to their engines ever built for 
a man-of-war,*—thus rendering it probable that they will be the 
fastest vessels of their kind in the world. Both are now in about 
the same state, the rigs of the hulls being all up, and a portion of 
the inner skin of armour going on. The cross inside beams on 
the bottom are being put in their places. Every bolt fastening 
the interior armour to the frame of the hull is put in hot, and ham- 
mered home in the same manner. The present appearance of the 
vessels is little different from that of the skeleton of an ordinar 
first-rate in frame, except that the beams are iron instead of wo: 
The plates put on these vessels are preparing rapidly, so that they 
may probably be completed this time next year. The Onondaga, 
Mr. George Quintard’s vessel, is nearly finished, and will be launched 
uext week, She is almost exclusively iron, has her plates put on in 
solid thicknesses, but has no wooden backing under them. The 
overhang, which seems to be an objectionable feature in the Monitor, 
is dispensed with in this vessel. She has turrets like the Ericsson 
batteries, and will be armed on the same general plan. She is 
nearly 400 tons heavier than the latter, although a stranger might 
mistake her for one of them as she now looks on the stocks. ‘I'he 
iron-clads Tecumseh, Manhattan, and Mahopac, building in Jersey, 
all belong to the first batch of light-draft vessels ordered after the 
completion of the nine Monitors. They are all well advanced, have 
armour covering them, aud will be completed by July. Each has one 
turret, pierced for two guus, which may be of 11-in. or 15-in. bore, 
as the department decides. The Messrs. Secor are building them, 
Mr. George Birkbeck superintending their construction. The 
Camanche is also building here, but any mention of her in detail is 
prohibited, for good reasons. Captain Perrine and the Secors are 
preparing to build still smaller vessels. The great ram Dunderberg, 
building by Mr. Webb, has now her first wooden story on and her 
ram shaped. She will be built altogether of wood, the mail, or 
armour, going on overit. She will have turrets. The ram is pro- 
longed over S0ft. from the hull proper, and, rising upward from the 
keel about half the distance from the water line, is there rounded, 
presenting a blunt end, in shape like the profile of an axe-edge. The 
bow, for a period of Sift. from its extreme end, will be a solid mass 
of wood. ‘Ihe frames of the hull are no less than 12in. thick. She 
cannot be completed for at least two years tocome. The Mianta- 
nomah will be the first regular navy-built iron-clad. She is now 
nearly finished, and embraces no new principle, resembling the 
Ericsson batteries in all her chief features. She is about 200/t. long, 
and over 1,000 tons burthen. It is said she will be floated out of 
the shiphouse on the 1st of May.” 

Tue Anoro-Catxese Friret.—Most of the vessels built by 
Messrs, Laird Brothers, of Birkenhead, for the Emperor of China, 
have now taken their departure. The squadron has been organised 
under the intelligent direction of Captain Sherard Osborne, one of 
the rising naval officers of the day. ‘Lhe phrase “ for the Emperor 
of China,” which was understood at first to be mere subterfuge for 
the Confederate Government, is not, therefore, mere moonshine in 
every case. Particulars of twoof the vessels will probably be found 
interesting. ‘‘he Kwangtung is an iron paddlewheel steamer of 
the following dimensions:—Length, 185ft.; width, 24ft.; depth of 
hold, 12it. 3in.; tonnage, builders’ measure, 522 tons. She is con- 
structed entirely of iron, having her bulwarks also of this material, 
and her sides, for the whole length of engines, boilers, and 
magazines, are of plate Ijin. thick, which, it is supposed, will 
give a considerable protection agaiust shell. She is divided into 
numerous compartments by iron water-tight bulkheads, and her bow 
is made particularly strong, with a projection below the water 
which will serve as aram. Ier decks and all her deck fittings are 
of teak, and the whole of them are carried out as in her Majesty's 
vessels of this class. She is rigged as a brig, and is heavily sparred 
for the voyage to China. Her engines are a pair of direct-acting 
oscillating engines, of the collective power of 150 horses, also con- 
structed by Messrs. Laird Brothers. Her boilers are tubular, and 
fitted with brass tubes, and are entirely below the water- line, aud sur- 
rounded with coal bunkers. Her wheels are feathering, and generally 
the whole of the machinery is in accordance with Admiralty require- 
ments. The armament of the’ship is as follows :—One 68-pounder 
pivot gun forward, one 52-pounder Whitworth pivot gun aft, four 32- 
pounder broadside guns, and one 24-pounder howitzer, besides the 
usual boats’ guns, &c. The crew consists of about 90 men. The 
draft of water on trial was 10ft. din, but when at work in China it 
will not be more than 9ft. Gin. to 9ft. 9in., as she had on board a 
large extra amount of stores and coal for seven or eight days’ steam- 
ing at full power. In atrial trip on the Merséy, the vessel made 
several runs between the Bell Buoy and the N. W. lightship, a 
distance of 3-8 knots, the mean speed given by these runs being 10} 
knots per hour, the engines averaging 30 revolutions, the pressure 
of steain being 20 1b., and vacuum 25}in. The indicated power by 
diagrams taken was 650-horse power. After running the distance 
the steamer’s steering qualities were tes‘ed, and it was found that she 
made a complete circle, at full speed, in about 4} minutes. ‘The speed 
at half boiler power, with the two after boilers shut off entirely, was 
about 7 knots, the engines making 18 revolutions. At a previous 
trial, when the vessel was in light trim, she realised a mean speed 
of over 13 knots, the engines making 36 to 37 revolutions, with an 
indicated horse-power of 700 horses. The Kwantung was un- 
docked, having finally completed taking her stores on board, and 
and having shipped her powder in the river, sailed for Falmouth 
yesterday week. About three weeks ago Messrs. Laird Brothers 
completed the iron screw gunboat ‘Tientsin, a yessel of 
the following dimensions :—Length, 150ft.; breadth, 25ft.; depth 
in hold, 12ft. 8in.; tovmage, 450 tons, builders’ measure. She 
is coustructed entirely of iron, and is rendered ve 'y strong | 
by a complete system of bulkheads, &e. Her general fittings | 
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and armaments are arranged alter the plan of the most ap- 
proved vessels of her class in the British navy, Ler en- 
gines are a pair of direct-acting horizontal screw engines, 
of &0-horse power, fitted with lifting screw, and having tubular 
boilers, with brass tubes, the whole of the machinery being | 
well below the water line. These engines are those for which 
Messrs. Laird received a prize medal at the International Exhibition 
last year, and they have lately supplied duplicate pairs to her 
Majesty's Government, for the gunboats Iaseur and Newport. The 
Tientsin’s armament consists of one 68-pound pivot gun, four 
32-pound broadside guns, and her decks are arranged to receive 
another pivot gun, if required. On the official trial, at Plymouth, 
the vessel atiained a speed of 9} knots per hour, which is consi- 
dered good, as at the time she had a large amount of extra stores for 
the voyage to China, in addition to nine or ten days’ coal in her 
bunkers. 








* Nonsense: 100in. diameter, 4ft, stroke,—Ed, E, 
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Tue Brack Prixce.—This vessel, refitting at Portsmouth, has her 
time fixed for being out of the hands of the dockyard officials by 
the 28th inst. There is a difficulty, however, connected with her 
cylinder covers which may probably delay her completion until a 
period later than the day named. 


Puatep Faicares rok Turkey.—Mr. Tucker, one of the supe- 
rior officers of the shipwrights’ department of Woolwich Dockyard, 
has been ordered by the Board of Admiralty to proceed to Glasgow 
and survey the frigates (three in ame oe construction by 
Messrs. Napier and Co. for the Turkish Government. The frigates 
will be built of iron, of the Warrior class. Two of the number are 
already somewhat advanced. 


Tus Lonvon Scrar Iron Works.—A company has been formed to 
purchase Messrs. Maugham's scrap iron works at Greenwich. The 
present price of best scrap iron bars is the same as best hoops, or £9 
per ton, the profit in both being the same, say 30s. per ton. The 
scrap requires but half as much coal as would be needed in working 
pigs into bars. The Greenwich works are now capable of turning 
out 100 tons of bars weekly, and the prospective annual profits are 
estimated at 25 per cent. upon a capital of £25,000, 

Tue Royar Acricutturar Soctery.—Active preparations are now 
being made at Worcester for the reception of the Royal Agricultural 
Society, which body holds its country meeting in that city this 
year. The meeting will take place in the week commencing July 
30. The spot chosen for the showyard is at Battenhall, just outside 
the surburbs of Worcester; anda short branch railway has just 
been constructed, running out of the West Midland and Midland 
line into the showyard. Thecrection of the cattle sheds has also been 
commenced by Mr. Manning, the society's contractor, the ground 
(about 30 acres) having been previously levelled and drained. 


Navat Eyarnugns.—The following appointments have made 
since our last :—F. Day, assistant-engineer, to the Fisgard, as super- 
numerary; J. Smethers, of the Jackal, J. F. Hattersley, of the 
Edgar, W. M’Glashan, of the Electo, Peter Thompson, of the Pem- 
broke, E. E. Williams, of the Rhadamanthus, and Thomas W. 
Cameron, of the Princess Charlotte, promoted to be first-class 
assistant-engiveers; ‘Thomas Marsh, of the Orlando, Robert L. 
Owen, of the Charybdis, Henry J. Packer, of the Algerine, Mat- 
thew Blank, of the Bacchante, Charles Wiggins, of the Coromandel, 
and James B. Scarlett, of the Encounter, promoted to be acting 
first-class assistant-engineers ; James Melrose, assistant-engineer, to 
the Warrior; Thomas 8. Gissing, in the Asia, for the Foam, pro- 
moted to engineer ; T, W. Lower, engineer, to the Ajax; J. Annable 
and J. Roberts (3), assistant-engineers, to the Indus, as super- 
numeraries, and H. J. Hall, acting second-class assistant-engineer, 
to the Indus. 

Panis, Lyons, AND MepiTeRRANEAN Rarway.—(From our Corre- 
spondent,)—Particulars were given in ‘I'ne Enorneer last week in 
reference to the number of locomotives absorbed by two or three of the 
great continental railway companies, and some corresponding details 
with respect to the Paris, Lyons, and Mediterranean system may 
now be added. It appears that in the course of 1862 the administra- * 
tion devoted to the traffic service 106 new locomotives with tenders, 
of which six only were for the transport of passengers, the remaining 
100 being required for goods. The rolling stock of the company 
was also increased last year by 104 passenger carriages, and 5,611 
goods trucks of various models, principally, however, coal trucks. 
'’he orders now in course of execution, and which will be carried 
out in whole or in part in 1863, are 111 locomotives and tenders, 
190 passenger carriages, and 1,700 goods trucks. A part of this 
plant is constructed in the company’s own workshops at Ouillens, 
‘The traflic of this system is immense. The receipts are now close 
upon £130,000 per week, and there can be little doubt that the” 
revenue for 1863 will approach, if indeed it does not exceed, a total 
of £6,500,000, In 1862 the receipts increased £400,000 as compared 
with 1861; and in 1861, they advanced £1,000,000, as compared with 
1860. No wonder, then, that continued additions are required to he 
made to rolling stock to meet the growth of the tratlic and the 
necessitties of new lines. 

Ramway Bitts.—In Lord Llanover's committee on the Dublin 
Metropolitan Railway, engineering evidence has been given by Mr. 
Fowler, Mr. C. H. Gregory, and Mr, Hemans, in opposition to the 
line. Mr. Calvert, Q C., replied in opposition on behalf of the Cor- 
poration of Dublin and other interests. After some deliberation the 
committee decided that the break that now exists between Kings- 
town and the other railways was productive of great inconvenience ; 
that there should be a common central station ‘to be made available 
for the several railways entering Dublin, to be located on the south- 
ern side; that the Dublin Metropolitan Railway was the best 
adapted for the purpose, while, at the same time, it would provide 
the most direct communication between England and all of 
Ireland. The committee were also of opinion that facilities should 
be given to other companies, so as to form a complete system, and 
prevent unnecessary expense and opposition in future sessions, In 
the Commons, the committee of which Mr. Adair is chairman, after 
sitting for a fortnight, threw out the Barnsley Coal Company’s Ex- 
tension bill, and the Manchester, Sheffield, and Lincolnshire and 
West Riding and Grimsby Railway, They also threw out the 
Notton Extension of the Bradford, Wakefield, and Leeds Railway, 
but passed certain portions of the Midland Company's proposed new 
lines on the West Riding, but leaving other portions of the Brad- 
ford, Wakefield, and Leeds bill for further consideration, The 
opposition to the Edinburgh and Dunfermline Company's Bill was 
opened by Mr, Forsyth, Q.C., and Mr. Milward. Further evidence 
was adduced by Mr. Haly on the proposed new line to Brighton, to 
show that the increase in the population and other matters required 
an extension of railway communication ; and by Mr. Somerset, in 
opposition, to the contrary; and to show that, since the begin- 
ning of the year, great reductions in the rates had been made 
by the Brighton Company, to meet the requirements of the dis- 
trict. 

Tue Sreausup Kiane-Soo.—A trial took place on Wednesday 
week at the measured mile in Stokes Bay, near Portsmouth, of the 
new paddle-wheel steamship Kiang-Soo, built by Mr. Johu White, 
of West Cowes, for the Emperor of China. This vessel is built on 
he diagonal principle, her lines giving evidence to the most unprac- 
ised eye, at the first glance, of her being an unusually fast ship. 
Her length is 241ft., breadth, 29ft.; depth, 16ft. 3in.; and tonnage, 
builders’ measurement, 1,000 tons. She is fitted with oscillating 
engines, constructed by Messrs, C, A. Day and Co.,of the Northam 
Ironworks at Southampton, aud has patent feathering paddle- 
wheels. The diameter of the cylinders is 68in., with Sit. stroke, 
aud the velocity of the piston at full power 450ft. per minute. 
The Kiang-Soo left the Southampton Docks, where she received 
her engines and machinery on board, about half-past eleven 
o'clock on Wednesday morning, and then steamed rapidly to 
Stokes Bay, where she was at once placed on the mile, and 
the result of four runs was as under:—Vlirst run, 3min. 59sec., 
equal to 15-063 knots per hour; second ran, 3min. 8sec., equal to 
19-149 knots; third run, 4min. 4sec,, equal to 14°754 knots; fourth 
run, 3min. lisec., equal to 18-462 knots; the Admiralty mean of the 
being 16908 knots, or 19} statute miles per hour. Reyolu- 
tiows of engines, 45; pressure of steam, 271b.; vacuum 26in. 
The engines, which «re of 300 nominal horse-power, worked up 
to 2,279, being over 7} times their nominal power. The vessel's 
mean draught of water was 9ft. 3in. At her highest rate of speed 
there was scarce any perceptible vibration, the omnes working 
with the greatest freedom, and she steered very easily. ‘I'he boilers 

ave out an unlimited quantity of steam during the day. After the 
he runs were completed the vessel’ head was put to the eastward, 
and she ran rapidly through Cowes hoads, down the Solent, to tho 
Ne subsequently returning to Stokes Bay for a trial of her 
speed at half power. With only two boilersat work she traversed 
the mile,in 4min., or 15 knots per hour, and a second time in 4min. 
27scc., or 13-483 knots; the mean of the two being 14241 knots 
~ hour, with the exercise of only half her steaming power ; revo- 

utions, 33; steam, 20 lb.; vacuum, 27in. 
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Tus invention, by James Hyde, of New York, relates to that 
kind of floating battery in which the guns are arranged within a 
revolving or rotating turret or case made shot-proof, and with 
ere through which the guns are discharged. In the various 
yatteries of this cluss heretofore made, it has been necessary to 
employ an immense amount of power to work the revolving turret, 
and the amount of requisite machinery has been so great as to 
render it impracticable to have the craft sea-going and possess any 
very great comparative speed. Another great practical difficulty 
in making a successful battery of this kind has been the impossibility 
of keeping the guns nearly level and working them rapidly and 
easily. These and other minor difficulties it is the object of the 
present invention to overcome in the production of a sea-going craft, 
which may be made to possess the requisite degrees of strength and 
speed, while at the same time the revolving turret is so combined 
with the body of the ship as to be readily turned and adjusted by 
a few men, and remains nearly level while the guns are being 
worked. The invention consists in the employment, in combina- 
tion with any kind of ship's hull or body of a floating turret, so 
arranged as to float in water or any other suitable fluid contained 
within the ship's hull (or in a compartment formed therein), and 
be readily rotated by machinery in the turret. The invention 
further consists in forming a communication between the inside of 
the ship and the inside of the turret by a suitable passage-way 
through hollow frames which sustain the central shaft and through 
the shaft. The invention further consists in a novel arrangement 
of the guns on curved railways. 

Fig. 1 isa side elevation ; Fig. 2 is a vertical longitudinal section ; 
Fig. 3 is a horizontal section at the line X,X, of Fig. 2; and Fig. 4 
is a plan view of the gun deck or floor of turret. A represents the 
hull or body of a ship with its different decks L, M, N, and con- 
structed in any desired model, about the centre of which is formed a 
reservoir or compartment C. This reservoir C is nearly filled with 
water, in which floats the “ turret” or gun-house D. This turret D 
should be made in the usual way, of plates of iron sufficiently strong to 
withstand shot, and somewhat dome-shaped (where it projects above 
the hull A), to reflect shot fired against it. Bis a hollowarch-like frame 
extending from the hull A over the turret D, and from which 
projects downwards the hollow shaft F, in the lower end of which 
is fitted, so as to slide freely up and down a stud or shaft a ; said 
shaft a is connected to the floor or deck S of the turret D by two 
cross pivots 1 and 2, forming a ‘universal joint.” Around the 
lower part of the shaft F, at the solid part J, is arranged and secured 
a frame 4, on which is hung a system of gearing for turning the 
spur gear c, which is keyed on the shaft a,and consequently turns 
the turret in the reservoir. In one half of the hollow frame B there is 
formed astaircase k, over which, from thesteps/, persons can pass from 
the interior of the hull A to the winding stairway n in the hollow 
shaft F, and thence down through the doorway q into the turret. 
Suitable traps or openings for communication between the different 
compartments or decks of the turret are provided, as seen at G, 
Fig. 3. On the upper deck R of the turret is constructed the rail- 
way for the guns K. The arrangement of the railway s and 
of the gun carriages will be best understood by reference to Fig. 4, 
which is a plan of deck R. The four guns K travel on four rail- 
ways s, each about in the shape of a quarter of a circle, the carriages 
being constructed with sector frames P, which are hung at one end 
on pivots V, around which the carriages travel. 

In Fig. 4 the carriages are shown in their normal position, 
and one is run out to its port ready for action (or firing). The 
ports ¢ are made in the usual manner, with closing iron doors. E 
are elevators or dumb waiters, through which ammunition is passed 
up from the lower decks of the turret to the gunners, as required. 
It will be seen that by turning the crank handles 0, 0, the gears h, h, 
will impart motion tothe gears J; /; on the shafts of gears /; f, are 
two bevel gears i, i, which mash into and drive the gear g, 9; 
on the shaft of which latter are two spur pivions d, d, which 
drive the large gear wheel c, secured to the central stud or shaft a 
(seo Fig. 2). It will be understood then that by turning the 
handles 0, o, the turret D is rotated, its shaft a turning in the socket 
formed in the lower end J of the hollow shaft F, and also sliding u 
and down in said socket, to suit the variable position of the turret 5 
in its reservoit. While the turret is free to rotate on the shaft a it 
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is also free to tip in any direction by virtue of the universal 
joint 7, formed by the pivots 1 and 2, by which the shaft ais coupled 
to the deck & (see Figs. 2 and 3). To admit of the tipping or 
carreening caused by the motions of the ship, and, at the same time, 
always have the top of the turret, through which the stationary 
shaft F passes, closed tight, a dish-shaped collar W is placed 
around the upper end of the shaft F, sufficiently large to always 
keep covered the opening made in the top of D, to admit sufficient 

lay of the turret. One half of the bollow frame B is divided off 
- a partition r, to form a smoke stack ; in the other portion used as 
the passage way, small holes m, m, may be made through the inner 
and outer sides for ventilation as well as for observation. 

It will be understood that by having the turret floating in a res- 
ervoir, as shown and described, all friction from the usual supporting 
mechanical devices is avoided, and the turret can be easily turned by 
hand power in lieu of steam power now used, with its necessary 
accompaniments of machinery. 

It will be understood that, by leaving the turret to float as de- 
scribed, the careening of the ship will not affect the turret so much, 
the tendency of the water in the reservoir being to maintain its 
level, whereby the turret D is caused to float in a level condition 
while the hull tips, whereby a greater degree of accuracy can be 
obtained in firing the guns than can be arrived at in the present 
mode of construction. 

When the turret is not in use for war purposes it may be used 
with great comfort as a cabin, being free from the unpleasant 
motion of the hull or ship. 

If it be found necessary in practice it is proposed to put steadying 
rollers or guides around the turret or reservoir near the top of the 
latter, to prevent the locking of the turret in the reservoir. 





Tue British Assocration.x—A mecting of the Newcastle local 
committee of tho british Association was held in the lecture room 
of the Literary and Philosophical Society, in that town, on Saturday 
afternoon. Mr. J. L. Bell, the mayor, presided. As already reported, 
the Newcastle meeting will commence on the 26th of August, and 
ample preparations have already been made to give the Associationa 
hearty welcome to the metropolis of the northern coal trade. The 
corporation of Newcastle, the managers of the Savings Bank, the 
River Tyne Commissioners, the committee of the Literary and 
Philosophical Society, and others, have put the buildings under 
their control at the service of the Association, free of cost. Sir 
William G. Armstrong will be the President, and various local 
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manufacturers will prepare papers descriptive of the coal, chemical, 
iron, locomotive, iron shipping, engine, peat, clay, glass, and other | 
leading tradesand manufactures in the district. Arrangementsare also 
making for excursions to the Cleveland iron district, the town of Mid- 
dlesboro’ making special provision to entertain the visitors to that 
comparatively new but extensive fieldofindustry ; to Shieldsand Sun- 
derland, where the visitors will be entertained by the mayors and 





corporations of those towns; to the Allenhead lead mines; to the 
Northumberland Lakes and Roman Wall; and to the principal | 
collieries, manufactories, and docks in the district. The funds are | 
coming in very well. Over £4,000 will be needed, and £3,000 has | 
been subscribed as a beginning. We have hinted that papers are | 
in preparation by local “ eminent hands ;” and among them may be | 
noticed essays on coal mining, coke, &c., by Mr. N. Wood, Mr. | 
J. W. Pease, and Mr. T. Taylor; on iron, and its manufacture, | 
as well as other branches of metallurgy, by Mr. J. L. Bell, Mr. 
1. Spencer, and Mr. T. Richardson; on iron sbipbuilding, by 
Mr. C. M. Palmer; on railways aud locomotives, by Mr. W. 
Hawthorn, Mr. J. F. Tone, and Mr. G. R. Stephenson; on 
chemical manufactures, by Mr. J. C. Stephenson, Mr. R. C. 
Clapham, and Dr. Richardson; on engines and hydraulics, by | 
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Currton Susrexston Bripce.—The works in connection with this 
undertaking are progressing satisfactorily, and are so far advanced 
that it is expected the two piers on the Somersetshire and Glouces- 
tershire sides of the Avon will be connected by wire ropes in about 
a fortnight. These ropes will form the temporary platform on 
which the men will work to erect the permanent structure. They 
have been manufactured by Messrs. Glass, Elliott, and Co., of 
Cardiff, and there are altogether nine of them, measuring 1,150ft. in 
length, and weighing two tons each. 

Tue Great Paciric Ramroav.—Notwithstanding the internal 
dissensions in our country during the past two years, it is gratifying 
to know that work upon the great Pacific Railroad has been carried 
on from both ends of the route. The road is divided into three 
portions, the eastern, central, and western, to be constructed by three 
different companies, The eastern portion, embracing the territory 
from the junction of the Missouri and Kansas rivers through Kansas 
to the 10Uth meridian of longitude west of Greenwich, a distance of 
of about 350 miles, is to be caustructed by the Leavenworth, 
Pawnee, and Western Railroad Company of Kansas. This portion, 
we learn, is nearly completed. The central division, through 
Nebraska, Utah, and Nevada to the eastern boundary of Cali- 
fornia, a distance of about 1,300 miles, by the Union Pacific 
Railroad Company, a corporation created by Act of Congress. 


.| The residents of Utah have signified their willingness to con- 


struct about 300 miles through their territory, in order to have 
the road diverted towards or by Salt Lake City. The western divi- 
sion, extending from the eastern boundary of California to the navi- 
gable waters of the Sacramento river, or to San Francisco, by the 
Central Pacific Railroad Company of California. This portion of 
the route crosses the Sierra Nevada Mountains, and is the most 
difficult portion of the whole line. ‘The objectionable features which 
render these mountains formidable for railroad operations are the 
great elevation to be overcome in crossing its summit, and the want 
of uniformity in its western slopes—and the impracticability of river 
crossings in the mountains. ‘he elevation necessary to be attained 
in crossing is 7,000ft. above Sacramento, which, by judicious selection 
of route, is reached by a maximum grade of 105ft. permile, or but 10ft. 
more than the grade of the Philadelphia route, and 11ft. less than 
the grade of the Baltimore and Ohio road, and 14ft. less than that 
of the Santiago Railroad. The Western slope ef the Sierras is in- 
tersected by some dozen rivers, running through gorges or canons, 
in many places from 1,000ft. to 2,000ft. in depth, with side slopes 
varying from perpendicular to an augle of 45 deg. The line of 
road must, of course, avoid these rivers, and as surveyed, follows 
an unbroken ridge from base to summit of the Sierra Nevada, 
crossing but one river, the Little Bear, at an elevation of 50ft, and 
a span of about the same number of feet. ‘The road crosses the 
Sierros in Summit Valley, at an elevation of 7,027ft. above fhe top 
of the levee at Sacramento. ‘I'he eastern descent is accomplished 
with less difficulty, and reaches the base of the mountains In 
114 miles. ‘The survey carries the road about 15 miles beyond the 
state line, making a distance of 155 miles in all, which distance, it 
is estimated, can be accomplished in 8} hours, or about 20 miles per 
hour. Rather than go roand the sharp points of ridges, those 
obstructions are to be overcome by tunnelling. There will thus be 
eighteen tunnels on this portion of the route, the shortest being 
300ft., and the longest 1,370ft. These tunnels can be worked from 
both ends, and do not require any shafting. ‘The estimated cost of 
these 155 miles is 13,270,000 dols., or 85,612 dols. 9vc. per mile. The 
total cost of the entire route from Council Bluffs to Sacramento 
city, a distance of 1,858 miles, is estizaated at 99,870,000 dols. Tho 
receipts of the western or California portion of the route are estimated 
at 4,654,240 dols.; the total expenses in round numbers at 1,000,000 
dols., leaving a net profit of 25 per cent. on an investment of 
15,000,000 dols. ‘he route lies through extensive forests of pitch 


Sir W. G. Armstaong, Mr. J. F. Spencer, and Mr. P. Westma- | and sugar pine, fir, cedar, and tamarack, the latter in Jarge quantities 


cott; on fire-clay wares, by 
Mr. 'C. . Maling; and on glass, by Mr. 


These are all the papers at present locally announced, but othersare | low class of silver ore now 
expected to be prepared by gentlemen connected with the marvel- | expense of transportation. 


Mr. J. Cowen; on earthenware, by | and serviceable as railway ties. In addition, this road opens up an 
R. W. Swinburne. | extensive mining region, and affords a maket for the shipmentof a 


thrown away, in consequence of the 
About sixty miles have been completed 


lous industries of the district; while there will, of course, be the of the Sacramento end of the route, and the work is now delayed 
usual crop of contributions from among the members of the Associa- temporarily, awaiting the receipt of railroad iron from Europe.— 
tion generally. 


New York Tribune. 
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TO CORRESPONDENTS. 
NoTice.—A SprciAL EDITION of THE ENGINEER is 
published for FoREIGN CrRcULATION. This edition, 
inted u, per manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 


*." Covers for binding the volume can be had from the publisher 
ice 2s. 6d. each. 
. AND J. G.—For cylinders and rollers use two thirds No. 8 iron, and one- 
third No. 1. 
E. F. J.—Apply to Mr. Bessemer at once, either at Sh«field, or at No. 4, 
Queen-street-place, Cannon-street, London, 
A SUBSCRIBER.—Bourne is the book you require on the steam engine, price 
about two guineas. Messrs. Longm cna, of Ludgate-hill, are the publishers. 
A. M. (Salisbury-street).— The publication of your lengthy letter would not, 
unhappily, restore the money of which your Sriend was plundered by un- 
scrupulous patent agents. It is the old story. 
EF. Y. H.—We are not aware that Mr. Salt has patented his steam carriage. 
It was constructed for him by Messrs Carrett, Marshall, and Co.. of Leeds. 
You are not, possibly, aware that the carriage is not a commercial specula- 





tion. 

R A. P. (St. Helier).— We aresurprised at the tone of your letter. We have no 
question to discuss with you, and cannot open our columns for the contro- 
versy you p . If we have anything to regret, it is the admission of 
your sirat letter into our pages. 

A. M.—Two rudders, working parallel with each other, and sufficiently far 
apart to prevent any side pressure of water caused by one from being ex- 
pended on the other, will, of course, have much greater control over a ship 
than @ single rudder of the same size. 

A Novice.—You could puddle iron successfully, no matter how small the 
Surnace. But you would require enough draught to kecp up your heat, and 
«@ stack Ut. high would not answer at all. We do not think red short and 
cold short irons can be very accurately vistinguvished by the colour of the 
Sracture, at least in the pig. Although the sulphur in red short iron might 
yive it a dark | ok, 80 would the carbon, Arsenic and phosphorus, which 
are believed to cause cold shortness, are often present in sufficient quantity to 
gwe a garlicky smell to theiron while in fusion. The Tow Law iron, from 
the Weardale, would turn out best for puddling into steel without the use of 

Jluxes. The best cold blast Welsh trons have a very high tensile strength, 
and all No. 3 irons have a crystalline fracture. 


BULMER AND SHARP’S PATENT. 
(To the Editor of The Engineer.) 

Sir,—In a notice to one of your correspondents last week, you stated 
that Bulmer and Sharp’s patent had lapsed from the non-payment of the 
extension fees. As this statement iscontrary to the fact, and, if uncontradicted 
likely to cause my clients serious injury, I shall be obliged by your giving 
insertion to this note and by your adding editorially that you have personally 
verified the due prolongation ef the patent for the next seven years ; and 
to enable you to do so I forward the patent itself for your examination. 

A. Brooman. 

Patent Office, 166, Fleet-street, London, E.C., 11th May, 1863. 

(We had inadvertently supposed that last Tuesday week's Gazette would be 
the latest in which the payment in question would appear. The £100 stamp 
was, however, paid on that day, and was duly published in list Fridays 
Gazette, see Patent Journal in another column. We may add that we cannot 
understand how, so long as the stamp has been paid, our inadvertent state 
ment to the contrary can * seriously injure” the patentee, Jt may injure 
others but not them certainly.—Ed.B } 





ALLEYNE AND ROBERTS’ ROLLED BEAMS. 
. (To the Editor of The Bagineer.) 

Srn,—We are instructed by Messra Alleyne and Reberts te to the 
letter of Mr. R. Roberts, which appeared in Tut ENGiNESK of the Ist inst., 
in which that gentleman states that the method of manufacturing flanged 
plates, sc., as described in the specification to Messrs. Alleyne and Koberts" 
patent, No. 2,412, of 1862, is identica] with that described in his patent of 
the 22nd May, 1852, No. 14,130. 

In the specitication to the patent of Messrs. Alleyne and Roberts it is set 
forth that their invention consists in the bination of two p » 
namely, bringing the metal of which the flanged plate is to be formed into 
such a shape that ‘‘ the central portion is curved as shown, whilst the two 
side portions whichare subsequently to form the flanges of the plate on the 
sides of the trough are bent sharply up, being made to form such an angle 
with the cxtremities of the curved central portion as the flan shall be 
required to assume when the process shall have been completed” (page 6, 
lines 30-34), and bringing the metal from the form just described into the 
ultimate form required by “simply flatteuing down the curved portion of the 
plate without at all pressing upon the flanges,” such flattening being either 

by means of rolis or by a blow from a hammer, as shown in the 
drawings attached te the specificati 

Messrs. Alleyne and Koberts were well aware that certain sections of iron 
had for a long time since been first rolled ! aftattencd or opened out form, 
and then brought into the required shape by briuging up the sides, and 
we think itis tolerably clear that they do not in any way claim thisia their 
specification; the aim and object of their invention is evidently to dispense 
with the complication of machinery attendant upon the old process of 
straightening and bringing up the side flanges and to effect all that is 
required by simply flattening down the central portion or face of the plate. 

We have ined the specification to Mr. RK. Roberts’ patent, and have 
failed to discover in the same any description of the above-mentioned 
combinatien of processes, or indeed of either of them separately, and can 
therefore not hold with him that the invention of Messrs. Alleyne and 
Roberts is in any way included iu his patent, No. 14,130 of 1852. 

20, Southampton Buildings, COWPER AND ABEL. 

12th May, 1863. 














MEETINGS NEXT WEEK. 

InstiTUTION OF CiviL ENGINEERS.—'Tuesday, May 19th, at § p.m., dis- 
cussion upon Mr. Watson’s Paper ‘* On the Communication between London 
and Dublin ;”’ and *“* On the Manufact of Duplicate Machines and 
Engines,” by Mr, J. Fernie, Assoc. Inst, C.E. 

Socigty oF ARTs.—Wednesday, 8 p.m., ** On Destructive Distillation, con- 
sidered in reference to Modern industrial Arts,” by B. H. Paul, Ph.D. 





Tue Enotes can be had, by order, from any newsugent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Half yearly (including double number), 15s. 9d, 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and suxpence per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot Le guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixrpence. The line averages 
eight words ; blocks are churged the same rate for the space theyyill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the adverti tsand p g department of this paper 
are to be addressed to the publisher, Mn. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUE ENGINEER, 168, 
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THE PUDDLING OF IRON BY MACHINERY. 

THE present attitude of the South Staffordshire puddlers, 
who threaten a stoppage, temporary at least, of the iron 
trade of their district, renders it more desirable than ever 
that puddling machinery be perfected and generally 
adopted. 

What is puddling? It appcars to consist in stirring a 
quantity of melted iron, and in bringing each portion of 
the whole mass successively up to the surface. What is 
the object of puddling? “ Simply, by bringing each 
particle of the melted iron to the air, to allow the oxygen 
of the air to seize upon and combine with the carbon and 
silicon associated with the iron. Practicall , it is only the 
Presence of carbon and silicon which render iron fusible 
in the cupola, making it, as we say, “ cast iron.” When 
desilicatised and decarbonised (for the silica is always 
carried off first in puddling), the particles of the iron 
cohere so much more strongly than before that a much 
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higher degree of heat is required to separate them— 


h a heat, indeed, that the iron will burn before 
1 melt. Iron thus cleansed, we need hard] 
say, is “wrought iron.” The primary object of meee 
dling is accomplished by any means which will bring 
the particles of the melted iron successively up to the air, 
or, on the other hand, carry the air through the iron. 
Although not technically a process of —— the Bes- 
semer treatment of iron gives much the same, if not the 
same, results. The difference, so far as there is any, in this 
respect, would appear to be that the Bessemer process can- 
not be interrupted, with a certainty of success, until the 
iron is thoroughly decarbonised or nearly so, whereas pud- 
dling is never carried quite to thisextent. At the very 
high temperature at which the iron is kept in fusion towards 
the end of the conversion by the Bessemer process, there is 
more or less burning, and the subsequent addition of 
“ spiegel-eisen " produces distinctive, although gencrally 
excellent results upon the product. Still there is a differ- 
ence between Bessemer metal and puddled iron, and of 
such a kind that, thus far, the former is inapplicable to 
many of the purposes of the latter. Whatever may yet be 
accomplished in the mode of converting iron, we must re- 
tain the puddling process for a time longer. Butit cannot 
be impossible, we should suppose, to contrive a machine 
capable of performing what the puddler now does 
laboriously by hand. It is true that his work is not 
altogether mechanical. He certainly has to use his eyes 
and to act with considerable judgment. But there are 
thousands of men who might readily be trained to the 
necessary degree of observation and judgment, although 
unfitted for the perspiring task of raking and balling. 
What is wanted is a puddling machine capable of doing 
the work, while the attendant, with a fair aptitude and 
some preparation for the business, supplies the observation 
and directing skill. Captain Warren, Mr. ‘Tooth, and 
others, have invented puddling machines, but they donot 
appear to have answered. Captain Warren proposed a 
revolving cylinder, lined with fire-bricks, and turning upon 
a horizontal axis oblique to its own. Melted iron, placed 
within this apparatus, would thus be churned from one end 
to the other with an energy corresponding to the speed of 
revolution and the obliquity of the axis of the cylinder. Mr. 
Tooth employed a cylinder so lined with fire-brick as to 

resent alternate ridges and depressions along its internal 

This cylinder was put im revolution upon its own 

axis, which was horizontal, and the iron was thus succes- 
sively carried up on one side and allowed to fall again. 
Fair results were claimed for this contrivance, two years 
ago, and it waseapecially urged that, instead of the usual 
a geo of 25 ewt. er more of coal per ton of pigs 
puddled, a very much less. os was found to suffice. On 
the other hand it was rep that many of the blooms 
puddled by this process were but little better thaneastiron, 
and whether this be true, or whether from questions as to 
the validity of the patent, it was not thought expedient to 
push the matter further, the fact remains that little or 
nothing has been heard of the “ mechanical puddler” for 
the past two years. Its. action certainly did not 
resemble that of the puddler’s hook, and this, we think, 
must be the starting point in designing any machine for the 
purpose. By the correspondence of the Mining Journal, 
it appears that Messrs. Dumény and Lémut, iron- 
masters at Clos Mortier, near St. Dizier, have invented 
and set to work a puddling apparatus, which consists of an 
adaptation of mechanism toa series of ordinary puddling 
hoaks. ‘The description given is in very general terms, 
and leaves.us unable to form anything like a judgment as 
to its real success. ‘There must be many ways, one would 
think, of imitating mechanically the action of the puddling 
hook. Something like Schreder’s evaporating pans, as 
employed on sugar plantations, would, if the discs were 
wrinkled or provided with projections of some kind, at 
least bring the iron well up to the air. Whether any 
material of sufficient strength could be found to stand the 
heat would require to be settled by experiment. The central 
shaft would require to be coated with fire-clay, ganister, 
or calcined silicate of magnesia, and might even require to 
be made hollow with a circulation of water through it. 
There is also a contrivance employed for whipping 
eggs and creams, in which apparatus a pair of radial 
arms revolving horizontally in opposite directions are 
provided with stirring pins, set much like the teeth of a 
rake. It would be interesting to know how far an ap- 
paratus of this sort, with its axis of revolution inclined in 
u greater or less degree from the surface of the melted 
metal, might be made to produce the effect of puddling. 

Not only are the ironmasters now at the mercy, so to 
speak, of the puddlers, but at the best the work of puddling 
is of a kind at which no human being ought ever to be em- 
ployed. Besides its laborious nature, too, it is most un- 
satisfactory to be compelled to work upon such small 
masses of metal as are dealt with in the puddling furnace. 
Puddling furnaces cannot now be made larger than the 
size permitted by the range of the puddiler’s hook, and this 
must be light, and therefore short, in order that even a 
strong man may work it for half an hour or so in the high 
heat, to which the puddler is always exposed. As it is, a 
3 ewt. charge is about as much as he can manage at a time. 
The time will come, will it not, when the least charge will 
be as many tons? 
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IRON BRIDGES. 

OnE would suppose that, in designing a bridge, an engi- 
neer would make all parts in compression as short as 
possible. ‘To support a given weight an inclined strut 
must necessarily suffer more strain than if it were 
vertical. And while the strain upon an inclined strut is 
thus greater, its greater length, as compared with a vertical 
strut between the top and bottom flanges of a truss of given 
depth, renders it also very much more liable to buckling. 
In the trussing of a lattice girder bridge it is obviously 
better, therefore, to adopt the vertical position for the-struts 
and an inclined position for the tension bars. It can easil 
be shown that, in this arrangement, less metal is requi 
and that the load upon each point in the length of the 
bridge is: equally well supported. Without referring to 
earlier instances, Messrs. Rendel have adopted vertical 








struts and diagonal tension bars for the Jumna Bridge of 
the East Indian Railway, a structure having fifteen spams 
of 205ft. each. A remarkable peculiarity of this bridge is 
that, in each half-span, all the tension bars are inclined in 
the same direction, no two bars crossing each other except 
in the middle panel. Each tension bar, we may add, 
crosses two panels, excepting those only in the end panels. 
Full drawings of this great structure are given in Mr, 
Humber’s new work on tehion, and Mr. Latham, by whom 
all the calculations for the Jumna Bridge were made, gives 
a diagram and analysis of it in his book, Wrought Iron 
Bridges. Witha uniformly distributed load the strats and 
tension bars would act assuch, but witha sufficient load placed 
at the feet of the struts of one half-span only, some of the 
struts would be thrown into tension and some of the tension 
bars into compression. 1f, however, the struts had been made 
of cast instead of wrought iron, and so fitted that they 
could not be subjected to tension, then the effect, or at least 
the tendency of a load at the foot of any strut, in one half- 
span, would be to pull into a straight line a portion of the 
bottom chord or flange and the first diagonal met with in 
going to the other half-span ; and thus would throw a trans- 
verse strain upon the top flange, and cause the destruction 
of the bridge. In thus considering the effect of an un- 
equally distributed load we must not, however, lose sight of 
the weight of the bridge itself. Its own weight, where not 
excessive, always assists in keeping it in shape, whatever 
may be the distribution of the live load. In the case just 
supposed, a great part of the bridge must be lifted, bodily, 
before any part of the bottom flange could be pulled into a 
straight line with any diagonal. 

Mr. Colburn’s paper on American iron bridges, discussed 
the other evening at the Institution of Civil Engineers, 
described a truss 125ft. long, 23ft. deep, with twelve panels, 
each 10ft. 5in. wide. ‘The ends of the truss were formed 
of columns leaning towards the middle, so that there were 
but ten rectangular panels, There were nine cast iron 
vertical struts, so fitted that they could not be subjected to 
tension. With the exception of one pair of vertical tension 
bars depending from the top of each leaning end column, 
and with the exception also of a pair of diagonal tension 
bars crossing the first rectangular panel at each end, each 
of the tension bars crossed two panels. ‘These diagonal 
tension bars did not, however, cross each other, except in 
four panels, viz., two on each side of the centre of the truss, 
Thus in each half-spun, at points respectively 20ft. 10in, 
and 31ft. 3in, distant from the end of the truss, the load at 
the feet of the corresponding vertical struts would be car- 
ried, in one direction, either 10ft. Sin. or 20ft. 10in. along 
the bottom flange before it would meet with a diagonal ten- 
sion bar. In the opposite direction it would of course be 
taken directly upon diagonal tension bars. A gentleman, 
well known for his acquirenients in the science of bridging, 
contended that the truss thus described exhibited an ignor- 
ance of the tirst principles of bridge construction. From the 
want of additional tension bars, he believed, a dangerous 
transverse strain would be thrown upon the upper tlange. 
The objection is one in which many engineers would be dis- 
posed to agree, but it applies with full effeet only upon the 
supposition that the truss has no weight of itself. In this 
case the truss, with its share of the permanent way, 
weighed more than 30 tons, or, say, 5 cwt. per lineal 
foot. ‘laking a live load of 1 ton per foot of line, 
or 4 ton per foot of the truss, the weight correspond- 
ing to each strut would be 5-2 tons. Of this weight, 
at the feet of cach of the two struts in each half- 
span where one tension bar would appear to be wanting, 
only 1°3 ton and ‘87 ton, respectively, would be carried 
aloug the bottom flange. ‘The effect of this total of 2°17 
tons, in pulling the bottom flange and a diagonal into a 
straight line, would be opposed by the weight of nearly, 
or quite, 30ft. in length of the truss, or, say, 7} tons, ‘This 
weight would require to be lifted at leust 2ft. for every 
1ft. through which the load of 2°17 tons, and about 20ft. in 
length of truss, would fall in producing the action we have 
deseribed. And until this weight was thus lifted, which 
would, of course, be an impossibility, no transverse strain 
would be thrown upon the top flange. ‘The gentleman who 
made the objection could not, we have reason to suppose, 
have enjoyed the acquaintance of Messrs, Whipple and 
Murphy, the authors of the American design described, 
but knowing them, as we do, we may say that they are 
very far from being “ignorant of the first principles of 
bridge construction.” Although almost, if not quite un- 
known in this country, they have done much to raise the 
standard of bridge construction in America, and the design 
of bridges even tor our own lines might be entrusted to tar 
less capable men. 

In bridges with vertical struts and diagonal tension bars 
the weight of the structure itself is generally so much 
beyond what is required to counteract the effects of unequal 
loading that the diagonal bars seldom require to cross each 
other at all. Where they do so they add some stiffness 
but seldom much strength to the truss. In America all 
diagonal tension bars crossing those required for equal 
loading are called “counter-rods,” and are fitted either 
with screwed ends and nuts, or slotted ends and 
keys, and these rods are put into a state of initial 
tension, often enougn to give the truss considerable camber, 
and in timber bmdges generally enough to give much 
stiffness ; for so much of the “ stretch” of the counter-rods 
being taken out of them in screwing up, they exert a 
powerful force, from the first application of an unequal 
load, Iniron bridges, however, the advantage of counter- 
rods in causing stiffness is less, and upon this very point 
Mr. Whipple, the American engineer, contributed a mathe- 
matical demonstration of the action of “ counter-rods” to 
Appleton's Mechanics’ Magazine, published in New York 
in 1851. A moderate consideration of the subject is indeed 
sufficient to show that a needless number of diagonal tension 
bars are employed in some of our trussed girders, especially 
where the weight per unit of length is considerable. 


HYDRAULIC FORGING PRESSES. 
THE effect of the blow of a hammer or of a pile-driving 
engine may be readily compared with pressure exerted 
gradually. If a hammer weighing 1 ton fall 5ft., and 
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produce an indentation of lin. in a bar of iron, then will 
the bar have received the same effect as if it had sustained 
a dead pressure of 60 tons acting through lin. For 1 
ton x 60in. = 60 tons x lin, The weight given out 
by a moving body in coming to rest must always be equal 
to that contained in the body at the instant when retarda- 
tion commenced ; and if the body fall upon another, the 
distance passed through from the moment when the body 
began to be retarded to that when it was brought to rest 
must also be allowed for. Since the steam hammer was 
brought out in its present form, first by MM. Schneider 
and Bourdon, of Creusot, and afterwards by Mr. Nasmyth 
in England, the requirements of heavier and heavier 
forgings have rendered it necessary to increase the weight 
of steam hammers to a corresponding extent. Since, still 
more recently, Krupp and others have begun to forge steel 
in large masses, it lias been found that even the heaviest 
hammers employed for iron were altogether unfiited to 
cope with stecl, and Krupp has already made and sct to 
work a hammer with a head weighing 40 tons and falling 
10ft., the whole mass of iron in the framing and bed-plate 
weighing many hundred tons. Suppese such a hammer 
to fall upon a bar of stecl, and—if that were possible—to 
produce no impression, the blow would be infinite, and in 
no way comparable to pressure. But if an indentation of 
lin. was produced, the effect would be equal to that of a 
1 poser of 4,800 tons acting through that distance. Such 
lows may be repeated, probably twenty times or more pcr 
‘minute, and the metal may be turned to receive each blow 
in a fresh spot. It would be an advantage if sufficient 
force could be applied, without injury to the metal, to bring 
it at once into the required form. In the case of one of 
Krupp’s great steel ingots this would, however, require a 
hammer of a weight far beyond anything yet proposed, and 
it is not clear how far the grain of the metal might be 
broken down and injured under the terrific impact. It is, 
however, now becoming common to “stamp out” forgings 
of considerable weight under the steam hammer. ‘The 
railway wheels, both for locomotive driving wheels and 
lor carriages, now stamped out whole by M. Arbel’s patent, 
are thus made; and the continental engineers have become 
very apt in stamping out axle-boxes, pistons, and shapes of 
even greater complexity. At a proper and uniform heat 
iron or steel is perfectly plastic, and it has been found that 
either of these metals may be gradually pressed out into 
shapes of any size. In September, 1853, Mr. Henry Dubs, 
then of Warrington, and now of Messrs. Neilson’s, Glasgow, 
patented a hydraulic forging press for this purpose. ‘The 
details appear to have been carefully worked out, but we 
are unable to say whether a press has been constructed and 
worked upon Mr. Dubs’ plans. His patent, we believe, 
has lapsed, and Mr. Haswell, of Vienna, not long since took 
out a patent fora forging press with some improvements 
upon Mr. Dubs’ plans, and he has made and successfully 
worked such a press at the Austrian States’ Railway work- 
shops, of which he is manager, at Vienna. We believe 
this press, illustrated in ‘ue ENGINEER of August 
16th, 1861 (vol. xii., p. 94), weighs between 50 and 
40 tons and exerts a pressure of 600 tons. The 
drawings attached to the patent specification showed it to 
occupy a space of nearly 40ft. by 25ft., and we believe the 
first tender for its construction in this country was nearly 
£4,000, Lven although this sum was evidently an exces- 
sive estimate, Mr. Haswell’s press is clearly capable of 
much simplification. ‘There is a very large horizontal 
steam cylinder, the piston within which, by means of a rod 
or ram projecting through cach cover, works two very large 
foree pumps for getting up the pressure in the press, this 
has a large ram upon which the water is forced to bring it 
down and a smailer ram above, connected by a crosshead 
and side rods to the larger ram, to bring the latter up again 
after each blow. ‘The various valves are worked by means of 
small steam pistons in supplementary cylinders. Mr, Has- 
well states that this press will deliver its blows wiih 
nearly the rapidity of a steam hammer, and we under- 
stand that he has brought a 1lin. square ingot of Bessemer 
steel down to din, at a single pressure: the largest steam 
hammers employed in Shettield having nothing like this 
amount of power. Mr, Haswell, too, has pressed out a 
locomotive piston and rod, atone stroke, from a single bloom. 
Mr. Shanks has made some improvements upon the 
presses patented by Mr. Dubs and Mr. Haswell, and which 
appear to us likely to lead to their extensive adoption. 
His design is for a press intended to exert a pressure of 
3,000 tons, through a distance or stroke of din. He has a 
vertical steam cylinder, d{t. indiameter, and having an Sin. 
piston-rod or ram working with the full stroke of the 
piston, or dft., through its upper side. With steam of 
200 1b, pressure per square inch upon the underside of the 
iston, this ram will rise with a force of about 250 tons. 
Vater will be pressed over at this pressure, equal to up- 
wards of 41 tons per square inch, upon a 380i), piston 
formed upon the head ot the ram of the forgivg press, 
this ram descending din. for the dft. rise of the pump 
ram on the upper side of the steam piston. ‘The ram of 
the press has an annular area upon its under side, and upon 





this a constant pressure of very high steam is maintained | 


to bring up the ram after each stroke. The watcr em- 
ployed in forcing down the ram returns then into the 
chamber of the Siin, pump ram, circulating to-and-fro at 
each stroke without loss. ‘There is no doubt thet, upen 
this arrangement, any required number of strokes of the 
press ram could be made pcr minute, and the pressure, 
moreover, could always be nicely graduated according to 
the requirements of the work. A motion of din., with 
an adjustable anvil, is considered quite sufiicient for all 
work. 


Mr. Bessemer, we believe, is also bringing out 2 hydraulic | 


forging press for his great works about to be erected near 
London. We apprehend that higher heats must be neces- 
sary in pressing than in forging. 

The large hydraulic cylinders required for such presses 
and such pressures will require nearly as much care in 
their construction as the heaviest ordnance. The largest 


press of which we have heard is that of Messrs. Weems, 
of Glasgow, the ram being 3lin, in diameter, and the pres- 
sure, as we have been informed, 5 tons per square inch. 


We believe this press has a cast iron cylinder, with 4in. 
square wrought iron rings shrunk tightly around it. Mr. 
Keid, the* telegraph engineer, of Wharf-road, City-read, 
has a “tank” for testing telegraph cables, and which is 24in. 
in internal diameter, and worked to 10,000 lb. per square 
inch. ‘The cylinder is Sft. or 9{t. high, and is of cast iron 
internally, 24in. in thickness, with concentric wrought 
iron rings shrunk successively over it to a total thickness 
of 10in. all round. The covers are 17in. thick, and are 
held on by sixtcen bolts, cach 44in. in diameter, and ex- 
tending the whole length of the cylinder. 
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Grants of Provisional Protection for Six Months. 

116. WittiamM Pippine, Cole-strect, Southwark, Surrey, “ Improvements 
in the soles and Lecls of boots and shoes, and in stud nails, tips, and toe 
or other prates used therewith, and in placiug and securing them.”— 
Petition vecovrdel Wath January, 1263. 

875. CHARLES Pi Mit. Ton Cantshk, Kennington Hall, Kent, Improvements 
in pavements tor roads, sircets, or ways.”—Petition recorded 1ith Fibruary, 
18us. ; 

510, Agar Careiio, Rue du Repentir, Marseilles, France, ‘* An improved 
method of, aud apparatus for, glazing Morocco jeather.”—Fetitwn recorded 
26th Febrevary, W863. 












€55, WitttamM JOUN CLAPP, Nantyglo Ironworks, and NaTHanret Coats, 
serho ironworks, Mo.mouta, “ Improved armour plates for vessels, 
turrets, ts, forts, und other structures in which aruour plates are or 





muy be used.”"—J'ctition recorded Oth Ma:ch, 1863, 

768. sLeNKY COOK, Sunderiand-tcrrace, Westbourne Park, London, “ Im- 
provements in the arrangement and coustruction of apparatus for trans- 
mittins electric currents and signals for telegraphic purposes.”"—Paruly a 
communication from Gaetano Bonelii, Miian.—Petition recorded 24th 
Murch, 1803. 

805. Witniam CLARK, Chancery-lane, London, “ Improvements in wind- 
ing ov coppiseg Irawes.”—A communication from Jean Jacques Bourcart, 
Boulevart St. Martin, Paris.— Petition »ecorded 27th March, 13u3. 

817. Tuomas Bannes, Earl of Dundonald, Queen's Gate, Hyde Park, Lon- 
don, “ Improvements in treating fats and fatty oils and volatile oils or 
essential vils.”"—W'etition recurved vith March, 1863. 

8:0. WILLIAM CLAkK, Caancery-lane, Loudon, ** Improvements in prevcnt- 
ing fermentation in al.ohoite and other liquids while drawing them from 
their containmg vessels, and in apparatus for the same.”"—A communica- 
tion from Charlies Pierre Laurens, Adolphe Pcret and Franguis de Trégo- 
main, Boulevait St. Martin, Paris.—Vetition recoded 1st April, 1863. 

875. JaMES MACINTYRE, Bursle:n, Staffordshire, “ Improvements in the 
manufacture of knobs and other articles in china and earthenware.”—Peti- 
tion recorded Tth April, 1863. 

89>. Francis JOskru Risse, Carlisle, Cumberland, ‘ An improved haft or 
handle for holding tools or instruments of various sizes.” 

901. Ge Rag Frxnanp, Wooley Bridge, Derbyshire, ** Certain improv: ments 
in ap» .catus for sapplying oil or other liquids lubricant to frictional sur- 
faces,”— Petitions recorded 9th April, 1863. 

930. Ronert Newton, Leeds, Yorkshire, “ Improvements in machinery for 
separating and straightening the fibres of siik waste und other fibrous 
substances.”—Petition recorded 13th April, 1863. 

945. Tomas Gray, Lower Mitcham, Surrey, “ Improvements in prepar- 
ing «nd bleaching flax, hemp, and other vegetable fibres,{by which a 
brilliant lustre is imparted to those substances, amd the fibres are sepa- 
rater. Petition recorded 15th Avril, 1563 

984. Exenezer WILLIAM Hvetgs, Great George-street, Westminster, “ Im- 
provements in turntables, turubridges aud slips."—J’'elitions recorded 20th 
April, 1863. 

986. Hixry Karten, Barr’s ill-terrace, Coventry, Warwickshire, * An 
improved procss of obtaining priuting surfaces."—Petision recorded 21st 
April, 1863. 

1006. GILL Bripors Barver, Park-street Boilerworks, Red Bank, Manches- 
ter, ‘Improvements in steam boilers and apparatus connected there- 
with.” —Petiti.n recorded 22nd April, 1863. 

1014, Joun CaVANAH, Parron-street, l’addington, Liverpool, ‘‘ An improve- 
ment in cricket bats.” 

1018. Joun Suxrrvaxp, Canterbury, Kent, “Improvements in steam 
engines.” 

1022. Joun Cornes, Roden Villa, and Joun Coorz Davis, Cranbrook Park, 
Ilford, Essex, ** Improvements in lawn mowing, rolling, and collecting 
machines.” 

1024, James THomrson, Bilston, Staffordshire, “Improvements in ma- 
chinery for punching metals,” 

1026, JAMES Links und JAMEs Newman, Birmingham, *‘ Improvements in 
the manufacture of buttons.” —etitions reco ded 24th Aprul, 1863. 

1028. CHARLES VooLey, Manchester, ‘improvements in ce:tain parts of 
machinery for preparing and spinning cotton and other fibious sub- 
stances.” 

1020. SAMUEL Harrison, Great Sutton-strect, London, “ A new and im- 
proved mode of manufacturing type for letter-press printing.” 

10452. Tuomas ALDRIDGE WESTON and CHARLES VIVIAN, Birmingham, “ Im- 
provements in pulleys, capstans, and other machines for raising we ghts 
and transmitting motive power,” 

1036. ALCiDE Pomnnige, Paris, and CoarLes Cuarrat, Fils, Paris, ** Improve- 
ments in the manufacture of blue and violet colouring matters suitable 
for dyeing and printing.” 

1038, CuakLes Bryer, Gorton Foundry, Manchester, ‘‘ Improvements in 
safety valves.” — A communication from Johann Andieas Schubert, 
Polytechnic School, Dresden. 

1042. WitittiaM Epvwakp Newton, Chancery-lane, London, ‘ Improve- 
ments in threshing machines, part of which improvements are also ap- 
plicable for hulling, decorticating, cleaning and polishing grains and seeds.” 
—A communication from Arsitide Barbier and Nicolas kKdouard Daubrée, 
Clermont, France.—Petitions recorded 25:h April, 1863. 

1048. JEAN Joskrn Ropert, Rue du ‘lempie, Paris, ** suprovements in the 
luanuiacture of spoons and forks,” 

1050, MAURICE VALKENUUYZEN, Paris, ** A new castor for furniture.” 

1052. JULIUS JEFFKEYS, Upper Norwood, Surrey, * Liuprovements in con- 
structing surface condeners, and apparatus for heating and cvoling 
fuids.” 

1054, RicuaRD ARCHIBALD BroomaN, Fleet-street, London, ‘* Improvements 
In twisting and doubsing silk, and iu frames cinployed thereiu.”—A com- 

munication from Auguste Tastevin, of Lyons, France. 

1océ, Wintiam Hupson and Cuxtstornkn Catiow, Burniey, Lancashire, 

* Improvements in looms for weaving.” 

1058. Hesxny Beane, Newton Abbot, bevonshire, “ Improvements in ma- 
chines for thrashing out corn from its straw, part of which is applicable 
for combing the straw.”— Petitions recorded 27th April, 1863, 

loco, JouN Makuis avd WiLLiIAM Manris, Great Griusby, Lincolushire, 
“An improved machine for breaking loaf sugar.” 

10 8, Gronek SaMURL MAcbOyALD, Meaid’s sirect, Soho, London, “ Im- 
piovements in card cases.” 

lo7e. Rictakd Burrexwourn, Failsworth, Lancashire, Certain improve- 
ments in carding engines to be employed for carding cotten and other 
librous substances.” 

1072. Gkoxak EpmMoyxp Donistiorre, Leeds, Yorkshire, “ [Improvements in 
apparatus used When getting coal and other minerals.” 

174. SAMURL STePukas MAwLine, Stanley Park, Gloucester, “ Improved 
machinery for sgouring, Wasiing, and civansiug woolien clovis and other 
fabrics.”—Petiiions recorded 23th April, 1803, 

1078. WituiaM Epwarp Grpek. Wetington-street, Strand, London, ** An 
improved system of permanent advertisement.” — A communication 
from Basile Victor Larsonneau, Faubourg, St. Martin, Pans. 

1080. Wittiam Roporr, Shawfiew-street, Kin,’s-road, Chelsea, Middlesex, 
* [mprovemenis in anchors.” 

108%, Groxnas Horcrort, Manchester, ** Im; rovements in the construction 










































of py round ters. 

1036. Micuart Hesry, Fieet-street, London, “ Improvements in appara- 
tus tor manufacturing beton and artificial stone, pugging cay, and other 
sunilar purposes, and in the production of ariiheial sione, and artistic, 
crnamental, and decorative articles, works, and surfaces."—A communi- 
cation from Frangois Coignet, Bouevart St. Marcin, Paris.— Pelitious ve- 
corded 2th Apr, 1863 

1088. ALFKAD Hexry REMOND, Moorgate-strect, London, *‘ An improved 
process for retat 4 the aroma of cotfee and cocoa.” 

1l0Y2. CHARLES Pataick STEWAKT, Atlas Works, Ma 
Kensvaw, Duke-strect, Westminster, ** 
chiners, and apparatus for obtaluing Compre-sed air, 

the power thereof in propelling railway anu other carriag 

1094. Sean Henry Jounson, Lincolu’s-inn-tields, London, ** Improvements 
in rotary engines."—A communication from Wilhelm Heinrich Christian 
Voss, Ber.in, Prussia,—Petitions recorded Wih Apr, 1863. 
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Invention Protested for Six Months by the Deposit of a Com- 

plete Specification. 

1076. Ertis RowLanp, Manchester, **Certain improvements in apparatus 
for weighing solid bodies and for measuring fluids, parts of which im- 
provements are also applicable to the opening and closing of dampers.”— 
Deposited_and recorded 29th April, 1863, 











Patents on which the Stamp Duty of £50 has been Paid. 
1128, James DaLzi£t DouGaL, Glasgow, Lanarkshire, N.B.—Dated 7th May, 


Is0v0. 
= Groxce Pxice, Wolverhampton, Staffordshire.—Dated 11th May, 
8u0. 

1182. FpwarD Lox, Todmorden, Yorkshire.—Dated 14th May, 1860, 

1170. Josrru Owes, >hetlield, Yorkshire, and Gyores Veitcu, Birmingham, 
—Dated llth May, 1860. 

1223. SamueL HoLpswoxtu, Joun Henderson, WittiAM HENDERSON, and 
Tuomas BaGity, Durham,— Dated 17th May, 1860. 


Patents on which the Stamp Duty of £100 has been Paid. 

1057. WituiAM BuLMer and Isaac Suarp, Middlesboro’, Yorkshire.—Dated 
5th May, 1556. 

1088. ALFRED VixcENT Newton, Chancery-lane, London.—A communica- 
tion. —Dated Sth May, 1826. 

1102. Richard ARCHIBALD BrooMan, Fleet-strect, London.—A communica 
tion. — Dated 9th May, 1856. 

1113. BartTHuotomMew Bentowski, Bow-strect, Covent-garden, Loncon.— 
Dated 10th May, 1856. 





Notices te Proceed. 

3474. Freperick Bonarantz ANDERSON, Birmingham, ‘Improvements in 
watches znd other time-keepers.”— Petition recorded 30th December, 1862. 
3489. Francis Loxut, Mecklin, Belgiuin, “* luprovements in constructing 
double weft forks, »pplicable to every description of power-looms.”— 

Pe ition recorded 3ist Deeember, 1862. 

7. Josuva Josep Sourugcaty, Kensington, London, “ Improved arrange- 
ments for portable tire escapes.” s 
11. Joun Epwarp Baker, Cheapside, and James Lanpon, Crosskey-square, 
Little Britain, London, “Improvements in the construction of boots, 
shoes, and other coverings for the feet."— Petitions recorded 1st Janusry, 

1863. 

12. WILLIAM ALFRED Distiy, Tasisteck-row, Covent-garden, London, “ Im- 
a in pipes fur smoking tobacco or other hervaceous com- 
pounds. 

20. Joseri Emerson Dowson, Dowgate-hill, Thames-strect, London, “ Im- 
——— in the manuiacture of wrought metal piles, columns, and 
shalts, 

21. Rovent Cartes Ransome, Ipswich, Suffolk, “ Improvements in reap- 
ing machines.”—A communication from Stanislaus Lipiop, Warsaw.— 
Petitions recorded 2nd January, 1863, 

25, WiLuiaM Puinirri, Stromberg Lronworks, Prussia, “Improvements in 

the manufacture of bearings and axle boxes for machinery, carriages, and 

ing stock.”—Petition recorded 3rd January, 1863. 

and WiLLiAM Coprin, Londonderry, Lreland, ‘* Improve- 
ments in machinery for ciearing and separating the woody parts from the 
fibrous portions of flax, hemp, or other like material.”— Petition record. d 
5th January, 1863, 

44. Joun Leia, Manchester, “‘ Improvements in the treatment of gas pro- 
duced by the distillation of coal, cunnel, bituminous shale, boghead, 
mineral vils, petroleum, or other combustible substanc-s, and fur the 
obtaining of certain products therefrom.” 

47. Matturw Hopcary, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
presses for pressing cotton and other substances.”—A communication from 
John Hodgart, Coiaba, Bombay. 

50. GEonGE ‘TURNER, Campbeil-square, Northampton, ** A new method of 
making leather from waste pieces of common leather.”— Petitions recorded 
6th January, 1863. 

53. JoMN NEALE, King’s-road, Ball’s Pond, London, “‘ Improvements in the 
manufacture of capsules.”"—A communication from Emile Barrault, Boule 
vart St. Martin, Paris, 

59. GkORGe CHARLES GRIMES, Wandle-terrace, Sou‘h-street, Wandsworth, 
Surrey, ‘* improvements in means or apparatus for treating splints used 
in the manufacture of matches and other lights.” 

60. Georar AUGUstTus HuppaArt, Brynkir, Carnarvoushire, “ Improvements 
in buttons.” 

62. Georce Dow er, Birmingham, ‘Improvements in the manufacture of 
match-boxes.” 

65. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the permanent way of railways.”—A commuuication from Alcide Louis 
Joseph Huber, Paris.— Petitions recorded 7th January, 1863. 

69. Cec:L ALLEN, Basinghail-street, London, “ Improvements in apparatus 
for signalling on railways by detonating or explosive signals.”— Petition 
recorded 8th January, 1363. 

72. CiiARLES WorssaM, Commercial Wharf, Kingsland-road, London, ‘‘ An 
improved lithograplie press.”— Letition recurved 9th January, 1863. 

90. FERKAK FENTON, Mappleton, Derbyshire, **‘ Improvements in the manu- 
facture of pulp for paper making and similar purposes.” — Petition recorded 
10th January, 1863. 

95. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in winding 
or copping frames."—A communication from Jean Jacques Bourcart, 
Boulevart St. Maitin, Paris. 

96. WittiaAM CLark, Chancery-lane, London, “ Improvements in carding- 
engines."—A communication from Jean Jacques Bourcart, Boulevart St. 
Martin, Paris.’— Petitions recorded 12th January, 1863. 

170. RicuagD ARCHIBALD Brooman, Fleet street, Loudon, ** Improvements 
in machinery for lifting bobbins off spindles in spinning machines and in 
lubricating spindles.”—A communication from Louis Frangois Filleul 
and Dominique Jarriel, Guibray, France.—Petition recorded 13th Junuary, 












1863. 

142. Desire Francois Lepianc, Percy-street, Bedford-square, London, 
**A dioptical, metallic level indicator or liquid gauge.”—A commuri- 
cation from Ferdinand Philippe Eduuard Carré, Paris.—Petition recorded 
15th January, 1853. 

201. Wituiam Ciakk, Chanecery-lane, London, ‘‘ An improvement in 
piston vaives and other pistons.”—A communication from Thomas shrin- 
ton Davis, Jersey City, New Jersey, U.8.—Petitwn iecorded 22nd Jan- 
uary, 1863. 

226. WintiAM Forp StTan.ey, Great Turnstile, London, ‘‘ Improvements 
in mathematical drawing iustruments.”—Petition recorded 26th January, 
1863. : 

250. CuARLES Macs, Sunderland, Durham, “Improvement in steam 
engines for propelling vessels and for other purpuses.”— Petition recorded 
23th January, 1863. 

276. Freperick GrorGe Stuber, St. James-road, Brixton, Surrey, “ Im- 
provements in the construction of air-tight boxes, cases, cupboards, and 
similar vessels.”’— Petition recorded 2th January, 1863. 

535. Henry Epmonps, Peel Lodge, Stoke-road, Gosport, Southampton, 
** Improvements in the ventilation of ships and vessels and apparatus cun- 
nected therewith.”—Petition recorded 2th Felruary, 1863. 

567. JOSEPH MAXFIELD, Warrington, Lancashire, “* Certain improvements 
in brewing and in apparatus eaployed therein,”"—Petetion recorded 28th 
February, 1863. 

720. WiLLtIAM CHARLES Witp and James Henry RanpeL, Birmingham, 
* A new and improved mode of inlaying goid and other metals in glass, 
and in a compesition suitable for the manufacture of jewellery and other 
ornament-, buttous and other similar articies.”—Petition recorded 18th 
March, 1863. 

741. Grorge Henry Situ, Ipswich, Suffolk, ‘‘ Improvements in sewing 
machines.” ~ Petition recorded 19th March, 1883." 

776. Joun Wnite, Finchicy, Middlesex, * Improvements in protecting the 
suriace of the ron and steelof ships, and all other structures, except that of 
cables, tanks, and boilers, while in coutact with water, from decay, in pre- 
venting or abating and in facilitating the removal of foulness of ships’ 
bottoms, and in giving a capacity of increased speed to ships.” 

785. RICUAKD ARCHIBALD Broomay, Fleet-street, London, * Improvements 
in the manufacture of cords, ropes, and c«bles, and in machinery employed 
therem, applicable also to spinning, windmg, and twisting fibrous and 
filamentous substances.”—A communication from Jean Antwine De Mani- 
quet, Paris.- Petitions recorded 25th March, 1863. 

838. Joun MACMILLAN DUNLOP, Manchester, ** Improvements in machinery 
for ginning cotion.”—Pet.tion recorded 3ist March, 1863. i 
886. Tuomas Gray, Lower Mitcham, Suney, * Improvements in preparing 
and bleaching jute and other vegetable fiures for spinning and other pur- 

voses.”"—Petetion recorded Sth April, 1863. 

9:4. Henry CavpweLt, Oatlands Hou-e, Shillingford, Oxford, ‘‘ Improve- 
ments in the construction of vessels of war, part of which improvements 
is applicable to foriitications "—Petition recorded 10th April, 1563. 

930. Kopert NEwToN, Leeds, Yorkshire, * linprovewents in machinery for 
separating and straightening the fibres of silk waste and other fibrous 

substances.” — Peti’icn recorved 13th April, 18 - 

** Improvements in preparing 

ich a brillient 


















915 Tuomas Gray, Lower Mitcham, Surrey, 
and bleaching flax, hemp, and other vegetable fibres, by wh 
lustre is mparted to thse substances, und the fibres are separated. 
Petition reco. ded 1ith April, 1803. 

954. Joun BurcuLeyY Wartrs, Birmingham, “ An improvement in stecl 
sword hilts.”-- Petition record:d 16th April, 1863. 

OS4. Kpentzen WILLIAM Hvuenes, Great George-street, Westminster, ‘* Im- 
provemerts in tuintables, turnbridges, and slips, ’— Petiiion recorded 20th 
April, 1863. 








And notic2 is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount 
4a and postage (the latter rarely exceeding One Penny). Sums ex- 
5s. must be remitted by Post-office Order, made payable at the 
Post-office, 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 





ABSTRACTS OF SPECIFICATIONS. 
The Fag ae A descriptions are made from Abstracts prepared expressly for 
‘HB ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2789. E. A. Cowper, Great George street, Westminster, “ Steam engines.”— 
Dated \5th October, 1862. 

The present improvements have for their object the maintaining more 
uniformly the temperature of the steam during its action on the pistons, 
and the invention consists in constructing for this purpose a steam- 
jacketted reservoir of the following arrangement :—The patentee constructs 
asteam-jacketted reservoir, having a lining of metal inside it, placed at a 


small distance from the sides, which lining has a large opening in it through | 


which the steam enters into the central space without coming into very 
extensive contact with the steam-jacketted sides of the reservoir, whereas, 
on the contrary, when the steam is withdrawn from the reservoir, it is 
caused to pass through a hole or holes in the lining at one part, and to 
between the lining and the steam-jacketted sides of the reservoir for 
some distance before it leaves it, so that as far as possible it should be 
maintained at the temperature at which it left the boiler. Or the reservoir 
is made of any other form composed of cylinders, tubes, or plates, with a 
space or capacity for the steam to enter it freely without coming into 
extensive contact with the steam-jacketted parts, and then is so arranged 
that the steam on leaving does come in contact with such parts, so that 
as far as possible, it should be maintained at the temperature at which it 
left the boiler. This mode of constructing a reservoir with a space or 
capacity into which the steam may enter freely from the first working 
cylinder, while means are provided fur maintaining it, as fur as possible, at 
the temperature at which it left the boiler as it leaves such re-ervoir, is 
applicable to engines in which either nacural or superheated steam is used. 
2805. J. and G. Davis, Tipton, S'affordshire, “ Rotary engines, rotary 
pumps, and rotary blowing machives.”— Dated ith October, i862. 

This invention consists, First, in guiding the sliding pistons by means of 
projections on their inner ends engaging in grooves in the end plates of the 
fixed cylinder, against the inner sides of which grooves the said projections 
bear. As the small cylinder rotates, the sliding pistons are pressed out- 
wards, and made to bear accurately against the tixed cylinder by the inner 
sides of the grooves acting on the projections on the inner ends of the 
sliding pistons. 


to that of the spring bearing. In-tead of the grooves described, fix: 

irregular cams on the plates closing the fixed cysinder may be used with 

like effect. Secondly, the invention consists in the employment of a self- 
adjusting packing on that edge of each sliding piston which bears against 
the fixed cylinder. 

2808. J. H. Jonnson, Lincoln’s-inn-fields, London, ** Prevention or removal 
of incrustation in or from steam generators.” —A communication.— Dated 
17th October, 1862. 

This invention relates to the u:e of certain additional ingredients in the 
manufacture or preparation of the peculiar liquid for preventing and 
removing incrustation in or from steam generavors for which letters patent 
for the United Kingdom were granted to the present patentee on the 25th 
day of January, 1862 (No. 196), and consists in the addition to the ingredients 
named in the specification of the patent above referred to of one part by 
weight of tan or powdered oak bark converted to an extract and reduced to 
12 deg. Beaumé, five parts by weight of natural leaves cut into shreds or 
small fragments, and two parts by weight of animal marrow. The following 
are the ingredients and proportions now proposed to be employed, and 
which have given the best results, although the proportions may be varied 
slightly : —Snail or slug liquor, 100 parts by weight ; carbonate of potash, 
eight parts by weight ; molasses or treacle, two parts by weight ; leaves of 
the aloe, five parts by weight; animal marrow, two parts by weight ; 
extract of tan, twelve Beaumé, one part by weight. These ingredients 
must be boiled together for about two hours, and then strained off, when 
the liquor will be ready for use. 

2816. W. E. Grpar, Wellington-street, Strand, London, “ Apparatus for ex- 
cooing condensed steam."—A communication.—Dated 18th October, 


862. 
This invention cannot be described without reference to the drawings. 


Crass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 


i and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- | 


ness, 

2752. A. F. Gatuis, Dean-street, Soho, London, “Covering street omni- 
buses, de.” —Dated 13th October, 1s62. 

In carrying out this invention the iron rails are higher than usual, the 
actual height of them being still increased by a curtain which passes all 
round the omnibus, When bad weather comes on, the conducior requires 
only a few minutes to raise the cover, and a still shorter time to let it down, 
together with the upper rails after the rain has ceased. Lateral openings 
in the cover serve to check the action of the wind, These openings can 
easily be closed and opened again by the passengers. The invention further 
consists in a mechanical contrivance by which a number of solid iron or other 
bars, contained within iron or other tubes, may, by means of chains, &., 
worked over rollers with a handle within easy reach of the conductor, be 
raised to the proper height to support the covering orawning. The water- 
tight covering or awning lies folded up in fine weather behind the driver's 
seat. When required for use, the conductor simply draws a string attached 
to the cover, when then glides easily over the bars by means of rings or 
otherwise. When it is no longer required, the driver pulls it back by 
another string behind him. 


2753. G. Hase.tine, Fleet-strect, London, “‘ Jacks and screw nuts for at- 
taching thills and poles of wagons and other vehicles to the axle-trees 
of the same.” —A communication.—Dated 13th October, 1862. 

This invention cannot be de-cribed without reference to the drawings. 

2758. J. GumBury, Llantrissent, Glamorgan, ‘‘ Brake for vehicles travelling cn 
common roads.” —Duted 13th October, 1862. 

The object of this invention is the construction of apparatus in such 
manner that the power or pressure exerted by a horse (or other draught 
animal) in keeping back a vehicle in descending a hill or incline shal! be so 
transferred or transmitted as to force a brake on to or against the wheel. 
This may be effected as follows :—The breeching or o:her means on which 
the horse (or other draught animal) acts or presses to keep back the vehicle 
(when descending a hill or incline), instead of being attached to the shaft 
or pole, is attached to a chain or strap, or to chains or straps; such chain or 
strap, or each such chain or strap, runs round a pulley fixed on the under 
part of the shaft, or at the end of the pole, or in such like position, and 
thence passes to the end of a lever which works on a pin or axis at the 
opposite side of the vehicle ; this pin or axis is fixed through the shaft, or 
in other convenient part, and the lever carries the brake block, skid, or 
similar contrivance. When the horse applies pressure against the breeching 
or other means on which it acts for keeping back the vehicle, the levers will 
be thereby worked, and will bring the brake blocks or other equivalent 
contrivances into action. 

2759, A. J. Manon, Leinster-square, Rathmines, Dublin, “ Propellers and 
paddle floats.”—Dated 13th October, 1862. 
This invention relates to new torms of screws and screw blades, and their 
bination and ar t, so that the vacuum caused by the ordinary 
working and their different currents may be taken advantage of, and so 
that the centres of all screws may be made 10 work effectively, and get rid 
of centrifugal force and Jateral loss.-- Not proceeced with 


2766. J. Sniper, jun., Dorset-street, London, “* Hansom’ cabs.”—Dated 14th 
October, 1862. 





This invention consists in the application to the forward part of the top 
or front of the vehicle of a folding or movable cape or curtain, sustained by 
@ frame, and which can be projected and retracted at pleasure, aud which is 
 aaamse destined to serve as a protection from the weatber in lieu of the 

resent inside folding glass or framed shutters or flaps called “ the glass,” 
ut also as a sun shade. 
2767. C. Harratt, Hornsey-lane, Highgate, ** Ships’ masts."—Dated 14th 
‘ober, 186 2. 

This invention cannot be described without reference to the drawings. 

2776. E. Mouyngvx, jun., Leavien, Enniskery, Ireland, “ An improved 
carriage, with a travelling railway attached.”"—Dated 15th October, 1862. 
This invention consists essentially in the construction of a carr , 80 
to and connected with two short lines of rails that it shall change 

from one to the other by the revolution of its wheels, without the rails 


The inner or guiding surfaces of the said grooves are | 
nearly, but not quite, circular, being of greatest radius in a plane parallel | 


being required to move either laterally, diagonally, or vertically, and that 
a portion of its moving force shall be cngiegel to shift successively each 
line of rails, as it becomes free, to a position on the ground over which the 
carriage will have to travel immediately on leaving the rails on which it is 
bearing, and so to form a continuous travelling railway of two short and 
independent lines of rails. 

2781. C. De Bereur, Manchester, ‘* Permanent wry of railways.”—Dated 

15th O. tuber, 1862. 

This inveution has more especial reference to further improvements upon 
a certain description or descriptions of permanent way, and of certain parts 
thereof, in respect of which letters patent were granted to the patentee in 
1853 (No, 1245), and in 1861 (No. 2616), namely, the permanent way or ways 
in which the rails rest upon and are held in cast iron chairs or ca-t iron 
sleepers without upright lugs or jaws, butare secured to each such chair or 
sleeper by a clip piece, and by one bolt or fastening only. Now, whereas 
in such permanent way or ways the arrangements have been such as to 

late flat-bott 1 rails, he now proposes to accommodate double- 
headed rails. The present improvements consists, First, in forming the 
chair or the sleeper with seating for the rail of a form corresponding with 
the section of the double-headed rail, or nearly so, but, as above stated, 
without the common upright lugs or jaws; such seating providing a lateral 
abutment for the inner side of the lower head or member of the rail. 
Sccondly, in forming the clip piece so that it shall not only press upon the 
upper side of the lower head or me.aber of the rail, to prevent the rail 
rising or jumping, but shall also present an abutment or resistance against 
which the web of the rail shall bear, to maintain the rail in the intended 
upright or nearly upright position, and so prevent its tilting or tumbling 
over the tail of the clip piece itself; also taking a lateral abutment against 
the chair or sleeper. Thirdly, the use of the foregoing, in combination with 
a double-headed rail and a single bolt with each clip piece, to form perma- 
nent way. 
2790. W. Barninquam, Manchester, “ Permanent way of railways.”—Dated 

1Cth October, 1862. 

This mvention consists in making railway sleepers, either transverse or 
| longitudinal, of wrought iron roiled to a semi-elliptical or other suitable 
form to combine strength with lightness, and of sutlicient area to be irnily 
supported in the ballast. The rails are attached by bolts or otherwise to 
chairs or half chairs, which are welded, rivetted, or bolted to the sleepers; 
or the chairs may be formed of strips of metal cut from the top of the 
sleeper on three sides, and bent into the required form to suit the shape of 
the rail. When bridge or other flat-bottomed rails are empioyed they may 
bear upon and be connected to the sleepers by boits or rivets, 

2794. H. A. Remiere, Paris, “ An improved horse collar.”—Dated 1th 
October, 1862. 

This invention consists in replacing the ordinary materials used for 
stuffing horse collars, such as hay, straw, and curled hair, by two or more 
cushionsor pads of prepared india-rubber, filled with air, and so constructed 
that the india-rubber of which the cushious are made is not distended, 
nor the air with which they are filled in so compressed a state as in those of 
the air collars at present known, The advantage of this is, that the air is 
not liable to escape, and the collar retains its form and firmness, yielding 
only sufficiently to make it comfortable for the horse to pull against. 


2797. E. Humpnnys, Deptford, “‘ Steering apparatus.”"—Dated 16th October, 
1862. 








| This invention consists in so combining apparatus for acting by hydraulic 
+ power on the rudder of a ship or vessel that the hydraulic cylinder and 
| other apparatus intermediate of it and the rudder may be all below the line 
of floatarion, and, consequently, out of the way of shot. For this purpose 
an arm or projection is fixed to the rudder sufficiently below the water line 

to protect it from shot. This arm is suitably connected to the piston red of 
| the hydraulic cylinder, which is also situsted below the water line of the 
| ship or vessel. A stuffing-box is formed through the stern of the ship or 
vessel for the passage of the piston rod, or of a conuecting rod, so that the 
| communication between the piston of the hydraulic cylinder and the rudder 

may be water-tight. The arrangement for working the hydraulic pumps and 

apparatus may be according to the means at preseut in practice or otherwise, 
| 2708. H. RansrOrp, West Brompton, ‘Building ships and other vessels.” — 
| Dated 16th October, 1862. 

This invention has for its object improvements in the formation of ships, 
boats, and other vessels, specially with reference to that part between the 
extreme beam and the stem known as the bows of aship. For these pur- 
poses, in building a ship or vessel, the actual floor and bottom of the ship 
or vessel is to be constructed wider at the extreme beam, and so as to 
extend as far or farther forward and laterally than the horizontal section 
taken at the water line when loaded. It is preferred that the floor should 
extend as near the stem or most forward part of the bow as practicable. 
The peculiarity of the invention consists in carrying the floor of a ship or 
vessel, whether flat or with more or less dead rise laterally, beyond a per- 
pendicular dropped from the outside of the timbers at the water line, so 
that the ribs or side timbers slope upwards and inwards from the floor 
timbers to the deep load water line, or beyond, as advisable, A ship may 
advantageously be constructed on this principle even one-fourth or more 
wider at the floor or buttom than at the deep load water line at the extreme 
beam, but whatever slope or angle is adcpted at that part it should be 
diminished, 





Crass 3.—FABRICS. 


Including Machinery and Mechanical tions connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

2763. E. Suckow and E, Hane, Manchester, “* Apparatus for preparing, 
spinning, and doubling cotton, &c.”— Dated 14th October, 1362. 

| Thisinvention relates to anovel description of machinery for twisting slivers 
or threads, or for doubling slivers or threads together, and simultancously 
winding them upon bobbins, and the invention consists in a novel arrange- 
| ment and adaptation of mechanism, which may be described as follows :—The 
sliver or single or doubled yarns pass from drawing rollers through a 
trumpet mouth, and thence through a guide or eye upon a sliding block 
which delivers the yarn to the bobbin. ‘this slide has a reciprocating 
traversing motion imparted toit by means of aright and left handed screw, so 
as to distribute and lay the yarn evenly upon the bobbin ; and in its 
traverse it acts upon a double inclined plane, causing it to rise and fall in 
such a manner as to take up or compensate for the slack yarn which passes 
over it, and which arises irom the cifferent length of yarn betwen the 
ends and the middle of the bobbin. On the opposite side of the bobbin a 
fluted roller is placed, their peripheries being parallel, and keptin coniact 
by means of annalar springs, pressing upon the bearings of the bobbin, 
which receives arotary motion from the said rollers causing the winding on of 
the yarn. The speed of this fluted roller, and, consequently, the amount of 
twist in the yarn, is regulates and governed by a differential motion, which 
is effected by simple arrangements of bevel gearing or worm and worm 
wheel, or other equivalent gearing driven from a continuous driving shaft 
provided for the purpose, and extending from end to end of the machine. 
This apparatus, excepting the differential motion, is arranged in a frame- 
work in order to impart the twist to the yarn. The frame carrying the 
bobbin and fluted roller is caused to revolve between bearing by means of 
band and fast and loose pulleys attached to the frame, so that the bobbin is 
caused to revolve across its axis (end over end) as well as parallei thereto, 
by which means the twist and draw are effected simultaneousiy.—vt pro- 
ceeded with. 

2764 H. Briwson and J. ALcock, Bolton-le-moors, “ Machinery for folding, 
measuring, and hooking woven fabrics.”"—Dated 14th October, 1862. 

This invention cannot be described without reference to the drawings. 
2765. E. Bartow, J. Coven, and F, Hamictosx, Bolton-le-moors, “ Ma- 

chinery Jor aviving cotton gins, and Jor preparing und combing cotton, we.” 
— Dated 14th October, 1862. 

This invention consists in supporting the axles of the driving and fly 
whee! shaft on anti-friction rvilers, and in placing anti friction rollers on 
each side of the said axles, by which means the friction, and, consequently, 
the power required for driving, are much reduced, Similar anti-friction 
rollers are or may be applied tu the axles of the roller of cotton gins. The 
improvements in machinery for preparing cotton and other fibrous sub- 
stances are applicable to slubbing frames, roving frames, and other machines 
of the like description, and cousist in the application to such machines of 
additional wheels to the wheels now employed fur transmitting the motion 
from the differential whcels to the spindles, by means whereof the irregu- 
larities in the taking up of the bobbins are prevented, The improvemeuts in 
machinery for combing cotton and other fibrous substances is applic- 
able to the circular combing machines, and consist in making the weight by 
which the sliver is held in the guide spout with two projections fitting in 
slots in the sides of the spout; these slots have each « shoulder or set- 
off, so that, when the weight is in its place, it cannot be displaced by the 
extra depth of the sliver, or by the moving of the spout, 

2779. J. TayLon, Oldham, ** Temples for looms.’—Dated 15th October, 1862. 

In carrying out this invention the patentce gives to-and-iro motion to 
revolving combs working loosely at one end in a concentric slot, and at the 
other end in wn eccentric slut, both of which slots are held stationary in 
the temple head. As the combs or teeth revolve, they project one after the 
other beyond the periphery of the ro!ler which contains them, and thus 
catch the fabric as itis woven, and keep it extended to its proper width, and 
where necessary, as in woollen fabrics, give it an extra stretch in the trans- 
verse direction. Each set of combs or teeth holds the fabric in its extended 
position until the succeeding set takes hold, and ail the combs recede one 
after the other in the grooves of the roller which contains them. 

2783. P. Potenza, Naples, ** The extraction, preparation, and spinning of 
the silky fibre contained in the bark of mulberry trees, and the manu- 
Sacture of the same into textile fabrics.” — Dated 1ith October, 1862. 

This invention is carried outas follows :—The bark, after careful separation 
from the wood, is subjected to a process of thorough desiccation, which 











process should take place very g liy, by pref in the open air, and 





under very moderate action of the sun, as otherwise the bark would not 
form the so-called ‘ maca,” and the fibrous substance which it is desired to 
extract would be totally de-troyed. When the bark has been Gopeny ay 
the fibrous substance, which will then be found in the same in 

agglomerated fil tsof an dingly fine texture, is carefully extracted 
by separating from it all extraneous matter that willbe found adhering to 





it, such as the epidermis, the green bark or rind, resembling a skin, and 
the liber, whenever this is found next the sap (as it is not always there). 
This separation of the silky fibre from the various layers of bark, from 


ail other substances by which they are held cemented together, to a certain 
extent, is affected most readily by boiling the bark, either in water alone, or 
with the admixture by prefereuce of a mineral acid, or of a vegetable 
alkali, combined with the base of an oil or fat ; or the patentee sometimes 
employs a mineral alkali, or even vegetable acid, for this Eo By this 
means the masses of fibres or filaments are not only fr from all ex- 
traneous matters and impurities, but are rendered exceedingly soft and 
capable of being separated from each other in the most perfect manner, 

The fibres are finally opened out, carded, formed into slivers, and the 

doubling and stretching effected, by ordinary machinery. 

2786. J. Barry, Leeds, ** Apparatus for preparing wool, &c."—Dated 15th 
October, 1862. 

For the purposes of this invention a conical drum is used mounted on 
axes ; and on the surface of this drum are teeth, which are by preference set 
iu spiral lines, The drum revolves within a case, and there is a rocking bar 
(or bars) applied from end to end of the cause, On this bar or bars there are 
t-eth which, on the rotation of the conical drum, come between the teeth 
on the drum. The bar or bars have a rocking motion applied thereto, so 
that the teeth thereon are moved or swung to aud fro, At the under part 
of the case of the drum isa chamber to which a fan or exhausting appara- 
tus is applied, so as to produce a slight current from the chamber towards 
the fan, sufficient to remove the dust as it passes through a partition which 
is placed between the exhauster chamber and the chamber within which 
the conical drum revolves. This partition is made with bars, or is other- 
wise made reticulate, so as to admit of the dust passing through, while the 
fibrous matters which are being acted on are prevented passing through the 
partition, ‘The fibrous matters which are to be opened out or mixed, and 
thus prepared for the subsequent process of carding or otherwise, are fed 
in at the side of the cuse of the machine near the smaller end of the conical 
drum, the feed extending along only a portion of the length of the conical 
drum, As the fibrous substances are more and more thrown and beaten iu 
the machine, they will progressively be moved from the smaller end 
towards and out of that end of the case where the larger end of the drum is 
situated, which is open for the purpose of permitting the fibres as they come 
to the larger end of the drum to be thrown off therefrom through the open 
eud of the case.—Not proceeded with, 

2787. R. A. Brooman, Fleet-strect, London, ** Felting machines."—A com- 
munication.—Dated 15th October, 1862, 

These machines are intende:t specially for the production of felted threads, 
but they apply also to the fulling, felting, scouring, and dressing with heat 
and moisture of pure or mised woollen stuffs. In the machine two frames 
carry the felting rollers arranged in two series, ove seri.s revolving abovo 
and between the other series. Alternate rectilinear motions are simul- 
taneously imparted to both frames, while an endless apron and the rollers 
are made to rotate. The machine is composed of a frame carrying bearings 
for supporting a main shaft, upon which four eccentrics are fitted which 
turn in collars, and rods from these collars are jointed to two frames ; these 
frames carry the felting rollers, and are supported upon rods which are free 
to slide to and fro in bearings on the frame of the machine. Rotary motion 
is communicated through a beit to pulleys on the main shaft, whereby the 
eccentrics impart rectilinear to and-fro motions to tue frames, and, conse- 
quently, to the two series of rollers carried by them. An endless apron is 
carried over the under rollers between them and the upper rollers and 
round stretching rollers, The felting rollers may be clothed to facilitate 
adhesion of the threads being feited. The apron is driven by ratchet and 
bevel toothed gear, and its speed of rotation may be increased or diminished 
as desired. Spaces are formed between the fronts of the two frames for the 
entrance of the threads which, coming from cams or bobbins, pass between 
the apron and upper rollers, and issue through another space in the back of 
the frame to be wound on a rec], As it is necessary that no very great 
pressure should be exerted upon the threads, iv order to their being round 
and even, and as only slight friction is requisite, the upper rollers revolve 
in open topped bearings; and this arrang t facili their i 
when necessary for passing the apron over the lower series of rollers. When 
required to impart a differential movement to the rollers, the inventor gears 
them by toothed gear and endless chains calculated to produce the speeds 
required. To assist the felting a steam jet, as generally used, is in uced 
in the ordinary manner, The apron and the upper series of rollers may be 
covered with sponge to impart thereto a certain degree of elasticity favour- 
able to the operation of felting. —Not proceeded with. 

2792. G. T. H. Pattison, Glasgow, “ Apparatus for embossing or finishing 
woven fabrics.”"—Dated 16th October, 1862. 

The patentce claims obtaining an improved diagonal silk finish upon 
woven fabrics by using an emvossing roller of a single thickness, or with a 
shell or surface of iron or steel. 

2793. G. T. H. Pattison, Glasgow,“ The imparting of an improved surface 
or appearance to fabrics woven with mized materials.” — Dated lth 
October, 1862. 

The } claims pr ing a new and improved surface, appearance, 
or finish upon woven fabrics, by subjecting mixed fabrics woven with 
cotton warps and worsted weft to a “slash” engraved roller, the impres- 
sion due to which is retained only or chiefly by the cotton, as described, 


—_— 


Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Implements, Windlasses, Flour 


Milis, fe. 
2808. J. Suumenton, Smethwick, Stejordshire, “ Harvows,”—Dated 17th 
October, 1862. 

This invention consists in forming the principal parts making the harrow 
or implement of a triangular radial shape, which, by preference, the 
patentee forms from cast iron, the same having flukes or projections on both 
sides, the points of which curve forward in the direction of the line of 
draught, and are larger on one side than the other. These angular pieces 
are connected by links or rings in the order as to equally distribute the 
effect of the flukes or projections as the harrow passes over the surface of 
the ground in the process or operation of harrowing. 

2832. C. G. CLanke, jun., Owthorn, near Hull, ** Garden shears.”"—Dated 21at 
October, 1862. 

The object of these improvements is to collect the cuttings produced in 
trimming the edges of lawns or grass borders with garden shears, For 
this purpose the patentee applies to the lower blade of the shears a receiver 
of metal, or other suitable material, and of form inclining outwards and 
upwards, so that, while it is capable of collecting the cuttings produced by 
the use of the shears, it may not interfere with their proper action; by 
which cleanliness, with economy of labour, will be effected. 


Crass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 


2829. W. H. Tucker, Fleet-street, London, “ Sel/-closing apparatus for doors.” 
— Dated 2ist October, 1862. 

This invention consists, primarily, of particular modes of applying weights 
to doors, so as to make such doors self-closing. Tu the seat of a frame or 
case, Which the inventor conceals in the floor or in a recess behind the door 
post, as occasion may require, he firmly fixes an upright screw shaft, having 
one er more long spiral threads around its circumference, to which shaft he 
attaches a movable screw box or nut, so formed, externally, that it can be 
either directly or indirectly acted on by a piece connected with the dour, so 
as to be caused to rise upon the shaft, and also formed so that a weight can 
be connected with or made to form a part of it, and rise with the nut as it 
is turned upwards on the shaft by opening the door in either direction, and 
carry the nut down again, and, consequently, close the dour by its pressure 
when the door is agaiu released,— Not proceeded with, 


Ciass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, gc. 
2755. W. Lorper, New Broad-street, London, “ An improved projectile."—A 
communication.— Dated 13th October, 1362. 

This invention cannot be de-cribed without reference to the drawings. 

2782. W. Porr, Cornwall-road, Lambeth, ** Coating the sides of ships, batteries 
de." — Dated 15th October, 1862, 

The patentee claims applying to the hulls of ships, floating batteries, or 
land forts, plates, sheets, or shelves of metal and timber combined, or of 
metal and any other substance combined, in such wise that one edge of 
such plates of metal, or metal and timber, or metal and any other substance, 
shall pe outermost to receive the shock of the shot, shell, or other projectile, 
2819. G. Hasevtine, Fleet-street, London, ** Forging cannon."—A communi- 

cation.— Dated 20th October, 1362. 

The object of this invention is to make a cannon, or other similar and 
analogous forging, by combining and welding rings or hoops in such a 
manner that the fibres of the metal will be continuous and concentric with 
the axis ; and the welding of the rings together consolidates the entire mass, 
without exposing it to the action of the heat, except at the points where 
the welding is to be effected, and at the time only when it is necessary to 
heat those parts in preparation fur their junction. To effect this object the 
bottom of the forge or welding furnace consists of an anvil block 
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supported by the ram of a hydrostatic press, which carries the forging, 

and is gradually lowered as the rings of which it is composed are succes- 

sively added and welded tothe mass. (ver the movable top of the furnace 
is placed a steam hammer, of sufficient play or length of stroke to reach 
down into the forge when required. Adjacent to the welding furnace is 

another furnace, in which the detached — are separately brought to a 

welding heat. in practising and operating the invention the upper surface 

and portion of the forging on the anvil block of the welding furnace, and 
one cf the rings in the adjacent furnace, are brought to a welding heat in 
the usual manner ; the top of the welding furnace is then removed, and the 
heated ring transposed from its own furnace and placed upon the heated 
end of the forging ; the steam hammer is then lowered to strike the blows 

'y plete the welding, and lidate the ring with the forg- 
ing, without removing the latter trom its furnace. Having thus increased 
the size of the forging by the addition of one of the rivgs, the hammer is 
lifted, and the top of the welding furnace replaced, und the ram of the 
hydrostatic press is lowered sufficiently to present again only the upper 
surface of the forging to the action of the blast of the welding furnace, as 
before described, while another ring is also being heated in readiness to be 
welded to the forging in @ similar manner; and in this way the rings are 
successively added to the forging, and the latter lowered from the fire until 
it has attamed sufficient length for the purpose desired. 

2841. G. Crakk, Craven street, Strand, London, “ Construction, protection, 
and arianunt uf ships, vessels, and floating barteries."—Dated 22nd 
October, 1862. 

This invention cannot be described without reference to the drawings — 

Net proceeded with. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manujuctured Articles of Dress, ge. 

2826. J. H. Jounson, Lincoln's-inn-flelds, London, * Apparatus for boiling 
liquws and evoking or preparing foou,”"—A communiwation.—Dated 20tn 
October, 1862. 

This inventioy relates to a peculiar construction and arrangement of 
apparatus to be heated by a Jamp or gas jet or jets, for the purpose of boil- 
ing water or other liquids, and for cooking, warming, or preparing food, 
the same apparatus serving also as a night-light for a sick room or nursery, 
According Ww thisinvention it is propored to combine a vessel or receiver 
fur the liquid to be boiled or heated with a lamp or gas jet or jets in such a 
manner as to allow the chiunney of the lamp or gas flame to pass up the 
centre of the vessel, and be surrounded by the liquid contained therein. 
‘she chimney may be made either entirely ot metal or the lower part thereof 
which is attached to the lamp or burner may be of glass, or other trans- 
parent material ; when composed entirely of metal a window or aperture is 
miade in the lower part through which the light may shine into the apart- 
ment, A top may be fitted to the lower part of the vessel for the purpose 
of drawing off the heated liquid ; or it may be provided with a pouring lip 
or spout, In some cases an annular cup may be fitted with the upper part 
of the vessel, so as to suriound the top of wwe chimney for the purpose of 
containing infant's food, and a tripod or stand may be placed over the ty 
of the chimney on the lid of the vessel to receive a dish or plate in which 
meat or eggs may be fried or warmed, ‘The upper part of the chimney is 
united to (he lower rim of the vessel, soas to form one piece therewith, which 
fits accurately over the lower portion of the chimney, mmediately suri ound- 
ing the flame, and is readily :;cmovable therefrom when desired. When used 
with » gas-burner, an ordinary side bracket may be employed, with a 
seporate stout bracket over fitted with a raw for holding the apparatus, 
2530, J. BuvaM, Moldyreen, near Huddersfield, “ Lamps for the combustion 

of parayin, rock oil, or other oils,"— Dated 21st October, 1862. 

This invention relates to the coneless or coverless burner lamps, or those 
having no covers over the burners, and the improvements consi>t in con- 
structing such lamps so as to be able to regulate the flame or the quantity 
of light a» may be required, without having to take out the clams or wick- 
holder to adjust the wick for that purpose, and thus avoid the daager of 
breakage of the glass chimpey, or of igniting the oil in the lamp by such 
operation ; also to prevent waste of oil or the surplus oil from the burners 
from running down outside the lamp. These improvements are effected 
by dispensing with the ciams or wick-holder, and by applying an adjusting 
spindle and pinions to propel the wick up or down the burner, and the in- 
ventor provides troughs to receive the surplus oil, and to conduct it back 
into the lamp,—Not proceeded with. 

2848. T. Fearn, Birmingham, ** Manvfacture of rods, poles, tubes, and other 
Sorms employed in the construction of various articles of Surniture,”— 
D ted 22nd October, 1362. 

This invention relates more particularly to the manufacture and orna- 
mentation of rods, poles, and tubes, such us are required for cornice poles, 
for making bedsteads, couches, chairs, and other analogous uses, and it 
consists in taking a core or base of metal, wood, paper, or other suitable 
material, cither in the form of a tube, or of asotid, and coiling carefully 
round such core or base a strip or riband of thin metal, such, for instance, as 
brass or gilding metal, The core or bave may be japanned, enamelled, or 
otherwise decorated, before it receives the coil or twist, in which case a 
porticn of the surface of the core may be left exposed, or the core may be 
left rough and the strip or riband may be ornamented with an embossed or 
engraved enrichment, and coiled closely upon the core or base, thus pro- 
ducing a very rich and elaborate appearance at a low cost. 








Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Lrewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


£806. W. S. Kennepy, Bayswater, “ Applying fementations and other ex- 
ternal remedies to the throut.”—Dated 17th October, 1862. 

An extension of time for filing the final specification of this invention 
ge. been petitioned for, the dccuments relating thereto cannot at present 
be seen. 

2837. J. Duke and J. Crxver, Puriton, Somersetshire, * Cement.”—Dated 
21st October, 1862. 

For the purposes of this invention the patentees first calcine white or blue 
lias limestone, tain limest , or other carbon:te of lime, and having 
slaked the resulting lime, they mix it with slate clay, potters’ clay, porcelain 
clay, fire-clay, or other silicates of alumina, and they intimate.y combine 
these materials, iu a finely divided state, in awash will, with sufficient 
water to hold them in suspension; the mixture is run into settling pits, 
and when it has settled the water is run off, and the residuum is 
dried and burnt until the silica combines with the Jime ; it is then ground 
fine, and is fe for use as cement, 





Crass 9,—ELECTRICITY. 


Including Evectric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, de. 


2815. J. FULLER, Bishopsgate-street, London, ‘* An improvement in treating 
india-rubber, uset on @ wire or wires yor insulating the same.” — Dated 
18th October, 1862. 

This invention consists in treating india-rubber after it has been placed 
on « Wire or Wires to insulate the same for electric telegraph purposes, by 
first applying thereon naphtha or other solvent, water, or matter that wil 
render the surface of the rubber covering damp or adhesive, then powdering 





or othe: wise applying sulphur, and exposing the rubber so treated to 
heat in order to ** cure’ the same. Or before the curing, more india-: ubber 
may be applied on the sulphured insia-rubber, aud the “ curing ” may be | 
effected after the additional india-rubber has been applied. 
2845. H. Winvr, Manchester, “* Blectro-megnetic telegraphs.”—Dated 22nd | 
October, 1862. 
This invention consists in improvements in the transmitting instruments | 
described in the specifications of letters patent granted to the present | 
inventor on the 8th day of April and on the loth day of August, 1801, and | 
numbered S38 and $4, respectively. In the specifications of these | 
patents transmitting instruments are shown and des ribed where the | 
armature of a magneto-electric machine is mechanically geared with a | 
radial arm which travels beneath a series of finger keys, any one of which 
being depressed arrests the motion of the radial arm and alsv the motion of 
the armature with which it is mechanically connected. In the present 
improvement the axis on which the armature or armatures are fixed has 
two different motions given to it simultaneously in a circular and lateral | 
direction, which two motions are produced Ly two different forces acting 
simultane usly in different directions.— Not proceeded with. 


Crass 10.—MISCELLANEOUS. | 
Including all Patents not found under the preceding heads. 


2674. W. E. Guver, Wellington-street, Strand, London, ** Suction and lift | 
pump.”— A communication.— Dati d 3rd October, 1862. | 
This pump, which may be single or double, is essentially composed cf a | 
cylindrical Cicer and water-tight piston. The air which it contains com- 
niunicates with the atmospheric air by small tubes; it has at its lower ex- | 
tremity an iron box or cup, and its packing is of gutta-percha,—WNot pro- 
ed with, 
2676. W. E, Groen, Wellington-street, Strand, London, ‘* Marguctry or 
veneer saw."—A communication.— Dated 8rd October, 1362. 
This invention consists of a marquetry or veneer saw or veneering web | 
acvantegcously arranged for boring or drilling, turning and sharpening, | 





The saw is composed of five principal parts, which are—a fly-wheel fixed 
on a horizontal shaft resting on two vertical uprights ; a large wheel fixed 
also on a horizontal shaft, bent at one of its extremities to form a crank, the 
whole surmounted by two vertical uprights more elevated than the fly- 
wheel ; a movable wooden plate or bed ; and, lastly, a wooden pedal. The 
blade of the saw is about five and a half inches in its entire length, about 
four inches of which are toothed. Tle teeth, which are in form of « triangle, 
without any setting or edging, project about the fiftieth part of an inch, 
and are about the twenty-fifth part of an inch apart, which is also the 
entire breadth of the blade. When this apparatus is to be used, it must 
first be ascertained whether the blade of the saw is sharp and clean ; then a 
feather slightly steeped in olive oil is passed along it. These precau- 
tions taken, and the operator being seated on asmall chair opposite the 
table, he places with one hand on the movable plate the small board which 
he intends to cut, while with the other hand he will seize beneath the said 
movable plate a quadrangular tube which passes through the lower bars or 
fitting of the saw blade, taking care not to abandon ‘his hold while the 
instrument is working. This done the operator will give a progressively 
rapid movement to the pedal until the apparatus has attained its maximum 
speed, taking care that his foot absolutely follows the stroke of the pedal, so 
as to stretch the saw blade to the uttermost. It is then that he presents to 
the saw blade the board to be cut, so that it may be begun at the desired 
int. The saw blade once entered on the line of the design previously 
traced ou the board, the operator continues to drive the machine, taking 
care to accelerate its motion when he wishes to suddenly alter the direction 
of the saw.— Not proceeded with, 
2677. T. GreeNwoop, Leeds, ** Machinery for cutting staves."—Dated 3rd 
October, 1852. 

The object of this invention is to facilitate the operation of cutting or 
shaping staves from planks of wood, such staves being intended to be 
applied as a cylindrical covering for metal casks, and for analogous uses. 
To this end the patentee submits the wood to a sawing machine, which at 


rotating frame that they shall alternately roll or fold up, and again 
straighten, while immersed or partially immersed in fluid. 


2703. J. Heap, Ashton-under-Lyne, “Screw stocks and dis."—Dated 7th 
October, 1862. 

This invention consists in making screw stocks of one piece, having dies, 
one or both furnished with a tail serew, on which is a nut fitting in a con- 
cave recess in the screw stock, as hereinafter described. The dies are 
portions of cylinders, or of other suitable shape, and have Y-grooves fitting 
on similar projections in the screw stock which is made in the form of a 
fish belly at the centre to combine strength with lightness, and to reduce 
labour in constructing. The centre purtion of the slot in the screw stock 
is enlarged to allow the dies to be put in their places and removed. The 
dies may be made of cylindrical pieces of steel, which are screwed into the 
screw stuck ; each die may be provided with three cutting recesses for screw- 
ing bolts or other articles of different diameters, 


2705. W. Aston, Birmingham, ** Buttons for ladies’ and gentlemen's wear.” 
—Dated 7th October, 1862. 

This invention consists, First, in adapting revolving beds or tables to the 
rocess of fixing together and closing the purts necessary in making covered 
uttons, such beds being divided, timed, and simultaneously put in motion 

by a suitabl hanical arrang Secondly, the improvements con- 
sist in the application to buttons covered on the edge and faced with 
suitable woven fabrics of a circular or other shaped metal front, smaller than 
the general diameter of the button, so as tu show a covered edge around the 
metal part.—Not proceeded with. 





. 
2706. J. OxLEY, Frome, Somersetshire, ‘* Apparatus for expressing and sepa- 
rating beer frim yeast." —Dated Tth October, 1o62. 

Thisinvention consists in the combination of perforated plates or boards or 
wire screens with cells or bags of cloth, into which the semi-fluid substances 
are forced by means of a pump, the pressure applied to the same being 

ffici to express the liquid through the cells or bags, whence it 





one operation will cut the bevelicd edges of the staves. The hine is 

provided with a double set of oblique saws, the shafts of which are inclined 

in opposite directions, but at the same argle; and for the purposes of 

bringing the cutting edges of each se+ on a level, or nearly so,they make the 

saws of varying diameters, 

2682. S. AmpuLet, Birmingham, “ Ornamenting surfaces of wcod.”—Dated 
4th October, 1862. 

This invention consists in ornamenting surfaces of wood by mounting 
directly thereon photographs of objects irom which the back ground has 
been cut away, the surface of the wood on which the said photographs are 
mounted constituting the back growud to the said photographs.— Not pro- 
ceeded with. 

2687. F. E. Buatsrizn, Wurwick-Court, London, ** Diving apparatus.”—A 
communication,— Dated 4th October, 1862. 

This invention cannot be described without reference to the drawings. 

2688. W. CLARK, Chancery-lane, London, “ Preserving goods from Jire.”— 
A communication.— Dated 4th October, 1862. 

In carrying out this invention the inventor places the merchandise or 
combustible materials on small trucks placed on inclined pianes in 
proximity to basins or channels filled with water. When left to themselves 
these trucks carry the merchandise with which they are charged intu the 
water, in order to cover them with water, being simply retained in position 
by means of detents or stops. When a fire breaks out, all the catches &re 


disconnected, which allows the trucks to roll of themselves into the water, 


channels together with the merchandise. These improvements are espe- 

cially applicable to stores of wood, tar, or cordage in marine arsenals.—Not 

proceeded with, 

2690. J. Jounson, Landport, Hampshire, ‘* Domestic fire-escapes.”--Dated 4th 
October, 1862. 

These domestic fire-escapes are capable of being folded into a small space 
when not in use, and enclosed in a folding receptacle, the sides and ends of 
which fall back and lie flat on the floor on the lid being raised, thus instantly 
removiny all obstruction and allowing the folding escape to run vut through 
any contiguous opening —— free. The folding case or cover is mounted 
upon casters or runners, and is fitted with handles at the sides, so that it can 
be easily run or carried from one room to another, and for containing an escape 

dappli plete fora tive storey building only piesa space of about 
30in. in length by about 20in. in width and height. For facilitating the 
escape of children or invalids, in addition to the folding ladder, there is an 
invalid bag, the back and floor of which are made to fold, and when opened 
out for use are rigid ; the back is attached to the ladder so as to run up and 
down upon it by means of a rope containing a wire strand, and of sufficient 
strength to support two adults. This rope is attached to the bag by a 
spring hook, and the bag secured upon the ladder by projecting flanges at 
each side, the two ends of which flanges are connected by a chain which 
passes at the back of the ladder, At each end of the ladder the patentee 
fits a length of tested block chain or wire rope terminating with a ring or 
spring snatch hook ; the bottom chain is intended for securing the lauder 
at the level of the ground at a suitable distance from the building, or at any 
required angle vertically, while the chain at the top of the ladder is intended 
for securing it to the wall of the room or apartment between which and the 
ground, or between which and any other floor, the establishment of a com- 
munication is required. The wall hook which forms part of the apparatus 
consists of a bolt, at one end of which a spring hook is formed, the other 
end being screwed and fitted with a plate and tightening nut. These wall 
hooks it is proposed to fix in the wali, inside the building, i liate) 








— through the perforations in the plates or boards, or the spaces 
moe the wires of the screens, into the receptacle required.— Not proceeded 
with, 
2707. F. RuHaues, Alvert-stret, London, “ Safety envelope.” — Dated 7th 
October, 1862. 

This envelope the inventor can make to resemble, in so far as relates to 
the appearance of the back thereof, the ordinary envelope, though he does 
not open the envelope by moving a flap or flaps at the back as usual. ‘Ihe 
flaps at the back have a part of the envelope as large as the front of the enve- 
lope underneath them, so that, when these flaps are removed, the inside of the 
envelope has still to be got at by opening this under part. ‘There is a flap 
at one of the ends of the envelope in front thereof (by preference the righe 
hand end) which flap he prefers to make as perforated net work, or open 
work, or notched out at the edge, and he applies to the said flap the gum or 
adhesive r i for fastening the lope. To the edge of the other 
part of the envelope to which the said flap is to be fastened he can apply, if 

‘y.a col d position or a stripe of any kind, which shall (if 
desired), upon the flap having been once fastened thereto, and afterwards 
removed, show by discolouration or otherwise that violation has taken 
place. Around two of the edges, and the end opposite the opening flap, is 
a small cord, the two ends of which are left slightly protruding close to the 
opening flap, by pulling which cords the envelope will be cut open, when 
it _ to be opened by the recipient thereof inthe proper way.—Not proceeded 
with. 


2708. A. Forpes, Aberdeen, ‘‘ Connecting together parts of vessels formed of 
Se 7th October, 1862. 

The object of these improvements is to facilitate the ting together 
of the top and bottom plates or covers to the bodies of cans for holding 
preserved provisions, as also of similar parts of vessels formed of tin plate 
for other uses. The patentee forms the outer end or edge of the body of 
the can or other vessel, or that part to receive a cover, somewhat enlarged, 
orof a socket form, and bell-mouthed, by swaging or otherwise, and he forms 
the top or bottom (as the case may be) with a turned up edge, somewhat 
beil-shaped or inclining outwards, so that its outer edge, when pressed into 
the socket of the body, may press close to the in-ide thereof, and leave a 
groove or channel above for solder. The solder he applies in or over the 
channel in a ring or other fourm, adapted to the shape of the vessel, adding 
resin or other suitable flux to facilitate union of the parts on the applica- 
tion of heat thereto. And then in place of a soldering iron he applies the 
heat to the whole of such surface by means of a heated metal ring or frame, 
with a groove therein adapted to one part of it, embracing the whole of the 
tide surface, and the other the top edge of the parts to be connected. And 
to avoid interfering with the so!dering already effected of the parts of the 
body near the top or bottom by the heat of such ring or frame, he cuts a 
notch or groove in the ring or frame at such part, or he applies over such 
already soldered parts a small piece of paper. Rings or frames thus formed 
may have handles so as to be readily removed from the furnace or other 
heating means for use, or they may hinged to a stove or other heating 
means, or have jets of gas applied to them. 


2709. J. D. and A. P. WELCH, Gutter-lane, London, “Machinery for blocking 
and dressing hats and bonnets.”— Dated 7th October, 1862. 

In carrying out this invention the inventors propose to mount on four 
vertical iron or wooden standards an iron table, which may be formed 
hollow, in order to admit of its being heated by steam, hot water, or other 

lium, if desired. The elevation of the standards is to be continued above 














under the windows or openings of the upper floors, 
2692. R. Paar, Great Yarmouth, “‘ Stables and stabling, applicable in part to 
kennels, dc." —Dated 6th October, 1862. 

This invention is carried out as follows :—In the first place, the patentee 
makes waterproof or non-absorbent floors for stables or kennels (and fish 
houses) by the use of an artificial stone or composition consisting of the 
substance known as Portland cement, combined with fine sand and fine 
shingle, also finely powdered clinkers from furnaces, which have been com- 
minuted by grinding or pounding. Pi ing according to the method he 
prefers, he mixes these together in the dry state in the following propor- 
tions, viz., one part of r’ortland cement, three of shingle, or three of 
shingle and finely powdered clinkers, and one of fine sand and one part of 
Portland cement ; or, where it may be difficult to obtain shingles, he em- 
ploys three parts of clinkers, one of fine sand, aud one of Portiand cement ; 
or the quantity of fine sand may be reduced to half the quantity named, 
when the quantity of clinkets or shingle will be increased im the same pro- 
portion, Having by agitation well mixed together all the substances in the 
dry state, he proceeds to add water thereto in the same manner as when 
using Portland cement as ordinarily practised ; and he lays down the same 
and forms the floor, first preparing the ground or substratum by laying 
bricks or placing rubbish well rammed down in such a way that the floor 
may have a number of slight inclines which will be sure to Jead all staleings 
direct to the gratings, and ensure their being carried away to the cesspool 
or main sewer. And when it is so far dried as to be what is termed ‘*:et,” 
he pays over the surface with boiled linseed or other oil, so as to ensure 
perfect non-absorption., He purposes in this stable to uve (instead of straw) 
a mattress for the hor-e to lie down upon ; this mattress is to be of india- 
rubber or gutta-percha, india-rubber, aud cork, like what is kuown as 
kamptulicon. 

2695. D. Lowe Aston, near Birmingham, “ Manufacture of door bolts and 
latches."—Dated €th October, 1862. 

This invention consists in the methods hereinafter described in making 
the barrels and plates of the said bolts. In making the barrels and plates 
the patentee takes a piece of sheet iron of the Jength of the plates, and by 
dies, stamps, or presses he raises along the middle of the sheet an arch 
which constitutes the barrel in which the boit slides. Portions of the said 
arch are at intervals bent in opposite directions, aud constitute bands which 
hold the bolt in the arch or barrel. A narrow band at the end of the barrel 
is less depressed than the others, and constitutes the top of the bolt. Or, 
in place of a continuous barrel, he employs one, two, or more separate 
arched bands in which the bolt slides, and he fixes the said arched band or 
bands to the plate by turning the edges of the plate over the ends of the 
said arched band or bands. The improvement in the manufacture of 


| latches consists in the method hereinafter described of making the plates 


of the latches, and in making and working the lever or latch. He makes the 

lates of the latches by dies and stamps, ur presses, in a way similar to that 
G which he makes the barrels and plates of bolts, that is, he cuts and raises 
from a sheet of iron the strap or guard under which the lever or latch 
works, and also perforates the plate for the axis of the latch. Or he makes 
the raid strap or guard from a separate piece of sheet iron, and fixes it to 
the plate by turning its ends over the edges of the plate. When the latch 
turns upon a centre in the plate, he makes a projecting hollow axis on the 
end of the latch by means of a press or stamp, and causes the latch to be 


| held down by means of a coiled spring. When the latch turns upon a 


centre in the strap or guard, he causes the latch to be held down by means 

of a spring coiled around its axis, 

2697. W. CLaRK, Chancery-lane, London, “ Articles of clothing."—A commu- 
nication.— Dated 61h October, 1862, 

This invention consists, essentially, in applying an elastic gusset to 
trousers, draweis, and other similar articles of clothing —Not proceeded 
with, 

2698. J. NEWMAN, Crayford, Kent, *‘ Apparatus for crystallising and evapo- 
rating.”— Dateu 6th October, 1862. 3 

This invention consists in the combined employment of a closed pan with 
steam inlet and condensed water outlet, of revolving discs which revolve 
partly in the atmosphere and partly in the matter being operated on, and 
of a vessel containing a worm or pipes communicating with the pan, and 


| through which steam is made to pass. A gauge is fitted on the pipe 


which communicates between the vessel and the pan, and also a safety- 
valve. 
2700. S. F. Cox, Bristol,“ Washing and tanning hides and skins."—Dated 6th 
October, 1862. F 
The patentee claims so suspending or fastening hides or skins within a 





the level of the table for the pur; osc of serving as guides, within which a 
dome or hemisphere of iron or other metal is adjusted. This dome is pro- 
vided at its periphery with four equidistant slots or grooves, which take 
into the edges of the guides, whereby the dome is retained in a horizontal 
position or parallel. The lower part of the dome is furnished with a strong 
diaphragm or disc of india-rubber, vulcanised or otherwise, secured in water- 
tight or air-tight manner around the entire internal edge of circumference 
thercof, and the top of the dome receives a tube or pipe;which may be 
bolted or screwed therein, and by which means hot or cold water or air or 
other fluid may be forced into the dome by means of a pump, 80 as to apply 
hot or cold hydraulic, pneumatic, or other pressure to the elastic diaphragu.. 
Underneath the dome and diaphragm, and upon the surface of the table, a 
block or form—either of metal, cement, or wood of the desired shape or 
pattern, according to the hat or bonnet to be pressed or blocked—is placed, 
and the hat or bonnet being placed thereon, the dome is allowed to slide 
down between the guides until the diaphragm comes well in contact and 
encloses the article to be blocked, after which the dome is to be held down 
by means of clamping screws or other like fastenings, and the hydraulic, 
I tic, or other p is then to be applied from the pump, whereby 
the elastic diaphragm will be extended, stretched, and forced down on 
to the outer surface of the hat or bonnet upon the block, and so give it the 
requisite pressure and shape.— Not proceeded with. 


2711. J. K. Hamrsiire, Ih hittington, Derby, “ Machinery for washing coal, 
coal slack, and other mineral substances, and separating foreign 
particles therefrom.”—Dated Tth October, 1862. 

This mvention consists, First, in the application of a pair of toothed 
rollers for reducing the coal or other mineral substances to be operated 
on toa uniform size, as nearly as may be, before being introduced into the 
washing apparatus, which facilitates the washing operation, and the sepu- 
ration of the foreign extraneous or refuse matters from the coal or matters 
being washed. Secondly, in the application of an oscillating plate or sur- 
face for the agitation of the water to produce the washing operation. 
Thirdly, in the —— of a series of metal grate bars for the support 
of the materials being washed, so arranged as to permit the water to act 
with great force on the materials being washed, and so as to admit of amd 
provide for the escape thereof after a sufficient treatment in the washing 
or purifying chamber. Fourthly, in the arrangements for the removal «r 
pussing away of the impurities separated from the coal or other mineral» 

eing washed. In washing coals and other minerais which are operated on 
in large quantities, the patentee provides suitable rails or ways and truchs 
to bring the minerals to the machine, at such an elevation that the mate- 
rials may be allowed to descend and pass through the several operations, 
and:then be received in trucks placed on rails or ways at a lower and suit- 
able elevation, and be conveyed away to the heap or other store or depos'- 
tory. In this way he delivers the coals or other materials from a truck 
into a receiving hopper at a suitable elevation. From this hopper they 
pass on to and between the breaking rollers, falling from which they are 
received into a second hopper, from the lower part of which they pass into 
the washing or purifying chamber, and from which they pass, by a suitable 
spout, into the receiving trucks, separated from ex or refuse 
matters, and thence away to the coke ovens or other destination for which 
the matters operated on may be intended. 


2715. D. NickoLs, Manchester, “ Apparatus for measuring and registering 
lace, dc." — Dated 8th October, id62. 

This invention is carried out as follows :—On a frame of any suitable 
metal or material the inventor arranges the necessary rollers or bars, over 
and under which the lace or article to be measured and registered passes, 
the diameter of the middle rolicr being regulated so as to give the measure, 
ment required. On the end of the said middle roller is fixed a worm, which 
works into a pinion on the end of a shaft, on which shaft are placed a number 
of toothed wheels, varying in diameter, so as toform a toothed cone. Over 
the said cone is placed another shaft, with a loose toothed wheel working in’o 
the said cone, which can be placed at such a positionas to work on any desired 
part of the cone, to measure and register the distance or length required. 
which is ascertained by a graduated scele fixed on the framework near the said 
movable wheel. At the other end of the said shatt is fixed a lever with a 
weight or hammer at the other end of it, which lever passes the frame 
transversely, and is caused to rive and fall at the time the required 
measurement is made, and on the said transverse lever is placed a marker, 
which, as it descends, will pass through the material, and by descending 
into a small reservoir of colouring matter will mark the material as it 
ascends ; or, instead of the said marker, a simple marker without colouring 
matter may be used.— No! procecded wi 
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2720. M. A. F. Mexnons, Paris, “ Self-inking hand stamps.”—A communica- 
tion.— Dated 8th October, 1562. 

This invention cannot be described without reference to the drawings. 

2721. H. DuuLENs, Little Britain, London, ** Runner for umbrellas, parasols, 
&c."—Dated 9th October, 1862. 

This improved runner is formed with a rotating roller or ring grooved 
end notched to receive the stretchers. By the introduction of this rotating 
collar upon the runner the lattercan be turned to any required position upon the 
stick without twisting the frame, and thereby asimple fastening, cousisting of a 

l pin, stud, or screw, can substituted for the old spring catch at the 
top and bottom of the range of the runner, or the space it travels upon the 
stick when opening and closing the frame. In the old plan a long an 4 
groove had to be cut in the stick, thereby materially weakening it at bot! 
extremities of the runners’ path. This is entirely dispensed with by the 
improvement here described, At each end of the improved rotating runner 
the inventor forms a swell or enlargement of the tube, with a number of 
notches or openings. When the frame is opened or closed, the pin, stud, or | 
screw in thestick, at the top or bottom, as the case may be, passes into the | 
swell or enlargement at the top or bottom of the runner through one of 
the openings, and then a partial turn of the runner secures it in the required | 
position.— Not proceeded with. 

2724. C. N. Witson, Batley Carr, near Dewsbury, “‘ Rag machines."—Dated 

9th October, 1862. 

This invention consists in giving to the cylinder or swift, or to the feed | 
rollers of rag machines, reciprocating motion, in addition to the usual | 
rotary motion, thereby producing lateral as well as direct action upon the 
rags, fabrics, or fibrous substances acted upon.—Not proceeded with, 

2725. J. H. Jounson, Lincoln’s-inn-jfields, London, ‘* Polishing precious and 

other hard stones.”"~A communication.—Dated 9th October, 1862. 

This invention relates to an improved mode or method of polishing 
pieces cf rock containing jasper, pure jasper, and other precious and hard 
stones, and consists, essentially, in the polishing of such sul without 
the intervention of polishing powders or substances of any kind between , 
the wheel and the stone under treatment. The polishing wheel is com- 
— of fine grit stone, and the dust powdered is produced from the stone 

y a ventilator or brush slightly wetted being occasionaily applied to the 
wheel for the purpose of preventing it from over-heating. ‘the polishing 
wheel is mounted upon a vertical spindle, and is driven at the rate of about 
100 revolutions per minute. It is actuated by a strap and driving pulley, 
and the spindle, which is steeled at the foot, works in a steel footstep bear- 
ing. This wheel is surrounded by a casing, and beneath the wheel there is 
a species of hopper which directs the water from its surface into a reservoir 











which means motion is carried to the index or registering apparatusthrough 
a long toothed pinion fixed to a spindle placed at right angies with the shaft 
or axis of thedrum. Provision is made in the long pinion attached to the 
index spindle for the arc described by the worm attached to the axis of the 
drum by cutting the teeth of the pinion of the same radius as that ca 

by thedrum rising and falling, thus the worm presses equally and directly on 
theteeth of the pinion. Motion is thus carried into the registering appa- 
ratus, which is of the ordinary kind. 

2742. KE. J. FRANKLIN, Birmingham, ‘‘ A combined spring tape measure, needle 

case, and pin cushion.” —Dates 11th October, 1862. 

The body of this combined instrument consists of a hollow rectangular 
case or box, in a portion of which the spring tape measure is contained, the 
said spring tape measure being of the ordinary kind. The pin cushion is 
formed upon a —_— of the edges of the said case or box, that part of the 
interior of the box or case not occupied by the spring tape measure being 
filled with sawdust, wool, or other material to retain the pins inserted into 
the pin cushion, On the sides of the box or case containing the tape 
measure and pin cushion flaps or covers are situated, one or both of which 
may open from the case after the manner of the cover of a book. Between 
the movable flap or flaps and box or case, pieces of fabric are placed, into 


| which the needles are inserted ; or openings or recesses may be inade in the 


inner sides of the flaps for the reception of packets of needles, The flap or 
flaps are secured in their places when shut down upon the case by elastic 
loops or other fastenings. ‘The sides of the combined spring tape measure, 
needle case, and pin cushion may consist of plates of glass, to the backs of 
which photographs, paintings, enzraviugs, or other designs, are pasted or 
secured, the said photographs or designs being viewed through the said 
glass, and giving an ornamental appearance to the case.— Not proceeded with. 
2743. A. Vannepy, Swan-vard, Shoreditch, “‘ Composition for covering and 
Sorming the tips of umbrelas and parasols.’ —Dated 11th October, 1862. 
This invention consists in the employment of the following substances for 
producing a eumposition suitable for covering or forming the tips of 
brellas and p is, and for coativg the ribs and stretchers of same with 
a view of ornamenting them. ‘The ingredients employed are paste, sealing 
wax, shellac, sulphur, varnish (the latter substance may, in sume cases, be 
dis} d with), or subst of a similar nature, or made from a combina- 
tion of one or more of the same, 
2745. W. Catcuroon, Goswell-road, London, “ Fire-escapes."—Dated 11th 
October, 1862. 
For the purposes of this invention the inventor employs a basket orframe 
adapted to receive the persons about to escape. This basket or frame may 
be made of metal or other openwork, to give lightness to it, and may have 











below. A suitable disengaging clutch is employed for instantly stopping 
the wheel when required. The material to be polished is contained in a 
—— of square frame or holder, but is so placed therein as to allow it to 
rise and fall freely, and so accommodate itself to any undulations in the 
surface of the wheel. This holder, of which one or more may be employed 
simultaneously, is fitted to a radial bar, which is secured to the edge ¢f the 
surrounding casing, the longitudinal edge of the bar and side of the frame 
or holder against which the material under treatment is pressed by the 
action of the rotation of the wheel being in an exact radial line with the 
centre of the axis of the wheel.—Not proceeded with. 


2730. G. Simons, Liege, Belgium, “ Manufacture of plates, rods, axles, tyres, 
= Dated 9th October, 1862. 

The object sought to be accomplished by this invention is the manufacture 
of steel and iron united intimately to each other ; but this,from the nature of 
these metals, is impossible when one of them is welded to the other. The 
inventor states that he has attained this object by the application of the 
principle of partial cementation. By conducting the cementing process in 
the manner described in the specification of this invention, places, bars, 
both round and square, and other articles, may have one or more or all of 
their faces, or apart or the whole of their circumference, steeled, the 
other faces or the interior of the articles not having been at all subject to 
the carbonizing action.—Not proceeded with, 

2731. L. Hoscu, Laurence Pountaey hill, London, ‘‘ Constructing travelling 
trunks and portmanteaus.”—Dated 10th October, 162. 

In ying out this invention the inventor takes two thin sheets of 
suitable wood and glues them together, applying a sheet of canvas or other 
suitable materials between them, taking care to cross the grain of such wood, 
aud this forms the cases of the shapes required.—Not proceeded with. 

2732. W. and S, ScuouEFiKLD, Ashton-under-Lyne, ‘‘ Apparatus for cutting 
button-holes, dc.” — Dated 10th October, 1862. 

In carrying out this invention the inventors make an apparatus working 
on a pivot the same as the ordinary scissors or shears, but instead of the 
two blades cutting by the edges coming in contact they fix a knife at 
the extreme point of the upper part of the cutters, making the said knife 
any suitable length, with a small tube at one end of it fur the purpose of 
culting or rounding the hole at the front end to receive the shank of the 
button. ‘he said knife is secured to the upper part of the apparatus by 
set screws, whereby the inventors are enabied to adjust or regulate it as 
required when it becomes worn, or to take it out for the purpose of 
sharpening. At the end of the bottom part of the cutters they make a slot 
and tix a guide to work in it, which is adjusted to the length required by 
mesns of a graduated :cale on the said guide, and, when set to the proper 
length, is secured by a screw, so that all the holes will be cut of the same 
length. And in addition to the guide they place or fix another guide or 
gauge with a stop or projection to regulate the distance required from the 
edge of the material to be cut.—Not proceeded with. 

2733. E. R. GREEN and J. Cockcrort, Accrington, * Amalgamation of 
materials fornung a substance suitable sor printers’ blanke's, conductors 
used in paper-making, packings for jouts, &e."—Dated 1th October, 
1862. 


In carrying out this invention the patentees combine two or more lengths 
of paper together with a solution of india-rubber, or its substitutes, by 
spreading it between them, and pressing them together. Or they put a 
textile fabric, such as linen, cotton, or woollen, between folds of paper ; or 
they put a textile fabric, such as linen, cotton, or woollen, on the outside, 
with paper underneath, always making the different folds adhere with a 
solution of india-rubber, or its substitutes, as above. In selecting the 
** surface” of the article to be used for printers’ blankets, it must be 
adapted to the peculiar colours used by the printer, as some colours are 
strongly acid, some alkaline, others neutral. For the webs used by paper 
makers, they prefer to use folds of woollen paper, with a textile fabric at 
the back. For washers for packing for steam joints, they join any suitable 
number of any of the above materials together, and submit them to pres- 
sure and heat, or other drying process. 

2736. H. A. Marinoni, Paris, “ Apparatus for fixing type in the chases.”— 
Dated 10th October, 1802, 

This invention consists in the arrang nt and application of wedge or 
inclined piecés or quoins baving rack teeth forming thereon and fitting 
into a pinion or cylinder, having indents to receive the teeth of the rack, 
This wedge with 1ack teeth is placed and abuts against the foot and side- 
stick or furniture and type, and the patentee disposes the cylinder between 
such rack wedge or quoin and the chase. ‘he pinion cylimuer has small 
inclined flanges embracing the chase to keep it in place, as also the 
quoin; a square hole is made in the centre of the pinion cylinder 
fur the insertion of the key whereby to turn it. The pinion cylinder is 
also furnished with bearing surfaces which bear aud roll on the plain 
surfaces of the chase and on the quoin. By turning this cylinder 
it. is propelled and rolls on the quvoin and rubs along the chase by 
reason of the grip of the pinion on the rack teeth of the quoin, and in pass- 
ing from the thin towards the thick part of the quoiu, wedge, or inclined 
piece with a gradually increasing pressure locks and fixes the furniture and 
type firmly in place in the chase, These quoins or inclined pieces may be 
in short lengths, and each fitted and furnished with a pinion cylinder ; or 
two or more quoins may be united in one bar, and appiied with like effect, 
each incline or wedge piece being furnished with a separate pinion cylinder, 
He forms the rack wedge pieces or quoins with serrated surfaces to bear 
against the lead, furniture, or parts against which they press to prevents its 
slipping, thereby insuring the traverse of the pinion cylinder along the 
chase during its action of tightening and fixing the type. 


2741. J. J. SuxpLock, Cambridge-street, Pimlico, * Gas meters.” —Dated 11th 
October, 1862. 

_ In order that a wet gas meter may be rendered the more sure and perfect 
in its registration, the patentee surrounds the drum or measuring wheel 
with an annular float or air tight-vessel of sufficient capacity to displace a 
volume of water equal in weight to the drum,so that by possessing a 
buoyancy it can rise as the water rises, or fall as the water decreases in the 
case; or, more properly speaking, that the water always maintains the 
same level in the drum or measuring wheel. The two ends of the shaft or 
axis of the drum pass through and are guided by a rectangular frame or 
double lever, which is supported and carried by two fixed pivots or bearings 
forming the fulurrum. Upon one end of the lever or frame is secured a 
curved gas holder, which is intended to neutralise the effect of the sudden 
entrance of gas at a high pressure into thedrumor measuring wheel. Upon 
the other end of the frame is attached a weight equal to the weight of the 
curved gas holder, and which has for its object to balance the frame or lever. 
By the rectangular frame or lever vibrating on the fixed points or pivots, the 
drum or measuring wheel is constrained to form an are m foliowing the 
variations of the water level. The curved frame is curved so as to allow 
the spout or supply pipe to pass into the drum. The gas entering the 
meter passes through the inlet valve, which is attached to and acted upon by 
& small float resting upon and governed by the water in the case ; the gas 
then passes through a second valve, which, being suspended, is acted upon 
solely by the position of the meter, thus :—if the meter be horizontal, the 
Kas ap —-= ugh, but if inclined, the is immediately shut off 
until the meter be replaced in its former horizontal position. The gas after 

the two valves enters a chamber into which the supply pipes to the 
drum or measuring wheel and the curved gas holdcr are inserted. The 











shaft or axis of the drums or measuring wheel is titted with a worm, by 


a tem} 'Y top, so as to be generally used as a table or side-board, and it 
is provided with several chains or cords by which it may be suspended from 
acentral ring or connection, with one end of a main supporting chain or 
rope, the other end of which is attached to a spindle which may be applied 
to the window or other opening from which escape is to be effected. Upon 
this spindle is applied a pulley, acted upon bya iziction band or brake, so 
that a person in the place from which descent is to be effected may, by 
acting on this friction band or brake, regulate the speed of descent of the 
basket or frame, or by a separate chain or cord the party descending may 
regulate the speed ot descent, He also furms the spindie from which the 
chain or cord is unwound in the descent of the basket or frame of a pro- 
gressively diminishing diameter from one end to the other, thereby to 
avoid the tendency to a progressive increase of velocity arising from the 
action of gravity during suc descent. And he also forms the ribs of the 
basket or frame curved, and inclining inwards at the bottom, and when it 
is formed of several sides the surfaces between the ribs are inciined inwards, 
by which facility is given in passing cornices or other projections from the 
surface of the structure,— Nut proceeded with. 

2748. A. V. Newton, Chancery-lane, London, *‘ Evaporating apparatus, 
applicable to the manufacture of suyar.”—A communication, —Duted 11th 
October, 1862, 

In constructing Pp ig Apparat ding to this invention the 
bottoms of the pans or boilers are made with corrugations sufficiently deep 
to form flucs running longitudinally alung the bviler, for the passage 
forwards of the flame and heated gases of the furnace, and between these 
flues channels for the circulation of the liquid under treatment. The 
boising vessels may be arranged in the ordinary manner employed in the 
colonics. 

2749. A. V. Newton, Chancery-lane, London, “ Sewing machines.”—A com- 
municution.—Lated 11th October, 1862. 

This invention consists in providing the means whereby the use of the 
ofdinary shuttle may be dispensed with, and the consequent necessity of 
rewinding the thread removed, while at the same time a reguiar shuttle 
stitch, alike upon both sides of the cloth, and of an elastic character, is pro- 
du The mvention further comprises a means for giving the requuite 
motions to the feed by the use of a spring-cam feeding vevice which is much 
stronger und at the same time more simple and jess liable to get out of 
repair than those in ordinary use, This invention cannot be deseri 
without reference to the drawings. 

2750. S. Cuatwoop, Bolton, Lancashire, “ Fire and thief-proof deposi- 
tories.”"—Dated 13th October, 1862. 

This invention cannot be uescribed without reference to the drawings. 
2751. G. Harvey and A. Harvey, jun., Glasgow, * Boring machinery.”— 

Datel 13th October, 1862. 

This invention cannot be described without reference to the drawings, 
2760. E. B. Witson, Parliament-street, Westminster, “‘ Apparatus employed 

in the manufacture of iron and steel.” — Dated 13th October, Leb2. 

This inveution cousists iu the employment of a valve, st« p cock, or other 
suitable contrivance applied to the blast pipe or pipes of Lue atmospheric 
vessels, or of blast furnaces, employed in the manufacture of iron and stecl, 
for the purposes of throttling or wire drawiug the blast before entering such 
vessels or furnaces, and producing in reality a blow-pipe action, by :eason 
o! the tenuity of the entering jet or jets of air, steam, or gas injected. 

2762. F. G. Grice, Westbromwich, ** Nuts for screwed bolts.”— Dated 14th 
October, 1862. 

This invention consists in manufacturing nuts for screwed bolts at one 
heat, that is tosay, by taking nut iron direct from the rolls and subjecting 
it, without reheating, to the treatmcnt proper to convert it into nus. By 
this invention the deterioration in the quality of the iron caused by reheat- 
ing is prevented, and the nuts are produced of a uniform thickness, In 
carrying the invention into effect the patentee rolis iron of the proper 
shape and size in suitably constructed roils, and as the heated and sha; 
iron comes from the rolls he cuts it into short lengths by meaus of a 
circular saw, or by a pair of shears, the said lengths being of such a size 
as to enable the workman tw hold them easily with a pair of tongs. He 
feeds these short lengths of nut iron into a machine working at a quick 
speed, cutting off tue nuts from the nut iron, and shaping and punching 
tue puts while the iron retains sutlicient heat for these purposes. ‘The 
machine (or machines) which he employs for converting the nut iron into 
nuts have, essentially, the same construction and action as ordinary 
machines, but the parts are made to work with a quicker speed. 

768. D. and C. J. Rew, Newcastle-on-Tyne, ** Cases for watches.”— Dated 
14th October, 1862. 

This invention consists in the manufacture of cases for watches and 
other pocket timekeepers of the alioy or compound of copper and 
aluminium hereafter described :—The patentees believe that the best com- 
pound or alley for the purpose consists of 924 parts of the best copper, and 
74 parts of aluminium ; this alloy possesses a good gold colour, and has 
good working qualities. The proportions of tue alloy may, however, be 
sumewhat varied, 

2769. M. Cartwriaut, Hoxton, London, ‘‘ Plates for artificial teeth.” —Dated 
lath October, lee2. 

This invention consists in combining leaf gold, or finely precipitated gold, 
with india-rubber or gutta-percha, for the purpose of furming plates for 
artificial teeth. The patentee first dissolves inuia-rubber or gutta-percha, 
and grinds the gold leaf with the same, in order effectually to combine the 
metal with the yum used. He afterwards heats this compounc to render it 
plastic, and shapes the plate by working it uver or into a mould or model of 
the piate to be produced. The invention further consists in forming plates 
of avombination of suiphuret of zinc and kaolin, which after being reduced 
to a liquid state, is appiied in successive Jayers upon the model ot the plate 
to be produced, uotu a sufticiently thick plate composed of such layers is 
formed, In some cases, for affording additional strength to the plates, he 
introduces some fibruus material or metal gauze. 

2770. R. A. Brooman, Flet-etreet, London, “ Apparatus for carburetting gas.” 
—A communiation.— Dated 14th October, 1862. 

This invention cannot be described without ref to the drawing 
2771. R. A. Brooman, Fleet-street, London, *‘ Dressing millstones."—A com- 

munication.—Dated lath October, 1862. 
is i i ist ily in dressing millstones by the action of 
matter of which they are composed.—Not 


ting 
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hydrofluoric acid on the silicious 
proceeded with. 


2775. J. H. Jouxson, Lincoln’s-inn-flelds, London, “ Sewing machines.”—A 
communication.— Dated lath October, Lovz. 

This invention relates to a peculiar construction and arrangement of 
sewiug machiue suitable for button-hole or edge-finishing or stitching. In 
this machine the vertical needle bar or carrier nas # lateral moti »» imparted 
to it by a cam, for the purpose of causing the vertical needie Wo pass alter- 
nately through and over the edge of the material operated upon. The up- 
and-down mutiou of the needic var 1s obtained trom a crauk pin in a dise..n 
the front end of a driving shaft working in a slotted piece attached to the 
needle bar. The cam shaft is placed vertically, and reveives its motion 
from the driving shaft by means of a bevel wheei and pinion, it making ove 
revolution for two of the same shaft. A loop operates beneath the 
table, being connected by a bar with a suitable cam on the vertical main 
shaft. The detailed srrangements as described in the epecification are very 
voluminous, aud gaunt ve given here in tull, 





THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tuts Week's Iron Trave: No Improvement —Tue Puppiers’ Strixe: 
The Beginning of the End—Trave Marks In tHe Iron ‘rape 
—Coat Trave: Moderately Brisk —Orvences Unver Tae Mines’ 
Inspection Act: Fines Jmposed—Tus Genera Manuracturtne 
Traves: Decreased Activity—Banxnvercy or Mx. J. Brazier Guy- 
Lock Maker—Oprosirion IN BinMincuam TO THE AMALGAMATION 
or Tus Great Western AND West Mipvtanp Companies: The Town 
Council and the Chamber of Commerce in Action—Mn. SKtoMore ov 
Coventry ON OxnamentaL Inonworks: //is Lecture in Birming- 
ham—Proposep Dining Hautes in Birmincnam—-Cosr or Liiva 
NATING THE Extenton or A Caurcu—Accipent at A Rattway 
Works rroa tae Fant or Iron Ginpers: Two Men Killed. 

Briskvess in the iron trade of this district is at present neither a 

leading nor extensive feature. Most of the works, however, that 

are not kept standing by the strike of the puddlers, are dving a quiet, 
but not a prosperous trade. If the men were not out there would 
be a felt slackness at not a few establishments; for, as a rule, the 
demand this week has not been equal to that of last, either on 
account of the home or the foreign trade, Puddled bars are being 
obtained with less difficulty from makers in this district, and readily 
from Shropshire, In this district the masters who want them send 
pigs to the makers, and pay £5 ds. for the bars after deducting 
£3 5s. a ton for the pigs. ‘he cocditions are not very much to be 
desired by makers; aud they ar- not likely long w prevail, for 
some of the puddlers at the leading works where the men are out, 
bave just returned to their work. Their having done so will, it is 
expected, induce the rest to follow their example within a week or 

a fortnight. ‘he trade are complaining that one of tho firms 

where the men have struck without giving notice have not sum- 

moned the men, and the firm in question is now applying for 
summons, ‘Che men have this week collected a total sum of 
£100, which is divided in the proportion of 4s, 3d. per man, 

Pig-iron is at present unsaleable, stocks being still heavy in the 
hands of cousumers, 

A decision recently given in the Court of Common Pleas, is of 
interest to many of our readers. The case was that of “ Hopkius 
v. Hitchcock,” where, on a contract for the sale of iron, branded 
“§ and H with a crown,” Sand H being the initials of the firm, 
iron of a similar quality, but branded “ H & Co, with a crown,” was 
delivered. Snowden, one of the firm, having retired, it was held 
that the change of brand was no ground for not accepting the goods, 
the Court being of opinion that the contract was one for a particu- 
lar description of iron, and not for a particular brand. Mr. Justice 
Byles, in giving his decision, said that he was fully sensible of the 
artificial value of brands, and was quite aware that, putting an ex- 
treme case, some brands would sell anything; but in this instance 
it was not a contract for such and such a brand, but was merely a 
matter of description, and probably inaccurate description. ‘There 
was no doubt that the iron was of the same quality as that ordered. 

The influence of the puddlers’ strike upon the coal trade is as 
yet rather anticipatory than actual, At present, though an adverse 
effect is of course in some degree apparent, yet operations at the 
various pits have not hitherto very materially suffered, and are in 
fact carried on with a certain amount of briskness, For minerals 
intended for transit to different parts of the country by rail and 
canal, a fair demand is now experienced. For good qualities of 
white ironstone and gubbin, 14s. and 16s. per ton, respectively, is 
now realised, and the demand at this rate 1s tolerably good. The 
labour market is buoyant. 

By some cases heard on Friday last, at the Wolverhampton 
police-court, we are again reminded that, either from ignorance or 
inattention on the part of some of the colliery proprietors and mana- 
gers of this district, the observauce of the Government rules has 
not yet become general. On the occasion referred to, Wm. White, 
agent to Mr. B. Whitehouse, of the Ebenezer Colliery, Westbrom- 
wich, for neglecting to send the usual notices to the Secretary of State 
and tothe Government Inspector of Mines, within twenty-four hours 
of the occurrence of an accident, which consisted of an explosion 
of fire-damp, and by which a man was killed, was fined £10 and 
costs, ‘T'he charge was brought under the !9%th section of the Coul 
Mines Inspection Act. . Henry Dawes, proprietor of the 
Bromford Colliery, for neglecting to give a similar notice to the 
Inspector of Mines, was flued £10 and costs. As during the hearing 
of the case it transpired that the notice sent to the Secretary of State 
was sigued by the defendant's clerk, and not by the manager or agent 
of the colliery, the stipendiary magistrate who decided the case, ex- 
pressed an opinion that such a notice was illegal. A charge under 
the7th general rule (whichenactsthat distinct and definite signal for 
communication from the bottom of the shaft to the surface, aud from 
the surface to the bottom of the shaft, shall be provided at every 
pit) against James McDonald, agent to the new British Iron Com- 
pany, was dismissed for waut of jurisdiction. Joseph Cartwright, as 
chief banksman at a pit in Coibourn’s Colliery, in the parish of 
Tipton, near Wolverhampton, was fined the maximum penalty of £2 
and costs for a violation of the 10th special rule, in having neglected 
to put up the fence guards round the mouth of the pit ou the night 
of the 19th of February. 

In the general manufacturing trades of this district extensive 
animation uas not, within the last week or nine days, been the lead- 
ing characteristic. ‘The inference, however, that extensive dullness is 
the leading feature, will be as incorrect as that the opposite is the 
case; in fact, the application of a medium descriptive term to the 
prevalent state of affairs would now seem to be the most correct. A 
proof of this will be found in the fact that, in all the more im t 
branches, the maintenance of short time and an extended restriction 
of labour is unnecessary, At Birmingham complaints among the 
manufacturers eugaged in the fancy trades are still rife, but these 
are by some persons attributed rather to the reduced protit conse- 
quent upon the existence of a keen competition than to an extensive 
absence of orders, In the lesser branches a certain amount 
of dullness is vow perceptible; but to trades of more import- 
ance this remark is not applicable. At the rolling miils 
Operations are characterised by a fair amount of activity; 
aud idleness on the part of the edge-tuol mavufacturers, 
tube-makers, platers, and wire-drawers is needless. Jn the foreign 
trade the prevalence of inactivity is not, considering the period of 
the year, very perceptible. From the Spanish West ludies the 
number of orders received have reached an average, aud Australia 
aud the Cape have recently contributed to swell the list. For 
Canada the spring demand has been moderately brisk, while 
America is buyiug very litue. 

ln the benkraptay case of J. Brazier, gun-lock maker, of Wol- 
verhampton, heard recently at the Birmingham Court, it was shown 
that the bankrupt’s liabilities were as follow :—Oreditors unsecured 
£592 5s. 9d.; secured, £513 10s.; and surplus in bad debts, 
£990 14s. 2d.; assets: good debts £159 1Us. 5d.; doubtful 
debts, £310 83. 10d.; bad debts, £1,073 5s.; and other property, 
£789 12s. 2d. During the hearing of the case it was stated that the 
bankrupt had been in busivess for upwards of forty years, and that 
the debts had accumulated withiu the last few years. ‘The order of 
discharge was granted. 

‘The proposal for the amalgamation of the Great Western and 
West Midland Railways is meeting with the practical opposition of 
the leading men of Birmingham. The Chamber of Commerce has 
agreed to petition the House of Lords against the measure, and the 
‘Town Council have not only adupted a similar petition but have 
also authorised their general purposes committee to take such 
other steps as they might consider necessary in regard to the mea- 
sure. ‘I'he opposition of the Council is based upon the intelligible 
ground that the proposed amalgamation, and iis incidental traffic 
arrangements, will destroy that competition which is essential to the 
interests of the trading community; and it is hoped that for this 
measure will be ensured the same fate which befel a somewhat 
similar proposal brought forward two or three years ogo, The 
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Midland Railway opposed the bill, but it has been arranged that 
stich opposition should be withdrawn on the insertion in the bill of 
fin agreement for securing special facilities to the traffic of the Mid- 
land ey my | with South Wales and other distticts which will be 
vccupied by the amalgamated cotnpany, and for the mutual inter- 
change of traffic betweett the Midland and Great Western Com- 
panies, The bill, with the addition of this agreement, has been 
sanctiored by the committee of the House of Coinmons, and the 
necessary consent of the Midland shareliolders before the bill 
— be submitted to the House of Lords has alteady been ob- 
ained. 

On Monday evening last the fourth of a series of six lectures, in 
reference to subjects interesting especially to the inhabitants of Bir- 
mingham, and which were connected with the recent International 
Exhibition, was delivered in the Birmingham and Midland Institute. 
Tho lecture was by Mr. F. Skidmore, of Coventry, and its title was 
“ Works in the Precious Metals—Ecclesiastical, and other Metal 
Work.” In opening his sabject the lecturer remarked that, as a 
department of art, metallic work wis tnest important; but, he said, the 
condition of metallic work, before the Exhibition of 1851, was 
starcely knowable. Though, in fact, metallic art twas scarcely 
known at the present time, yet the Exhibition of last yea? enabled 
the people of England to compare the products of that nature with 
those of other countries and other ages, and they found thata marked 
iinproveient had taken place. Speaking of the contents of the 
Exhibition, Mr. Skidmore remarked that there were many ancient 
arts which were not fairly represented, cither in 1851 or 1862, some 
of which were intimately connected withthe manufactures of Birming- 
ham. ‘The goldsmith’s art showed a marked, # pensible, and distinct 
progress when compared with 1851. In that year the largest productions 
shown in metal works were the cast iron gates of the Coalbrockdale 
Company, but in 1662 a more refined and infinitely exalted state of 
things resulted in the wrought iron gates, which were not one, 
but many. ‘The difference between the metal works shown in 1851 
and of those shown in 1862 was so marked that scarcely any com- 
prrison could be made, The lecturer then proceeded to discuss the 
position which the people of the 19th century held in regard to 
metallic works, in contrast with the skill of the aucients in the same 
material. He thought, he said, that the applaneces of metallic works 
at the present time were stich as the world had never seen: yet it 
was quite as trne that the results were most deplorable. For 
columns enriched and beaten capitals we looked in vain. Money 
was expended in large quantities, but we had no real art. We had 
constructive skill—we had art merely in its first rudiments. It could 
not be true, it could not be right, that the 19th century should have 
so many advantages and not make use of them; and he contended 
that the public, in respect of metallic art, should compare themsclves, 
not with themselves, but with other ages. ‘They would thus find 
that they were at the present time very inferior in metallic art when 
compared with the ancients. After illustrating this part of his 
lecture by incidents and passages from ancient writers, the lecturer 
said that one of the greatest opportunities ever given to man for 
carrying out a work which might be Jooked upon by future genera- 
tions as a monument of the skill and enterprise of their forefathers, 
was the demise of the lamented and estimable Prince Albert. And 
yet that opportunity had been almost allowed to slip through. The 
first notion was to erect a simple column, and that, too, when Egypt 
had nearly a thousand magnificent monuments in its valley. The 
application of metal to a@ grand memorial had been successfully 
treated by Mr. Scott. But then, again, came the necessity of the day 
—not to do anything too great, and not to expend too much money. 
The consequence was that the memorial, instead of being the 
elegant anc important thing which the designer had intended, had 
been reduced to just half its contemplated size. He recommended 
the application of metal to monuments as beautiful and inexpensive. 

A movement is now on foot in Birmingham for the establishment 
of cheap dining halls for the people, uponthe Glasgow model. Ata 
meeting held on Friday Jast a resolution was adopted to the effect 
that it is desirable to form a company under the Joint Stock Com- 

manies Limited Liability Act, with a shareholders’ capital of £5,000, 
‘or the purpose of establishing cheap dining halls, to be called “ The 
People’s Dining Hall Company.” A provisional committee, to pre- 
pare the prospectus and articles of association, was appointed. 

From a statement of accounts recently published we learn that 
the cost of iliuminating St. Philip's Church, Birmingham, upon the 
occasion of the marriage of the Prince of Wales, was, for the first 
illumination, £441 15s. 2d.; and for thesecond, £71 17s, 4d., making 
a total cost for the two illuminations of £513 12s. 6d. 

An accident, :esulting in the loss of two lives, occurred a few 
days since at the railway wheel and axle-tree manufactory of 
Messrs. Smith avd Sons, at Spring Hill, near Birmingham. In 
addition to their ordinary business, Messrs. Smith carry on the 
business of manufacturers of girders for railway bridges, and 
having, on Thursday morning last, completed two of these for a 
railway company, their works were visited by a Mr. Chas. Grace, 
an inspector of girders in the employ of Mr. ‘I’. E. Marsh, C.E., of 
Bath, in order to witness the operation of testing. The two 
girders were placed in the usual position, a platform extend- 
ing from one to the other was erected, and upon this was 
placed about forty tons of pig iron as a testing weight. One 
of the ponderous pieces of ironwork had been safely tested a 
few days before, but on this morning, while the workmen were in 
the actof removing the testing weight to thesecond girder, suddenly, 
from some inexplicable cause, the right hand of the two girders fell, 
and falling carried the other with it. ‘Che immense weight fell upon 
and completely buried Mr. Grace and a man named Taylor, and also 
slightly injured two other men who were standing near. ‘The dead 
and mutilated body of Mr. Grace was afterwards recovered, and 
Taylor, though not quite dead when recovered, speedily expired from 
the effects of his injuries. 





NOTES FROM ‘THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortnenn Matters: The Whittle Dean Water Company: United 
Kingdom Telegraph Company, e.—S tate Or TRADE AT SUSFFLELD: 
Armour I’lates—Sewacs av Manxcursrer—Discovery or a Sup- 
TERRANKEAN Forest at HuLtt—Tus Government ann tuk Lisrkrss 
iN Lancasnine—Scorrisn Torics: North Eritish Railway Clyde 
Shipbuilding: Glasgow Association of Assistant Engineers. 


In accordance with a bill which has just passed through Parliament, 
the Whittle Dean Water Company is about to change its name tu 
the Newcastle and Gateshead Water Co.npany. It is proposed con- 
siderably to enlarge the existing scope of operations, and in cases of 
emergency the directors will be at liberty to draw upon the re- 
sources of the Tyne, but upon this concession a certain measure of 
restraint has been placed. A great objection to the bill, as originally 
promoted, was an attempt to materially angment the rates; but upon 
this proposal the committee of the Commons placed their veto, so 
that the former charges will be retained; and as 1t may be antici- 
pated that the incresse of the demand will be commensurate 
with the extension of the supply, the company are not likely 
to be losers by the arrangement. In the coustruction of 
new works a sum of about £80,000 will be involved. <A 
meeting, convened by circular, was held last week in Newcastle. 
to cousider the best means of completing the sum of £5,000 which 
the United Kingdom ‘Telegraph Company required to be locally 
subseribed for the extension of their wires to the town, Mr. An- 


drews, the manager, attended, and stated that the company’s wires | 


were now being completed to Bradford, Leeds, lull, Hudderstield, 
Nottingham, &c., and further, that the sums required at Edjnburgh, 
and Leith, and Glasgow, were subscribed; it nuw, therefore, only 
remained for Neweastle and the neighbouring towns to decide 
whether they would avail themselves of the arrangement proposed, 
when the company would be prepared at once to extend their system 
to Newcastle. They had already shown, by the progress made in 
building their lines throughout Lancashire and Yorkshire districts, 








that immediately on the lists being nrade up in the diferent towns 
the directors lost no time in beginning and ecmpleting operations. 

The staple trades of Sheffield are generally in an unsatisfactory 
state. There are some exceptions, however, to the depression. 
Thus in Rotherham and the neighbourhood trade is reederately 
good. The large iron houses are also tolerably busy, and the rail- 
way wagon builders are stated to be better off for orders than they 
nave been for some time past. Messrs. John Brown aud Co., of 
Sheffield, have been selected by the Admiralty to supply the armour- 
plates for H.M.S. Ocean, and Messrs. Beale, of Rotherham, have 
been entrusted with the order for those intended to encase H.M.S. 
Zealous. 

Y’'rom Manchester we learn that the Sanitary and Town Sewage 
Manure Company has obtained permission from the lamp and 
scavenging comittce of the city council to use adistrict in Man- 
chester upon their system, in order to bring the matter practically 
before the council. ‘I'l district selected will be in the neighbour- 
hood of Oldham-road. 

During the progress of the Victoris Dock extension works at 
Hull, a subterranean forest has been struck at a depth of 32ft. from 
the surface. In one instance the root and part of the stem of an 
immense oak, about 20 feet in circumference, and iy a good state of 
preservation, lies exposed, and, as it is on a level with the bottom of 
the dock, it will probably continu in its original position wntil the 
end of time. ‘he remains of the trunks of two other large trees 
have also been dug up, one of which bears the evident marks of fire. 
In some instances the wood is mixed with clay, and mostly as black 
as ebony, and when cut by the workmen’s spades, soon crumbles into 
dust by the action of the air. The forest appears to have been of a 
very great extent, for at present no Jimit has been found to its 
boundaries. Wherever the excavations are continued, the workmen 
discover traces of its existence. It may not be uninteresting to 
describe the geologieal condition of the strata. Clay is found to 
about 15 feet below the surface, and beneath that a seam of sand, 
which is followed by afstratum of sand of a moister nature, greatly 
mixed with cockle and other fresh-water sbells, and then comes 
the seam containing the wood, wetter still. In the Lincolnshire fens 
similar buried forests have been struck and the Rev. FE. Trollope read, 
a’ few mouths since, a paper on the subject, before one of the local 
societies. 

Mr. Rawlinson, an inspector sent down to Laneashire by the 
Government to inquire into the best mode of setting unemployed 
operatives to work, states that his object is merely to proszeeute an 
investigation—he has no authority to pledge the Government to any- 
thing. Mr. LRawlinson’s mission seems to have been favourably 
regarded in the various towns which he has visited. At Blackburn 
it was stated that £70,000 might be profitably expended in re- 
productive works, such as the paving of some 15 miles of streets, 
completing the drainage and sewage of the town, making several 
new and desirable thoronghfares, &c. Similar statements have been 
made elsewhere. 

The extreme north—in plainer words, Scotland—supplies, as 
usual, many items of interest. The North british Railway Com- 
pany has obtained powers from a committee of the House of Lords 
torun steamers to Belfast, but similar powers applied for with re- 
ference to Liverpool, Dumfries, and Annan have been refused. The 
mileage of the North British system now amouuts to 410 miles in 
working, and 101 miles more are either authorised or in course of 
construction. ‘I'he company’s only port on the west coast is Silloth, 
upon which point all their system converges. Clyde shipbuilding 
continues extremely active. Among recent launches we may note 
the Rolf Krake, a cupola screw armour-clad man-of-war, built for 
the Danish navy, by Mes:rs. R. Nap er and Sons. Ler dimensions 
are—length over all, 185ft.; breadth, 38; depth, 144: engines, 
240-horse power; tonnage, 1,246 tons. ‘She is completely 
armour-clad, from stem to stern, the plates extending for 
some distance below the water line. Her armour plates 
are 4}in. in thickness, increasing to 7}in. at the port-holes, with a 
backing throughout the hull of 9in. of teak. The cupolas or 
towers are built of plates outside, fixed on T-iron, and backed by 
19in. of teak, the plates being 4}in. thick. ‘These cupolas project 
4ift. above the upper deck, and are 21}ft. in diameter. They 
revolve on the lower deck, on which the gearing rests, and where 
they are easily turned either from the inside or from the out- 
side. Her armament will consist of four 68-pounder guns, two 
in each tower, being worked inside and pointed by a gunner, who 
will take aim from a man-hole in the grated yoof. ‘The same 
principle to ensure great strength has been carried out in building 
the Rolf Krake as in the Black Prince and Hector. The screw 
ocean steamer Principe Alfonso, launched early in April by Messrs. 
W. Denny and Brothers, of Dumbarton, has left the Clyde. The 
Principe Alfonso is about 2,000 tons total measurement, with en- 
gines of 400-horse power nominal, supplied by Messrs. Denny and 
Co. She is the property of Messrs. A. Lopez and Co., Alicaute, 
and is intended for the trade between Spain and Havana. On Satur- 
day Messrs. Caird and Co. launched from their yard at Cartsdyke a 
paddle steamer, named the Lord Gough, the property of the 
Dublin and Glasgow Steam-packet Company. ‘The Lord Gough is 
a steamer in many respects similar to the Lord Clyde (re-named 
General Stonewall Jackson, since her purchase by the Confederate 
Government), known on the Glasgow and Dublin station as having 
performed some of the quickest passagesfrom port to port on record. 
the Lord Gough is 770 tons register, and will be titted up with 
oscillating engines of 280 nominal horse-power. Her length and 
fore-rake are 240ft. (being six feet longer than the Lord Clyde); 
breadth, 26ft.; and depth of hold, 14ft. 9in. Her internal fittings 
are being proceeded with, and she is expected tobe upon the Dublin 
and Glasgow station next month. ‘The same builders are cou- 
structing two similar steamers for the owners of the Lord Gough 
(Messrs. Lewis Potter and Co.), one of which will be named the Lord 
Clyde, the othernot having yet received her name. Messrs W. Symons 
and Co, launched yesterday week from their yard at Renfrew a paddle 
steamer, with engines on board, of about 700 tons, intended for the 
mail service. She was named the * Flavio Cyioja,” and_is fitted up 
in first-class style with double cabins for 100 passengers. This fine 
vessel is for the same line as the steamer Marco Polo, constructed 
by the same builders, which left last week, and accomplished 
the distance from the Clyde to Queenstown, over 400 miles, in 
twenty - four hours, with 250 tons cargo on board, being 
at the rate of sixteen miles an hour, in a channel sea. Some 
more swift river steamers have been purchased during the 
past week on account of the Confederate Government. It is stated that 
the steamer Mail, plying on the Kilmun station, will shortly be 
withdrawn, having been sold for £7,000. The steamer Jupiter, 
lovg known on the Largs, Millport, and Arran route, has been 
purchased for something like the sum of £6,000, and the steamer 
Eagle, which was being built for coast traffic, has also been sold to the 
Confederate Government for upwards of £8,0u0. The Largs steamer 
Vesta is reported to have been purchased by parties in Glasgow for 
local river traffic. Other vessels now being built in several of the 
shipbuilding yards are reported as being pushed rapidly forward to 
meet the growing wants of the South. Al propos of this subject, the 
North British Daily Mail gives the following curious narra- 
tive of a visit paid by a federal spy to the Clyde yards:— 
“A few days ago an individual presented himself at the 


' vard of Messrs. J. and G. Thomson, Govan, the bearer of an 


introduction from a gentleman in London who holds a first place as 
au owner of mercantiie shipping. His ostensible object was to buy 
or to get built some half dozen steamers. He was sown round the 
place. At first his talk was about his own pretended errand, and he 
asked anxiously as to the cost of vessels such as he represented he 
required ; but very soon his curiosity was attracted by the speci- 
mens of naval architecture by which he was surrounded, and he 
plainly evinced more interest in their ownership and destination 
than his own business as stated. ‘To his inquiries he received no 
further reply than ordinary politeness rendered needful; and he 
left without coming to any arrangement in regard to the proposed 
steamers. He recovered, however, his letter of introduction. The 
same evening, accompanied by a servant, he presented it, at Dum- 
barton,{to the Messrs. Denny—in whose yard the Japan (since 





christened the Virginia) was built. Of course, it procured for hin 
a favourable reception. Here he repeated his inquiries about 
steamers he intended building; but here, also, having made the 
tour of the yard, he speedily diverged to other topics, asking 
many questions foreign to the pretended matter in hand, 
evidenciug so much anxiety to acquire particulars of what 
was doing in the yard as to raise suspicions and stultify his real 
object. On Thursday the persevering gentleman visited the yard of 
the Messrs. Stephen, at Kelvinhaugh. Here he once more produced 
his credentials, and was allowed asurvey of the yard. His attention 
was particularly arrested by a large vessel of wood and iron which 
the Messrs. Stephen are presently constructing. He was most per- 
tinacious in his inquiries about it—so pertinacious that he quite 
overdid his part, and ted Mr. Stephen, who accompanied him, to 
suspect, and play with him. Feeling, probably, that he had been 
held off, and alike piqued and chagrined by the circumstances, he 
re-appeared on Saturday—the bearer, this time, of a second letter, in- 
dited by a gentleman in town, under cover of which, after dilating for 
some time upon his San Francisco purposes and prospects, he renewed, 
with an augmented eagerness, his inquiries as to the ship he deemed 
somysterious and suspicious. But Mr. Stephen chose to keep his own 
counsel and to enjoy the annoyance thereby plainly caused to his 
visitor, who, as le left, was informed that, if through any mishap 
the contract for the vessel fell through, she might, with much ease 
and at little cost, be converted into a second Alabama—in which 
case his employers could not do better than make an investment, 
which might, if equally well handled, take revenge upon the cele- 
brated Southern scourge. We understand Messrs. Scott and Co., of 
Greenoek, were also favoured with a visit, and that the gentleman to 
whom he there addressed himself, very quickly divining the real 
object, communicated to him, in confidence, the particulars of two 
large steamers building, which were capable of being armour-plated. 
and one steamer the expected tremendous speed of which was very 
suspicious of a second Virginia.” 

While upon Scottish topics, we ought to add that the Glasgow 
Association of Assistant-Engineers has just closed its meetings for 
the session 1862-3. At the last meeting Mr. R. H. Leask read a 
paper on mariue boilers adapted for carrying high pressures, exhibit- 
ing drawings of boilers carrying a pressure of not less than 60 1b, 
per square inch. ‘The following gentlemen have been elected office- 
bearers forthe session of 1863-4:—President, Mr. J. A. Smith; Vice- 
Presidents, Messrs. A. Russell and T. Lyall ; committee, Messrs. W. 
K. Copland, James Cardiff, A. Strathern, K. Leask, J. Ghewg, and 
J. Clarkson. 





THE METAL MARKET. 

Tue meal market continues in a languid state, and but little appear- 
ance of improvement. 

Ixoy.—Scotch pig iron is languid ; 50s. 3d. for warrants at Glasgow ; rail- 
way bars are quoted ut £5 10s. to £5 12s. 6d. nett cash, fur ordinary specifi- 
cations. Welsh bar iron £5 10s, at Cardiff, with a discount of 3 per cent. 
For staffordshire iron the demand for bars is very trifling, compared to 
the production. In shects and hoops a fair inquiry ; inship ana boiler 
plates a large business, 

Correr.—A fortnight since there were considerable sellers, and a con- 
sequent giving way of prices. The market again rallied, and there are no 
se lers under smelters’ price list, viz., sheeting, £96 ; tile and cake, £89 per 
ton. 

‘Irn remains dull of sale. English refined is quoted at £124; bar, £120 
yer ton, 

: SpxLTeR —The price is £17 12s. 6d. ;buyers and sellers, £17 15s. The 
stock 1s 40 000 tons. 

Leap is steady ; £20 5s, for common brands. 

Swepisu }RoN is without demand, the high price, viz, £12, and the 
enormous stock in the Indian Piesidencics, excluding all business in the 
article. 

‘TIN PLATES in moderate request : 26s. for common charcoal ; 22s. 6d. for 
good coke. Moats anv Co. 


¢5, Old Broad-street, May 13, 1863. 


PRICES CURRENT OF TIMBER. 














1862. 1863. $2. 1863. 
Perlood—4 8 £ & £8% £ Perlood— 4.4% £6 £4. 
Teak.ccecececeeeesd2 O13 0 1510 17.0 Yel, pine, per reduceac. 
Quebec, red pine .. 3 10 $10 310 4:19 Canada. Ist quality 17 vl8s 0 WF 01810 
ellow piness 31° 410 3 u 4 0 2nd do... 11 O12 9 12 OI210 
St.Jolin, NB,yel. © OG 0 5 0 510 jangel, yellow, 13 © 1310 18 0 13 lo 
Queboc, oak, wuke 510 610 5 0 510 ‘St. Petersby. yel... Mls ia 0 12 Uas ke 
birch .... 319 410, 310 40 = Finland 9 9 ol 0 
Memcl.. 0 0 0 0 0 OO 0 emel .. lwvilsv 
310 5 VU, 310 615 Gothenburg, » lo Olly 
6lv; 310 6 0 | whi elvolo : 
31!) 215 310 |Geffe, yellow .. 10 v01l 0 
310, 310 4 0 ‘Soderhamn ... .. 9101010; 10 01010 
3.5, 3 5 210 Christionta,perO ! 
215' 315 3 W 12 teby 3 by 96 21 o23 0 2030 
60 5060 IMs eee +yellow 
6v 56060 Pon kin t 
rdpmeO 0 Ov O00 9 © A tether! hogy a * ouieé 
Dantz,tm510 616) 6 U 610 | Staves, per standard | 
a Sane 0 810 8 O 610 (Quebec, pipe .... 70 0 759 Te 0 750 
Deals, per C., 12 ft. by 3 by 9 in, _ puncheon 18 0 we WO ine 
Quebec, wht. spruce 15 10 18 10 13 018 0 Baltic, — 150 0 160 0 160 01700 
St. Jolnwhesprucel4é 0151) 13 016 0 pipe ws. + 





SCOTCH PIG IRON REPORT, 


s. d. 
55 0 £.0.b Glasgow, 
55 0 d 


oo 0. 


No. 1 Gartsherrie .. «- 
1 Coltness .. 


rs 1 Calder... o o 52 9 do 
» 1 G.M.B. oo of 50 6 do. 
ee Do. oc of oc 49 9 do. 


M.Nos. Do. .. « o 50 3 do. 
d 


WARRANTS, . . 

Cash prompt .. .. 50 6 per ton, 
8-5th No. 1 and 1 an eo oo 50 D do. 
5th » 3 ++ 12 mos. 5 ow 2&6 & 
65-8. as e. 


” ” ee 
MANUFACTURED IKON, 


Bars,Govan ., . « «47 5 0 nett. 
» Common oo of of 638 6 
Drumpeller, Common .. .. 615 0 
bo. Best .. 715 0 


Cramond Scrap Bars delivered 

in London .. .- «+ « 10 5 
Plates and Sheets, £9 5s. to £10 0 
Rails eo ce ce co ce 610 
Pipes oo oo cc oo of £15 
Chairs .. 


0 less 5 per cent. 


ecco 


eo ce of «- $10 
GiasGow, 13th May, 1863. 
The tone of the pig iron market, since this day week, has been healthy. 
A tair quantity of iron has changed hands at the current prices, and as 
these are just now as low as they bave been at any time during this year, a 
further extension of business may be looked for. The present rates cannot 
be equal to prime cost, and when so important an article comes beluw 
that it cannot fail to attract the attention.of specul and capitalist 
Exports jast week were 16,829 tons, against 14,127 tons in the corre- 
sponding week of last year. 





Snaw, THOMSON AND Moore. 


Tne “ Mechanics’ Magazine,” Sept. 5, speaking of Benson's 
Watches, says:—* ‘Lhe number of watches produced at Ludgate- 
hill is something enormous, touching 15,000 yearly, manufactured 
on the most approved principle of division of labour, under the per- 
sonal superintendence of the principal. The firm, as we under- 
stand, does not profess to make watches at the lowest price, but the 
best watches at the price ; and from the magnitude of their business, 
and the necessity for more extensive premises, we may fairly judge 
that they have received the impress of public approval.” Chrono- 
meter, duplex, lever, horizontal, repeaters, centre-seconds, keyless, 
split seconds, and every description of watch, from the plainest to 
the highest quality of which the art is at present capable, and 
adapted to all climates. Benson’s Illustrated Pamphlet ou Watches 
(iree by post for two stamps) contains a short history of watch~ 
making, with descriptions and prices. It acts as a guide in the 
purchase of a watch, and enables those who live in Scotland, 
lreland, Wales, the colonies, India, or any part of the world, to 
select a watch, and have itsent free and safe by post.—J. W. Benson, 
Prize Medallist, 33 and 34, Ludgate-hill, London. Established 


1749,—(Advt.) 
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Ir is well known that it is highly advantageous to have the 
cylinders of steam engines enclosed in outer casings containing 
steam supplied direct from the boiler, as proposed by James Watt, 
and commonly known as “steam jackets,” and for more than 
twelve years it has been known that in engines working with high- 
pressure steam acting first in one cylinder and afterwards in another 
or low-pressure cylinder it is also advantageous to let the steam 
pass out of the first cylinder into a reservoir or vessel surrounded 
by a steam jacket, and also to have steam jackets to the 
cylinder covers and cylinder bottoms, so that as far as possi- 
ble the temperature of the steam should be kept up to the 
temperature at which it left the boiler during the whole time of 
its acting on the pistons until it is allowed to escape into 
the atmosphere or into a condenser, whether the pistons act 
upon one crank or different cranks placed at any angle with each 
other. Now the present improvements, by Mr. Cowper, of Great 
George-street, Westminster, have for their object the maintaining 
more uniformly the temperature of the steam during its action 
on the pistons, and the invention consists in constructing for 
this purpose a_ steam-jacketted reservoir of the following ar- 
rangement: — A _ steam-jacketted reservoir is made, having 
a lining of metal inside it placed at a small distance from 
the sides, which lining has a large opening in it, through which 
the steam enters into the central space without coming into very ex- 
tensive contact with thesteam-jacketted sides of the reservoir,whereas, 
on the contrary, when the steam is withdrawn from the reservoir it 
is caused to pass througha hole or holes in the lining at one part, and 
to pass between the lining and the steam-jacketted sides of the 
reservoir for some distance before it leaves it, so that, as far 
as —_ it should be maintained at the temperature at which 
it left the boiler; or the reservoir is made of any other form, 
composed of cylinders, tubes, or plates, with a space or capacity for 
the steam to enter it freely without coming into extensive contact 
with the steam-jacketted parts, and then is so arranged that the 
steam on leaving does come into contact with such parts, so 
that as far as possible it should be maintained at the temperature 
at which it left the boiler. This mode of constructing a reservoir 
with a space or capacity into which the steam may enter freely from 
the first working cylinder, whilst meansare provided for maintaining 
it as far as possible at the temper ature at which it left the boiler as 
it leaves such reservoir, is applicable to engines in which either 
natural or superheated steam is used. In applying this improvement 
to engines baving arrangements by which the heat of afire is made 
to act on the steam to superheat it as it passes from one cylinder to 
another, the reservoir for the steam to pass into from the first 
working cylinder must be placed between that cylinder and the 
superheater on the line of pipes, and the superheater be placed 
between the reservoir and the second working cylinder, so that the 
steam shall not be superheated on passing out of the first cylinder, 
but may be superheated only as it passes into the second cylinder. 

The capacity of the reservoir may be varied to a considerable 
extent, but it will be found generally to answer the purpose best if 
it is made equal in capacity to the large or low-pressure working 
cylinder, though if it is required that there should be a very small 
variation in pressure in the reservoir, it must be made larger in 
proportion ; while on the other hand, if a large variation in pressure 
is to be allowed, it must be made smaller. These improvements 
are applicable to high and low-pressure cylinders, whether working 
at the same or different speeds, or making their strokes at the same 
or different intervals of time; butcare must be taken that the capacity 
of the reservoir be increased in proportion to the time that the steam 
is to be stored up in it, as otherwise the variation in the pressure of 
steam in it will increase. 

These improvements are not only applicable in all cases in which 
the steam is worked first in one cylinder and then in another, but 
are especially adapted for application in cases where a high-pressure 
cylinder is arranged, first to use high-pressure steam, and then to 
supply it to an old low-pressure engire, in which it would not be safe 
to use high-pressure steam, as the large capacity of the reservoir 
in which the steam is stored up as it comes from the high-pressure 
cylinder (and which may even in such case be made somewhat 
larger than the proportions above given) prevents the possibility 
of any sudden rise in the pressure of the steam, and a safety valve 
on it, loaded to the proper pressure at which the old low-pressure 
engine roy safely be worked, prevents any great rise in pressure by 
em or the escape of any accidental continued excess in the 
oupply steam. 


o 
- Cowper mentions the following points to be aimed at in 
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constructing an engine of the most perfect kind with the invention 
applied to it. 

Firstly, when great economy is desired in thé consumption of coal, 
large expansion of the steam must be prac , say, from five to 
nine times, and a pair of engines must be one having a small 
cylinder and the other a large cylinder. 

Secondly, the cranks of the two engines must be placed at right 
angles to each other, or nearly so, or the cylinders and cranks must 
be so placed as to work nearly at alternate times, and the steam 
having first been used in the small cylinder (which should be 
steam-jacketted around its sides and ends) must be made to 
pass into a vessel or reservoir so constructed as to preserve it fora 
very short time at about the temperature at which it entered, that is 
to say, although the reservoir is to be steam-jacketted wholly or in 
part, it is not to be formed so as to increase the “ back pressure ” on 
the small piston to any great extent by heating the steam before the 
proper time when it is required for use, namely, when the piston of 
the large cylinder begins to take it, but when the large piston is 
ready to begin its stroke and receives steam from the reservoir, such 
steam must then'passin clo tact with thest jacketted surfaces 
of thereservoir, by which meansit willapproach more nearly tothe tem- 
perature of the steam in the boiler, and will not fall off in pressure nearly 
so fastas the expansion goes on intothe large ¢ylinderasit would have 
done were it so treated; thus a much heavier low-pressure figure is 
obtained than would otherwise be the case, 48 has been proved by 
the working of a pair of experimental engines of fifteen-horse 
power each. It is convenient, to ensure the safety of the low- 
pressure engine, to puta safety valve on the feservoir. 

Thirdly, to obtain the greatest possible economy with a given 
degree of expansion, the capacity of the small cylinder should have 
a proportion to the large cylinder as the squate root of the number 
of times it is desired to expand is to that number ; thus, if nine 
times is decided on, the larger cylinder should have a capacity of 
nine, and the small cylinder a capacity of three, and then the steam 
should be cut off at about one-third of the stroke of the small 
eylinder, so as to be expanded three times in the small cylinder, and 
again three times in the large cylinder, or nine times in all. 

Fourthly, to obtain the greatest possible uniformity in the rotative 
power, and at the same time sacrifice but # very small portion 
of the economy of the engines, the steam must be cut off at 
particular points of the strokes, depending partly on the length 
of the connecting rods, such points beipg qlearly set out in Fig. 
13, for a pair of engines | connecting rods equal in 
length to four times the crank, and it is easy from this to set 
out the points for any other lengths of connecting rods, the principle 
being that of setting out the exact rotative er of each cylinder at 
each part of the stroke (one on each side of the base line), by multi- 
plying the virtual leverage due to the position of the crank and con- 
necting rod at such point by the pressure on the piston at such 
moment, and then adding the ordinates of the two curves so obtained 
and setting them out on another base line, When it will be at once 
seen whether the excess in rotative power of one cylinder fits in the 

best manner into the deficiencies in rotative er of the other cylin- 
der, and such alterations in the time of cutting off or in the size of 
cylinders as may be advisable can at once be seen. 

It may be here observed that, whereas the rotative power of a pair 
of ordinary engines having their cranks at right angles, and using 
full steam throughout their strokes, varies from the average power 
as much. as thirty-one per cent., and would vary far more when 
expanding even only three or four times in each cylinder, yet an 
engine may readil 4 constructed (by closely following the above 
— in which the variation in therotative power may be brought 
down to fourteen per cent., and that, too, when expanding eight 
or nine times, so that it may be said that nearly uniform rotative 
power is thus obtained with as high > of expansion as it is 
desirable to go to with steam of fifty or pounds pressure per 
square inch or more, and at the same time the engines are of the 
simplest and most economical character that it is ible to make. 

The uniformity in the rotative power is of the highest importance 
in marine engines driving screw propellers (tending largely to pre- 
vent vibration in the stern post, as well as to rve the shaft and 





other parts from undue and varying in paddle-wheel 
engines, in cotton mill — ( when spinning high 
numbers or weaving fine cloths), in flour mills, in paper mills, lace 
mills, &c. &c. 

Fifthly, to obtain the uniformity of pressure throughout 


the stroke, for the purpose of working pumping engines in the best 
and most economical manner, and avoiding the necessity of very 
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heavy balance weights in the case of Cornish engines, or of heavy 
fly-wheels in the case of rotative pumping engines (which great 
weights are now commonly required when working very ex- 
pansively, for the _— of storing up the extreme amount of 
surplus power at the commencement of the stroke, and in order 
to give it out again toward the end of the stroke when the 
power of the steam from great expansion has fallen far below 
the “load”), the steam should be cut off even later than half 
stroke, so as to have asj little variation in pressure in 
each cylinder as is convenient, and thus suit the power to the work 
to be done as nearly as possible; the construction of the reservoir 
should be the same as before described, to receive the steam and give 
it up as before stated, but in cases of Cornish engines without crank 
shafts it will be necessary to connect the valve gearing or “ cata- 
ract” of one engine with the other, so that the two engines may 
work at uniform speeds, as otherwise the second engine might be 
supplied with steam of rather too high a pressure for its “load” at 
times if the first engine went a little faster, or too low a pressure if 
the first engine went slow. By such arrangements there will be less 
variation in the power throughout the stroke when working on the 
whole very expansively, than can be accomplished by any other 
means. 

Sixthly, to construct engines of this kind of the most compact and 
economical form, it is only necessary to adopt a convenient space 
anywhere near or about the cylinders, and to place there a reser- 
voir of any convenient shape, of the construction pointed out above, 
for the purpose of receiving and giving out the steam as it comes 
from the small cylinder and passes into the large cylinder; then to 
arrange each engine with one slide valve of any approved construc- 
tion, and without the addition of any expansion valve, unless 
it be desired to cut off much sooner than half stroke. It may here 
be observed, that although all slide valves ought to be made longer 
inside than the length between the ports, this is particularl, 
desirable when cutting off at about half stroke with one slide, and it 
gives the further advantage of an early “ exhaust,” and better 
average “ vacuum” throughout the stroke, while the very slight loss 
near the end of the stroke, owing to the difference between the ex- 
pansion curve and the curve formed in consequence of an early 
“exhaust” is not so much as the improvement in the indicator 
figure dug to a good and early vacuum. | Another advantage of 
making the slide long inside consists in its reducing the “com- 
pression,” so as to be entirely unobjectionable. 

Fig. 1 shows a transverse section through a pair of horizontal 
high and low-pressure marine engines, both the high-pressure 
cylinder A and low-pressure cylinder B being, in this case, provided 
with two piston rods a, a, and b, 6, as in the arrangement of screw 
propeller engines, where the propeller shaft lies close in front of the 
steam cylinders and the piston rods beyond the same to such 
an extent as to obtain the requisite length of connecting rod. It 
is obvious that any other construction of engines may be 
The cylinders are steam jacketted, as shown, and the framing O 
carrying the same is formed of a closed box shape, so as to constitute 
the steam reservoir, containing, firstly, the steam-jacketted vessel G 
communicating with the low-pressure cylinder B, as shown by the 
arrows; and, secondly, of the receptacle H, placed in such a manner 
inside the vessel G that narrow spaces intervene between 
the sides of the two vessels, as also between the side of the 
receptacle H and steam jackets of the cylinders A and B, 
which constitute the upper surface of the reservoir C. Although 
the receptacle H is here shown extending only partially into 
the vessel G, yet, if it be requisite to increase the capacity of the 
same, the reservoir C and vessel G may be deepened somew and 
the receptacle H may be carried beneath the low-pressure cylinder 
B; K is the steam pipe, and L is the slide valve box to the cylinder 
A; M isthe slide valve box, and N is the eduction pipe to the 
cylinder B. . 

Fig 2 shows a part plan of a steam-vessel 8 having two screw 

ropellers P, P!, each driven by a separate pair of vertical inverted 
big and ‘low-pressure engines, of ;which A, A’, are the high- 

ressure cylinders, and B, B', are the low-pressure cylinders. 
The two pairs of engines have, however, one common steam 
reservoir C, of the before-described construction, for receiving 
the steam from the high-pressure cylinders without at the time 
heating the same to any material extent, and then causing the 
same to come intimately in contact with steam jacketted surfaces 
on its passage to the low-pressure cylinders. The — 
shafts Q, Q!, are placed at a small angle to each other order 
to provide the requisite space between the propellers for the stern 
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post while keeping the engines close together. Fig. 6 shows a 
plan of two similar pairs of engines with the propeller shafts Q, Q', 

laced at an angle, in which the high-pressure cylinder A is placed 
in front of the low-pressure cylinder B, while the high-pressure 
cylinder A! is placed behind the low-pressure cylinder B!, by which 
arrangement a different form for the steam reservoir is obtained. 
Fig. 4 shows a similar arrangement of the cylinder o that shown in 
Fig. 3, but with the propeller shafts Q, Q', placed ‘parallel to each 
other. Fig. 5 shows a similar arrangement of the cylinders to that 
shown in Fig. 2, but with the propeller shafts placed parallel to 
each otherinstead of at an angle. It is evident that the reservoir may 
be constructed of any form to suit the construction of engines; thus, 
it may be convenient in certain cases to place the reservoir im- 
mediately at the end of the cylinder or cylinders, or to separate it 
from the engines, though in no case should it be far removed from 
the cylinders. 

Figs. 6 and 7 show an example of the application of the inven- 
tion toa pair of horizontal high and low-pressure land engiues ; 
Fig. 6 shows a transverse section of the same, and Fig. 7 shows 
a longitudinal section through the low-pressure cylinder and the 
steam reservoir. A is the high-pressure cylinder; B is the low- 
}ressure cylinder; both of which are steam-jacketted on all 
surfaces, as shown; EF. is the framing fixed upon the foundation 
V. This latter is formed with a recess immediately underneath 
the steam cylinders, in which recess is placed the steam jacketted 
reservoir, consisting, firstly, of the cylindrical steam-jacketted cham- 
ber G, closed at both ends, and comniunicating with the low- pressure 
cylinder B through the aperture g*, pipe J', and inlet passage J, as 
shown by the arrows; and, secondly, of the receptacle H fixed 
inside the reservoir G, with narrow spaces g, 9,g!, intervening, which 
receptacle H communicates with the high-pressurecylinder A through 
the aperture A, pipe I', and eduction passage I, as shown by the 
arrows, andis in communication with the reservoir G at the other 
extremity, so that the s:eam first enters the receptacle If from the 
high-pressure cylinder A, without coming in contact with steam- 
jacketted surfaces to any material extent; and then, on passing 
thence into the low-pressure cylinder B, is caused to pass along the 
narrow spaces g, 9, 4', being thereby brought into intimate contact 
with the steam-jacketted surfaces of the reservoir G, by which it 
becomes heated to the requisite degree while passing into the low- 
pressure cylinder. K is the inlet steam pipe,and L is the valve box 
to the high-pressure cylinder A; M is the valve box, and N is the 
eduction pipe to the low-pressure cylinder B. The crank 7! to the 
low-pressure cylinder is placed at right angles to the crank f of the 
high-pressure cylinder, as indicated. 








Economical Enarnes. — Messrs. Humphry’s and Tennant, of 
Deptford, have received an order from the Messageries Impériales 
for a pair of engines of 250 collective horse power. By comparing 
what engines from the same makers are now doing with the French 
rate of consumption, about three fifths of the fuel will be saved. 

Tue Nicaragua Rovre.—The advices from Nicaragua by the 
West India mail give some particulars of the progress of the ex- 
ploration just commenced by Captain Bedford Pim, R.N., with the 
view to establish a railway and steam transit from the Atlantic 
to the Pacitic. Captain Pim arrived at Greytown from England on 
the 9th of April, and started on the 11th for Bluefields, accompanied 
by two civil engineers whom he had brought with him, where he 
obtained a large force of Indians and Creoles to cut a path through 
the woods. Returning with these men to Gorgon Bay, which he 
contemplates as the starting point of the line, he built a house as a 
general rendezvous, and stored it with provisions under charge of 
a Rama chief. From Gorgon Bay he took his party about eight 
miles south to the Rama River, with the idea that its course might 
pass somewhere near his proposed route, and thus enable him to 
start two parties from about the centre of his line, and so cut east 
and west at the same time. Captain Pim was right in his conjec- 
ture. Ho explored and made a survey of the river, and landed 
on the left bank about 20 miles from the sea, whence he started off 
two parties—-one cutting through the forest easterly towards the 
Atlantic ; the other westerly towards the Lake of Nicaragua. Each 
party consisted of 14 men, headed by a civil engineer. They com- 
menced work on the 16th, and when Captain Pim left on the 
morning of that day, each party had cut about a mile through the 
bush, with every prospect of runuing a line of levels right across 
by the end of the month. The starting station, nearly midway, 
was only 127ft. above the level of the sea, and not # hill of any 
sort could be seen. It was considered, therefore, that there is ever 
chance that the route will afford easy gradients from end to end, 
Each party was supplied with needful stores and provisions, and 
the weather was favourable. 

Useress Resenves.—The steam reserve at Portsmouth, as at the 
others, is formed of four divisions, and in the first will be found one 
line-of-battle ship, two screw corvettes, one paddle sloop, and nine 
gunuboats—the latter of 60 horses’ power engines. The line-of- 
battle ship, the Dunean, is one of the finest and fastest ships in the 
service, but could not be made ready for sea under three months, 
although a new ship. Of the two screw sloops, one, the Esk, is, 
with the exception of four of five days’ storing, ready for sea, hav- 
ing been specially preparing for commission for some months past. 
The other serew corvette, the Nimrod, is quite rotten. The one 
paddle sloop has been commenced as a floating factory, and 
will be finished some day if the steam factory officials and 
shipwright department ever find time for the work. The 
six gunboats would be available for coast service. In the second 
division stand the Royal Sovereign turret shiv, two new three 
deckers, two new liners, three screw corvettes, and one paddle 
corvette. The turret/ship is an experimental ship, not yet tested ; 
the two three-deckers om two liners would each take three months 
to make ready. ‘l'wo of the corvettes are of wood, and are rotten ; 
the remaining one being of iron, and of so light a scantling as to be 
fit for nothing but river survey. She is now all to pieces in dock, 
and has been selected for the trial of Commander Warren's bow 
rudder, if her repairs should ever be completed. The one paddle 
sloop may be placed in the useless category. In the third division 
are seven line-of-battle ships, eight first-class frigates, six sloops, 
and two troopships, all screws; five paddle sloops and seven gun- 
boats of 20-horse power. One of the liners has not yet been to sea, 
but would take six months to complete. The remainiug six liners 
would occupy nearly the whole resources of Portsmouth yard 
six or eight months to make them ready. The halls of the 
sloops are all half rotten, and their machinery requires heavy 

overhaul and repairs. The two troopships Simoom and Ur- 
gent have both seen long foreign service, and they necessarily 
require repairs. ‘The paddles, with the exception of the 
Rosamond and Bulldog, may be sent to the same useless cate- 
gory as others of the same class, and the seven gunboats may 
be reckoned as nil. One of the paddles, the Rosamond, is fit- 
ting as a steam factory for the repair of machinery afloat, 
aud the other, the Bulldog, probably the best of the paddle-class, 
is under heavy repair in dock. In the fourth division are the 
Penelope and Retribution paddle frigates, both rotten from keel to 
— the Erebus and Glatton, floating iron-cased batteries, of 
which nothing need be said; three paddle steam tenders, and three 
or four coal hulks. Inthe Haslar gunboat yard are 47 gunboats, 
one half of which might be available. In the above is not included 
the Hector, new iron frigate, as she is preparing for sea. If we 
discard all charges under the head of wages and victuals to warrant 
officers, engineers, stokers, seamen, &c., and also under the steam 
factory and shipwright department, as well as any consideration of 
interest of the capital invested, and select only one item—* the pre- 
servation and repair” of the machinery on board by the engineers 
and stokers of the steam reserve alone, it will be found that it alone 
in the one port amounts to about £45,000 per annum. For this 
ahnual sum under one head Portsmouth dockyard and harbour at 
this time possess but one vessel ready for sea, while the remaining 
vessels, if they are ever to be completed and repaired, would occupy 
the whole of the present resources of the shipwright and engineering 
department for seven or eight years.—TZimes. 
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N AN IMPROVED MODE OF COLLECTING EXCREMENTITIOUS 
OMATTER, WITH A VIEW TO ITS APPLICATION TO THE BENE- 
FIT OF AGRICULTURE AND THE RELIEF OF LOCAL TAXATION, 


By J. L. W. Tavpicuv, M.D., F.C.S. 


Wuen the House of Commons, in the course of last session, 
resolyed to appoint a committee for the purpose of inquiring into 
‘¢The best means of utilising the sewage of towns with a view to 
the reduction of local taxation and the benefit of agriculture,” it 

roposed to re-open the inquiry into a matter which, as was evident 
rom the Parliamentary return on the drainage of the metropolis of 
the year 1857, had already been proved to be impractic- 
able by the most ample analytical proceedings of men 
of science, and costly failures of private and public enterprise. 
To those, therefore, who were acquainted _with all the 
bearings of the question, the result of the. inquiry, so far 
as its purpose was expressed in its programme, could not for one 
moment be doubtful. To those, however, who believed that the in- 
quiry could not be limited to the subject of its title, a way appeared 
open by which the object might be attained. This belief was 
founded on the conviction that the excrements of man are of the 
greatest value to agriculture ; that by the present system of house 
and town drainage they are lost ; that their removal involves a tax 
upon the community; and that by their discharge into rivers they 
pollute them and make them nuisances and sources of disease. The 
conclusions to which this conviction should have led all inquirers 
are of so simple a nature, and arrived at by so short and straight a 
way, that it is a matter of astonishment how they were missed by 
those who were called upon to give the results of their experience, 
or who volunteered their views. 

The attempt to deal with the matter in question perished in the 
use of the word “sewage,” just as the material which it was 
desired to preserve perished in the complex mixture called sewage. 
Sewage was assumed to be an unalterable entity, a decree of fate, 
from the very moment that those who proposed to deal with it lost 
sight of its real nature, as a foolish and shortsighted manufacture of 
man. The recognition of this error constituted the first step towards 
the only possible solution of this question ; it led to the conviction 
that a return to first principles was absolutely required before the 
excrements of man could be utilised for either of the two laudable 
objects of the resolution of the Commons. As sewage contains 
nothing that is valuable for agriculture or any other human purpose 
beyond the excrements of men and animals, the inquiry of the 
Commons should properly have been into the best mode of 
utilising human excrements for the purposes indicated in the 
resolution. But this inquiry could not come before them, or 
occur to their mind’s eye, unless another was previously insti- 
tuted by them into the manner in which buman excrements 
could be collected so as to allow of being applicable to any 
purpose whatsoever. Deliberation on this subject, however, 
became very difficult, owing to that false delicacy of modern society 
which endeavours to remove such matters altogether from its notice, 
and through the very reasonable apprehension that any change in 
the present arrangement would involve expense and the abandon- 
ment of a comfort which all educated persous consider as a necessity 
of life ; for the only alternative which was seen was between retain- 
ing the present closet and its apparatus, and returning to the cesspool 
just got rid of by legal enactments. The just abhorrence in which 
this inexpressible chamber, with its smells, its diseases, its con- 
tamination of every kind, was held, left no doubt that all comfort- 
loving persons would pronounce for the attention of the hydraulic 
apparatus, even at the cost of an annual loss of five millions of value, 
and an additional expenditure of five millions of money for guano 
and artificial manure, and many millions more for the purchase of 
the grain and meat of other countries. 

Toa man who argues, a8 & common man would express it, by 
contraries—to that independent inquirer who investigates the cir- 
cumstances which speak against his opinion, rather than those which 
appear in his favour—to such a man it must appear that the inventor 
of the closet-pan performed an experiment expressly for his use. 
Supposing him to have inquired into the intentions of Nature, aud 
supposing him to have tested the logic of the question by trying 
how he could defeat the objects of Nature, he would immediately 
have fallen upon the closet-pan. But as men generally were 
not thus independent and thoughtful, their estrangement from 
Nature and her provisions could be effected by a gradual 
process of breaking their minds to the tolerance of loathsome places 
and of foolish processes for their use. First was erected the enclosure 
termed the privy; then came the wooden seat with a round hole in it; 
at first it was kept detached from habitation, until when the habitation 
was deprived of surrounding space, and became a town house, the ne- 
cessary room, with acesspool attached, became part of the habitation. 
Then to guard his habitation from the contamination which he had 
himself necessitated, man flew to the water-closet, and robbed his 
field of its resources and nature of her due. 

This was so little a result of unavoidable circumstance that, on 
the contrary, it must have involved a total forgetfulness of the 
oldest habits and Jaws of mankind. The Jews in the Desert had 
the spatula,* with which each man dug a hole for his faces on the 
top of the declivity down which he had determined that the urine 
should flow. Thus was Moses great as the greatest of the givers or 
upholders of natural sanitary laws. The rediffs in the Turkish 
camp used, in the beginning of this century, to avail themselves of 
a similar arrangement. A hole was dug in the ground, and a tent 
was placed over it : slabs of stone formed a footing, and left a nar- 
row canal between; the hole received the solid, which was im- 
mediately covered by a shovelful of the available earth close by. The 
fluid excretion ran by a narrow ditch to where it sunk into the 
ground. The proper working of the arrangement was insured by 
the vigilance of a sentry deputed for the purpose. Even the 
instinct of animals has taught reasoning man a lesson of cleanliness 
by the burial of their ordure. But neither from his ancestors nor 
from those whom he despised as inferior in what he called civilisation, 
nor from the brute creation, did tho western man, the man of the 
Christian era, takeexample. At first he dirtied everything by what 
he cast from himself. He next removed pollution a little letter 
from his habitation by sending it into his rivers ; but, by a retribu- 
tion of Providence, it turned back upon him in the water which he 

uired for washing and drinking. 

This state of affairs is recognised by all to be a matter of the 


greatest reproach to our generation; and, consequently, all would | 


willingly remedy the evils if the means for doing so were but found. 
The subject is now no longer beneath the notice of statesmen, and 
industrious citizens even cater for the applause of vestrymen by 
flattering their hopes for cheaper bread and lesser taxes. Royal 
Commissioners have travelled through the land and taken notice of 
the cry of the populations—of the bills of disease and mortality, of 
the experiments of the industrious or the schemes of the speculator. 
The highest tribunal of the kingdom at last has recognised, by the 
appointment of a Committee of Inquiry, that the subject is of 
national importance, and is fully aware that it would meet with the 
unanimous support of the people in town and country if it were to 
encourage, by legal enactments, a feasible plan for escaping the re- 
proach of recklessly throwing away what everyone knows must 
constitute the wealth of the nation. 

We are now in possession of the final reports on these inquiries, 
and are fully able to estimate their shortcomings and their merits. 
Whatever may be the judgment of other persons upon their nature 
and results, in us they have produced the conviction that the pur- 
pose indicated in their title is still unfulfilled, that they contain no 
account of a proceeding in actual operation by which agriculture is 
benefitted, or local taxation reduced, nor any suggestion by the 
carrying out of which those objects are likely to be attained. 





* Deuteronowy, xxiii., 12, 


The question is, therefore, open to original investigation, and as 
the result of such I beg to bring forward the following proposition. 

By way of showing my basis, I must enunciate a principle which is, 
indeed, nothing else but the application to our subject of the principle 
upon which natural things mustat all times be investigated. In in- 
quiring into the best means of collecting human voidings, and apply- 
ing them to beneficial and profitable uses, we must have the closest 
regard to the ways and objects of nature, to the mechanical arrange- 
ments by which she removes refuse matter from the human body, 
ard to the chemical peculiarities with which she has endowed the 
solid part on the one hand, the fluid part on the other. j 

Nature separated these two excretions by propelling them in 
directions which diverge at an angle of 45 degress, more or less. 
This arrangement makes it an easy task for a practical mind to 
adapt an apparatus to the necessities of man, and for man to adapt 
his position to the apparatus. E 

The separation of urine from feces by means of an apparatus is, 
however, a very subordinate point in the main question at issue. 
By far the greater quantity of urine, among it that which is most 
important for the purpose, the night and morning urine, is passed at 
times and into vessels quite independently of defecation. It may 
be said that five-sixths of all the urine passed is voided into chamber- 
pots and urinals, or might at least be voided into either of these 
receptacles with less trouble than into any other. One-sixth part 
of the urine at the outside is passed during the process of defecation. 

Nature then, by ordaining the discharge of urine at frequent 
intervals, quite independent of defecation, and by restricting the 
quantity discharged with defacation to less than one-sixth part of 
the total quantity discharged, has imposed a kind of compulsion 
upon man to collect this excretion in a separate vessel. We at 
once perceive that the chamber-pot is a penny savings’ bank, that 
the large amount of matter deposited daily therein must be collected 
and united to a larger capital, with which to fertilise the fields and 
secure the independence of agriculture. 

CoLLECTION OF THE URINE. 

The arrangements for this purpose, in the first instance, are such 
as to keep the urine uncontaminated by water, slops, or other 
impurities. All these should go directly into the place of their final 
destination, or take |the intermediate route of the slop-pail. This 
purity once secured, the urine becomes a matter easily to be dealt 
with. It loses entirely the repugnant appearance and attributes 
which bad habits have associated with it; and, what is of the greatest 
importance, it loses that aptitude to ammoniacal decomposition 
which the admixture of other matters readily engenders. ‘This in 
its turn prevents the incrustation of vessels, which otherwise so 
easily ensues, and in this manner one step secures a series of conse- 
quences all favourable to our purpose, prompting domestic comfort, 
and diminishing household labour. The common slop-pail, for 
example, which through the almost unavoidable incrustation with 
lime-salts of the fatty acids from soap, and by the imbibing of this 
crust by ammoniacal substances, frequently becomes a nuisance on a 
small scale, is, by this means, converted into a clean and inodorous 
receptacle. 

But as the contents of the vessels intended for the reception of the 
urine are emptied at least once a day, more commonly twice a day, 
and in some cases more frequently during the 24 hours, and as it 
would be very inconvenient to carry every vessel to the place where 
its contents are finally sent out of the house, it becomes necessary to 
employ a separate large vessel for collecting the contents of every 
smaller one of the house and carrying them therein to the place of 
egress. This larger vessel is of the shape and size of a common 
slop-pail, with a movable sunk lid, serving as funnel and filter, 
with a spout for pouring out its contents, and a fixed handle at the 
side opposite the spout to hold it by during the pouring out the con- 
tents, and an arched movable top handle for carrying it. This 
vessel may be termed the chamber-pail. 

By meaus of this chamber-pail every householder has it in his 
power to cause five-sixths of the valuable fluid excreta to be 
collected, and to be further disposed of at his absolute will and 
pleasure. If he purchases a cask or an iron tank, and causes them 
to be trapped by ihe easiest means, so that no smell can be evolved 
by any chance, he may collect any quantity during any length 
of time he pleases, and at suitable periods either apply the 
contents of the cask or tank to his own lands, or sell them to 
the agriculturist, to be disposed of by this latter according to bis 
convenience. The householder can in this way, without any par- 
ticular trouble in the course of each year, collect urine to the value 
in money of 10s. per head; from which it is evident that the produce 
of the first year’s collection in an average family of five persons 
would more tlan repay the cost of the whole apparatus, chamber- 
pail, cask, or tank, removal and application to the land. The farmer, 
on the other hand, would buy only what was really of value, as he 
could for a trifling sum ascertain to the utmost farthing the amount 
of matter valuable for his purpose contained in a given quantity of 
collected material. ‘lhe second and all following years wouldreturn 
to the householder the full revenue of ten shillings per head of his 
household. f 

Of the daily urine passed by the inhabitants of London, a quantity 
of 2,900 tons, of a value of £2,838, could by these means be collected 
every day. The simplest arrangements, which need not exceed a 
few pounds in expense for every house, would enable the in- 
habitants of London to collect a value of a million pounds sterling 
per annum, without offence to their health, their noses, or even 
their feelings. ‘The same holds good for every other town, or 
village, or single house; everywhere a value of ten shillings per 
head can be collected and returned to the land from which it was 
abstracted. Even if legal enactments could not be obtained for the 
plan, which I shall hereafter submit, for the collection in one spot of 
the excretions of entire communities; if no board of works could 
be moved to allow the sewers to perform their most valuable func- 
tion, and assist in producing a return to the burdened tax-payer, 
even in that most improbable case, an expense of sixteen shillings 
for every house, sunk in the purchase of two carboys and a chamber- 
pail, would fenable a society of private individuals to collect, with 
the concurrence of intelligent householders, value to a very large 
amount, and return to the householder, say, one-half of the profits 
after deducting sinking fund on capital, interest, aud cost of 
removal and application or transformation; and such half of the 
profits would in all cases amount to a considerable portion of the 
sewerage rates, and if every householder would do his duty fully, 
the whole amount of his sewers rates might be saved by his energy 
and industry. 

But for towns provided with a system of sewers a much cheaper 
plan for collecting the urine of the population can be adopted, by 
providing a system of pipes, one from every house, which entering 
the sewer by the drain shall there be connected with a main, the 
| mainé to meet its equals at the junctions of the sewers to combine 
| with larger mains, and the whole to conduct their fluid contents to 

suitable stations in the course or at the outfalls of the sewers. At 
| the stations or outfalls the urine might be collected in tanks, and 
carted away by road and rail, or lifted in stand-pipes, and sent to 
any distance by a system of conduits and reservoirs in the country, 
or be transformed into a concentrated, highly valuable, dry, portable 
manure. Even in towns where there are no sewers, or where only 
the smaller number of houses drain into the sewers, a system of 
pipes might be laid down and a profit realised upon the collection 
and removal of the excretions. Thus the town of Birmingham, 
which now expends upwards of £8,000 per ‘inp to clear the privies 
of its population of filth of little value, could by carrying out this 
proposition make an income of at least the amount of its present 
expenditure, possibly to the amount of £100,000—a sum still far 
below the theoretical value of the fiuid excretion of its population. 
The details of this proposed arrangement are no less simple than 
its general features. Excluding at presen: the consideration of 
the improvements which might be adopted in the construction and 
working of, water-closets, we have only to provide one stationa 
outlet for the contents of the chamber-pail. This is a funnel, 
leading to a pipe, of lead, bent in the usual manner so as to 
| preclude the ibility of the regurgitation of any gases that might 
‘be evolved in its continuity. The funnel must be movable, so as 
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to admit of being cleaned by hot water. The pipe to which it leads 
must, moreover, in the better class of houses, admit of being closed 
by acock or plug provided for the purpose. This funnel, termed 
the chamber funnel, conducts the urine through the bend into a 
small tank or reservoir, which can be opened occasionally for gaug- 
ing the contents, and allowing the taking of a sample to test the 
purity and amount delivered. From this tank, which can be let off 
periodically, a half-inch pipe runs through the house drain into the 
sewer, there to join the main. 

The main, which receives the pipes proceeding from the single 
houses, is an iron or stoneware pipe running along the wall of one 
side of each sewer a little above the mark of the ordinary dry- 
weather flow of sewage. The pipe is supported and fixed by cast- 
iron bearings let into the brickwork. It is somewhat egg-shaped on 
a section, with a flat and removable top lid, which can be fixed 
water-tight, or removed in case any obstruction should require 
the interior of the pipe to be examined. The probability of 
the occurrence of obstruction in the main from calcareous 
deposit is very small indeed, and in portions where there is a 
rapid fall, closed round pipes can be used without hesitation. But 
as some engineers whom I consulted were apprehensive of incrus- 
tation, it is but right to take notice of their objections. The 
incrustation of common sewage pipes in the Fulham experiment has 
no bearing whatever upon the behaviour of uroducts in the sense 
here propounded. Sewage is alkaline; urine, acid ; sewage contains 
lime-salts of fatty acids from soap, which adhere to any article they 
touch, and cause incrustation with great readiness, as can be learned 
by the observation of any slop-pail. The example of public urinals 
is also no guide towards a conclusion as to the effects of urine in the 
main. ‘The urine is there spread over a large surface, and allowed 
to dry in part and to decompose. The earthy phosphates are thereby 
deposited and form incrustations by the crystallisation of the 
ammoniaco-magnesian phosphate. This retains decomposed urine, 
which acts as a ferment to all following portions of healthy urine. 
Deposit aud ferment might easily be removed by the application of 
a little dilute nitric acid, nixed with some nitrous acid, aud one daily 
careful washing. ‘The main, so far as itis of lead or earthenware, 
can be freed from all deposit by the occasional application of some 
hydrochloric acid; the iron main would suffer by this agent, and 
when the most improbable cause of its obstruction by phosphatic 
deposit should arise, might be cleaned by mechanical means, 

The size and capacity of the mains must be calculated for every 
sewer according to the number of persons living in the houses drain- 
ing into it. Supposing that the urine of the part of London north 
of the Thames were destined to collect in three mains, lying in the 
three intercepting sewers ou the high, middle, and low level, a pipe 
one foot in diameter in each of them would admit of the gravita- 
tion of the whole of this vast quantity of daily excretion towards a 
common or three different receptacles without there ever being any 
pressure in any of the pipes. But the possibility of such a pressure 
even can be provided against by a few perpendicular pipes rising 
from the top of the main, and admitting of the escape into the 
sewers of any casual excess of fluid. 

As the main has to be fixed at the side of the sewer, where it 
would not obstruct the flow of the sewage, nor assist in the forma- 
tion of deposits, and would also be out of the way of the persons 
who have to pass through or to work in those canals, it would be 
necessary to conduct the pipes from the houses lying on the side op- 
posite to that side of the sewer along which the uroduct runs, across 
the sewer. This is best done in the form of an arch running along 
the roof of the sewer, and descending into the uroduct. As in the 
great majority of houses the level of the chamber sink would be 
above the level of the top of the sewers, this arrangement would 
offer no hydraulic difficulty. 


PerMANENT SEPARATION OF URINE FROM F xces, 


* There is an arrangement by which that part of the urine which 
passes during defwcation can be collected and united with the other 
five-sixths of the total quantity. It consists of a common water- 
closet, with merely a peculiar pan, being divided into two parts, an 
anterior one for the reception of the urnne, and a posterior oue for 
the reception of the feces, in the usual quantity of water. ‘The 
special arrangements for flushing with water both parts of the pan, 
and the proportions of those parts, must be left for special descrip- 
tion, and are best understood by an inspection of a model or of the 
pan itself. Suffice it to say that the interior funnel conducts the 
urine into a pipe, which, after having formed the usual q-shaped 
bend, passes downwards along the large closet pipe, or coproduct, 
and in or near the drain joins the pipe coming from the chamber 
sink, or passes into the urine tank. ‘I'he posterior division is pro- 
vided with a valve in the usual way, and washed with waiter in the 
usual way. An ounce or two of water only is provided for washing 
the anterior funnel of the uroduct. 

This simple arrangement was indicated by me many years ago, as 
can be seen from its description in my work on the * Pashology of the 
Urine.” It was also elaborated in France; and the water-closets of the 
building of the Exhibition of Paris, in the year 1855, were actually 
provided with it. The pans (terrines) worked exceedingly well, 
and there are many persons in London who cau testify from per- 
sonal experience as to their perfect success in the operation for 
which they were intended. A French chemist, M. Chevallier, 
obtained two prizes in the French Exhibition for a similar pan. He 
did not, however, exhibit his article in the last London Exhibition. 
A Swede, however, a M. Klemming, from Stockholm, exhibited 
portable closets, in which the separation of the urine from 
the feces is effected by a divided pan, the receptacle for the 
urine being trapped by a bent tube, and the aperture for the feces 
by a valve, which opens when the person sits down upon the top 
ring, and closes when the operation is completed and the person 
leaves. Of this Swedish manufacture 1 possess a very excellent 
specimen. In the North it is generally known under the namo of 
* Marino's closet.” 

(To be continued). 


Tue Narrow Gavce 1n Wares.—The urgent necessity of laying 
down the narrow guage system of rail throughout the whole of South 
Wales, in order to properly develope the resources, and facilitate the 
transit of the heavy minerals, has been freyuently urged through our 
columns. We are glad to be able to state, on authority which cannot 
be doubted, that at length there is every probability of this great 
desideratum being at once carried into effect. Our readers are already 
aware that several amalgamtion bills which vitally affect the future 
prosperity of Wales, have passed one branch of the Legislature, and 
contain provisions in which the various ports of South Wales are 
decply interested, and from which most important advantages are 
expected to evsue. These being now unopposed, will 
doubtless be carried out in their entivety. When the amalgamation 
of the great companics was first broached, the Vale of Neath com- 
pany appeared as opponents, and the result of that opposition was 
the insertion of an agreement in the bill, which we firmly believe 
will do more to develope the trade of the interior of the district, and 
be more beneficial to the large colliery proprietors, than any other 
measure Which has yet been carried into efiect. One of the chief 

eatures in the agreement is the recognition of the Vale of Neath 
line asa c of the amalgamated companies’ narrow gauge route to 
Liverpool, Manchester, and the whole of the north, and also putting 
those companies under parliamentary obligation to run a minimum 
of three trains per day into Wales, “The Vale of Neath company, 
on their part, have consented to lay down the narrow gauge system 
over their whole line; and, as a practical proof of their earnestness in 
this matter, they have already commenced the work at several points, 
and it will be pushed forward with all possible despatch. ‘The ports 
of Swansea, Neath, Briton Ferry, and Lanelly, will thus be brought 
into direct communication with the Messrs. Nixon's, the Messrs. 
Powell’s, and all the important collieries iu the Aberdare Valleys, 
from which they have been practically hitherto excluded, and this 
Measure cannot but result in a great accession of trade.—Colliery 
Guardian. 
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INSTITUTION OF CIVIL ENGINEERS. 
May 12, 1863. 
Joun Hawksuaw, Esq., President, in the Chair. 


Tne paper read was “On the Communication between London 
and Dublin,” by Mr. W. Watson, M.A., Assoc. Inst. C.E. 

Holyhead, the nearest point of land in Great Britain to the 
metropolis of Ireland, was naturally thought of at an early date as 
a convenient port of departure and arrival for the mails. This 
route had accordingly been used for a century and a half, and was 
recognised in an Act of Parliament passed in 1729; but the com- 
munication between London and Dublin was then irregular, and the 
time occupied on the journey protracted. ‘Travelling through 
North Wales was attended with difficulty and fatigue, and the 
passage of the Channel was contingent on the state of the weather. 
Though measures of improvement were proposed before the close of 
the last century, no effectual steps were adopted until after the 
legislative union had taken place between Great Britain and 
Ireland, in the year 1801, The public commissions were constantly 
engaged in inquiries, and committees of the House of Commons 
presented no less than twenty-five reports on the subject within ten 
years. These investigations had reterence, principally, to the land 
part of the journey; and by means of large grants of public money, 
amounting it was believed, to nearly one million sterling, in 1826 a 
continuous and easy road was completed between London and Holy- 
head, so that the entire distance of 267 miles could be performed, 
with regularity, safety, and comparative comfort, in thirty-four 
hours. Improvements for the sea part of the journey also engaged 
some degree of attention ; but, while sailing vessels were in use, it 
was uot thought that much could be gained in the passage of the 
Channel. In 1819, a steam vessel was placed on the Holyhead 
station for the summer and autumn, and soon afterwards the Royal 
Sovereign and the Meteor were especially built for the post-office 
service, with engines by Messrs. Boulton and Watt, and then the 
sailing cutiers disappeared. The average length of the passages of 
these two steam vessels, in the first year, between Holyhead and 
liowth, was seven hours and thirty-three minutes; the shortest 
passage was made in five hours and forty-eight minutes, and, 
the longest was stated to have occupied upwards of twenty-three 
hours. 

The mail communication between London and Dublin had been 
thus long maintained exclusively by way of Holyhead; but the 
rapidly growing importance of Liverpool led to the establishment, 
in 1826, of a direct postal service between that port and Lreland. 
Steam-vessels had beea placed on that station, by private enterprise, 
as early as 1819, fur the conveyance of passengers during the 
summer months; and in 1823, Mr. C. Wye Williams (Assoc. Inst. 
C.E.) originated a company for the maintenance of a regular steam 
communication throughout the entire year, for the conveyance of 
passengers aud of merchandise. As the railway from London to 
Liverpool was opened in 1838, that liue became for some years the 
most expeditious route to Dublin, and the mails and passengers 
nearly deserted Holyhead. Liverpool did not long, however, retain 
this superiority ; for, in 1849, a continuous line of railway was com- 
pleted between London and Holyhead, by private capital, twenty- 
three years after the continuous line of road had been constructed, 
by direction of the state, and principally by grants cf public money. 
The conveyance of the Irish mails was then re-transferred from Liver- 
pool to Holyhead, and the large and powerful packets of the Govern- 
ment and of the Company, which had carried the night mail under 
contract for the previous ten years on the Liverpool line, were 
appropriated to other duties. 

During the time these changes were in progress the packet service 
was transferred from Howth to the Asylum Harbour at Kingstown, 
which was ultimately connected with Dublin by a railway six miles 
in length. The only link then remaining to complete the commu- 
nication with Ireland was a superior class of vessels. ‘The 
Government having decided on building four vessels each of 700 
tons burthen, with engines of 350-horse power, the best result was 
admitted to have been attained; as the rate of speed of the Banshee 
at the measured mile was upwards of 18 statute miles an hour, or 
nearly four miles in excess of any previously obtained. After a 
short trial of this service at heavy cost, the Lords of the Admiralty 
determined that it should be performed by contract, as had pre- 
viously been the case on the Liverpool line, and that the average 
speed should be 12 knots, or nearly 14 statute miles per hour. This 
service lasted from May, 1850, until October, 186V, and was per- 
formed within the stipulated time. 

Further improvements being still demanded, a plan was submitted 
to Government, and a new postal contract was entered into, the 
main provisions of which were, first, that the entire distance 
between London and Kingstown, instead of to Dublin, was to be 
performed in eleven hours, allowing four hours for the sea passage ; 
secondly, that four steam packets should be specially built for the 
service ; thirdly, that express trains should be appropriated exclu- 
sively to the Irish tratlic; and, fourthly, a morning and evening 
departure from each capital. The vessels referred to were each 
2,000 tons burthen, and in their dimensions and general arrange- 
ments were nearly identical. Three, the Connaught, the Ulster, and 
the Munster, were built by Messrs. Laird, and one, the Leinster, by 
Mr. Samuda. ‘The ships were of iron, timber having been used 
ouly for the decks and cabin fittings. ‘The length of the Connaught 
between the perpendiculars was 4ft., the beam was 8Oft., and the 
depth 21ft. There were nine principal water-tight bulkheads, which 
not only provided for the safety of the ship in case of accident, but 
added greatly to the strength. The bulwarks were of iron plates, 
in continuation of the sides of the vessels, without any break for 
gangways. Between the paddle-boxes there was an upper deck, 
which further added to the strength amidships; and on this was 
placed the wheel and binnacle. The entire of the main deck, from 
the foremost funnel forward, was covered by a hurricane deck, 
which had been found of great advantage in throwing off seas in 
heavy weather. ‘he engines in all the vessels were on the oscil- 
lating principle. Those for the Connaught and the Leinster were 
made by Messrs. Ravenhill, Salkeld, and Co. The cylinders were 
98in. diameter and 6ft. Gin. stroke, the air pumps being 54in. 
diameter, with a length of stroke of 2ft. 6in. The boilers were 
multitubular, eight in number, four at each end of the engine room 
space, arranged in pairs, with one funnel to each pair. There were 
five fire-grates in each boiler, and the total grate surface was 677 
square feet, the heating surface exceeding 19,000ft. The wheels 
were 31ft. in diameter to the outside of the floats, which were fea- 
thering, fourteen in number, and each was 12ft. long by 4ft. din. 
broad. On the trial trips the engines worked at the rate of 20} revolu- 
tions per minute, with 25 Ib. steam. of the 








The mean of the runs 
Leinster at the measured mile was 20}, and of the Connaught 204 
statute miles per hour. The engines of the Ulster and the Munster 
were constructed by Messrs. James Watt and Co. ‘The cylinders 
were 96in. in diameter with a length of stroke of 7ft. The wheels 
were 33{t.in diameter. The boilers had each six tire-places, giving 
an equal extent of grate surface with the other. The heating sur- 
face measured 18,033 square feet. These engives were erected on 
board the vessels in the Liverpool Docks, and from a return of 
observations made on several trips, there being no measured mile at 
that port for testing speed, the rate attained appeared to have been 
20} statute miles per hour. One of the principal peculiarities, which 
made these vessels of so unique a class, was the post-oflice fitted for 
sorting letters on the passage, so that the letters were ready for 
delivery, or to be forwarded to their destination, on the arrival of 
the vessels, either at Kingstown or at Holyhead. Abcut two hours 
were thus saved in the transmission of the mail. 

The contract with the Postmaster-General bad appointed January, 
1861, for the commencement of the improved service ; but as the 





vessels were in readiness some months soouer, it was commenced in 
October, 1860, and had since been continued without interruption, 
F'rom what had been already stated it would have been seen that 
the difference of speed between the four vessels on the trial trips was 
inappreciable—a matter of paramount importance to a mail service. 
Thus, while the shortest passage of the Connaught across the 





Channel occupied three hours and fourteen minutes, being at the 
rate of about twenty miles an hour, the shortest passages of the 
Leinster, the Ulster, and the Munster, were three hours and twenty 
minutes, three hours and eighteen minutes, and three hours and 
twenty-two minutes respectively. Their average performance for 
the two years and five months during which they had been on 
a inclusive of the trips made in fogs, gales, &c., was still 
closer, as 


Hrs, Min. 
The Connaught made 1,064 passages in 8 51} on the average. 
» Leinster » 919 ” 8 52) oo 
» Ulster » 92 ” 8 55 » 
» Munster » 920 % 8 58h ” 

The consumption of coal in the first few months was considerably 
in excess of the quantity originally estimated. Steam of from 25 Ib. 
to 28 lb. pressure was then used; but satisfactory arrangements had 
since been made to reduce the consumption, while the additional 
time occupied on the passage was but a few minutes, and was still 
within the time allotted to the sea service. The engines in the 
Ulster and the Munster had been provided with super-heaters, but 
experience had not shown any advantage, either as reducing the 
consumption of coal, or as tending to a superior performance. These 
vessels had made in the aggregate 1,845 passages, in the average 
time of 3 hours 564 minutes, and had consumed 30 tons 7 cwt. of 
coal as the average of each, inclusive of the quantity required for 
raising steam, which was considerable. ‘The Leinster and the 
Connaught, without super-heaters, had made 1,983 passages in the 
average time of 3 hours 52 minutes, and had consumed, inclusive of 
raising steam, on the average, 30 tons 1 cwt. of coal. 

It was satisfactory to be able to state that the ships had, so far, 
needed no repairs, being now in as perfect a condition as when the 
service was commenced in 1860, ‘The frequency of docking, for 
the purpose of cleaning and coating, had afforded constant 
opportunities of examination, when painting only had been required, 

In conclusion, the author referred to the admirable performance 
of the land portion of the journey, from London to Holyhead, by 
the London and North-Western Railway Company; the punctuality 
in the arrival of the trains on the jetty at the latter place, the speed 
maintained, and the excellence of the carriages, were the subject of 
universal approval. Further improvements, at present not thought 
of, might yet be brought into operation ; but there appeared to beno 
reason for apprehending that the communication by way of Holy- 
head would ever cease to be the best for postal purposes, and to 
preferred by the travelling public, so long as the entire distance 
between London and Dublin could be accomplished within eleven 
hours and a half, 





CIVIL AND MECHANICAL ENGINEERS’ SOCIETY, 
Thursday, May 14th, 1863. 
Francis Camptn, President, in the Chair, 
ON GIFFARD S§ INJECTOR, 
By W. H. Maw. 

Tue paper commenced with a short description of the Injector, 
and then proceeded to elucidate the theory of its action. In treatin 
of this part of the subject the effects of variations in the pressure 
the steam, and in the temperature of the feed-water —- upon 
the performance of the instrument, were noted, and explained by 
examples. 

From these examples the following deductions were drawn by the 
author :— 

1, That the quantity of water injected by a given weight of 
steam is decreased by an increase in the pressure of the steam. 

2. That the amount of water delivered by an Injector in any 
given time is increased by an increase in pressure of the steam, 
approximately in proportion to the square root of the pressure of 
steam used, 

3. ‘bat an increase in the amount of heat imparted to tho 
water in its passage through the instrument, produces a decrease in 
the quantity injected by a given weight of steam. 

4. That with steam ofa high pressure it is necessary that the feed- 
water should absorb a greater quantity of heat than when steam of 
a lower pressure is used, and, therefore, that the maximum tempera- 
ture at Which the feed-water can be employed decreases as the 
pr.ssure of steam with which the Injector is worked increases, 

5. Thatan increase in the resistance to the delivery of the water 
(as When injecting into a boiler working at a higher pressure than 
tuat from which steam is supplied to the Injector) produces a decrease 
in the quantity, but an increase in the temperature of the water 
delivered, 

6. That the amount of water delivered by an Injector in a 
given time is decreased by an increase in the temperature oi the feed- 
water. 

Attention was also drawn to the fact that some experiments mado 
by Messrs. Sharp. Stewart, and Co. proved that an tcrease in thet 
te mperature of the feed-water rendered it less capable of absorbing 
leat in its passage through the instrument. 

The practical application of the Injector, as a feed apparatus for 
boilers, was uext considered, and the points to be atvended to in 
fixing it described. The advantages possessed by the Injector over 
pumps—amongst others the reduction in wear and tear arising from 
an absence of moving parts, the diminished risk of failure from 
burst feed-pipes, and the fact of the water level in the boiler bein 
atall times under control—were alluded to, the latter point being deeme 
particularly important in the case of locomotive and other boilers 
having small water capacity. Details were given of experiments 
made at the Atlas Works, showing the great extent to which the 
amount of water delivered by an Injector might be varied; the per- 
centage of this variation increasing with an increased pressure of 
steam. Some data were also furnished, showing the temperature 
at which the feed-water might be employed in practice, and that at 
which it was delivered into the boiler, 

The author next proceeded to consider the application of the 
Injector as a water elevator for draining coal mines, &c., and, as an 
example, a description was given of the one fixed at the Kippax 
Colliery at the suggestion of Mr. Wardle of Leeds. A compa:ison 
was instituted between the performance of the Injector in this 
capacity and that of pumps, and instances were given in which it 
could be economically employed, the experiments made on those in 
use at the Atlas Works being particularly referred to. 

In conclusion, the author stated that his thanks were due to 
Messrs. Sharp, Stewart, and Co., for their kindness in supplying 
details of their valuable experiments with injectors, and for much 
other information with which they had furnished him. 


Hypraunic Presses.—Orders have been issued by the Board of 
Adiiralty to extend the arrangements at Woolwich so as to hasten 
the completion of the armour-cased ship Caledonia, Additional 
shipwrights are to be engaged, and the hydraulic machinery and 
presses are to be increased twofold. ‘lhe armour shed is to be 
lengthened 80{t., so as to fit up additional machinery. A second 
bending machine, supplied by Messrs. Westwood, Baillie, and Co., 
of the Isle of Dogs, is being erected, which is said to be the largest 
and most powerful hydraulic apparatus yet made. The ram is 28in, 
in diameter. ‘Vhe cylinder is made of wrought iron, and the upper 
and lower crossheads are of cast iron, and weigh 34 tons. Whe 
upper crosshead is kept in place by four wrought iron screwed 
columns, which are fitted with large nuts to adjust the height. The 
water is forced into the cylinder by a pair of gun-metal pumps, 
which are so arranged that they cun be worked by hand or steam 
power, A gauge is fitted to the muchine to indicate the amount of 
pressure required for bending armour plates of various thicknesses. 
I'he total weight of the machine is 55 tons, and it is to work up te 
a pressure of 1,800 tons. Since the arrival of the apparatus at the 
dockyard every portion of it has been carefully inspected by persons 
connected with the Russian agency in London, with a view of pur- 
chasing similar machinery for the Russian Goverument. One of 
the kind is also to Le fitted up at the dockyard at Pembroke, 
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SANDFORD AND MALLORY’S MACHINERY FOR 
BREAKING AND CLEANING FLAX. 


T'n1s invention, by Messrs. Sandford and Mallory, of NewYork, re- 
lates to an arrang t of hinery for breaking and cleaning flax, 
hemp, and other like fibre-yielding plants. It is also capable of 
being beneficially applied to the softening of fibres after they have 
undergone the scutching operation. The machine consists mainly 
of two pairs of gripping fluted rollers, which are operated in such a 
manner that the woody portion of the material under treatment is 
broken by a crushing action and the broken fragments loosened 
from the fibres by a rubbing action of the flutes alternately in oppo- 
site directions. 

Fig 1 is a side elevation of theimproved machine ; Fig. 2 isaplan 
view ; Fig. 3 is a vertical section taken at the line A, a, of Fig. 2; 
and Fig. 4,a section representing the inner face of tae vibrating 
arms, pawls, and sector by which the fluted rollers areactuated, arepre- 
sents the framing of the machine, and b thetable on which the material 
to be treated is placed to be presented to the action of the fluted rollers. 
There are two pairs of fluted rollers c,c!, and d, d. The two lower 
rollers c and d, turn in fixed boxes in the framing,and to thei. are 
respectively keyed the cogged pinions e and f outside the framing. 
These pinions engage and are operated by aspur wheel g, that turns 
on a fixed stud h, projecting from the side of the framing a. On this 
stud h is hung a vibrating arm i, which is coupled by a connecting 
rod j with a crank pin &, carried by the driving shaft/; the arm 7 
is therefore vibrated back and forth at each rotation of the 
driving shaft. A double bifurcated pawl m is mounted on a 
fulcrum pin on the inside of the arm i, and the lower bifurcation n, 
embraces two springs 0, 0, on the lower end of the arm. The tension 
of these springs o keeps the two pawls in such a position that they 
both partially engage the cogs of the spur wheel g, so that when the 
arm i is vibrated in either direction, the pawl on the side towards 
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which the arm is moving will fully engage the cogs, and turn the 
wheel g in that direction, the springs allowing the pawl to yield for 
that purpose. So far as described. it will be seen that such an 
arrangement would turn the cog-wheel g, and the two fluted rollers 
ec and d, an equal distance alternately in opposite directions, but the 
object is to have them turn in the direction of the arrows to a 
greater distance than in the opposite direction, in order that the 
fibrous material fed up to the rollers may be carried through the mi- 
chine. To accomplish this result, the bifurcated pawl is provide 
on the inside with a pin or projection p, which, as the arm i vibrates 
to turn the wheel g in the direction of the arrow, passes under a 
sector qg, which is concentric with the stud on which the arm i 
vibrates, or nearly so, and on the return vibration of the arm i, the 
opposite pawl cannot engage the cogs of the wheel g, to turn it in 
the opposite direction, until the pin or projection 6 passes beyond the 
sector. In this way, by the length of the sector, or by changing its 
position on the frame, the return motion of the wheel g, and fluted 
rollers c and d, can be made as much less as may be desired. 

To facilitate the adjustment of the sector it is formed on the upper 
end of a plate having one or more elongated holes, through which 
the screw or screws pass by which it is secured to the frame. 

The two upper fluted rollers c' and d', have their journals 
mounted in boxes held down by india-rubber or other springs r, r, 
by the tension of which these rollers are pressed down towards the 
lower rollers so that the material to be operated upon shall be gripped 
by a yielding pressure between the flutes of the upper and the lower 
rollers. As the rollers turn in the direction of the arrows the flax or 
other plant is presented to the bite of the rollers c, cl, and caught by 
them, and carried forward between them, and as the return motion is 
less than the forward motion, the flax is gradually carried or fed 
forward from the first pairs of rollers to the second pair d, d', and 
then carried forward jointly by both pairs, and fiually delivered by 
the second pair d, di. The ribs or flutes of these rollers are so 
formed as to present no sharp edges to the fibres, and to allow of the 
pairs of rollers gearing together loosely, whereby sufficient play 
will be given them to avoid injury to the fibres. 








G. AND A. HARVEY’S BORING MACHINERY. 


Tuts invention, by Messrs. G. and A. Harvey, of Glasgow, com- 
prises improvements in boring machinery specially designed for 

ring the various holes required in any either flat or curved war- 
ship armour-plate, and which are also applicable in other cases 
having like requirements. 

Fig. 1 isa front elevation of the machinery, and Fig. 2 is a side 
elevation, partly in vertical section. In this modification the 
boring spindle A and its driving and feeding details are fitted 
upon a slide or carriage B, capable of adjustment transversely 
upon a horizontal guide piece C by means of screw spindle 
land hand wheel 2. The guide piece C is formed with journals 
at the ends, fitted to turn in bearings D upon standards E bolted 
to the foundation, and is provided with adjusting mechanism 
whereby the boring spindle k may be inclined to any convenient 
degree from the vertical in what may be termed the backward and 
forward direction. The adjusting arrangements consist, in this 
example, of a toothed sector 3 fixed on one end of the guide piece 
inside the standard FE, and in gear with a pinion 4 on a spindle turn- 
ing in a bearing formed through the pote we On the other end of 
the spindle there is a worm wheel 5, which is actuated by a worm 
on the spindle of a hand wheel 6. To receive and hold the armour- 
plate or other article there is provided a slide or carriage F, capable 
of adjustment backwards or forwards upon horizontal guide rails G, 
arranged below and at right angles to the inclinable guide piece C, 
and strongly bolted to the foundation. To adjust the slide P back- 
wards or forwards there is fixed to it at one side a rack 35, with 
which there gears a pinion on a horizontal shaft 36 (indicated by 
dotted lines in Fig. 1), and this shaft has fast on its other 
end a worm wheel 37 actuated by a worm 38 on the lower end of a 
vertical spindle 39, fitted with a hand wheel 40 at its top end. The 
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armour-plate or other article is actually fixed upon a table indicated 
by dotted lines at H, and formed with journals | to turn in bearings 
in the frame of the slide or carriage F. This table H is fitted with 
adjusting mechanism, whereby the armour-plate or other article upon 
it may be set at any convenient inclination, but in a direction at right 
angles to the direction in which the boring spindle A can be inclined. 
The adjusting mechanism consists, in this example, of a toothed 
sector 7 fixed to the table H, and there gears with this sector a 
inion on a short spindle 8 carried by the frame F, the spindle 8 
| ore also fast on it a worm wheel actuated by a worm 9 on the 
lower end of a vertical spindle 10, fitted with a hand wheel 11. With 
these arrangements, after the armour-plate or other article has been 
fixed upon its table or carriage H, it may with the greatest facility 
be moved by means of the various adjusting mechanism, herein- 
before described, into every position required for boring the holes in 
it, whatever may be the inclination or direction to be given to the 
holes within the range of inclination for which the machine is con- 
structed. Thus at H! the table is, in dotted lines, shown in an 
inclined position with an armour-plate / fixed upon it. 
The arrangements for driving the drill spindle A may be varied, 
but those shown are simple and convenient. On a cross shaft 12 


there is the usual driving pulley 13, and a bevel pinion on this shaft 
drives a bevel wheel 14 fast on a horizontal shaft 13 placed in 
bearings in the journals of the inclinable guide piece C, so as 
to lie in the axis of this guide piece. Fitted with a groove and 
feather to this shaft 15 there is a pinion 16, which by flanges on 
the inside of the slide B is made to accompany this slide, so as to 
be always in gear with a spur wheel 17 upon a short spindle 
carried by the slide. On the spindle of the spur wheel 17 there is 
a bevel pinion 18 in gear with a bevel wheel 19 on the tubular 
spindle 20, which is mounted in upper and lower bearings 21, 22, on 
the slide B, and has the drill spindle A passing through it, being 
driven by a groove and feather, which admits of the requisite move- 
ment. The drill spindle A is moved or fed downwards by a screw 
spindle 23, formed with a crosshead on its lower end and guided upon 
a pair of rods 24. A crosshead 25 is fixed on the top of the rods 





24 and carries a spur wheel 26, the eye of which is screwed to fit 
the screw spindle 23, which is in consequence raised or lowered by 
turning the wheel 26. The spur wheel 26 is turned by a pinion 27 
fixed on the top of a spindle 28, carried by the slide, and having a 
hand wheel 29 on its lower end for adjusting by hand. Self-acting 
feeding gear is also added. 
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Tus invention, by E. B. Wilson, of Parliament-street, consists in 
the employment of a valve, stop cock, or other suitable contrivance 
applied to the blast pipe or pipes of the atmospheric vessels or of 
blast furnaces employed in the manufacture of iron and steel for 
the purposes of throttling or wire-drawing the blast before entering 
such vessels or furnaces, and producing in reality a blow-pipe action 
by reason of the tenuity of the entering jet or jets of air, steam, or 
gas injected. 

Fig. 1 represents a vertical section, showing the application of 
the invention to the improved form of atmospheric vessel, and Fig. 2 
is a plan of the same, with one-half in horizontal section ; Figs. 3, 
4, and 5 show in section its application to another form of atmo- 
spheric vessel, provided with one, two, or more blow-pipes. A is 
the main body of the atmospheric vessel, which in Figs. 1 and 2 
is formed with a continuation B opening into the bottom of the 
vessel, and rising upwards to a level above that of the molten metal 
in the body of the vessel. At the upper end of this continuation, 
which is lined with ganister like the vessel itself, is fitted the nozzle 
of the blast pipe C, which pipe is carried round the vessel so as to 
communicate with one of the trunions D, D, upon which the 
vessel is suspended. At the nozzle or other portion of the blast pipe 
contiguous thereto is placed a diaphragm or disc E (Fig. 5*), which 
has one, two, or more minute apertures of, say, one-twentieth of an 
inch in diameter made therein, for the blast to pass through before 
entering the space above the metal in thepart B, ora trumpet or blows 
eer entering piece G Pigs. 1, 4, and 5) may be employed 

y thus wire-drawing or throttling the blast, a superior action upon 
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the molten‘metal*is said’to,be‘obtained, the air rising up through it ina 
gentle manner, without creating the violent agitation and displacement 
which arises when the blast is left to enter freely and uncontrolled 
from the blast pipe. In practice it has been found that nearly the 
whole of the metal has been injected. F is a stop cock or other 
valvular aperture fitted into the blast pipe for the purpose of con- 
trolling and regulating the amount of air passing through the perfora- 
tion or perforations in the diaphragm or disc E, or trumpet or blow- 
pipe shaped entering piece G. This cock or valve may, i desired, be 
used without the perforated diaphragm or disc, or trumpet or blow- 
pipe-shaped entering piece, and will serve to throttle or wire-draw 
the blast ; but it is preferred to combine it —— perforated = 
trumpet or blow-pipe-shaped entering piece. In come cases 
wml or soni i ge mee through which the blast passes 
on its way to the atmospheric vessel or furnace for the purpose of 
equalising its pressure. . . “ae 
In Figs. 1 and 2 a circular vessel A is shown, having an exit pipe 
A} for the gases at one side, this pipe or passage being sealed at its 
lower mouth by the molten metal contained in the main body of the 
vessel. The blast is directed down upon the surface of the metal 
from one or more blast pipes C, C, in the closed top of the vessel, and 
is throttled or wire-drawn so as to produce the blow-pipe action, as 
hereinbefore described, the gases escaping through the exit passage 
Al. 


In Fig. 6 the same system of throttling or wire-drawing the blast 





| is represented by the perforated disc E or trumpet or blow-pipe- 
| shaped entering piece and stop cock or other valve F. 














May 22, 1863. 


THE ENGINEER. 


289 








SUTHERLAND’S BEAMS, GIRDERS, AND BRIDGES. 



































FIG. 13. 














Tue object of this invention, by D. 8. Sutherland, of Crosby- 
fquare, is the construction of a beam, girder, bridge, or viaduct that 
shall be self-contained while retaining the distinctive features of a 
suspension bridge, that is to say, the power exerted by means of 
the anchorage or otherwise in the maintenance of a suspension 
bridge is applied and diverted in another form and direction, viz., 
within the structure itself. This is effected by means of a combina- 
tion of compression or straining beams and of suspension bars or 
tension rods. 

Figs. 1, 2,3 represent bridges of different numbers of panels in 
the case in which the vertical or lesser straining beams are double- 
headed horizontally, i.e., in which the suspension rods are attached 
to them on each side of the line of the axis of the beam, and Figs. 
4, 5, and 6 represent corresponding spans in which the rods are 
attached to the vertical straining beam in the line of the axis of the 
beam, in either case one set of rods becoming main and the 
other counter suspension rods. Fig. 7 is a diagram explaining 
the action of the mathematical figures. In Figs, 1, 2, and 3, 
A, B, and C, D, are movable about their centres O, 0!; 
the diagonal lines connecting their opposite ends are longest 
when A, B, C, D, are at right angles with O, O', therefore the 
dotted diagonal lines C', B', A!, D', and C?, B*, A?, D2, are shorter 
than A, D,C, B. Now the, position of the dotted diagonal lines is 
the position of the rods throughout the Figs. 1, 2, 3, therefore any 
change in the position of the vertical beams consequent on the 
deflection of the bridge under load will shorten one set of diagonals 
and lengthen the other, i.e, one set of rods will be relieved of 
the load while the other set will support it entirely ; these latter then 
are the main suspension rods, while if the former be reduced to the 
new length of the diagonals they represent, they become counter 
rods, and upon the removal of the load receive the upward 
thrust of the structure. Figs. 8 and 9 are diagrams representing the 
action of the mathematical figures composing Figs. 4, 5, 6; the po- 
sition of the main suspension rods; with reference to the centre line 
of the bridge is shown in Fig. 8, that of the counter rods in Fig. 9. 
In Fig. 8 the movement of A and C towards A! and C' lengthens the 
diagonal lines connecting D and B, C, while a corresponding move- 
ment in the opposite direction shortens them. The reverse is the 
case in Fig. 9; here a movement of E and G towards each other 
shortens the diagonals, while a corresponding movement in an oppo- 
site direction lengthens them. If O, O', were placed on 0%, O%,a 
diagram would be produced corresponding to a single panel of 
Figs. 4, 5, and 6; any change in the position of the vertical beams 
consequent on the deflection of a bridge under load must shorten 
one set of these diagonals and lengthen theoiher, i.e., as in Figs. 1, 
2, and 3, one set of rods will be relieved of the load while the other 
set will support it entirely. These latter then are the main suspen- 
sion rods, and the former, éf shortened to the new length of the 
diagonal lines they represent, will become counter rods, and on the 
removal of the load receive the upward thrust of the structure. 
Fig. 10 isa diagram of a bridge composed of Figs. 4and 6; Fig. 
AB, CD, EF, G H, the main system, represents Fig. 4 without the 
upper or counter rods, and Fig. A B, I J, CK, LM, EN,OP,GH, 
the lesser system, is the counterpart of Fig. 6, the upward thrust 
being met by the counter rods of the second Fig. A B, bs , &e., alone, 
the counter rods of A B, C D, &c. being dispensed with. Figs. 
11, 12, 13 show detail drawings of a bridge of this description 
in side and cross elevation and plan. The main compression beams 
are in pairs, and are here shown of I section. The lesser or vertical 
straining beams work on pins between these beams, and the main 
and counter suspension bars or rods are divided in their length by the 
short links for convenience of erection, and pass between the main 
compression beams in pairs, the lessersystem being within the greater. 

© compression beams in this case are divided to obviate the 
necessity of a joint at the pin, a short beam of like section working 
on the pin receiving the ends of the main beams covering plates, 
wees the ae pas thus formed; this system may, 

owever, be dispen with, and the beams of any convenient 

section may abut against the pins. In the plan, Fig. 13, one 

half shows the superstructure attached to the main compression 

ms, and depending on them alone: the other shows the 

pen rn . ed ins, and Ra longitudinal beams of the 
cture depending upon them; the position of the coverin 

plates at the junctions of the several beams Sites shown also. as 





Deatu or Dr. D. B. Rew.—Dr. Reid, whose connection with the 
Ventilation of the Houses of Parliament is well known, died recently 
at Washington. He had resided for some years in America, and at 


te of his death held an appointment under the Federal Govern- 





DE BERGUE’S PERMANENT WAY. 


Tuis invention, by Charles De Bergue, of Manchester, has 
reference to further improvements upon the description of per- 
manent way, already patented by him (1853, No, 1,245, and 
1861, No. 2,616), namely, the permanent way in which the rails rest 
upon, and are held in cast iron chairs or cast iron sleepers without 
upright lugs or jaws, but are secured to each such chair or sleeper 
by a clip piece, and by one bolt or fastening only. In such perma- 
nent way the arrangements have been such as to accommodate flat- 
bottomed rails; and it is now proposed to accommodate double- 
headed rails, the present improvements consisting,—First, in forming 
the chair or the sleeper with seating for the rail of a form corre- 
sponding with the section of the double-headed rail, or nearly so, 
but, as above stated, without the common upright lugs or jaws, such 


Fic .2. 








seating providing a lateral abutment for the inner side of the lower 
head or member of the rail. Secondly, in forming the clip piece so 
that it shall not only press upon the upper side of the lower head or 
member of the rail, to prevent the rail rising or jumping, but shall 
also present an abutment or resistance against which the web of the 
rail shall bear to maintain the rail in the intended upright or near] 
upright position, and so prevent its tilting or tumbling over the ta 
of the clip-pjece itself, also taking a lateral abutment against the 
chair or sleeper. And, thirdly, the use of the foregoing in com- 
bination with a double-headed rail and a single bolt with each clip- 
piece to form pemanent way. 





Figs. 1 and 2 illustrate the manner of performing the improve- 
ments, Fig. 1 being a sectional elevation, and Fig. 2 a corresponding 
plan view of ordinary double-headed rail and of improved sleeper 
chair or chair or sleeper, and other parts, as described. 

A, B, is the rail; A its upper and Bits lower head or member; 
and B« the inner side of the lower member; C, D, is one of the 
improved sleepers or sleeper chairs (without upright lugs or jaws), 
Dx is the part of the seating which furnishes the lateral abutment 
against the thrust, which the part B* of the rail exerts in the 
direction denoted by the arrow in Fig- 1; E, F, G, is the clip- 
piece, the part E preventing the rail rising, the part F forming an 
abutment for the web of the rail, and the tail G bearing on and 
taking a lateral abutment against the upright adjacent part of the 
sleeper chair; H is the one bolt or fastening. here there is no 
tie-bar the bolt should have an ordinary head bearing against the 
bottom of the sleeper chair, but where a tie-bar is used, as at I in the 
tigure, a link bolt should be used, the bar passing through the link, 
as shown; K is a projection fitting into a recess in the bar, and 
L, L, are keels or webs to prevent the sleepor chair canting laterally. 





Mr. Ricnarv Rorerts, C.E. — Messrs. Marion and Co., of 
Soho-square, have just published a large and excellent photographic 
likeness of the veteran engineer, Mr. Roberts, whose many 
inventions have added so much to our national wealth. Messrs, 
Moira and Haigh, of 1, Lower Seymourt-street, Portman-equare, are 
the artists to whose skill the production of this work is due, and 
which is likely to be eagerly sought after among Mr. Roberts’ many 
friends. 

Tue Wetsu Coat anp Inon Traves.—The Colliery Guardian states 
that in the Newport district the iron trade continues in a moderately 
active state, and nearly all the works are pretty regular] onghapel 
A rumour that Mr. C. Bailey, M.P., was in treaty for the purchase 
of the Llanelly works, formerly worked by Messrs. Powell, turns out 
to be incorrect as regards Mr. Bailey, but there is every hope that 
part, if not the whole of the old works, will shortly be resuscitated, 
and be set going again. Messrs. Jayne and Meadhouse have taken 
part of the works with the intention of erecting a tin-plate work 
there, and it is expected that a good number of hands will receive 
employment before long. The tin-plate trade generally evinces a 
slight and, so far, a substantial improvement, and increased activity 
is reported at Pontymoile and other works. It cannot be said that 
the coal trade isin a healthy state, for many of the collieries are 
only partially employed, and a very indifferent demand exists. It is 
believed that this will only prove temporary, as the trade is, as a 
rule, better in the summer than the winter, and therefore the colliery 
proprietors have now the most favourable time of the year before 
them. The new furnace at Risca has been inspected by Mr. Brough, 
the Government Inspector, and it appears that when everything is 
completed the ventilation will be far superior to what was 
the case under the machine. From Cardiff, the exports for 
the month of April were fully a. to expectation, and 
the port continues to keep the | of the other South 
Wales ports as regards its coal and iron shipments. During 
the past month 426 ships cleared for foreign ports, and the total 
forign shipments were 18,541 tons coal, 21,519 tons iron, 387 tons 
coke, and 1,901 tons patent fuel. For the four months ending 
April 30, the foreign exports were 469,684 tons coal, and 56,404 tons 
iron, against 424,394 tons coal and 54,304 tons iron, in 1862, and 
844,784 tons coal and 47,771 tons iron in 1861. These figures are 
conclusive evidence that the foreign trade of the port is in a healthy 
state, and there is a steady and substantial increase in the shipments. 
The Rhondda Valley is becoming an important coal-field, and 
judging from present indications it is likely to become a formidable 
competitor with the Aberdare Valley. Ten years ago the Rhondda 
valley was a barren tract of mountain, with hardly a house to be 
seen for miles around. ‘Ihe enterprise of colliery speculators, how- 
ever, soon changed the aspect of things, and hundreds of human 
dwellings have sprung up as if by magic. This, it must be remem- 
bered, is only a commencement, for the coal trade of the valley isin 
its infancy, and as yet there has been no iron-work established. 
The coal-masters of Aberdare and Merthyr have wisely secured 
several important takings in the Rhondda, and thus an identity of 
interest is d toa iderable extent.—At general meeting of 
the trustees of Swansea Harbour, statistics presented showed that the 
trade of the port has been, and still is, satisfactory. The total num- 
ber of veseels which cleared out of the harbour during the past 
month of April was 511, with an te registered tonnage of 
56,568 tons, and the total amount of shipping rates received was 
£1,301 10s. 34d. This is a considerable increase. 
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SOCIETY OF ARTS’ COMMITTEES OF REFERENCE 
ON MECHANICS AND ENGINEERING. 


Tx committee met on Friday afternoon, 8th of May, Sir Thomas 
Phillips, Chairman of the Council, in the Chair. 

The Chairman opened the proceedings by briefly explaining the 
objects for which the committee had been invited to attend. In 
response to the circular issued by the council, those preseut had 
elected to be placed in the important division indicated by engineer- 
ing in general, machinery, the principles of architectural construc- 
tion, models, shipbuilding, and naval matters. That was undoubt- 
edly a very wide field, and all that could be done at this preliminary 
meeting would be to ventilate, in some shape, any subject or class of 
subjects which they might desire to have considered, and if thought 
desirable, to place them in train for further more definite and more 
systematic inquiry. 

Rear-Admiral Sir Edward Belcher said he thought one of the 
ways in which this committee might be useful was in the formation 
of a list of subjects to which special attention should be directed. 
He knew it was the practice to print periodical lists of subjects for 
which premiums were offered by the society, on which it was desired 
that papers should be communicated during the session. 

Mr. Teulon would suggest the subject of the lighting of railway 
carriages as one which might be usefully considered by the com- 
mittee. Some time since they had a highly interesting paper and 
discussion in that room, in which the construction of railway car- 
riages was incidentally touched upon. On that occasion he happened 
to differ from the writer of the paper, inasmuch as he did not think 
he was quite up to the present progress in railway construction. 
The Metropolitan Railway had recently been opened, on whieh a 
system of lighting the carriages with gas had been adopted. The 
same plan of lighting had been adopted on some of the longer lines, 
as, for instance, the Holyhead mail, and the mail between London 
and Dover, but, as far as he had been informed, the methods 
employed were far from the perfection which he thought 
was to be attained by the use of gas for these purposes. He 
would suggest that this was a subject which might be 
usefully selected for a premium, One point in particular 
he might mention, namely, that on the longer lines the gas was 
stored in one or two reservoirs, from which the lights in the train 
were supplied. Now it wasclear that that was attended with incon- 
venience, because if from accident or other cause a train became 
separated, a portion of the carriages would be left in darkness, and 
the same inconvenience would be experienced in the case of the sub- 
division of trains on the journey. He believed in the case of the 
Metropolitan Railway each of the carriages, which were of very 
large dimensions, carried its own reservoir of gas, aud he thought 
this was the best plan. Another point which might be usefully con- 
sidered was the mode of burning fuel in locomotive engines. By 
modifications of those engines a large proportion of coal was now 
burnt, and those conversant with the subject would be aware that a 
given weight of coal could be used in place of the same weight of 
coke, at a saving of something like one-third of the cost. Great 
improvements had been made of late in coal-burning loco- 
motives, but he thought further information on the subject 
might be usefully elicited. He believed the method was capable 
of still further improvement, for those who travelled behind coal- 
burning engines knew that they were occasionally incommoded by 
the large quantity of smoke emitted from them, which partly arose 
from want of proper care on the part of the stoker. He begged 
to suggest these two points as being worthy of consideration. 

Mr. Symons thought, looking to the present large consumption of 
the natural products of box-wood and ivory in many branches of 
manufactures, attention might be usefully directed to the fivding of 
substitutes for those materials. He would suggest that a premium 
should be offered for the introduction of new products which could 
be substituted for articles which were getting scarce, and of very 
high price through their scarcity. 

Mr. Bower, with reference to the remarks of Mr. Teulon on the 
lighting of railway carriages with gas, said he was at the present 
moment particularly interested in that subject—the Great Northern 
Railway Company having afforded him opportunities for experi- 
menting in that matter. He agreed that the chief defect with regard 
to the lighting on the Metropolitan line was the employment of gas 
at the ordinary pressure at which it was supplied from the gas- 
holder into the reservoirs. The plan, if he rightly understood it, 
was, that there was a large outlet from a gas-holder at the terminus 
from which the reservoir, placed at the top of the carriages, could be 
charged with gas as often as was required; but with 
trains running long distances — from London to Edinburgh 
-——a very different plan was necessary. In cases where 
lighting by gas had been adopted on long lines the 
plan was that of having a reservoir at the end of the train con- 
nected with the carriages by tubes running along the top. Any 
accident to one of the tubes would leave a portion of the carriages 
in darkness. The only effective way of lighting a train, in his 
opinion, and which he was endeavouring to carry out on the Great 
Northern, was, that each carriage should have its independent 
supply of gas—but it must be done under pressure. In Paris the 
portable gas was supplied to the cousumers from’ cylinders, into 
which the gas had been compressed, and it was carried about in 
wagons, precisely the same as gas was supplied in London some 
thirty years ago. ‘The gas in those cylinders was compressed to 
from fifteen to twenty atmospheres, and in that form supplied to 
customers who were beyond the range of the main pipes; and it was 
delivered into their reservoirs at about five atmospheres pressure. 
The difficulty, then, in the lighting of railway carriages, was to 
regulate the gas from five atmospheres to that which was equal to 
a column of water 2jin. high. Supposing they began with a reser- 
voir containing 14 cubic feet compressed to twenty atmospheres, 
that would give 30 cubic feet of gas, and if the gas were made from 
Boghead coalor petroleum oil, they would have gas of four times 
the illuminating she of ordinary coal gas; and burning Ifé. per 
hour they would have three times the light of ordinary gas, which 
would make 380ft. of such gas equal to 90ft. of ordinary gas, and 
this would be sufficient supply for the three lights of a carriage for 
six or seveu hours. In his experiments on the Great Northern 
Railway he was trying to get over the difficulties he had referred to, 
and be hoped to announce to a future meeting that he hai succeeded 
in accomplishing it. 

Mr. Christie said he apprehended this was not a proper occasion 
to discuss this subject in its details, but he would state that the 
carriages on the Metropolitan Railway were not supplied with gas 
from the ordinary gasholder, but it was delivered into the reservoirs 
at a considerable pressure, and was supplied to the holders by 
hydraulic pressure. By this means the reservoirs of the carriages 
were filled very quickly, and to regulate the pressure to eight-tenths 
of an inch head of water was a simple matter. 

Mr. Cromwell F. Varley would refer to a matter of importance to 
Londouers in particular, and one which he thought worthy the atten- 
tion of the committee. ‘I'nat was the protection of iron from rust, 
when exposed tu the atmosphere. In his own profession he felt 
the effects of this very greatly in the neighbourhood of large 
towns, upon suspended telegraph wires, although that might be 
regarded as asmall field for the use of iron. For the roofs of 
houses lead was generally used, but though it was expensive it was 
preferred on account of its non-oxydising properties. Considerable 
expense was also incurred in providing the necessary strength for 
supporting so weighty a material as lead. Al) attempts to use 
galvani iron for roofs in large towns failed from the smoke at- 
tacking the galvanised metal, and tinned iron did not resist the 
action of smoke so well even as zine. All the experiments he had 
seen of copperivg iron had failed unless it was done in so expensive 
& manner as not to be practicable for any extended use of it. What 
they required was a covering of lead, or leadand antimony, put upon 
the iron so as to combine tie stiffness and cheapness of iron with the 
durability of lead. Although this subject im connection with tele- 
graph wires might not at first sight appear to be of any great import- 
ance, yet, owing to the muluplicity of those wires in the metropolis, 
the result might be that those who passed under them might be 





exposed to danger from the falling of long spans of wire through 
their being rusted away. 

Colonel Schaffner thought the subject introduced by Mr. Varley 
was one of considerable importance. He had noticed the coverings 
of houses in different parts of the world. In some countries they 
were of tinned iron. In America this was largely used instead of 
lead. In St. Petersburg and Moscow iron was mostly used, but it 
required frequent painting. In the telegraph service he had tried 
mauy expedients for the preservatiou of the wires by galvanising, 
and the use of linseed and other oils, He had boiled the wires in 
linseed oil with beneficial results; but they would decay. It might 
appear a small matter at first sight, but its importance would be 
recognised when they considered that there were vow in use all over 
the world some half million miles of wires for telegraph purposes, 
and when they looked at the inconvenience which was occasioned 
by the interruption of the communication thus established. With 
reference to the lighting of railway carriages with gas, that was no 
new thing. He had seen it done in America, as early as the year 
1849, on the New Jersey and Georgia lines; and he had no doubt 
they would be able to obtain information from the other side of the 
Atlantic, which would save them the trouble of inventing plans for 
overcoming supposed difficulties in that respect. 

Mr. C. F. Varley remarked that galvanised telegraph wires lasted 
very well when not acted upon by the coal smoke of large towns. 
Wires suspended in the country, and free from such influences, had 
lasted for 16 years. It was only in the large towns that the iron 
required to be preserved. 

Mr. Blackie remarked, that the preservation of iron and steel from 
oxidation was important in connection with the delicate works of 
watches and chronometers, which required great skill to preserve 
them from rusting. Another direction in which it was important 
was with regard to the injury machinery suffered from the action of 
salt water; also in scales and other delicate mechanism. He thought 
a paper of a practical kind upon the prevention of rust upon metals 
would be of great benefit to them. 

Sir E. Belcher said in former times small arms were prevented 
from rusting by a simple process. ‘Lhe barrels were heated to such 
an extent as to burn stag-born, which was rubbed over them, from 
which operation the old muskets received the cognomen of “ Brown 
Bess.” 

Mr. Bower said, that in lubricating machinery during the last 
two or three years he had found that petroleum oil, while acting as 
a lubricator, preserved the machinery from rust. With regard to 
telegraph wires, he thought there was a difliculty in applying oil in 
the way sugyested to metal. In Paris, he believed, a preparation of 
copper was used with the petroleum oils to protect metals from rust, the 
copper being deposited by electrici'y and then made into a paste. 

r. Varley, sen., remarked that iron, being pororus and an absor- 
bent of moisture, had a great tendency to decay upon atmospheric 
exposure. If iron were heated and passed through oil, the pores 
were filled up, and the metal lasted a long time. ‘That plan of pre- 
servation from rust was brought before the Society of Arts many 
years ago. The preservative effects of the operation were shown 
upon comparison, after eighteen months, with otherjiron which had 
not been so treated. He believed the application of linseed oil to iron 
would be found very beneficial, and he had no doubt good results 
would be found from its application in the case of telegraph wires. 

Mr. Reveley mentioned, as the result of his own experience, that 
iron heated and covered with asphaltum or mineral bitumen in the 
solid state had resisted a moist atmosphere for 15 years. He had 
found the natural asphaltum the best, aud he had not succeeded so well 
with liquid asphate. With all other materials he had found the rust 
penetrated underneath. 

Mr. John Braithwaite said this was a subject of great interest to 
him, and he might say his experience in it had not been small. 
With regard to the observations as to the preservation of iron by 
painting, it depended entirely upon the way in which it was done. 
His experience dated as far back as the year 1806, when, as a boy, 
he was employed with his futher in the operation of clearing away 
the wreck of the Lord Abergavenny from the spot where she had 
foundered. Lt was found that the salt water produced a very rapid 
oxidation upon the iron work of the teckle used in that operation, 
and the mode of arresting it adopted by his father, and which he 
had himself followed for the last fifty years, was by painting the iron 
with red lead. Painting with white lead was of no use, as the acid 
used in the preparation of it produced the swelling effects which had 
been alluded to. About a fortnight ago he had inspected a well a 
little way cut of London, where he had fixed an engine forty-five 
years ago. The severe test iu all these matters was wind and 
water. The rods which had been placed in this well, 200it. deep, 
were painted with pure red Jead, and on taking them up he 
had the curiosity to weigh them, and he found that their weight was 
precisely the same as when they were put down 45 years ago. ‘The 
saine preservative effects of red-lead were apparent upon other iron 
work which had been many years in use. With regard to the 
remarks of the gentleman (Mr. Bower) who was experimenting 
with the lighting of carriages with gas on the Great Northern Kail- 
way, he would say that not only was the matter to which he referred 
not one of difficulty, but it had already been carried out. He (Mr. 
Braithwaite) had constructed a condensing apparatus for carrying gas 
about like soda water, compressed to 1d or 20 atmospheres. ‘That 
apparatus was employed for oletiant gas. There was no necessity 
for the pressure of 15 or 20 atmospheres. All that was required was 
to fill bags placed on the top of the carriages, on which a certain 
weight was laid, which would thus give the necessary pressure. 
On the Metropolitan line each carriage had a separate reservoir of 
gas, and the sack thus weighted was sufficient to light the carriage 
tor a short journey, 

The Chairman then invited suggestions upon the next division of 
the subject, Naval Architecture. 

Sir E. Belcher said the subject to which he had been applying his 
attention, and on which on a future occasion he might be prepared 
with a paper was, the effective construction of ships of war, but not 
of iron, for he saw no necessity for iron vessels in the navy. He 
entertained the idea that he could covstruct wooden vessels with 
coppered bottoms suitable for war, and impregnable during the time 
of any action, and thus bring the old wooden ships into service, 

Mr. D. K. Clark said, reverting to the Metropolitan Railway, 
the chief consideration was to get a better mode of propulsion 
adapted to the circumstances of that line. The great object was 
to get a locomotive which did not make any smoke, and that 
could be done by carrying reservoirs of steam and hot water with 
the train, which would give off steam spontaneously for a certain 
length of time, or it might be done with compressed air. Another 
subject for consideration was the more general use of coal in 
locomotives, and cousuming the smoke emitted. He agreed with 
Mr. Teulon that, although coal could be used without smoke being 
emitted, this was not carried out in practice. A still more important 
question was to reduce the price of coke, so that, assuming the eva- 
porative power of coke to be the same as that of coal, if they could 
reduce the price of coke to that of coal, it would be much better to 
use coke, Coal had been introduced solely on the score of economy, 
but upon that point it was open to question, looking to the effects of 
the smoke upon the carriages and other parts of the train, involving 
a larger expense for cleaning and maintaining. He thought the 
direction in which the reduction of the cost of coke was to be looked 
for was in the utilisation, to a greater degree, of the gaseous pro- 
ducts which were now wasted in the process of coke manufacture. 
They knew that the products of coal distillation were utilised in 
various ways. If they could preserve the gases and convert them 
to some useful purpose the price of coke would be greatly reduced. 
He thought these were legitimate subjects for inquiry by the com- 
mittee. Another question for consideration was the reduction of 
the friction in the rolling stock, and the consequent reduction of the 
power necessary to propel it. Friction was a matter involving great 


cost, and under that head would be involved not only the construc- 
tion of the cairiages but the lubricants employed. 

Mr. Braithwaite said, with reference to Mr. Clark’s remarks upon 
the subject of engines for the Metropolitan Railway which emitted 
no vapours, this could be effected by means of compressed air, and, 





at the present moment, an engine was working the tunnelling appa- 
ratus at Mont Cenis, which would be applicable to the purposes of 
an underground railway. ‘The Parsey engine was no doubt familiar 
to all present, and he (Mr. Braithwaite) had re-commended it in the 
excavation of the great tunnel through the Alps. There was this 
great benefit from it, that it was a means of thoroughly ventilating 
the tunnel to its furthest extremity, and getting rid of all the dele- 
terious gases that were generated. ‘The ventilation of railway 
tunnels was a subject of increasing importance, and in the 
case of the Mont Cenis tunnel, the workmen employed breathed as 
pure oxygen as in the open air, and that which gave the mechanical 
power furnished a thorough means of ventilation. To show them 
how little regarded was the subject of lubricants, he mentioned that 
having heard ofa new axle-box for the saving of grease which had been 
invented by a Frenchman, he inquired into it, and found that it 
consisted of the application of water in contiguity with grease, and 
was @ most economical as well as effectual means of lubrication. 
He introduced the new axle-box to the notice of bis brother 
engineers and to several railway companies, but though it was 
shown that, by its use, half the consumption of grease would be 
saved in some cases, no notice was taken of the matter. He, how- 
ever, obtained permission to put these axle-boxes upon carriages on 
the Great Western, the South-Western, and the South-Eastern. 
The axle-box was of the kind ordinarily used, but it had an outer 
easing in which water was allowed to mix with the grease when 
lubrication was wanted. He had fitted a set of these axle-boxes to 
a goods’ break carriage, on the London and North-Western Railway, 
in the month of September, and they continued in working up to 
the following April without any fresh grease having been supplied. 
Notwithstanding this manifest advantage in the saving of grease, 
the invention had been allowed to drop. As to the generation of 
steam, that was a matter which the committee would do well to 
consider. At present engineers were not eatisfied with 16ft. of 
heating surface per horse-power, but they were trying for 25ft. 
or 30it.; but if they got that surface they must bave some- 
thing to contain it. He maintained that a horse-power of steam 
might be got out of a foot of surface. He had illustrated that 
principle in his engine known as the “ Novelty,” and in steam- 
navigation this was a point of great importance. 
The committee then separated, 








SOUTH WALES INSTITUTE OF ENGINEERS. 

Tue quarterly meeting was held at Newport, on Wednesday, 
under the presidency of Mr. Thomas Evans, #'.K.8., the President 
for the present year. There was also a numerous attendance of 
members,among whom we noticed Messrs. Lionel Brough, H.M. In- 
spector of Mines; F. Levick, Blaina; Cox, Caerleon; J. Hedley, 
H.M. luspector of Mines, Derby ; Nixon, Cardiff ; Brogden, ‘'endu ; 
J. Murphy, Newport; W. Adams, Ebbw Vale; John ‘Trotter, 
Newnham; Conyers Kirby, Newport; R. M. Toogood, ditto ; 
George brown, Mountain Ash; Thomas I. Brown, Machen; M. 
Lee, Cardiff; C. A. Harrison, New Tredegar; E. A. Elliott, 
Machen; J. Kichards, Abersychan; H. James, Kbbw Vale; Thomas 
Cook, Newport; — Child; Jones, Dowlais; Nasmith, Aberaman ; 
Wilkinson, Aberdare ; Railton, Newport; Roper, Newport ; Demerit, 
Newport; Kobert Hale, bristol Mining School; Bedlington, Rhym- 
ney; birbeck, ‘ondu, &c. &e. 

ihe council met at eteven o'clock to transact the internal affairs of 
the Institute, and the general meeting assembled shortly after twelve 
o'clock. 

NoMINATION OF OFrricE-BEARERS, 

The minutes of the last meeting having been read, the meeting 
proceeded to nominate the President, Vice-President, and members 
of the council fur the session 1863-4, the election being appointed to 
take place at the ensuing general meeting. 

The Chairman said that the council recommended Mr. Alexander 

Jassett as President. 

It was then announced that the secretary (Mr. Edward Williams) 
and the treasurer and two Vice-Presidents (Mr. Clark, Abercarn, 
and Mr. Alexander Barret) would retire at the next meeting by 
rotation, aud there would be another vacancy to be filled up by the 
demise of Mr. Rogers, Abercarn. Six members of the council would 
also retire under the same regulation. 

The President explained that hitherto it was customary that the 
President, at the termination of his office, should take the vice-chair, 
On the present occasion, at his suggestion, this rule had been, 
waived. Another vice-presidential vacancy would thus be created. 
He should become an honorary or ex officio member of the council, 
without the power of voting. 

The following gentlemen were then nominated by different par- 
ties :—As Vice-Presidents, Messrs.W. 8. Clarke, Brogden, and Cox ; 
as members of the council, Messrs. T. Dyne Steel, Newport, 
Richards, Abersychan ; Job Pierce, Edward Williams, W. 'l'. Lewiss 
Maynard, Edward Ricnards, Phineas James, and W. 8. Palmer; as 
secretary, Mr. Edward Williams (to be re-elected); as treasurer 


} Mr. Brogden (to be re-elected). 


The first paper discussed was that by Mr. Cox “ On the Selection 
and Treatinent of Coal for the Blast-Furnace ;” and on Mr. Child's 
paper, “On the Selection of Coals for Smelting purposes.” Mr. 
Cox’s paper was purticularly discussed at the Swansea meeting, and 
a brief notice of its principles appeared at the time in the Engineer 

Mr. Child’s paper laid down three essential propositions in the 
selection of coals,—-First, their freedom from sulpuur; secondly, 
their physical characters, as on these will depend practically their 
calorific power and inteusity; and, thirdly ; the amount and nature 
of ash they contain. Ina chemical point of view, the presence of 
sulphur in the coal materially affected the working of it in the blast- 
furnace. Sulphur existed in coal mainly in two states—In the first, 
in combination with iron, which is mechanically diffused through 
the coal; and in the second it is combined with carbon, hydrogen, 
oxygen, and nitrogen, forming one of those complex organic bodies 
of which organic chemistry furnishes numerous examples. Basic 
sulphate of iron is also found in coals. The sulphur in the state of 
bisulphide of iron is the most prejudicial in the blast-furnace, as only 
half of it can be got rid of. Sulphur containeu in coal in any other 
state than as iron pyrites is driven off, more or less completely, by 
coking. When raw coal is used, a large quantity of sulphur is re- 
moved by the coal, as itsinks, being exposed to a gradually rising 
temperature, and it is virtually coked before reaching the zone of 
reduction. Sulphur may be eliminated by watering or steaming tne 
coke, or by adding salt to the coke; the latter is know as Calvert’s 
patent, and under certain circumstances it is superior to steam or 
water. As to the physical characters of the coal to be used, the 
couls of the eastern part of the South Wales coal-field are of too 
cakiug a nature for direct use in the blast-furnace. In proceeding 
westward the coal becomes less bituminous and caking, and at some 
of the Merthyr furnaces raw coal alone is used. The unpleasant 
faculty of decrepitation when heated rapidly under blast renders the 
use of the anthracite difficult, but the anthracite is well adapted for 
assaying. The remainder of the paper referred to the ashes of 
coal and coke, and their chemical properties. 

Mr. Cox said: It will be in the remembrance of this Institute that 
the discussion at our last Swansea meeting on my paper, read at the 
previous Cardiff meeting, was brought to a premature conclusion 
because it had assumed so desultory a character that the reporters 
were unable to report it, and that the subject being deemed of such, 
importance as to deserve a more complete investigation, Mr. Chila 
the chief opponent of, the theory I had propounded, promised to 
embody his views in a short paper to be read at another meeting. 
At the next, our last meeting at Merthyr, a paper of his was read, 
entitled “On the principles involved in judicious selection of coals 
for smelting purposes.” ‘This is the one we have now to discuss, and 
premising that it is that which was then promised, I have addressed 
myself to it to see what it contains, that it may be necessary for me, 
as the writer of the paper which called it forth, to answer as being 
contradictory or condemnatory of the theory I brought forward. 
it is true that it does not in any manner refer to the circumstances 
which originated it, nor allude to mine except to speak of itasa pre- 
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ceding paper by Mr. Cox, while mentioning’ cursorily, but without 
contradiction ; still it is incumbent on me to consider his theories as 

at forward in opposition to mine, and looking at them in this light 

address myself to their investigation. The theories of Mr. Child 
propounds are very easy of comprehension, and the principles to 
guide us in the selection of Wales for smelting purposes, which we 
cannot avoid deducting from them, are so beautiful in their sim- 

licity, that it seems a pity to disenchant anyone froma belief in their 
infallibility. He tells us that sulphur exists in coals mainly in two 
states; now, here I am compelled to pause, and make a remark on 
this word “mainly.” It may be intended merely to protect the writer 
against the captious criticism of some critic who might know of the 
existence of sulphur in another shape, in some minute quantity, of 
which the writer was also aware, but deemed it unnecessary to 
notice from the smallness of its amount; but it may be used as a 
loop-hole for escape should it be shown that it does not exist in 
some coals in quantity; as such a loop-hole it is very 
elastic in its power of expansion, and may be likened to a small 
hole: in the back scene of a pantomime, through which, although 
scarcely perceptible to the audience, harlequin and his wand 
altogether disappear. As I cannot suppose it was in- 
tended for such a use, I treat it as only a protest noted 
against petty criticism, and proceed with my remarks. 
Mr. Child then tells us that sulphur exists in coal in two 
states, either as‘united with sulphur as iron pyrites, in which case it 
is mechanically diffused through the coal and is, consequently, 
visible in the manner in which we are all familiar ; or as organic- 
ally united with carbon, hydrogen, oxygen, and nitrogen, in which 
case, although he does not say so, it is consequently visible. He 
tells that in the former case one-half of it only can be dispelled by 
heat, while in the latter it is driven off more or less completely in 
the blast furnace above the zone of fusion, and is, consequently, 
innoxious. Now, I note here another loop-hole of expansional 
powers, similar to the one I observed upon before,as prepared by 
the word mainly, in the use of the words more or less completely ; 
but as I cannot suppose them to be intended for such purpose, I 
treat them as a similar protest against petty criticism, and proceed 
with the subject. It follows, therefore, from these theories, that 
when sulphur is visible in coal then only is it injurious, and that 
when it is invisible it is innoxious; that when it is visible in 
bituminous coals the cokeing of them cannot make them so practi- 
cally pure for smelting purposes as are non-bituminous coals, in 
which it is invisible, and that when it is invisible in Lituminous 
coals the coking of them is a necessity forced on the ironmaster only 
to prevent the scaffolding in the furnace. These, I say, are the con- 
clusions to which the theories of Mr. Child inevitably lead, which, 
if correct, would fully bear out the ironmaster who possesses a coal in 
which no sulphur is visible in that laissez faire system to which we 
are all too prone when we find an excuse for adopting it, but the 
belief in which, if they be incorrect, will only lull him to slumber in 
the false security of a fool’s paradise. Mr. Child, has, at the con- 
clusion of his paper, with a modesty most rare when real, under the 
semblance of disclaiming the arrogating to himself the credit of 
being the originator of those theories, brought in the great name of 
Dr. Percy to father them and give them weight. Now, I shall not 
stop to inquire whether these theories are held by Dr. Percy 
or not; not that I would presume to attempt to disparage his 
authority or to decry his fame, but simply because it is not possible 
for any theory, however plausible, nor for any man, however great, 
to subvert the force of facts. It is to facts that we must look to 
enable us to form a just conclusion on this important subject. 
Theory is very valuable when it enables us to understand any phe- 
nomena which appear mysterious, but utterly worthless to contra- 
vene a fact. Now, these theories do not possess even the charm of 
novelty, although I will not pretend to say that there were many 
who accorded them that full benefit in their infallibility which Mr. 
Child entertains; they were nevertheless held more or less con- 
fidently when I began the’investigation of this subject, twenty- 
three years ago. At that time Mr. Child must have been a little 
child, yet although since then he has ceased to be a child in years, 
and has become a member of a learned profession, that will not 
justify him in treating with superciliousness opinions formed from 
twenty-three years’ active employment in avocations in which the 
consideration of this subject always occupied a prominent place, nor 
in endeavouring to pooh-pooh them down by simply repeating { 
theories, the fallacies of which the least investigation would at any 
time have demonstrated. I will now shortly ; ut before you afew 
facts utterly incompatible with the truth of those theories. In con- 
ducting the experiments on the railway to determine what coals 
contained sulphur in such a state or quantity as to make them unfit 
for use, I did not (and I fear that 1 shall not rise in Mr. Child’s 
estimation by the confession) take 100 grains of each coal, and, sub- 
jecting it to analysis, ascertain the quantity of sulphur it contained, 
neither did I ascertain the quantity of iron, and then, calculating 
the quantity of sulphur the iron could have been united with, 
jump to the conclusion that the residue was innoxious; but I took 
100 cwt. of coke, made from the coal, and having burnt it in the 
fire-box of the locomotive, collected the ashes which had passed 
through the tubes, and judged of the amount of sulphur it had con- 
tained in a deleterious shape by the visible injury it had done, as 
evinced by the quantity of copper taken from the tubes it deposited 
when placed wetted on a plate of iron. In the course of these ex- 
periments two coals of opposite characters were operated upon, one 
containing pyrites in large quantity (the rock coal of the Pontypool 
district), and the other containing none (the Mynyddyslwyn from 
the neighbourhood of Blackwood), with the foilowing results:—The 
ashes of the rock coal, which should, according to Mr. Child’s 
theory, have done much harm, deposited no copper on the iron, 
whilst that from the Mynyddyslwyn, which should have been in- 
noxious, did so in such quantity as fairly to electro-gild the plate. 
Now, let us see how far the experience of the ironmaker and iron- 
founder is in accordance with Mr. Child’s theory, or bears out the 
conclusions to which the results of these experiments would lead. 
The rock coal of Pontypool is described by the Admiralty report 
as being full of pyrites, and containing 2:39 per cent. of sulphur, 
yet this coal makes the best, the highest priced pig-iron the Princi- 
pality produces. The old coal at Pentwyn is equally full of pyrites, 
covering a large surface, although in thinner plates, yet the iron 
formerly made at these works, and I am assured by those who made 
it, with this coal, bore a reputation in those days as high as the 
Pontypool does now. So much for thefirst theory, that when sulphur 
is visible combined with iron in coal it must be eminently injurious. 
Now let us see how far the other proposition holds good, that 
when there is none visible in coal there can be none in it noxious. 
Now, I will not rely upon the case of the Mynyddyslwyn coal, 
although I suppose there is scarcely any one present who does not 
know that, whether with or without pyrites, it would harden to 
whiteness any iron which was melted with it, because as this is 
notoriously a red-ash coal, it may be considered an exception ; but 
I will pass at once to the white-ash coals, which, inside the eastern 
outcrop of the Welsh mineral basin, from a little to the east of 
Ebbw Vale to Aberdare, are almost all of them devoid of pyrites, 
and of which the coals from the different parts of each seam are 
identical in character, except as to the quantity of bitumen they 
contain. Now, we cannot very well take a piece of the coal from 
just above the zone of fusion of the blast furnace, but we can do 
what will be the same thing—we can subject the coal to the same, 
or a greater, heat in a coke oven, and see what will be the result. 
Now, let no one imagine that the heat of a coke oven cannot be so 
great as a blast furnace above the zone of fusion; the heat of my 
ovens exceeds the melting point of iron, and if it were so great in a 
blast furnace above the zoue of fusion, scouring would be 
the result. The Ebbw Vale coal, which is totally free from pyrites, 
after being thus coked, and watered out of the oven, was found by 
Mr. we to contain 0-77 per cent. of sulphur ; now, if we make any 
reasonable allowance for the quantity the water must have driven 
off, we cannot calculate that if that coal had been used raw in the 
furnace much less than one per cent. of sulphur must have reached 


the zone of fusion. 





Having thus placed before you facts which appear to be totally 


incompatible with either of the theories Mr. Child advances, I will 
conclude by shortly stating those which I advance. I hold that 
sulphur exists combined with iron in the substance of the coal itself, 
and that it only becomes visible when, under favourable circum- 
stances, it has, by an exosmos, or segregation, formed itself. by a dry 
crystallisation into plates of pyrites between the facets of the coal, 
and that consequently the absence of visible pyrites is no proof of 
the absence of fire combined with iron, nor any criterion whereby 
to judge of its quantity. I do not go to the length of asserting that 
when it exists in any other shape it is driven off by heat, before if 
it were so it would be difficult to account for the large amount of it 
proved, as I have stated, to exist in coke made from white-ash coal ; 
but I agree with Mr. Child, that when it is smelted; with iron, only 
one-haif of it can be driven off by heat; but as one-half of the 
remainder can be driven off by watering the coke in the oven, I 
advocate both coking and watering it. And I do assert that there 
are some coals which contain in themselves some as yet unknown 
power, by which all the remaining sulphur is rendered innoxious 
or neutralised, which power I have ventured to suggest may be 
cyanogen. I shall now say a few words as to the relative merits of 
the processes proposed for desulphurising the coke—steaming and 
watering the coke in the oven, and salting the coal; both of the two 
first drive some of it off as sulphuretted hydrogen; and as steaming, 
from its not cooling the coke so fast, can be no longer applied, it 
would be more powerful than water in so doing, but there are 
practical objections to its use; and watering has the advantage, also, 
in carrying some of it in solution assulphate of iron. Both of these 
systems have the advantage over salting the coal that we do under 

stand their operation. They carry off sulpbur either in shape of 
gas or of a soluble salt. Now, the salting only converts it—so Mr. 
Child says—into a sulphide of sodium, which remains in the coke. 
I find it difficult to understand, also, how it can operate on the sulphur 
in the body of the coal when mixed with it only in small quantities 
as crystals. Had the coal been ground, and the salt applied in 
solution, or as brine, I could better have believed in its operation, if 
it has any ; there is, however, an opinion I will venture to give, and 
that is that from the known effect of salt on silica and alumina, 
whether it be used as crystals or as brine, it will soon give cause 
to the owner of the ovens to shed some briny tears over their 
destruction. 

Mr. W. E. Jones said that the coal they used at Dowlais had 
apparently iron pyrites,—the upper 4 ft.—and they had no difliculty 
in making iron. 

Mr. Adams said that in the eastern side of the South Wales basin 
they had not the slightest difficulty in working the coke raw. Mr. 
Child appeared to be under a different impression. 

Mr. Brogden said that they had no difficulty at Tondu in working 
a coal full of iron pyrites, whilst in the case of another containing 
apparently none they were unable to use it. He had tried the 
application of salt, but without any effect. He agreed with Mr. Cox 
as to the use of salt, and also as to preferring water or steam, be- 
cause what was liberated in the shapeof sulphur was entirely got rid 
of by their use. 

After some further discussion, 

Mr. Child replied: He denied the justice of the inference drawn 
by Mr. Cox from his paper that sulphur in a state other than iron 
pyrites was not prejudicial. The Rock Vein and Penllwyn coals had 
been cited as instances by which good iron was produced, although 
the coal had a large amount of pyrites. He believed that was a 
fallacy, and it would be found not to be pyrites, but another metal, 
a sulphate closely resembling it in appearance, but of a more golden 
colour. Mr. Child also pointed out that a certain amount of sulphur 
would be removed by coking, and that the sulphur might be exclu- 
sively in the cracks of the coal, so that it might bedriven out. Chloride 
of sodium became volatile in the heat of the blast-furnace, and there- 
fore, like gas, had the chance of penetrating into the seams of the 
coals. As to the failure of that test alluded to by Mr. Brogden, he 
had to say that the value of the test depended on circumstances. 
No coal maintained the same quality for any great stretch in the 
seam—no limestone preserved the same quality to any great depth 
and width, so the chance was that a difference of quality had inter- 
vened iu the instauce referred to. 

A vote of thanks was passed to Mr. Cox and Mr. Child for their 
papers. 


Tue VENTILATION AND Workine or Mrves. 

The next two papers “ On the Ventilation of Mines,” by Mr. 
Hale, and “ On the Long-wall System,” by Mr. Hedley, were dis- 
cussed together. 

Mr. Brough saw nothing to oppose in Mr. Iale’s general views, 
which showed that all passages for air should be extremely large. 
It was the old story, often told, but here proved by mathematical 
calculations, which, as far as he (Mr. Brough) had proved them, were 
correct. 

A discussion, as to the best way of passing the air through the 
furnace so as to increase the volume ensued, in which Mr. Evans, 
Mr. Geo. Brown (Mountain Ash), Mr. James Murphy, Mr. Wilkin- 
son, Mr. Brough, and the President took part. 

The President quoted the result of actual experiment, in which 
- quantity of air was almost doubled by passing it through the 
ire. 

Mr. Nasmyth contended that the air forced through the bars as 
proposed would act as a blast and melt the bars. 

The President said that judgment must be exercised. The expe- 
rimeut he had referred to showed a certain result. 

Mr. G. Brown, Mountain Ash, related his experiences in the 
working of mines in the Aberdare Valley. He showed the abso- 
lute necessity of having large returns and the difficulty they had to 
contend with, owing to the nature of the top and the tender 
character of the mineral, by which spacious areas were rendered im- 
practicable in a few weeks. He had been compelled to open them 
15 or 16 yards wide. 

Mr. Williams followed, recommending the protection of the fur- 
nace bars by means of slag. 

Mr. Toogood said that at the Isca Ironworks fire-bars fixed in a 
tube filled with water were found to answer exceedingly well. 

Mr. Brough ssid this plan would hardly suit in a ventilating fur- 
nace. It was attended with danger from explosion. 

The President was anxious it should not go forth that he had 
advanced any plan to “throttle” the air. All he said was that, 
under particular circumstances, when a certain quantity of air passed 
over the furnace, it was found that by closing the furnace double 
the quantity was obtained. He did not suggest that that should be 
done in every case. If they had already get the arches sufficiently 
low it would not be necessary. Referring to the remarks of Mr. 
George Brown, the President led the discussion to 


Tue Lono-waut System. 

The Secretary read a well-digested paper, entitled “The Pillar 
and Stall, Double Stall, and Long-Work practically considered,” by 
Mr. N asmyth, jun., Abaraman. It was illustrated by diagrams. 
The writer rejected the long-wall system as impracticable in fiery 
seams, and advocated the pillar and stall as the only one workable 
with safety to the workmen, which should be the first consideration 
of every colliery manager. 

Mr. Nasmyth, sen., would not advocate the pillar and stall asa 
universal system, but in the Aberdare Valley the nature of the roof 
in the 4ft. and 9ft. coal was such that if it was broken and a sudden 
discharge of gas occurred, the whole was gutted and cut up, so that 
there was no knowing where it would stop. The same rule did 
not apply in Shropshire, for instance, where the top was more 
tenacious. Mr. Nasmyth also advocated the system of “double 
turns” adopted in the North of England. They must have two 
trams where now they had only one. 

Mr. Williams differed from Mr. Nasmyth as regards the 4ft. and 
6ft., but agreed as to the 9ft. coal. He had tested the long-wall 
system, and the result was that they got double the quantity as 
compared with the pillar and stall. Having described the nature of 


his wotkings, Mr. Williams proceeded to say that in the 6ft. they 
had returns for the last five years, and had only one wasteman. 
In the 4ft. also, they practised the system to great advantage. The 





coal they got from the pillars was very poor to go to market, but 
what was obtained from the long faces was excellent. For the pur- 
poses of ventilation the long-wall was greatly superior. They had 
no old gobs. 

Mr. Brough, in replying to Mr. Nasmyth, expressed a strong 
opinion that had the colliery at New Tredegar been worked on the 
long-wall system, in its true character, that vein might be at work 
now. ‘lhe partial mode pursued—neither long-wall nor pillar and 
stall—was, in his opinion, the approximate cause of its abandon- 
ment, 

Mr. Nasmyth contended that the long-wall system had had fair 
play there. 

Mr. Wilkinson (Aberdare Valley) said they were working the 4ft. 
and 6ft. extensively on the long-wall system. The first was the 
most difficult. In it they had the largest discharge of gas, hundreds 
of blowers having occurred. Less timber was used, and there was 
no pucking. He had no complaint of tender coal, as was so often 
the case with the pillar and stall. He could work with 500 or 600 
yards face, and with 10,000ft. to 18,000ft. wind, and take double the 
quantity which could be obtained under the pillar and stall system. 
Then there was far less gas standing. The gas was always in your 
face, none bebind, as in the case of pillar and stall. 

Mr. Bedlington (Rhymney) bore testimony to the excellence of 
the long-wall system, and explained the manner in which he had 
put it in operation for the last three years. They had about 550 
yards of face on one side the pit and about 250 yards on the other. 
They were all stall people from their earliest underground associa- 
tions, and had only been driven into the adoption of the long-wall 
because it was found to bea better system. In Derbyshire the long- 
wall was entirely carried out. It was no longer a question of prac- 
ticability, as it had been tested. The great outlay was said to be 
against its adoption, but in a few years they would see if the Aber- 
dare coal-owners could stand their ground, For ventilating purposes 
the long-wall was perfect, It gave better results as regarded the 
coal, 

Tue New Coat-curtina Macntne. 

Considerable interest was manifested respecting the new machino 
for cutting coal, recently brought out by Mr. I'vith, of Leeds. 
paper on this subject was now read, the explanatory remarks being 
much aided by a large and excellent drawing of the machine, which 
was exhibited on the wall of the apartment. 

Mr. Hedley, who had taken charge of the paper for Mr. Frith, 
said he had seen the machine working, and the result was exceed- 
ingly satisfactory. He must candidly admit that he had been 
somewhat prejudiced against the use of machinery, but, on seeing 
this very simple machine, he had changed his opinion. It could 
not be introduced into all seams, certain conditions being indispens- 
able, as, for instance, a flattish face, and a width of 3ft. from the cecal 
face. Then, where there was much pyrites, the coal struck fire so 
freely, that there might be danger of firing gas. In other respects, 
he saw no objection to its use. It had already been used with con- 
siderable advantage, It could be adjusted for work anywhere, from 
the roof down to the floor. It was, of course, for holing, not for 
nicking. Several of these machines were now being prepared—two 
or three for Lancashire, and one or two for Scotland. It was 
worked by meens of compressed air, not by steam. 

The President said that the waste of foree was enormous, the 
friction being very great. 

At this stage, Mr, Brough, who having previously left the room 
and returned with the announcement that “dinner was ready,” 
again broke in with “Gentlemen, the dinner is served up.” Tho 
appeal, which, in the interest of science, had at first been disre- 
garded, could no longer be resisted, and votes of thanks having 
been passed to the authors of the papers just read, aud to Mr. Hed- 
ley for his attendance and explanations, the party at once repaired 
to the dining-room. 

The dinner was laid out in the well-known style of excellence 
which characterises the cuisine of the Westgate Hotel, The chair 
was taken Mr, Evans, as President, and the vice-chair by Mr. W. 
Adams, Ebbw Vale. The company who sat down numbered 
between fifty and sixty. The President was supported by the 
Mayor (G. W. Jones, Esq.), F. Levick, Esq., L. Brough, Esq., C. 
Lyne, Esq., T. Woollett, Esq. (l’owu-cherk), and the majority of 
the gentlemen whose names we have already given as attending at 
the meeting. Several appropriate and interesting speeches were 
delivered, and a most pleasant evening was spent. 


Anvennes Ramway.—(From our Correspondent.)—This minor 
French system, which is about to be fused ia the undertaking of the 
Eastern of France Railway Company, has now been finally com- 
pleted, with the exception of the Louguyon and Longwy brauch, on 
which some heavy works in the valley of the Chiers still remain 
unfivished. This company has acquired a rolling stock of 109 loco- 
motives, 223 carriages, 69 ba ve vans, and 2,266 trucks. The 
amalgamation with the Eastern of France is made on equal terms— 
one share in the Ardennes being exchangeable for one share in the 
Eastern. ‘The total expenditure on the system to Dec, 31st, 1862, 
amounted to £6,489,599; and by the time accounts are finally closed 
with the contractors, the outlay on capital account will, doubtless, 
be carried to £7,000,000. For this sum about 250 miles of railway. 
will have been executed, 

Foreien anv Coronian Jorrinas.—The Abbe Casselli’s pantele- 
graph has been taken up by the French Government. A “ project 
of law” was recently presented to the Corps Legislatif, which pro- 
poses that it should supersede the Morse apparatus pow in universal 
use. The pautelegraph is one of the greatest scientific wonders of 
the present day. A despatch written at Paris is reproduced without 
the assistance of any clerk at Marseilles with the most rigorous 
fidelity, as is also a portrait, sketch, or drawing of any kind. Nor 
does the Casselli apparatus need so great a supply of electricity as 
that of Morse, and is much less affected by the condition of the 
atmosphere. The Empress has lately had her likeness telegraphed 
to some of her friends in the provinces, and last week Casselli tele- - 
graphed a painting of a full-blown rose from the Observa~ 
tory to the bureau of the telegraphic administration. The 
petals were of a beautiful pink colour, and the leaves of an 
equally good green—in short, were exactly like the tints of the, 
original, Rossini, also, not many daysayo, telegraphed to Marseilles 
by this appsratus a melody which he improvised in honour of the 
inventor, and which has since gone the rounds of the Paris saloons, 
—The /poca of Madrid states that Spain and Portugal will soon be 
united by railway. On the 3rd the inauguration of the Portuguese 
line between Abrantes and Croto, a distance of 63 kilométres (nearly 
40 miles) took place amidst the enthusiasm of the inhabitants, The 
Portuguese Company has now 199 kilometres (125 miles) of this 
line in course of working, and will effect another communication 
with Spain via Badajoz. The Opinion Nationale has the subjoined 
——— observations on the project of laying down an electric 
cable from France to America, as announced in the official journal ; 
—“The realisation of this undertaking is one of the greatest 
desiderata of civilisation ; we therefore heartily congratulate 
the French Government on having taken the initiative, 
and the Governments of Spain, Brazil, Denmark, Italy, Portugal, 
and the Republic of Hayti ou having eagerly adhered to a project of 
so much importance. The success of a transatlantic cable is un- 
happily still doubtful. Science is far from despairing of the future ; 
but however disposed it may be to applaud all attempts of the kind 
it can only venture to give them timid encouragement after the 
disappointments attending the submersion of the first cables of great 
length. It is urgent, nay, even renee. to place Europe in 
instantaneous communication with the New World; and without the 
least wishtoturn aside the Governments from the scheme of establish- 
ing a direct communication across the depths of the ocean, wa 
cannot too earnestly recommend to their attention the exceptional 
facilities and advantages of the telegraphic lines projected between 
Europeand America, by Madras, Bombay, Calcutta, Singapore, Cochin- 
China, Canton, Pekin, and the Aleutian Isles, with a branch line 
to Japan. The transatlantic cable will only connect the extreme 
points. The telegraph through Asia will serve at the same time the 
most populous and the most productive countries of the world, 












——— 














en ee 


THE ENGINEER. 





May 22, 1863. 








PALSER’S 


rsa “wt. 


3 — —_—— — — 
— 2 g aad 28 se 2 = a 


APPARATUS FOR MANUFACTURING PAPER PULP. 





i 














A 








= QO 











Tue object of this invention, by J. B. Palser, is to reduce straw 
and other fibrous materials to pulp, in an economical and expeditious 
manner. The process may be simply described as the subjecting of 
straw and other fibrous materials to the action of an alkaline solution 
in rotating boilers, under « pressure of from one hundred and ten 
pounds to one hundred and thirty pounds to the inch or thereabouts. 

Fig. 1 represents in longitudinal sectional elevation of the appara- 
tus; Fig. 2 is across section taken in the line 1, 2, of Fig. 1; and 
Fig. 3 is a partial section taken in the line 3, 4. 

A, A, is the reverberatory furnace for supplying heat to a pair of 
cylindrical boilers B, B', which are intended to receive the stock or 
material to be operated upon, and are capable of rotating on their 
axes. The boilers are mounted in separate compartments C, C', 
constructed of brickwork, and communicating, by means of separate 
flues D, D, with the furnace A. Above these boilers, and supported 
by the walls of the compartments C, C!, are mounted evaporating 
pans or vats E, E', which are respectively brought into commu- 
nication with the boilers by means of a suitable arrangement 
of pipes, to be presently described. The pans E, E! are intended 
to receive the alkaline liquor which has been used in the treat- 
ment of the fibrous materials, and to assist, by evaporating the 
watery particles, in the recovery of the alkali. The bottoms 
of the pans E, E', are pierced with holes at suitable distances apart, 
and these holes are capable of being closed by plugs a, the plugs in 
each being attached by chains } to arms carried by a onk shaft c, 
which has its bearings on the ends of the pans. These hoes are 
intended to discharge the liquid from the pans on to a hearth below 
the boilers, allowing it in its passage to flow over the rotary 
boilers 6, b', and thereby utilising the surface heat of the boilers. 
The rock shafts c are weighted, as shown at Fig. 3, to ensure their 
retaining the position into which they are rocked. Within the division 
wall of the chambers C, C!,a longitudinal passage or flue d is formed. 
This flue is employed for heating air, which is forced thereon by a 
blowing engine through a pipe d', and is led off thence in a heated 
state by a pipe @ at the other end of the flue to the branch pipes @3. 
These branch pipes conduct the air upwards into the vats or pans, 
and discharge it into the liquor contained in the pans through a num- 
ber of small holes made in the portions of the branch pipes which lie 
on the bottom of the vats. By the discharge of air into the vats, the 
evaporation of the liquor contained therein is materially accelerated. 
Through the flue d is carried a water pipe e, which leads from a 
reservoir of water, or it may be alkaline liquid placed on a higher 
level than the boilers, the object being to heat the liquid on its pas- 
sage to the boilers. The pipe ¢ on its exit from the flue dis divided 
into two branch pi e',e', which turn respectively into one of 
the boilers through fixed hollow stud axles on which they are 
mounted. At the opposite end of the boilers to that at which the 
branch feed pipes are situated is an arrangement of steam pipes 
7, f*, connected with the hollow fixed axles 7! of the boilers, for the 
a of conveying steam thereto, either from an adjacent steam 

er or from one boiler B to the other, according to the stage of the 
process at which the steam ee are brought into use. These pipes 
are fitted with faucets for changing at pleasure the direction of the 
flow of the steam. The axles /! are divided longitudinally by a par- 
tition, as shown in the enlarged sectional view, Fig. 4, and leading 








from these passages, near the inner and closed ends of the axles, 
are lateral pipes /%, /%. These pipes are intended for supply- 
ing their respective boilers with, or exhausting them of 
steam, and also for withdrawing the liquid therefrom. The pipes 
J*, which extend to the lowest part of the boilers, form a vent for 
the liquid at the end of the process of preparing the pulp, the liquid 
being forced out through them by the pressure of the steam in the 
boiler, and discharged into the vats above, or the liquid may be 
otherwise directed as thought desirable. The pipes for discharging 
the liquor and admitting and discharging stéam are separated from 
the “stock” in the boilers by vertical perforated partitions g, and 
thus they cannot be broken or even bent by the pressure of the re- 
volving “ stock,” nor can they be closed by solid matters accidentally 
forced into them. The partitions serve also as strainers for 
retaining the “stock” in its own compartment, and yet permit the 
drawing off of all the liquid matters at any desired time } sor mn the 
operation hereinafter to be described. 

In order to economise to its full the heat of the reverberatory fur- 
nace A, an evaporating pan or vat is mounted upon its roof, and 
into this is discharged liquid from the pans E, E', by means of 
pendent pipes A, 4, As in the carrying out of the process 
of manufacturing paper pulp it is found advisable to use the 
boilers alternately, dampers i are provided for closing the flues D, 
and thus diverting at pleasure the course of the gases of combustion 
from the furnace to the boiler. These dampers will be alternately 
raised and lowered, in order that the heating of one boiler may be 


- proceeding while the other is cooling. 


When straw is the material to be operated upon it is first cut into 
suitable lengths, subjected to a winnowing process to cleanse it 
from dirt, and then crushed between a pair of iron rollers. The 
straw thus prepared is ready to be acted upon in the improved ap- 
paratus. Supposing one of the boilers to have been emptied of its 
contents while the operation of boiling under a high pressure was 
proceeding in the other boiler, and that this boiling is just 
completed, things are ready for a repetition of the opera- 
tion, which is conducted as follows :—The empty boiler 
is filled with the prepared straw or other substance through 
a man-hole &, and the man-hole is then closed. A solution 
of caustic alkali, of a strength indicating from three and a half 
degrees to three and three-quarters degrees Beaumé is next run into 
the boiler in the proportion of about sixty gallons of the liquor to 
every one hundred pounds of the cut straw, and the boiler is set in 
rotary motion by means of suitable driving gear connected with 
the spur wheel / affixed to the outer extremity of the boiler. The 
fire heat is now cut off from the adjacent boiler by dropping the 
damper i, and admitted by the raising of the other — i! to 
the boiler last charged with fibrous material. Steam from the 
heated boiler is also turned into it until the temperature and 
pressure are equal in both boilers. This operation is important, 
as the means of raising the temperature in the one boiler is 
expedited, while the cooling of the other boiler is also facilitated. 
The course of the steam from the one boiler to the other will be 


readily traced by reference to the illustration. Thus, supposing 
the boiler B (Fig. 1) is required to give up its steam to the 
boiler B', the steam will pass down the pipe 7%, along the upper 





division of the axle f!, up the pipe /* (Fig. 4), along the upper 
horizontal pipe 7*, down a coupling pipe to the lower horizontal pipe 
J, thence into the lower division of the axle /! of the boiler B', and 
into the boiler by the pendent lateral pipe /* of that boiler, thereby 
heating the liquor contained in the boiler. Thesteam of the boiling 
process is-charged more or less with alkaline matter, which is carried 
over and mixes with the contents of the boiler B'. The steam pres- 
sure in the two boilers being now equalised the tap 1 is turned to 
close the steam way, and the tap 2 is opened in the lower horizon- 
tal pipe # The steam remaining in the boiler B, that is to be 
cooled, will now force up the exhausted liquid into the vat E above 
the boiler, where, being still subjected to the furnace heat, and also to 
the influence of the hot blas‘ of air before mentioned, supplied by the 
pipe d$, a rapid evaporation willensue, The liquor having been thus 
to a certain extent concentrated, the plugs before mentioned 
are drawn out of the bottom of the charged vat, and the concen- 
trated liquid is discharged in suitable quantities at a time on to 
the top of the rotating boiler that is immediately below. 
The exterior of this boiler becoming instantly enveloped 
by the descending liquid a rapid evaporation of the liquid 
takes place, it being assisted by the dashing of the liquid from 
the boiler surface on to the surrounding heated walls. The 
descending liquid ag ny by the evaporation) falls into the basin 
or hearth below the boiler, where it is collected, and, under the 
action of the heat-absorbing surfaces with which it is contact, it soon 
becomes viscous. When in this state it is raked on to the hearth of 
the reverberatory furnace, and being subjected there to the direct 
action of the fire all the moisture is driven off the solvent matters 
extracted from the straw under treatment, and combined with tho 
alkali are then consumed, and the residuum is the recovered alkali 
which when cool is fit for use. 

The fibrous material in the boiler B having been subjected to a 
pressure of about one hundred and thirty pounds for, say, about 
four hours, more or less, according to the quality of the material 
under treatment, will be found to have parted with its resinous or 
soluble ingredients, the fibres losing thereby their adherent character. 
Water is now to be supplied freely to the boiler to wash the sepa- 
rated fibres or paper stock, and after thorough cleansing the stock is 
removed from the boilerthroughtheman-hole. If it should bethought 
desirable to subject the pulp or paper stock thus produced to more 
severe washing, the pulp may be placed in a tub fitted with a false 
bottom, and connected with a bead of water; by letting in water 
below the false bottom the material will be forced upwards and kept 
in agitation, whereby any dissolved matters remaining therewith 
will be effectually washed cut. The fibrous material reduced as 
above described is now ready to be subjected to the well-known 
processes requisite for converting it into paper. 





Tne Trave or Liverroot.—From an official return, just issued 
by the Collector of Customs at Liverpool, we learn that notwith- 
standing the decrease of the American trade, the trade of the port is 
still very active. In April, 1862, there sailed 382 ships, with cargoes 
valued at £3,756,220; in April, 1863, there sailed 456 ane with 
cargoes valued at £5,402,166; showing an increase of 745 ips and 
£1,645,946 for the month of April just ended. 
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TO CORRESPONDENTS. 

Notice.—A SprEcIAL EDITION of THE ENGINEER ts 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 


single postage. 


*," Covers for binding the volume can be had from the publisher 

price 2s. 6d. each. 

E. H. L.— We cannot lay our hand upon the information you require. 

Two Supscripers.—Under the circumstances stated the patent is worthless. & 

W. C. L—Mr. Holland's water ram is forced down by the pressure due to the 
annulor area shown. 

W. W.—Cast iron perforated fire bridges are very old, and no recent patent 
upon them will hold good unless it be for some specific improvement upon 
them. 

INCRUSTATION.—No one could be proceeded against by law for affixing the 
initials “* CB.” undeservedly to hisname. The best right to them is acquired 
by a regular course of pupilage and practice 

Anxious AMATEUR.—We do not know who makes a business of constructing 
hydraulic engines, but most engineers can make them, and a steam engine 
can be easily altered to be worked by water pressure. 

T.J.L.—A disc of 3-16th inch boiler iron, 18in. in diameter, notched at the 
edges, and driven at 1,500 turns per minute, will cut iron of all sizes Jrom 
l}in, diameter downward, wien at a white heat. You need not be particular 
about the size and shape of the teeth. 

A Rvaper.—You give us no particulars of the work done by the 120-horse 
engine, but, if it was constantly the same, one eccentric, properly adjusted, 
would work the valves better than two. For variable work a separate ex- 
pansion valve, capable of adjustment, would be desirable, and this would 
require another eccentric. 

D. T.—The Injector will no doubt, with 44 lb. steam, force water 120/t. high, 
although the actual weight of the column of water exceeds the pressure of 
the steam. It is not essential that the Injector be near the boiler supplying 
it with steam. You will find it will take an enormous quantity of steam m 
proportion to the water you lift. ; 

D. P.—The ** differential pulley” patent is worthless in itself, but it might 

happen that, unless your purse was a very loug one, the patentees would 
bring an action against you, and put you to no end of trouble and expense 
Jor attempting to make what you, no doubt, have a perfect right to make 
without the permission of anyone. 
. W. B.—For case-hardening scraps of leather are Lest. Put the articles to 
be hardened in a cast iron box, and keep themat a cherry red heat for several 
hours, according to the thickness of hardening required. Plunge in water 
on taking them out. Taps and dies should be hardened in oil, when the 
steel will stand at a pale straw colour. No. 1 iron is generally gray and 
soft. No.3 is very white and hard. 

SrupENt.—Jron is not hammered by means of “ momentum,” but by the stored- 
up mechanical work in the hammer. The hammer wil! produce twice the 
effect if the fall be doubled. “ Momentum” varies as the velocity, or as the 
aquare root of the height, but momentum is really irrelevant to the care. It 
means, simply, the work taken from the moving body in a given space of 
time, as a thousandth of a second or a whole second. 

E. K.—The case of your friend illustrates the difficulties common to all in- 
ventors who are poor. He isnot safe without a patent, but we would never 
advise him to bring his invention under the notice of those in authority. 
The chances are jifty to one that he would be snubbed, and his invention, if 
it had any value, be brought out wider a new name, He had better hoid on 

to it until his means will enable hin to fully protect himself. 


SAFETY VALVES. 
(To the Editor of The Engineer.) 

Sir,—Two or three weeks ago you stated that in finding the required load 
for a safety valve the pressure of steam must be multiplied by the area of 
= valve taken from its smaller diameter : that is, when the valve is in good 
order. 

In calculating the pressure on slide valves, we only take the area of the 
recess in the valve and the area of one port, omitting the flanges, as the 
pressure finds its way beneath them. 

Now, may not the same thing occur in safety valves? May not the pres- 
sure get between the valve and its seat, however well it may be ground in? 

Suppose we take, for example, a safety valve, of which the smaller 
diameter is 3in., and the larger diameter 3}in., then 

Area of valve = 3? X 0°7854 = 7°0636 ¢q. in. 
Area of seat = (342 — 3°) 0°7854 = 1°2271 sq. in. 

If the load on the valve be 353 1b., then, when the pressure increases to 
50 Ib., the steam will just begin to blow off ; but as soon as this takes place 
the pressure will be distributed over the scat as well as the valve, so that 
the steam will not cease to escape until the pressure has dropped to 
= 353 
7 0686 + 1°2271 

I have taken particular notice of several safety valves and have not 
observed any such result ; consequently, I think the larger diameter should 
be the one from which the area ought to be calculated. 

If 1 am wrong in my conclusions I shall be glad if you, or some of your 
correspondents, will set me right. J.8. R. 

Stony Stratford, May 19th, 1863. 


= 42°6 lb, per sq. in. 
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COMPOUND STEAM ENGINES. 

For the highest expansive working, irrespective of any 
consideration of the motion obtained, nothing can be more 
favourable than the action of the Cornish engine. There 
isso much dead weight to be lifted, in a right line, at 
every steam stroke. If this weight be, say, 40 tons, and 
is to be lifted 10ft., we can apply 50,60, 80 or 100 tons of 
steam pressure, as we like, cutting off and expanding so 
that the total work done shall in every case be that of 
lifting 40 tons through 10ft., or 400 ft.-tons. Beyond the 
resistance of the weight lifted, the motion of the piston 
within the cylinder is as unrestricted as that, at least, of a 
bullet in a gun barrel ; or, to make a comparison a little 
more nearly applicable to the weights to be moved, as a 
bombshell within a mortar. Whatever initial blow of steam 
may be given to the piston, the effect is stored up as me- 
chanical energy in the dead weight upon the pump pole, and 
this energy becomes available at the moment when the 
steam has expanded below the constant resistance of the 
water being pumped. 

But for rotative engines the attempt to carry out high ex- 
pansion within a single cylinder, especially when the work 
done is of the unaccommodating nature of pumping, 
18 less satisfactory, if indeed, under such circumstances, 
very high expansive working be practicable at all. 
A heavy fly-wheel offers the only means by which an 
initial pressure much greater ion the constant load 
can be safely put upon the piston. A pair of engines 
at the works of one of the London water com- 





panies have 5ft. cylinders, 8ft. stroke, and are said to 
expand eight-fold. The fly-wheel is 25ft. in diameter, and 
has the enormous weight of 60 tons. The plummer-blocks 
were nearly lifted out of the foundations on starting the 
engines, and the great strain at the pump end has required 
the reconstruction of nearly everything on that side of the 
main centres of the beam. And even if the engines had 
been applied to drive a mill, itis clear that a great pressure 
in the line of the cranks on commencing each stroke would 
be favourable neither to economy of power nor to the pre- 
servation of the engines themselves. It is true that, as they 
are employed for pumping, it would seem that there was 
no occasion for rotary motion at all, and that the Cornish 
engine would have met every requirement of the case, and 
in the best manner. Engineers who have to do with water 
works do not, however, always find the intermittent 
delivery of the Cornish pumping engine satisfactory where 
the water has to be forced, under great pressure, through 
long mains. A large single-acting engine, working against 
a column of say 200ft. of water, will make perhaps eight 
strokes per minute, giving 7} seconds for each ‘stroke. A 
pair of double-acting engines, working a pair of bucket 
and plunger pumps, may make’say twenty revolutions per 
minute, giving eighty deliveries in that time, and where a 
large air vessel is employed the outward flow into the main 
will be almost constant. ‘The six single-acting “ Bull” 
engines, at Hampton, pump for long distances, it is true, 
some of them for nearly seventeen miles, but we believe the 
resistance of the column of water is equal to but about 60ft. 
These engines have air vessels, and work at a good speed, 
To obtain a nearly constant delivery we must have bucket 
and plunger, or some other form of double-acting pumps, 
and two of these should be made to work alternately. 
This brings us at once to a crank shaft and rotary motion. 
And whether in this case or in that of a rotative engine for 
any other purpose, we wish to work to a high degree of 
expansion, we can only do so, with anything approaching 
to uniform rotative power, by employing a high and a low- 
pressure cylinder, expanding from the former into the 
latter. Indeed, to obtain the greatest uniformity of rotative 
power a part of the expansion must be performed in the 
smaller cylinder. The proper point for cutting off may be 
found by trial by means of a simple method adopted by 
Mr. Cowper, which is as follows :—Divide the circular path 
of the crank pin into any equal number of parts, and find 
the actual pressure upon the piston corresponding to each 
point of division. This pressure, computed upon the crank 
in proportion to the virtual leverage of the connecting rod 
at the corresponding point, will give an ordinate for a 
series which, when complete, will disclose, upon inspec- 
tion, the irregularities of rotative power throughout the 
double stroke. In the case of compound cylinder, and also 
of ordinary coupled engines, these diagrams will serve as 
guides for regulating the expansion until the nearest 
approach to uniform rotative power is attained. 

In the case of high and-low-pressure cylinders in pairs, 
there is still an irregularity in the rotative impulse, unless 
two pairs are employed coupled to the shaft through cranks, 
at right angles to each other, in the ordinary manner. It 
is indeed possible, especially where about the same amount 
of power is exerted in both the high and the low-pres- 
sure cylinder, to couple each to a crank, the two cranks 
being at right angles to each other. In this case the high- 
pressure cylinder would exhaust into a receiver, from 
which the low-pressure cylinder would, in turn, take its 
steam. In this arrangement, however, a considerable part 
of the expansive efficiency of the steam would be lost, as 
the high-pressure steam from the small cylinder would fall 
to that in the receiver without doing any work in the fall. 
If the receiver were infinitely large the steam exhausted 
into it, even when it was already tilled with steam of, say, 
atmospheric pressure, would be of comparatively little ser- 
vice afterwards in the large cylinder. Evenif the receiver 
were very small there would still be a loss, inseparable 
from any expansion, without corresponding work. Mr. 
Cowper has made an improvement in the receiver 
of compound engines of this class, by which improvement 
he superheats his steam at the right moment on its en- 





trance into the low-pressure cylinder; and in that way, | 
without increasing the back pressure on the small piston, | 
he is enabled to get as large, or a larger, diagram trom a | 
given weight of steam than if it were worked out of the | 
small directly into the large cylinder without superheating. | 
He is furthermore enabled to obtain a very near approach to | 
uniformity of rotative power—so near that he has christened 
his engine a “ Uniform Power Expansion Engine,” a title 
which it seems fully to deserve. 


AIR-BORNE ECONOMIC IRON SLEEPERS. 


THE writer of the City article in the Zimes of last week | 
gives us a mare’s-nest on the subject of the permanent way 
of railways, in the shape of corrugated cast iron sleepers, 
countersigned by Messrs. Brassey, Betts, and Trevethick, 
as saving £600 per single mile of line, and, at the same 
time, substituting permanent iron material for perishable 
wood, Good tidings these to all the customers for whom 
Messrs. Brassey, Betts, and Trevethick contract to make 
railway if, as the proverb has it, “ all be good and true 
that is upcome.” ‘The prominence given to these “ glad 
tidings” by the Zimes led us to inquire into the matter, 
and procure a prospectus for verification, as to what was 
new and useful as well as cheap. 

The prospectus, in the style of a joint stock company’s 
circular, opens with a perspective view of the railway laid 
down, and the ballast removed, and landscape accessories 
in the distance. ‘Then follow a pair of sectional portraits 
of the rail and sleeper, with a garniture of tie-bars and 
lock-bolts between. A general introductory discussion of 
the evils of existing permanent ways in timber and iron, is 
foliowed by a parallel column statement of the advantages 

by the “ Economic” sleeper over the “ Bowl” — 
not the poetical bowl of the “ rosy wine,” but the inverted 
cast iron of Mr. Greaves, commonly known as the “ pot 
sleeper.” 

The pair of sectional 


rtraits are respectively labelled 





“ Suspended Rail for 


dian Railways,” and “ Rail 


enclosed in wood for home lines,” strongly reminding us of 
the style of specification of our old friend Mr. James 
Puckle, the originator of many-chambered revolving breech- 
loading cannon, in 1718, who, with discriminating sagacity, 
provided “ round bullets to shoot against Christians and 
square bullets to shoot against ‘lurks,” just as the “ Eco- 
nomic” sleeper for India is all of rude, hard iron, and that 
for home use is provided with the historical wood lining, 
which, like the famous “ cork tooth” of the conjuror, is 
warranted to hold fast without hurting, although an infini- 
tesimal quantity. The iron keys are very old friends, 
ae by Messrs. Burleigh, Parsons, Ordish, and others, 
and the key with a wood lining is a palpable variety of 
Mr. Percival Moses Parsons’, on the London, Chatham, and 
Dover. ‘The spring catch, with the concealed ratchets to 
keep the key from coming out, appear to be a compound of 
the rat-trap principle and the vertical spectacle and mathe- 
matical case of the ancient instrument makers, with the 
variation of a loose pin, instead of a fixed one, to press back 
the spring. How the plate-layers adjust the driving of the 
key to the distance of the ratchets is, of course, merely a 
matter of education and delicate manipulation. 

With regard to the sleeper itself, it struck us at first 
sight with the look of an old friend, and those who re- 
member the cast iron Barlow sleepers on the Midland some 
fifteen years back, will recognise it also, and naturally ask 
why it should have been abandoned and left to re-invention 
under the name of “ Economic?” Why did not Messrs. 
Betts and Brassey see its merits when brought forward by 
Mr. Barlow, and all the present arguments in favour of 
cast iron versus timber were fully stated? If, when the 
sleepers were under the absolute control of their producers 
as resident engineers they could not be made to answer, 
why do they answer better now? Were Messrs. Betts and 
Brassey essential to their success? But let us analyse the 
matter mechanically. 

Cast iron sleepers and wrought iron, also, date from very 
early periods in the railway system, but to Mr. Greaves is 
due the merit of imitating’ in iron the stone block, with 
some of its defects provided against. ‘Taking the stone 
block as a model, he preserved nearly the same base, 
but made it pyramidal in vertical section, a truncated 
pyramid, with sufficient flat top in the form of a chair to 
receive the rail with the ordinary chair bearing. So far 
this was right, as the only use of the square portion of the 
stone chair was to strengthen it, which the iron did not 
need. Again, having obtained a hollow block, Mr. 
Greaves found it an easier matter to pack it internally 
from surface holes than to open out the ballast to pack it 
below. Mr. Greaves’ specification represents a pyramidal 
sleeper, which various practical reasons subsequently 
brought toasemi-sphere. We forget whether Mr. Greaves, 
in the first instance, proposed a tie-bar, but it was found 
that a tie-bar, well framed through and through for each 
pair of opposite sleepers, was an cssential matter to pre- 
vent their. rolling, and this, in its present form, was first 
done by Mr. Charles Heard Wild for the Egyptian Rail- 
way. In practice, it is a hollow box filled with ballast. 

Mr. Barlow’s solid cast sleeper was in effect on the same 
— as that of Mr. Greaves, viz., a large hollow base, 

ut without the holes in the top for surface packing. ‘The 
general form was an oblong, with chairs cast on the surface. 
Here, then, we have precisely the principle of the “ Kco- 
nomic.” 

But there are new features in the “ Economic "—* It is 
corrugated!” But this is by no means a “ wrinkle ;” it 
is vr Barlow ornamented, and subserves no purpose of 
utility. 

But the two or three distinct chairs which were cast on the 
surface of the Barlow sleeper are varied by being made 
continuous on the outer side of the “ Economic,” sus- 
pending the rail by the upper table. But this is not new, 
suspending the rail having been for many years the practice 
of engineers who understand their business, both in chairs 
and sleepers, and continuously. 

With regard to the arrangement of the tie-bars, they will 
do very little to steady the sleepers in case of subsidence of 
the ballast. 

And now to the comparison between the “ Bowl” and 
the “ Economic.” 

1. “ In the ‘ Economic’ system there is an approxima- 
tion to the longitudinal system, and support may be given 
the whcle length, or the rail may be emmeied, and the 
length and breadth of the sleeper regulated to the require- 
ments of the traffic.” 

Note.—All this may be done in the “ Bowl” also. 

2. “ Under no circumstances can the lower head of the 
rail be injured by contact.” 

Yote.—This is not peculiar to the “ Economic” only. 

3. “ The ‘ Economic’ contains a much larger quantity 
of ballast, and can be packed in the ordinary way, and one 
skilled foreman can lay them as fast as he can walk,” 

Note.—The “ bowl” can be made as large as the 
“ Economic,” and can be packed both from above and 
below. In either case the packing from below will be a 
very troublesome matter, on account of the depth below the 
surface. We think that, in the rapidity of “ laying,” the 
“ Economic” will “ beat all creation,” with the qualifica- 
tion, “ if true.” 

4. “ Each sleeper has a double flange, from 2in. to Sin. 
wide, which prevents cutting into the ballast.” 

Yote.-—If the ballast contained within the sleeper docs 
not form a good bearing surface, we fear the flange will do 
little to help it. 

5. “ The ballast driven under the sleepers remains 
always the same, the air being confined as in a diving- 
bell, so no moisture can arise; and there is always an 
elastic cushion, with no tendency to sink.” 

Yote.—We have heard of “ wind-bags,” and we believe 
oz were tried on the Great Western, to support carriage 

ies on their frames; but we never heard of wind boxes 
before, with loose ballast for a stopper. The “wind” 
would require “ raising” a little higher in the boxes, or 
they would be liable to the difficulty of a bad swimmer 
with bladders on his heels, If this wind space so effectu- 
ally floats the line, why not dispense with the superfluous 
weight of the anges in No.4. We fear this is a bubble, 
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and that the engineer would find that the bubbles of wind 
would give place to the bubbles of water. 
“The air hath bubbles as the water hath ;” 

and we have heard of bubble railways, but bubble perma- 
nent way is something quite original. Ifthe principle be 
correct, why not make the line a continuous bubble, and 
float the railway at once. ‘lhe Barlow rails and sleepers 
were adepts in drawing up water by suction, like the ro 
in the streets with leather discs. 1f the proprietors of the 
‘‘Economic” have succeeded in excluding the water by 
“a large clastic cushion, with no tendency to sink, and 
consequently requiring little attention,” maintenance of 
way will, of course, be reduced to the minimum. If it 
ae hg so, then the “ bowls” will have to be hollowed, and the 

oles stopped up. But we must certainly reserve our 
opinion on this new discovery. 

6. “ No fish-joints are needed, as the rail ends meet on a 
long bearing, and are keyed firmly at the ends, as well 
as at the junction.” 

Note.—So were the rails applied in the Barlow sleepers ; 
and, if we recollect, some of the “ Bowl” sleepers were 
made in the same way, with long bearings. 

7. The loose parts are fewer in the “ Economic” 
system. 

Note.—Because they are spaced dft. Gin. apart ; they were 
fewer still in the wrought-iron Barlow rail. 

8. “The tie-bars are shorter.” 

Note.—The question is, will they last longer, with 
equal efficiency. 

9. “The tie-bars can be removed when the rail is taken 
out, but not otherwise.” 

Note.—Quite possible; nevertheless, they may be of 
the nature of a “ Jack-in-the-box”—“ cheap Jack.” 

10. “ From the small number of parts the cost must 
always be less at home and abroad.” 

Note.—That must have reference to the quantity of 
materials as well as of parts. 

All this is vouched for “by the opinions of several of 
our ablest engineers,” and “the most eminent practical 
engineers have denounced the ‘ Bowl system.’” ‘The names 
of those respectable individuals are not communicated in 
the circular. 

Stripped of the verbiage, the whole matter resolves itself 
into a hollow, cast-iron sleeper, filled with ballast, to be- 
come a solid; and its safety against sinking or rocking 
depends on the area it covers relatively to its elevation. 
In case of sinking, the packing must be applied by open- 
ing out, as usual, and getting below it. It comes under 
the category of that class of patents in which what is new 
—the corrugation—is not useful, and what is useful, in- 
creasing the real bearing surface, is not new; so we sup- 
pose it falls into the “ combination” category. 

The testimony of Messrs, Betts and Brassey must be 
regarded simply as a trade card; they give their opinions, 
but no reasons for the faith they profess in the revival of 
cast iron sleepers. 

‘The apparent cheapness of cost, and fewness of parts 
per mile, arises from the distance the sleepers are placed 
apart, apparently at 5ft. 3in., instead of the usual 3ft. This 
is upon the principle of the cheap shops, where a first-class 
looking article is ticketed in the window, but not supplied 
to the customer. ‘To make the comparison fair, the sleepers 
of the transverse system should be spaced like the cast 
iron. 

‘There is a test as to cost and efficiency which Messrs. 
Betts and Brassey might furnish. When they have con- 
tracted for a 100 miles line of ordinary permanent way, 
of the usual first-class standard, and to maintain it for 
seven years, will they agree to deduct £600 per mile from 
their charge, in consideration of being permitted to sub! 
stitute the economic cast iron sleepers, with equal bearing 
area on the ballast ? 

This is an age of speculation, and people are apt to take 
for granted any statement as to economy which a sounding 
name is tacked to. It would be a very pretty speculation 
to supply all India with suspending sleepers, and all 
Home with wood-lined sleepers. Our old triends of the 
Permanent Way Company may, indeed, think themselves 
hardly dealt by, to find their plans resuscitated under new 
names, with guarantees by the “ high contracting parties,” 
possibly backed by some new Creds¢ Mobilier as the 

AIR-BORNE SLEEPER COMPANY ; 
not raising the wind, but holding down the wind; an 
imprisoned Aricl striving to get loose, like Enceladus un- 
der Aitna, So, De Bergue and Barlow to the rescue! and 
Greaves, and Muir, and Burleigh, and the shades of Day 
and Reynolds ! 





Norrusen or Spars Raway.—(From our Correspondent.)\—This 
great undertaking advances to its completion, and will be carried 
through from Madrid to Bayonne by the commencement of next 
year, ‘The passage of the Guadaramma in the Castilian range of 
mountains, upon which from 12,000 to 15,000 men have been engaged 
for the last year, is expected to be effected in the course of the 
present mouth or early in June; and when locomotives are enabled 
to circulate through this tremendous natural obstacle, the train 
service will be extended to the frontiers of Navarre. 

Navat Eyatneers.—The following appointments have been made 
since our last:—William H. Steil, acting chief engineer, to the 
Cossack ; Edmund J. Murphy, first-class assistant-engineer, to the 
Edinburgh; Thomas 8. Grice, first-class assistant-engineer, to the 
Coseack ; Henry White (b), acting second-class assistant engineer, 
to the Cossack; James A. Cooke, acting second-class assistant- 
engineer, tothe Fire Queen; Peter Butler, engineer, to the Colum- 
bine; Herbert Wolley, engineer, to the Alert; Charles J. Inches, 
engineer, to the Leander; J. C. Gray and J. J. Rose, assistant- 
engineers, to the Columbine; C. C. Hyde and K. M‘Caskill, 
Assistant-engineers, to the Alert. 

ABRIDGEMENTS OF SpeciricaTions.—The very useful abridgments 
of specifications prepared by Mr. Woodcroft, and published at the 
Patent Office, have been much reduced in price; We may show the 
extent of this reduction as follows :— 






Former Price. Present Price, 
Weaving.. sc «oe oe eo e+ lds, Od. ee 4s. Od. 
India-rubber.. .. ee 10s, Od. ee 2s. 8d. 
Electricity, &c. ee =. Bs. Od, oe 3s, xd. 
Bleaching, &c. .. . e+ «98. Gd. oo 3s. 4d. 
Marine Propulsion . +e = 48, Od. ee 1s.10d. 


Paper, two volumes .. ss ls. 6d. 


es oo 6S. OF. ee 
the other abridgments have been also diminished in 


Nearly 
price. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents ) 





BREWERIES AND BREWING. 


Sm,—As a practical brewer, perhaps you will afford me space for 
some remarks on your article last week, beaded “ Brewery Eco- 
nomy,” being particularly impressed with the ultra-progressive 
tendency evinced by it. Brewers, you must know, are a decidedly 
conservative race ; their customs are ‘‘ time-honoured,” and the rash 
man who seeks to revolutionise their processes must beware lest, 
shocking prejudices too violently, he loses all chance of forwarding 
his own views (naturally dear to any man), and, at the same time, 
benefiting the brewer. tt has, I must say, been a matter of surprise 
to me that more improvements have not been made in the process 
of brewing, but it may be explained partly in this way:—The 
mechanical work of the large breweries, in London especially, has 
been chiefly confined to a small number of firms, whom it has suited 
very well to keep on in the old groove, giving satisfaction to those 
employing them without arousing their jealousy, and making large 
profits without troubling their datent inventive genius, and finding 
the renewal of heavy expensive plant suit their purpose very well. 
But surely we have arrived at a time when competition ought to 
give us men of a different stamp, who, if the brewer, from default of 
education or otherwise, is unable to lead the way, will, for their 
own credits’ sake, show brewers that much better is to be done, in 
a more economical, rapid, and certain manner, than hitherto. 

Passirg from theory to practice, allow me to analyse your ideas. 
The mere act of moving materials may be very properly dismissed 
by a brewer as essentially the province of an engineer. With 
respect to the competition between coppers and boiling backs, 
granting that equally sound beer may be produced in either, the 
question seems materially reduced; for does it not seem reasonable 
that a much greater economy must be found in using steam, where 
the heat can, of course, be all applied usefully to the worts, with the 
aid of the numerous improved boilers, than in the old-fashioned 
copper, where we know there is a great radiation of heat, and where, 
every time a copper is emptied (as occurs in all breweries twice, and 
in some three times every brewing), both time and fuel must be 
wasted, both in burning down and raising the fire. And, while on 
this subject, let me observe that you will hardly get any authority 
to endorse Mr, Tizard’s opinion regarding boiling the worts being 
unnecessary, as the albumen cannot coagulate without that opera- 
tion. Then you speak of the loss of worts by evaporation in the 
coolers; there the saving by refrigerating the whole body of wort 
in a close vessel would be very doubiful, as it is quite an open 
question whether, if that quantity of liquor did not go over the 
mash, the same extract would be obtained, and brewers would not 
listen to the saving of a small quantity of fuel for a loss of extract; 
though I must, at the same time, point out that, if that very satisfac- 
tory object could be obtained, auother economy would result by the 
saving of power expended in driving fans, which are notoriously 
the heaviest machinery in a brewery where employed to an efficient 
extent. In the matter of the profits from the sale of grains, I think 
your calculation—granting the principle to be thoroughly sound— 
will not be quite borne out oninvestigation, as, for instance, you seem 
to look upon the difference in the price of porter and ale grains to be 
all saved. That is a mistake, as the portion of roasted malt mashed 
separately would be perfectly useless for feeding purposes; and as 
the use of that generally amounts to about 6 per cent. in porter, that 
saving, instead of being, in a brewing of 100 qrs. of malt, with the 
grains at 2s. per quarter, 333. 4d. would be reduced 10s.—a material 
reduction. 

As to dressing the crushed malt to separate the husk, practical 
men immediately ask, How are we to sparge ? or, ignoring that, though 
a most useful operation in brewiug, how are the worts to be got 
from the goods? There seems to be but one method—that of com- 
pression; and, even if advisable, it must certainly be a difficult, if 
not an impossible attempt, in a large tun of, perhaps, twenty feet in 
diameter. However, I must admit, with all these difficulties rising 
up to confront us, there is a great opening for energetic, able engi- 
neers to extend their reputation, and secure a golden harvest, if 
they only pilot us in the right direction, not rashly, but with good 
judgment and honest purpose ; aud, at the same time, let me remark 
that both engineers and brewers owe you a debt of gratitude—the 
former for endeavouring to point a road to distiuction, the latter for 
studying their interests as a body public in the disinterested manner 
you have. ‘Trusting 1 Lave not intruded too much on an engineer- 
ing journal, let me subscribe myself 


May 18th, 1863, A Brewer. 





Tue Packet Service.—In the House of Commons on Monday 
evening Mr. Peel proposed a vote “on account’ for the packet 
service, in part of the sum of £956,878 required for the year ending 
the 3lst March, 1864, which sum includes provision for payments to 
Mr. Joseph George Churchward for the conveyance of mails 
between Dover and Calais and Dover and Ostend, from the 1st of 
April, 1863, to the 20th of June, 1863, but no part of which sum is 
to be applicable or applied in or towards making any payment in 
respect of the period subsequent to the 2Uth of June, 1563, to the 
said Mr. Joseph George Churchward, or to any person claiming 
through or under him under a certain contract, bearing daie the 
26th of April, 1859, made between the Lords Commissioners of her 
Majesty’s Admiralty (for and on behalf of her Majesty) of the 
first part, aud the said Joseph George Churchward of the second 
part, or in or towards the satisfaction of any claim whatsoever 
of the said Joseph George Churchward, by virtue of that contract, 
so far as relates to any period subsequent to the 2Uth day of June, 
1863.” The hon. member stated that the terms of the resolution had 
been settled, after a careful consideration of a vote of the House in 
1860, to the effect that the contract with Mr. Churchward ought not 
to be fulfilled in consequence of that gentleman having resorted to 
corrupt expedients for inducing the Government to grant his ap- 
plication for an extension of his contract. It appeared that in 1859 
he carried on the contract for the packet service between Dover aud 
Calais and Ostend for £15,500 a year and a fixed sum for extras. In 
the beginning of 1859 he appeared to be dissatistied at the rate of 
his remuueration for extra services, and claimed that his contract 
should be prospectively extended from 1863 to 1870, and that he 
should be paid for his extra services a commuted fixed payment of 
£2,500 a year. The proposal was favourably entertained by the 
Admiralty and sanctioned by the Treasury, and a new contract, 
annulling the old one, was made, extending to the middle of 187v, 
which provided that Mr. Churchward should have a subsidy of 
£18,000 a year. When, in the new Parliament a select committee 
was appointed to inquire into the general question of the packet ser- 
vice, they reported in the next session, in reference to Mr. Church- 
ward's contract, that it had been proved before the committee 
that he had offered Captain Carnegie to sell his political interest 
in Dover for the price of an extension of his contract in the subse- 
quent session, Captain Leicester Vernon moved a resolution for 
the completion of the contract of April, 1859; but that resolution 
was negatived by a majority of 45, in a House of nearly 300. The 
Government had given Mr. Churchward a year’s notice to terminate 
the contract, and had advertised for teuders. In consequence they 
had received an offer from the Belgian Government to perform that 
part of the night service between Dover and Ostend which was now 
discharged by Mr. Churchward, for £4,000 a year, and that offer had 
been accepted conditionally on the House declining to make ~. pro- 
vision for Mr. Churchward’s contract after June. For the Dover 
and Calais service a tender had been accepted from Mr. Harrington, 
for seven years, for £5,000 a year, and £3,000 a year as a premium 
for expediting the East India and China mails. Thus, the two 
services would come to £12,000 a year as agaiust the present pay- 
ment of £18,000 a year. The course recommended by the Govern- 
ment was adopted, after considerable discussion, by 1/6 to 168. 





THE INVENTORS’ INSTITUTE. 


Tue first annual general meeting of this society took place on 
Thursday the 14thinst., at 9, Conduit-street, Regent-street, London. 
The meeting was numerously attended. Amongst those present 
were General Sir John Scott Lillie, C.B. ; Admiral Sir E. Belcher, 
C.B.; F. B. Beamish, Esq., M.P.; Sir Patrick O'Brien, M.P.; Dr. 
Normanby ; Captain Selwyn, R.N.; Captain Rogers, R.N.; Mr. 
Robert Richardson, C.E.; Mr. Benjamin Burleigh ; Mr. C Varley, 
&e, &e. ke. General Sir Scott Lillie, C.B., occupied the chair. 
The following Report was read by the Honorary Secretary :— 


First Annvuat Rerort or tHe Councit or tue Inventors’ Institute. 


The council of the Inventors’ Institute, in making this, their first 
annual report, desire to congratulatethe members on the very marked 
success which has attended their efforts to organise an association 
for the protection of the rights of inventors and the encouragement 
of the practical development of original thought. 

The want of an Institute to which inventors might with confi- 
dence resort, for the purpose of discussing the merits and consider- 
ing the utility and practicability of inventions (whether patented 
or not), has long been felt. Although appreciating the usefulness 
of other kindred societies, your council cannot but feel that the im- 
portant subject of invention is in itself of sufficient magnitude to 
demand a special Institute of its own; and ia this view your council 
have been amply confirmed by the distinguished and extensive sup- 
port they have received in the co-operation of the principal inventors 
in the kingdom, 

It may be desirable that reference should be made to the circum- 
stances under which the idea of forming the Institute originated. 
In the year 1861 the efforts of the agitators for reforms injurious to 
inventors, aided by a few individuals desirous of destroying all pro- 
perty in inventions, culminated in a hostile movement to procure 
the immediate adoption of legislative measures to carry out their 
designs. 

This movement was zealously supported by a leading public 
journal; and Mr. Ricardo, M.P., a declared opponent of the rights of 
inventors, gave notice, in the last session of Parliament, of his in- 
tention to move for a Parliamentary committee to inquire into the 
policy of the laws relating to patents for inventions. These cir- 
cumstances induced a few gentlemen to take the initiative in the 
measures afterwards adopted for the mutual protection and defence 
ofinventors. A circular letter, suggesting the convening of a public 
meeting to resist the anti-patent law movement, and to effect the 
formation of an association of inventors, was at once prepared, and 
several thousand copies were forwarded to various inventors, 
patentees, Members of Parliament, and other influential persons in- 
terested in the subject. ‘l'o these circulars hundreds of replies were 
received from all parts of the kingdom, and a general meeting would 
have been held in London; but Mr. Ricardo, in the meantime, having 
abandoned the attack, his inopportune motion was withdrawn, and 
the calling of a public meeting was for the time postponed. 

The subject, however, assumed a different and less unfavourable 
aspect under the treatment of Lord Stanley, M.P., and Sir H. 
Cairns, M.P., who moved for and obtained the appointment of a 
royal commission to inquire into the working of the laws relating to 
patents for inventions; but so numerous aud influential had been 
the promises of co-operation in the effort to form an Inventors’ In- 
stitute, so great was the encouragement held out, and so strongly 
was the necessity of such an Institute felt, that, after what had 
transpired, the premoters did not feel justified in discontinuing their 
efforts on behalf of inventors and patentees. 

‘The formation of the Inventors’ Institute was therefore determined 
on, anda meeting for its inauguration was called and held on the 
1st of May, 1862, when its formation was accomplished, and its plan 
of future operations was laid down. 

A consideration of the means by which the causes of the existing 
dissatisfaction with regard to the present state of the patent law 
might be removed, may, therefore, bementioned as one of the objects 
more immediately contemplated in the formation of your Institute. 
Other objects, however, of at least equal significance, though not, 
perhaps, of so immediately pressing a character, are also embraced 
within the scope of its operations. 

In associating men of acknowledged acquaintanceship with 
mechanical aud chemical inventions, who had practically tested the 
working of the present system of patents in its several phases, 
your council believed that they thereby combined the highest 
theoretical with the largest actual experience for the suggestion of 
patent law amendments. ‘The principal portion of the time and 
labour of your council has hitherto been engaged in acquiring 
information conducive to this object. Weekly meetings have been 
held, in which every matter involved in the question of patents has 
been discussed by the council, aided by other members of the 
Institute occupying the highest scientific position. These discus- 
sions have been embodied in the auswers of the Institute to the 
questions of the Patent Law Commission, and in a report, copies of 
which have been supplied to the members. Your council refer with 
coufidence to the above-named report and answers, as_ being 
calculated to materially contribute to the equitable and practical 
settlement of the complicated and difficult questions of which they 
treat. ‘ 

Both the above-named documents are now before her Majesty’s 
Patent Law Commission, who have already examined one gentle- 
mau on behalf of your Institute; and it is expected that other 
gentlemen, members of the Institute, will also be called upon to give 
evidence. 

The; acceptance of the Presidentship of the Inventors’ Institute 
by Sir David Brewster your council regard as a gratifying and 
important testimonial in its favour. The active co-operation they 
have received from Admiral Sir Edward Belcher and other distin- 
guished and professional men, has largely contributed to the present 
prosperity and practical efficiency of the Institute. Conjoined with 
these eminent men, your council has also experienced the warmest 
support andencouragement from many private individuals whose rank 
and intellect place them foremost as scientific benefactors of this 
country. 

Numbering nearly 300 members, your Institute includes many 
whose names are familiarly known throughout Europe as scientific 
and practical men, foremost in those works of development and pro- 
gress which have stamped their features on the present age. Your 
council believe that, as your Institute becomes more generally 
known, its operations will be productive of much practical good in 
inducing a more extended association between men of different 
ranks, who will be thereby enabled to meet. on the common ground 
of discovery and progressive science. With this view, your council 
determined that periodical meetings should be held for the reading of 
practical and scientific papers, or their discussion, such papers having 
reference to inventions either in operation or in progress. From 
these meetings your council anticipate the best practical results. In 
these anticipations they are confirmed by their experience of meet- 
ings already held, in which Captain Selwyn, R.N., Dr. Normanby, 
and Thomas Webster, Esq., F.R.S., have each read papers of the 
greatest scientific interest as well as of the highest practical 
value: while the discussions to which they have given rise have 
elicited expressions of opinion scarcely less deserving of commenda- 
tion. At all such meetings for illustration or discussion of inven- 
tions, every reasonable latitude has been afforded whereby inventors 
might fully promulgate their discoveries; your council being 
persuaded that in the full and complete disscussion of scientific pro- 
positions, the greatest practical advantage must follow, not only to 
those principally interested, but to all others who from circumstances 
or position are affected by such communications. 

As the funds of your Institute increase, your council recommend 
the publication of reports of the proceedings, and they believe that 
much most valuable information in reference to invention aud 
design would thereby be circulated. 

It is, at the same time, most desirable to form a library and 
museum for ref of bers, which, in addition to general 
scientific literature, will, as far as is practicable, iuclude such works 
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accessory to the objects of your Institute as, from rarity or cost, 
are not generally available except in public scientific institutions; 
and it is further desirable that at some early period a laboratory 
and workshops should be provided for the use of members. Your 
council anticipate, that as the influence of your Institute extends, 
and its value and importance are more fully recognised, great 
practical advantages must follow to its members from the opportuni- 
ties which can then be afforded them of procuring the services of 
the most eminent scientific aud practical men as referees or arbiters 
in those complex scientific questions, which in their litigation in- 
volve vast uncertainty and expense. Your council believe, that as 
it becomes generally known that the highest authorities and 
greatest experience are available for such a purpose, many 
will prefer the ready and comparatively conciliatory decision 
which their judgment offers to the prolonged and more hos- 
tile proceedings characteristic of suits at law. Your council are 
further disposed to consider that amongst the operations of the 
Institute should, at a future period, be included the examina- 
tion of the inventions of such members of your Institute as 
may be desirous of obtaining the opinion of the council or of 
its scientific referees thereon, so that inventors may thereby be 
enabled not only to bring their inventions prominently before 
the public by means of papers read before your Institute, but also 
to secure the advantage of certificates testifying the merits of 
their discoveries. Your council are of opinion that the issuing 
of such certificates would facilitate the speedy and profitable intro- 
duction of approved inventions. In all cases, however, where 
inventions or designs are thus submitted for examination, the 
inventor should be required to have first obtained provisional 
protection or registration, or he should make a declaration that 
he dedicates his invention to unrestricted public use. The prac- 
tical adoption of the above suggestion for the examination of 
inventions requires, however, further and most careful considera- 
tion; and it therefore cannot be carried into effect for some time to 
come. 

Other advantages, not less valuable, your council doubt not must 
follow from the wider diffusion of the intentions and operations of 
your Institute. Already, as your council have shown, it has led to 
the co-operation of many distinguished men, for the promotion of 
science and the encouragement of progress. 

Your council feel that much of the difficulty incidental to the 
— organisation of your Institute has been removed by the 
1earty and zealous co-operation which they have received from 
your treasurer and honorary secretary, the former gentleman 
having placed his chambers freely at your council’s disposal 
during the last year, and by his constant attendance and 
advice materially assisted this undertaking; while your honorary 
secretary, with great practical knowledge, and a widely extended 
experience on all matters affecting the interest of inventors—the 
objects of your Institute—has zealously tendered his services, with- 
out for one moment diminishing his very arduous exertions in 
your behalf. Your council desire also to publicly testify that deep 
sense of obligation which the Institute must ever rest under to 
Admiral Sir Edward Belcher, Robert Richardson, Esq., C.E. (your 
treasurer), and Dr. Normanby ; as well as their appreciation and 
entire confidence in Mr. R. Marsden Latham, your honorary secre- 
tary, who, up to this period, has gratuitously rendered his services, 
the value of which to your Institute cannot be too highly estimated. 
Nor can your council omit to state that their best thanks are due to 
your honorary solicitors, for their advice and aid, which they have 
so cheerfully and gratuitously rendered. 

The labours of those members of your Institute (not members of 
your council) who have given so much valuable time in serving on 
patent law and other committees of your Institute, are also entitled 
to your warmest praise. 

Jn conclusion, your council trust’ that what has been already 
achieved will be considered as so far satisfactory to all, it having 
been the earnest endeavour of your council to uphold to the utmost 
the efficiency and high character of your Institute, and to welcome 
the accession to the ranks of its members all well-wishers of the In- 
ventor's cause. Your council, moreover—haviug never scrupled to 
avail themselves of the proffered aid of any gentleman of respec- 
tability, who, from readiness to serve the Institute, and from 
practical or professional experience in matters pertaining to 
inventions, have appeared to them well calculated to advance 
the objects contemplated by your society—would take the 
preseut opportunity of publicly inviting the active co-operation, 
not only of ali directly interested in inventions, whether 
patented or not, but also the co-operation of all others whose 
practical or professional knowledge might tend to further the pros- 
perity of your Institute; it being earnestly desired by your council 
that your society should be thoroughly comprehensive, and not ex- 
clusive in its character, so that the interests of all concerned in the 
progress of practical science, or in the development of the industrial 
prosperity of the country, may be faithfully and efliciently repre- 
sented, whether as regards inventors’ welfare or the public good. 

The Honorary Secretary also read the audited statement of accounts, 
from which it appeared that after defraying the expenses of the past 
year, and also those incidental to the formation of the Institute, 
there remained a balance in favour of the Institute of upwards 
of £90. 

The report and accounts were unanimously adopted, and the 
council was unanamously re-elected for the ensuing year. 

After the proceedings of the general meeting had terminated, 
several of the members adjourned to St. James's Hall, to partake of 
the first Anniversary Dinner of the Institute. The Earl of 
Caithness, a Vice-President, was unavoidably prevented from occu- 
pying the chair; but his place was ably filled by Lord Richard 
Grosvenor, M.P., also a Vice-President. About seventy gentlemen 
were present at jthe dinner, after which the various toasts were 
replied to by the following gentlemen, viz., General Sir John Scott 
Lillie, C.B., Captain Rodgers, R.N., William Henry Barlow, Esq., 
C.E., F.R.S., Hume Williams, Esq., P. R. Hodge, Esq., Sir P. 
O’Brien, M.P., Thomas Webster, Esq., F.R.8., Robert Richardson, 
Esq., C.E., &e. &e. &e. 








American Taxes.—The Commissioner of Internal Revenue has 
made the following decisions with reference to taxes imposed upon 
various products of iron foundries:—I1st. All steam engines, whether 
marine, Sceateolion or stationary, are subject to a duty of 3 percent. 
ad valorem. 2nd. Cast iron shafting is liable, in all cases, to a 
specific duty of one dollar and 50 cents per ton, under the Act of 
March 3, 1863. Wrought iron shafting, if held to be manufactured 
within the meaning of division No. 71, is liable to a tax of 3 per 
cent. ad valorem. 3d. Railroad car wheels are taxable, in all cases, 
one dollar and 50 cents per ton, All other castings of iron 
exceeding 10 lb. in weight, not otherwise provided for, are taxable 
one dollar and 50 cents per ton, by Act of March 31, 1863. 
4th. Castings of all descriptions made exclusively for instruments, 
articles of machinery upon which duties are assessed and paid, 
are exempt from duiy under Section IL, Act of March 3, 1863. 
5th. Castings not exceeding 10 Ib. in weight, which are so well 
known and so generally used as to have a commercial value in 
themselves, aretaxable 3 percent. ad valorem, when not otherwise pro- 
vided for. 6th, Castings used for bridges, buildings, or other perma- 
nent structures, are taxable one dollar per ton. Permanentstructures 
are interpreted to mean bridges, buildings, monuments, and edifices of 
all descriptions. Lamp-posts, water and gas pipes are not held to 
be permanent structures ; but all such castings are taxed at the rate 
of one dollar and 50 cents per ton. 7th. Stoves and hollow ware 
are taxed at the rate of one dollar and 50 cents per ton of 
2,000 Ib. 8th. Casual and ordinary repairs are not taxable, but 
renewals of any part of an engine, as, for instance, a boiler, cylinder, 
piston rod, valve motion or governor—such parts being cousidered 
manufactures in themselves—are taxable, when made to replace cor- 
responding parts of an engine, broken or worn out, and thrown 
aside. The same is true of cars, and all machinery, when new 


parts are supplied.— Scientific American. 





LAUNCH OF A RUSSIAN IRON-CLAD. 


* On Monday afternoon the first iron-cased frigate for the Russian 
navy was launched from the yard of the Thames Ironworks, which 
has had the honour of building the first ships of this description for 
the English, Danish, and Russian navies, and which is now con- 
structing the first frigates of the same kind for the navies of Spain 
and Turkey. The Perventiz, as the new Russian frigate was 
named, is probably one of the ugliest vessels that has ever floated 
from the yard of the Thames Works—not only uglier than the 
Resistance and the Defence, but as ugly even as the much vaunted 
American invention, the floating Derrick, which has never had any- 
thing to do but float since the day she was launched. ‘To seo the 
Perveniiz as she was towed out of the creek, with her narrow 
receding sides and uncouth projecting snout, above which the red 
hawse-holes flamed like the eyes of a monster, she more resembled 
the quaint hideous forms of the Chinese junks than any European 
man-of-war we have yet seen in the Thames, This Russian frigate, 
which has been some time building, from designs furnished from 
Russia, represents with pecuiiar force the rapid strides with which 
the construction of iron frigates has advanced in this country within 
the last two or three years. At the time the Pervenitz was first 
thought of all the worldseemed in favour of using such armour-coated 
vessels mainly as steam rams, and, accordingly, the Russian frigate has 
been produced not only with a beak, but a monstrous projection 
under her bows and level with the water-line long enough and strong 
enough to transfix the stoutest three-decker that ever floated. In the 
same way a great angle of incline inwards for the sides was thought 
an absolute necessity for iron-clads to assist the shot in glancing, so 
the Pervenitz has her sides sloping in at an angle of no less than 
27 deg.—an amount of incline which is an evil in many ways, and 
which experience shows, even if it were increased to 45 deg., would 
have but little effect in diminishing the terrible powers of such 
orduance as are daily tried at Shoeburyness. These drawbacks, the 
beak and the slope of sides, will prove serious obstacles when at sea ; 
the former to her speed, and the latter to her steadiness in a seaway. 
Unlike the Warrior, to imitate which she was ostensibly built by 
Russia, the thickness of the teak backing behind the armour-plates 
is diminished from 18in. to 9in., though this disadvantage is, per- 
haps on the whole, compensated by the reduction of weight, which 
enables her to carry her armour of 4}in. plates from end to end and 
over her beaks (for she has two) at stem and stern. The total length 
of the vessel between perpendiculars, and exclusive of the beaks, is 
220ft.; her breadth 53ft.; depth, 26ft. Gin.; and the burden, 
according to the builders’ measurement, is in round numbers 
3,000 tons. When fully equipped for sea her draught of 
water will be 14ft., and the armament she is intended to carry is 28 
68- pounders on her main deck, all protected by her armour-plates, 
with two large pivot rifled 100-pounders on the upper deck, Thus 
armed and equipped, her portsills will be 6}ft. above the water— 
nearly 3ft. nearer the water than those of the Warrior class, and 
rather more than a foot higher from it than the portsills of the once 
famous La Gloire. With anything like tolerable speed and fair 
weather to act in the Pervenitz would be a formidable vessel. As 
it is, she will scarcely be formidable to sailing vessels unless she 
catches them becalmed, for her horse power, instead of being at 
least 600, is only 300, which, with the great displacement of her 
midship section, the bulk and weight of her huge beak under water 
forward, and the dead water she is sure to tow after her beak 
astern, all seem to show that even in her trial trip nine knots is 
likely to be her highest rate of speed. In a seaway we shall be 
much mistaken if she can command even this average momentum. 
The launch, as is usual with all the launches at the 'Thames works, 
was managed to perfection. The Earl of Caithness, the Earl of 
Macclesfield, Lord Wenlock, Lord Richard Grosvenor, Mr. W. 8. 
Lindsay, M.P., Mr. Ayrton, M.P., with a number of Russian officers, 
the directors of the Thames Company, and a large circle of invited 
guests, were present on the occasion, At two o'clock Miss 
Hume christened the vessel, and at once, without check or 
hindrance, she went down the slips into the water with perfect ease. 
On the water, as we have said, she looked intolerably ugly, and, 
what is more, seemed to show that she must prove a wet, heavy, and 
most uncomfortable boat in dirty weather. In a head sea her bows 
will always be awash, while the incline fof her sides, or “ tumble 
home,” will facilitate to the very utmost her tumbling everywhere 
ina heavy swell. It was impossible to look at her whole form, at 
the desigus for the construction of the Spanish and Turkish frigates, 
and then turn to the colossal shape, yet exquisitely fine lines, of the 
Minotaur, building in,the same yard tor our navy, without feeling at 
once the almost immeasurable superiority in size, in strength, and in 
speed which the English ships of this class possess. Almost every 
iron-clad frigate or floating battery in the world except the American 
failures and the two frigates constructing in France for,the Italian 
Government, is being built in England for foreign Governments. 
An impartial examination of all these varied plans and systems 
affords the most convincing proof that in size, speed, and strength 
our iron-clads are as much beyond those of foreign navies as our 
screw liners are beyond the old sailing seventy-fours of twenty 
years ago. ‘There is nota foreign iron-clad on which half as much 
money has been spent ton for ton as with every economy we are 
obliged to spend on ours to make them perfect, and there is not as 
yet one foreign iron-clad which in real efficiency is worth a tenth of 
one of ours. 





Harsours or Rervaz.—The annual return states that at Dover 
the extent of the foundations of the Admiralty pier, or west arm of 
the harbour, ts now 1,675ft., and the length of the quay level 1,539ft. 
The sum of £549,000 has already been voted for these works, and 
£60,000 will be required to be voted now, leaving £41,000 of the 
estimate to be voted next year; the work should be completed in 
November, 1864, At Alderney the outer ends of the sea and har- 
bour walls of the western breakwater are now 1,418 yards from the 
shore, or 148 yards short of the limit ordered; the base of the break- 
water extends to 1,636 yards from the shore; 12,000 tons of stone 
have been deposited in the base below low-water. The sum of 
£1,027,000 has been voted for these works, and a vote of £80,000 
will be required this session; the estimate was £1,300,000. At 
Portland the nett expenditure has reached £954,260. The total 
quantity of rough stone deposited in this breakwater from the com- 
mencement is no less than 5,170,760 tons. ‘The divers have now 
completed the levelling of one-half of the area, under the founda- 
tion courses of the masonry for the north head and fort, and have 
set about one-third of the bottom course. 

‘Trarric Recerrs.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending 9th of May, on 10,677 
miles, to £561,870, and for the corresponding week of Jast year, on 
10,237 miles, to £520,710, showing ap increase of 440 miles, and 
of £41,160 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,290 miles, to 
£436,134; and ‘or the corresponding week of 1862, on 7,036 miles, 
to £407,330, showing av increase of 254 miles, and of £28,814 in 
the receipts. The increase on the Caledonian amounted to £1,215; 
on the Great Northern to £239; on the Great Southern and Western 
to £339; on the Great Western to £4,8*3; on the Lancashire and 
Yorkshire to £2,014; ov the London and North-Western to £10,559; 
on the London, Brighton, and South Coast to £646; on the London 
and South-Western to £3,029; on the Manchester, Sheffield, and 
Lincolnshire to £1,536; on the Midland to £2,803; on the North 
British to £1,256; and on the North-Eastern to £2,066; total, 
£30,585. But from this must be deducted £1,214, the decrease on 
the Great Eastern ; £567 on the South-Eastern, leaving the increase 
as above, £28,804. ‘he goods and mineral traffic on those lines 
amounted to £231,487, and for the corresponding week of 1862 to 
£212,515, showing ax increase of £18'972. The receipts for pas- 
sengers, parcels, &c., amounted to £204,647, against £194,815, 
showing an increase of £9,832. The traffic receipts on sixty-five 
other lines amounted, on 3,886 miles, to £125,736, and for the 
corresponding week of last year, on 3,201 miles, to £113,380; show- 
ing an increase of 185 miles, and of £12,356 in the receipts, The 
gain over the previous week was £11,746. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months, 


66. Ropgrick Grogan, Hereford-road North, Bayswater, London, W., “ New 
and improved propellers for vessels driven by steam or other power.”— 
— Petition recorded 8th January, 1863. 

369. Hugi Donaup, Johnston, Renfrewshire, N.B., ‘Improvements in 
machinery for shearing, punching, and rivetting mctals.”—Peition 
recorded 1th February, 1863. 

445, JoHN Piatt and Winiiam Riciarpsox, Oldham, Lancashire, “ Im- 
provements in machinery or apparatus for cleaning cotton from seeds,”— 

Petition recorded sth February, 1808. 

715. JOHN Cox, Georgie Mills, Kdinburgh, “ Improvements in swimming 
baths, and in apparatus for swimming, part of which apparatus is appli- 
cable to sailing or moving vessels in a circle,”—Petition recorded 17th 
March, 1863. 

871. Epwarp Tuomas Hvueues, Chancery-lane, London, “ Improvements in 
machinery or apparatus for manufacturing the ornamental tips of 
parasols, umbrellas, and similar articles.”"—A communication from Leon 
Sestier, Lyons, France.”—Petition recorded 6th April, 1863, 

960. ALEXANDEX SAMUELSON, Cornhill, London, “Improvements in the 
construction and arrangement of machinery and apparatus for the manu. 
facture of oil.”— Petition record:d 16th April, 1863. 

966. Joun GoucuER, Worksop, Nottinghamshire, ** Improvements in steam 
boilers, and in regulating the admission of air into the furnaces of steam 
boil-rs.”— Petition recorded 17th April, 1863. 

978. Putmirp GeorGe ROWELL, Castic-square, and Henry Hout, Red Cross- 
street, Brighton, Sussex, ‘* A better and more economical mode of secur- 
ing the bands of locomotive engine and tender springs, aiso a new 
method of applying the same.”—Petition recorded 20th April, 1863, 

1012. Tuomas Ricuarpson, Newcastle-upon-Tyne, and James CocuRAN 
STévenson, Jarrow Chemical Works, Durham, “ loaprovements in the 
manufacture of sulphate of soda.”—Petition recorded 23rd Apri/, 1863. 

1016, WitLiaM Newton Wi1son, High Holborn, and JaMBs GkanaM Guey, 
Cheapside, London, “ improvements in machinery for sewing and 
stitching.”— Petition recorued 24th Apri’, 1863. 

1034. James Dunbar, jun., and Joun Wymen Wooprorp, Sutherland- 
street, Walworth, Surrey, ‘* Improvements in apparatus for steering and 
maneuvring ships and vessels.” 

1040. ALEXANDRE Lee@ras, Davies-street, Berkeley - square, London, 
“Improvements in machinery or apparatus for making ices,”—Peti- 
tions recorded 25th April, 1863. 

1064. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in machi- 
nery for the manufacture of paper, and of the various kinds of boards 
produced from fibrous substances.”—A ¢ tion from John Franklin 
Jones, Rochester, Monroe County, New York, U.S. 

1066. Joun Henry Jounsoy, Lincoln’s-inn-tields, London, “ Improvements 
in drying and coolwg grain, and in the machinery or apparatus em- 
ployed therein."—A communication from William Henry Sutton and 
James John Gibson, Brantford, Brant, Canada,—Petitions recorded 28th 
April, 1863. 

108z. MARGARET BaRLAND, Mount-street, Grosvenor-square, and EpwarpD 
Henry Crapock Monckton, Cavendish Club, Regent-street, London, 
“Improvements in apparatus for withdrawing milk from cows and other 
manuniferw, and for conducting it, when withdrawn, to appropriate 
receivers.”—Partly a communication from Thomas Burland, faa Clair, 
Wisconsin, U.8.—Petition recorded 29th April, 1863. 

1090. EDWARD MiTcHueELL, Cams Alders Lodye, Fareham, Hampshire, “ Im- 
provements in reaping and mowing machines.”—/etition recorded 30th 
April, 1863. 

1008. WILLIAM GrinpLey Craig, Cannon-street, London, “ Improvements 
in feed apparatus for steam boilers."—A communication from Michel 
Turck, Paris. —Petition recorded 50th May, 1863. 

1100.,Titus Lucketivs Bisset, Charleston, South Carolina, U.S., ‘ Anim- 
proved apparatus for charging breech-loading cartridges.” 

1102, Joun WittiaM Ginson, Lower Ormond Quay, and WILLIAM TURNER, 
Hammersmith Ironworks, Dublin, ** Improvements in springs to be used 
for railway buffers, draw hooks, and also for carrying springs of railway 
carriages and other vehicles.” 

1104. James Purpry, Oxford-street, London, ‘Improvements in breech. 
loading fire-arms.” 

1106, Jean Baptiste Duprevin, Rue du Faubourg St. Denis, Paris, ** Im- 
provements in carts, wagons, and other vehicles."—Petitions recorded 2nd 
May, 1863. 

1112. Bevan GeorGe Siorer, Walthamstow, Essex, “‘ Improvements in 
apparatus for separating metals from earthy and other matters mixed 
with them.” 

1114, Frank AppLeGate, Bradford-on-Avon, Wiltshire, ‘ Improvements in 
spring balances and pressure gauges.”—Petitions recorded 4th May, 1863. 

1118, kywin Curssuirk, Birminghoin, “ Improvements in apparatus for 
intercepting the solid portions of the soil of water closets,” 

1120. KicHARD ARCHIBALD BKOUMAN, Fleet-streect, London, ** A new fabric 
suitable for trimmings.”—A communication from Jacques Desprez and 
Georges Montailié, Paris. 

1122. PeTeR Brapsuaw, Karls Barton Mills, Northamptonshire, “‘ Improve- 
ments in mounting or hanging wilistones for griuding grain and other 
substances.” 

1124, WiLLiAM GLover, South Shields, Durham, ‘* Improvements in means 
or apparatus to facilitate the steering of ships and other vessels,” 

1126. SAMUEL Beacu Cocuran, Ficwung-road, Kennington, Surrey,  lm- 
provements in sewing machines, and in apparatus connected therewith.” 
—Hetitions reco: ded bth May, 1803. 

1128. JAMES TOWNSEND Wakb, Swansea, Glamorganshire, ** Improvements 
mM carriages.” 

1130. Samus. Hiseert, Joun Lawton, and James Kay, Manchester, 
**Certain improvements in apparatus for cleansing potatues, and in 
decorticating the same and other escuient roots.” 

1134, Tuomas Bersiey, Symond’s-inn, London, “ Improvements in the 
construction of boxes or cases for carrying and packing bottles,” 

1136. CHARLES WILKINSON ATKINSON, Montague-place, RKussell-square, 
London, ** An improved steam or other motive power cngine,”—Pelitions 
recorded 6th May, 1°63. 

1138. James Pakk, Bury, Lancashire, “ Improvements in communicating 
motion to machinery tor manufacturing paper pulp.” 

= Perex Bourne, Whitchaven, Cumberland, * Improvements in miners’ 
amps.” 

1l4z. ya STANLEY, Walsall, Staffordshire, “ Certain improvements in 
the mode of finishing clasps and other such like metallic connectors, and 
which said mode of Unish is also applicable to other purposes.” 

1144, THOMAS SMALL, Bargate, Boston, Lincolnshire, “ Improvements in 
motive power machinery.”—Petitwons recorded Tth May, 1863. 











Invention Protected for Six Months by the Doposit of a 
Complete Specification. 

1163. Witu1amM Epwarp Gever, Wellington-street, Strand, London, 
“Improvements in the mauufacture of paper, stuff, or pulp from 
certain vegetable substances,”—A communication from Lucien Bardoux, 
Poitiers, France.—Leposited and recorded 9th May, 1803. 





Patents on which the Stamp Duty of £50 has been Paid. 

1226. WituiaAM Grerves, Caledonian Mills, New Wharf-road, Battle Bridge, 
London,—Dated 17th May, 186v, 

1195. James Hieoins and ‘tnomMas Scuorm.p WuitwortH, Salford, Lanca- 
shire. —Dated 15th May, 186u, 

1235. Josian Lees, Birmingham.—Dated 19th May, 1860. 

1882, Groner Havriewp, Carlisle, Cumberland,—Dated 5uh June, 1860, 

1193. Geoxgs LakMAN Bantu, Piccadilly, 8t. James’, Loudon.—Dated 15th 
May, 1860 

1225, Joun DEARMAN DuNNICLIPF and Stersen Bates, Nottingham.—Dated 
17th May, 1860. 

13v0, Georeks bk Larne and Cuaries GinarD, Imperial Mint, Paris.— 
Dated 26th May, 186y, 

1220. James Con, Coventry, Warwickshire.— Dated 17th May, 1860. 

1266. WiLLiAM CuissoLD, Dudbridge, Gioucestershire.—Dated 22nd May, 


13860. 
1270. Luomas Cors, Liverpool.—Dated 23rd May, 1860. 


Patents on which the Stamp Duty of £100 has been Paid. 

1185. Joun WiLKEs, TuomMAS WILKES, and GILBERT WILKES, Birmingham,— 
Dated 19th May, 1856, 

1267. WiutiamM Evwakp Newton, Chavcery-lane, London. — A communica- 
tion.—Dated 7th May, 1850. 

1518. ANDREW SuANKS, Kobert-street, Adelphi, Westminster, London.— 
Dated 27th June, 1846. 

1219. Jomn CHARLES PEARCE, Bowling Ironworks, near Bradford, York- 
shire.— Dated 2znd May, 1856. 

1178. Groner Carter, Mottingham, Kent.—Dated 17th May, 1856. 





Notices to Proceed, 

$1. Exocn Bassett Keeine, Gray's-inn, London, “An improvement in 
lighting halls, theatres, and other buildings.”"—Petition recorded Sth 
January, 1863. 

42. CuarLes Tiot Jupkrixs, Ludgate-street, London, ‘New alloys.”—A 
communication from Moses Gerrish Farmer, Salem, Massachusetts, U.S. 

48. James ECKERSLEY, Westhoughton, Lancashire, “ lmprovements in 
looms for weaving.” 
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46, Joun ApAms Kyiont, Symond’s-inn, Chancery-lane, London, “Im- 
provements in printing presses.”—A communication from Nathaniel 
Knight, Auburn, Maine, U.S. 

48. Epwarp Vincent Garpner, Berners-street, London, ‘* Improvements 
in the treatment of petroleum and mineral oils, and in apparatus em- 
ployed therein.” 

49. JuLivs Gustav Danke, Battersea, Surrey, “ Imp y 
for cutting clay in the manufacture of bricks, tiles, and similar articles.”— 
A communication from Gottfried Sachsenberg, Rosslau, Germany.— Peti- 
tions recorded 6¢/, January, 1863. 

54. Tuomas Frepvxick Casuin, Sheffield, Yorkshire, “ Improvements in 
covering wire, crinoline stee!, or hoops for skirts.”—Petition recorded 7th 
January, 1863. 


+ if 





ABSTRACTS OF SPECIFICATIONS. 


The mag descriptions made fi Abstracts prepared expressl; 
‘HE Encume, at the an of her Majosty'e Commissioners pty srg - 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Se. 
2861. J. Frey, Lambeth, Surrey, * Steam engines, condensers, and boilers.”— 
Dated 23rd October, 1862. 
This invention consists, First, in an improved method of adapting a high- 
pressure cylinder, on Woolf's system, to the ordinary double piston rod 





70. Roper’ THOMSON Montzitu, St. Malo, France, and Ropert Monteiru, 
Crystal-terrace, Cecil-street, Greenheys, Manch , “ Impr ts in 
the manufacture of dyes from aniline and its analogues.” — A communi- 
cation from Georges Auguste Jules Delvaux, Rue Corneille, Paris.— 
—Petition recorded 8th January, 1863. 

75. CARROLL EvGexe Gray, Great Suffolk-street, Borough, London, 
a in wringing machines.”—Petilion recorded 9th January, 


86. WitttAM Grove, Tenbury, Worcestershire, “Improvements in appa- 
ratus for sawing wood and other substances.” 

87. Rogert Luruy, Thavies-inn, London, ** Improvements in hydrostatic 

resses, 

88. Maurice Voct., Samnbrook-court, Basinghall-street, London, ‘‘ An im- 
proved fastening for bags and other articles,”—Vetilions recorded 10th 
January, 1863. 

94, EveNezer STKVENS, Cheapside, Loudon, ‘‘ Improvements in ovens, hot 
plates, and cooking apparatus.” 

98. AkTHUR IRWIN Manon, Leinster-square, Rathmines, Dublin, “Im- 
provements in screw and paddle propellers, and a submarine propeller, 
also applicable to the raising and forcing of water or other fluids.”— 
— Petitions recorded 12th January, 1868. 

101. Joseru Bevertey Fenny, Worcester, “A new or improved instru- 
ment or apparatus to be attached to pianofortes, organs, and other similar 
k eyed murical instruments, for printing the score of any music performed 
on the said instruments.” 

103. Davip Tannamii and Joun TaNnaui.y, Glasgow, Lanarkshire, N.B., 
** Improvements in rivet-making machinery.” 

108. Wi.ttAM Souruwoop, Birmingham, ** Improvements in machinery 
for manufacturing nails or brads.” 

11). Lucien Lescuyer, Carrefour de l’Observatoire, Paris, ‘* Improvements 
Pe — rabber over-shoes or goloshes.”—Petitions recorded 13th January, 

863. 

120. GrorGx Artucr Bipputn, Ipswich, Suffolk, ‘Improvements in 
machines for pulping turnips and other vexetable substances.” 

122. Joux Lawson, Hope Foundry, Leeds, Yorkshire, “ Improvements in 
ps fur holding castings and other pieces whilst being planed or 
shaped.” 

125. Tuomas WiLKixsox, Scarborough, York-hire, “Improvements in 
the manufacture of tubular steam boilers.”—Petitions recorded 14th 
January, 1863. 

139, Joun Wrieur Cuinp, Halifax, Yorkshire, “Improvements in means 
or apparatus employed in spinning and weaving.” 

143. RicHARD ARCHIBALD BRrooman, Fieet-street, London, ‘ Improvements 
in looms or hinery for the facture of lace and other fabrics." —A 
communication from Louis Planche, Gustave Lafond, Désiré Sival, and 
Léon Sival, Paris. —Petitions recorded loth January, 1863. 

145. Luwis Verpurr, Tournai, Belgium, “ Improved slubs or rovings (in 
flax, hemp, aud other filamentous materials), produced by the slubbing 
frame and destined for fine spinning, as also for improved apparatus 
employed therein.”— Petition recorded 16th January, 1863. 

152. Isaac Asus, Birkenhead, Cheshire, ‘* Improvements in apparatus for 
preventing sea-sickness.” 

153. Joun Comse, Leeds, Yorkshire, “ Improvements in machinery for 
spreading, diawing, and carding flax and other fibrous substances.” 
—Petitions recorded 17th January, 1863. 

167, Joskrii Mosueimen, Dolgelly, Mcrionethshire, Wales, “ Improvements 
in machinery tor crushing and grinding quartz and other substances.” 
—Pelition recorded 20th January, 1863. 

183. James Hout, Oldham, Lancashire, “ Improvements in willowing and 
opening cotton and other tbruus substances,”—Petition recorded 21st 
January, 1863. 

202. NicuoLas Woop, Hetton Hall, Durham, and Joseru Stockiry, New- 








eastle-on-Tyne, Northumberland, “ Improvements in apparatus for grind- [ 


ing, smoothing, and polishing plate glass.” — Petition recorded 22nd 

Janucry, 1863. 

213, ConnkLivus Turner, Airedale Felt Mills, THunslet, Leeds, Yorkshire, 
* Improvements in the manufacture of felted fabrics.”—Petition recorded 
23rd January, 1863. 

227. Joun Bakracroren Feu, sparkbridge, near Newton-in-Cartmel, 
Lancashire, ** loprovements in working railway engines and carriages on 
steep inclines.” Petition recorded 26th January, 1863. 

246. WILLIAM Epwanp Gepar, Wellington-street, Strand, London, * Im- 
proved machinery or apparatus for fastening by screws, boots, shoes, and 
other articles composed of leather."—A communication from Henry 
— Cordes und Leonard Wainschenck, Passage des Petites Ec uries, 

varis, 

254. WiLLIAM Contsper, Herbert's-buildings, Waterloo-road, London, 
** Improvements in cyiindrical chromo-lithographie printing machines.”— 
Petitions recorded 28th January, 1863. 

325. WILLIAM Luis, Whait read, City-road, London, “ Improvements in 
apparatus for applying metallic capsules to bottles.”— Petition recorded 5th 
February, 1863 

381. BexJaMIN FRANKLIN Bares, Morley’s Hotel, Strand, London, ** Im- 
provenents in cannon, and in projectiles to be used therewith.”— 
Partly a communication from Charlies Macy, New York, U.S.—Petition 
recorded ih Februorg, 1862. 

70. Epwanp TrioMas Hugues, Chancery-lane, London, “ Improvements in 
apparatus for drilling wood, stone, iron, or other materials.” — A com- 
munication from Joseph Julicn Cheual, Maillat (Ain), France.— Petition 
recorded 11th February, 1se3. 

522. Epwarp Brown WiILson, Parliament-street, Westminster, London, 
**An improvement or improvements in the manufacture of an alloy or 
alloys of titanium and iron,” ~ Petition recorded 25th February, 1863. 

640. Ano& Carktio, Rue du Repentir, Marseilles, France, “ An improved 
method of, and apparatus tor, glazing Merocco leather.”’- - Petition recorded 
2th February, 1803. 

696. JAMES Coxon KICHARDSON, Swansea, Glamorganshire, “ Improve- 
meuts in the construction of ships.’—Pet.tion vecorded 14th March, 1863. 

756, GKORGE ARTHUR Bippet, Ipswich, Suffolk, ** Improvements in loco- 
motives; usuaily called traction engines, to be used on common roads.”— 
Petition recorded 21st March, 1863. 

875, JAMES Macintyxk, Burslem, Staffordshire, ‘Improvements in the 
manufacture of knobs and other articles in china and earthenware.” 
— Petition recordid 7th April, 1863. 

893. Davip James Cooks, Manchester, “ Improved compounds or compo- 
sitions for sizing, s\iffening, and colouring yarns and textile fabrics.” 

895 Francis Josevu [sse, Carlisle, Cumberland, ‘* An improved haft or 
handle for holding tools or instruments of various sizes.”—Petitions 
recorded 9th April, 1863. 

956. IsuiAM Bacos, Cambridge-terrace, London, ard WituiAM Simpson, 
Tovill Upper Mills, Kent, ** Improvements in purifying and treating coal 
yas, sulphuretted hydrogen, and other gases containing sulphuretted 
hydrogen, and in obtaining sulphur, sulphuric, and other acids in such 
treatment."— Petition recorvied 16th April, 1863. 

994. WILLIAM Fowaad Newton, Chancery-lane, London, ‘f Improvements 
in wrenches.”"—A communication from Louis Sebwartzkopft, Berlin, 
Prussia.—Petition recorded 21st April, 1863, 









And notice is hereby further given, that all persons having an interest in 
Opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journa!) in which this notice is issued, 
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arrang t of horizontal steam engines. The inventor places the small or 
high-pressure cylinder concentric with the large cylinder, and immediately 
in front of it; tore it and the crank shaft the two piston rods from the 
large cylinder pass, one on cither side of the small one to the crosshead on 
either side of the crank shaft,with a connecting rodrc turning to the crank in 
the ordinary way ; the piston of the small cylinder is connected to the large 
piston by arod passing through a steam-tight joint between the two cylin- 
ders. This arrangement allows of the covers of either of the cylinders being 
taken off when required for examining the pistons and otherwise. Secondly, 
the invention consists in an improved form of surface condenser, so as to 
enable the tubes to be readily inspected and cleaned. He places the con- 
densing tubes in a position inclined from the horizontal line, with covers 
forming chambers at each end; the exhaust pipe from the cylinder is 
brought into the chamber at the highest end of the tubes, and the con- 
densed water is deiivered into that at the lower end, from which it is 
conveyed to the air pump. This arrangement leaves the ends of the tubes 
conveniently exposed, when the covers are removed, so as to be readily 
cleaned when required. And, Thirdly, the invention consists in adapting 
the ordinary description of tubular boiler with return tubes over the fire- 
places for using a higher pressure of steam than can be safely used in a 
rectangular boiler, however stayed. He places the fire-place, which is 
cylindrical, inside a cylindrical outer case, and also places another cylin- 
drical case above it of sufficient capacity to contain the requisite number of 
tubes. These cases are connected together at the back by a chamber which 
contains the rising flue leading from the fire-place, and which can be stayed 
in the ordinary manner to bear the requisite pressure. He also forms a 
water connection at the forward end of outer cases, in order to keep up a 
proper circulation in the boiler. Ove or more fire-places may be piaced in 
the lower cylindrical case leading into one rising flue, as may be most 
convenient. Any number of these boilers may be placed together, and 
connected so as to be worked together or separately.—Not proceeded with. 


2884. J. H. Jounson, Lincoln's-inn-flelds, London, “ Rotary engines.”--A 
communication.— Dated 27th October, 1862. 

This invention relates to a peculiar construction and arrangement of 
rotary engine wherein a continuous rotary motion is obtained by the 
successive direct action of a number of cylinders and pistons upon two discs 
placed at an angle with each other, and consists in the employment of a pair 
of discs, one of which has a number of steam ports cast therein, and each 
disc is fixed on one end of a separate shaft of its own. In place of the two 
shafts being in the same axial line with each other, they are placed at an 
angle, so that the peripheries of the two discs will be nearer together at 
one side than the other. The steam ports or passages communicate by 
means of flexible pipes with corresponding single acting cylinders, con- 
nected by ball and socket joints with the inner face of one of the discs, the 
corresponding pistons and rods being similarly connected to the inner face 
of the opposite disc. A valve in the centre of the disc is so arranged as to 
admit the steam into each port successively as the discs revolve, the steam 
entering that port and cylinder which is situate at the point where the 
edges of the discs are nearest together. As the steam expands, the cylinder 
and piston tend to separate Ly their joint action upon the inclined surfaces 
of the dises, and tend to rotate the same, bringing the next succeeding port 
and cylinder under the valve, which then receives steam in its turn, and so 
on, the exhaust taking place through another passage in the valve ata 
point where the action of the cylinder and piston is no longer of service. 
Motion is transmitted from these dises by having spur teeth cast thereon, 
gearing into corresponding pinions on a second motionshaft. The bearings 
which support the shafts of the two disc wheels are made adjustable on 
their tables so as to regulate exactly the angles of the two shafts.—Not pro- 
ceeded with, 

2890. F. L. H. W. Bunger, Gloucester-place, Brixton-road, Surrey, ‘* Self- 
acting apparatus for dischargng the water resulting Jrom the condensa- 
tion of steam."—A communica ion, — Dated 27th Octobu, 1862. 

This invention consists in adapting to vessels wherein steam is used the 
employment of certain improved self-acting mechanism, whereby the 
water produced by the condensation of steam is more easily got rid of than 
has heretofore been the case, at the same time preventing the escape of 
steam, To effect this the inventor places within a pipe in connection with 
the steam ve-sels a tube or pipe of smaller diameter filled with water, and 
closed or solid at one end, while at the other end it is closed by means of a 
dise or plate of india-rubber or other suitable elastic material fixed in any 
convenient way, 80 as to make it perfectly watertight. He places inside the 
pipe in connection with the steam vessel a valve seat. The lower end of 
this pipe is fixed to a ci-tern, To the inside of this cistern he attaches a 
bracket or stop. On the tube or pipe of smaller diameter he attaches the 
valve or lid. The lower end of this tube, on which the india-rubber disc is 
fixed, rests on the bracket or stop above mentioncd. 


—_——-_— 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Llar- 
NESS, Ce | 

28C0. J. Rowinson, East India-road, London, ‘‘ Improvements in protecting | 

the submerged portions of iron ships, and in ventilating te cabins and 
calun decks in iron ships.”—Dated 1éth October, 1862, | 
This invention cannot be described without reference to the drawings. | 
2809. R. Wenster, Leeds, “ Apparatus for preventing or mitigating accidents 
arising from collisions of railway trains.”— Dated 18th October, 1362. 
This invention consists in the application to each end of railway trains of 
a fender or projecting guide frame, which is formed with an incline orslope, 
or at an angle to the rails, in such manner that, when two trams come in 
collision, the said fenders or guides of each train will come in contact with 
each other, and the inclines thereof will cause the trains to be deflected or 
guided sideway from the rails, so as to pass each other, and thus avoid 
direct concussion, which is now the case when two trains come in collision, 

—Not proceeded with. 

2821. J. CLARK, Glasgow, “ Means of applying railwoy brakes.”"— Dated 20th 

October, 1862.5 
This invention relates more particularly to continuous breaks, or that 
class of brake in which the brake power is appiied to any number of 
carriages in the same train, either simultaneously or in rapid succession. 

The patentee proposes to employ ordinary brake blocks of wood or metal 

suspended from the carriage frame, so as to clip or fit on to the peripheries of 

the running wheels, and to apply one or two blocks to each wheel, and on 
one or both sides of the earriage as may be desired. On the lower part of 
each of these blocks he mounts a pulley grooved at the periphery to receive 

a rope or chain, which rope or chain, being passed over or under and round 

and partially round the pulleys placed one before and the other behind 

the carriage wheels, will cause the said blocks, when the said chain or rope 
is tightened, to grip the said wheels and retard or counteract their rotary 
motion. Each carriage being fitted with these brake biocks, the rope or 
chain passes along from one end of the train, encireling the pulley or pulleys 
of each block or blocks, to the other end of the train, where one end of the 
said chain is attached to and wound upon a winding drum fitted to the engine, 
tender, or guards’ van, as the case may be. This drum may be turned by 
hand if necessary by fitting suitable gearing thereto, but he proposes to 
mount it upon a shaft, slung levers (or in sliding bearers’, and on one or 
both ends of the drum shaft to fit a driving wheel or pulley to be turned by 
being brought into contact with the periphery of the engine, tender, or 
carriage wheels, as the case may be, or into contact with the rails, so as to 
make the momentum of the train the power for actuating the brakes. The 
brake power may be thus apotes from one or both ends of the train sinwul- 
taneously. When the brake blocks are fitted at one side of the carriagis 
only the chain is run along outside of the wheels, or just inside, according 
as the pulleys are fixed. When the brakes are fitted to both sides of the 
carriage the rope or chain may be duplicated, and pass along both sides; 





or the blocks of the brake may be connected by a transverse mb, and the 
chain run through the centre under the train, The pulleys in the latter 
case may be either mounted upon the cross rib, or be made to actuate the 
same through suitable levers. Each carriage carries its own length of 
chain, the ends of which are provided with suitable couplings. The several 
brake blocks are so hung to the framing that they release themselves by 
gravity when the chains are slackened, and when necessary a spring is added 
to assist the relieving motion ; or one or both may be used as circumstances 








may require. 
2842. J. Spence, Portsmouth, *‘ Improvements vi non-conducting compositions 
Sor preventing the radiation or transmission of heat or cold, and in coat- 
ing metallic and other surfaces therewith.”—Dated 22nd October, 1862. 
This invention consists in the production of a composition consisting of 
the following materials, or the chemical equivalents for the same, combined 
in or about the proportions herein stated, according to the purpose or the 
character of the vessel or body for which the coating or covering is in- 
tended. In the non-conducting composition made according to this inven- 


tion, the patentee takes argillaceous earth, and grinds it or beats it up and 
mixes it with water, so as to form a paste. He then mixes oil-cake, fish, or 





train oil, cow hair, carbonaceous matter, and the other materials, as herein 


mentioned, or their equivalents, for giving consistency, character, or colour, 
according to the purpose for which the composition is required. The hair 
is well opened and beaten in or incorporated, and the whole is mixed and 
ee until it has obtained the requisite degree of density or consis- 
ney. 
2847. E. W. Huaues, Great George-street, Westminster, ‘* Turn-tables and 
turn-bridges.”—Dated 22nd October, 1862. 

For the purposes of this invention, in constructing the fixed circular track 
on which a turn-table or a turn-bridge is supported and turns, it is formed 
with a hollow groove, and by preference of an elliptical cross section, which 
groove is between two circular ridges or rails suitable for the support of 
wheels as hereafter mentioned. The under surface of the turn-table or 
turn-bridge is made with a similar circular groove. In the groove of the 
fixed circular track is placed a number of spheres, on which the groove of 
the under-side of the turn-table or turn-bridge is supported. In the centre 
of the fixed circular track is a fixed upright axis, which passes through 
the centre of the nave or boss of the turn-table or turn-bridge. Small 
spheres are introduced between the upright axes and the hollow centre of 
the boss or nave of the turn-table or turn-bridge, and between the circular 
fixed rack and the turn-table or turn-bridge there is a circular frame, which 
also turns on the central fixed upright axis. This frame is composed of 
several radial rods or bars, fixed at their inner ends to a central boss or 
nave, and at their outer ends they pass through and are affixed in a circular 
ring, which is of somewhat less diameter than the inner ridge or rail before 
mentioned of the fixed circular track, and they extend beyond the outer 
circumference of the fixed circular track. There is one such radial bar or 
rod in the space between each two of the neighbouring spheres which sup- 
port the turn-table or turn-bridge. On each of these radial rods or bars are 
two wheels, one to run on the inner circular ridge or rail, and the other to 
run on the outer circular ridge or rail of the circular track. These two 
wheels turn freely and independently of each other, and the circular frame 
between the fixed circular track and the turn-table or bridge is supported 
by them. On each of the radial rods or bars is a wheel which turns freely 
on the rod or bar, and is of a diameter equal to or nearly so with the space 
between eacla two neighbouring spheres, so as to touch one or both of the 
two spheres between which it is placed, and by which it will be turned in 
an opposite direction to that in which the sphere in contact with it turns 
when rolling in the groove in the fixed circular track.—Not proceeded with, 
2850. V. ORLOWSKI, Spring-gardens, Worcester, “* Motive power carriages.”"— 

Dated 22nd October, 1862. 

This invention consists in certain arrangements of mechanism whereby 
carriages may be propelled on common roads by manuallabour, The in- 
ventor proposes to attach to and fix on the axle of the driving wheels at the 
centre thereof a small toothed pinion, into which a longer toothed wheel is 
made to gear, and which latter wheel is mounted on an axle set in bearings 
upon a standard in front of the driving seat, the standard being bolted to 
the framework of the carriage ; or he causes the driving axle to be worked 
by means of an endless chain in lieu of toothed gearing. A winch 
handle is attached to the axle of the driving toothed wheel, or the wheel 
over which the endless chain passes, by which means the driver actuates the 
main driving wheels, and thus causes them to rotate, and thereby propel the 
carriage.—WNot proceeded with. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical ations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2810. E. Lorn, Todmorden, Yorkshire, ‘‘ Machinery for opening and cleaning 
cotton, de.” —Dated 18th October, 1862. 
This invention cannot be described without reference to the drawings. 


2814. R. A. RroomMan, Fleet-street, London, “ Frames for doubling and twisting 
threads.” —A communication.— Dated 18th October, 1862. 

This invention cannot be described without reference to the drawings. 

2824. J. B. Payne, Chard, Somerset, ** Machinery for the spinning, twisting, 
and doubling and laying of hemp, flax, d:c.”— Dated 20th October, 1862. 

According to the first inprovement the slivers wound on bobbins are 
placed in separate rotating frames or cages, called “sliver cages,” in which 
are mounted drawing rollers, whereby the sliver is drawn down to the 
proper size. A proper drag or tension is put upon the sliver by means of 
a disc or plate, which is, by means of a spring, pre-sed down cn the sliver, 
and produces a drag thereon as the bobbin is pulled round by the drawing 
rollers. The sliver cage is rotated at considerable speed by suitable driving 
gear, and thereby puts a twist into the drawn out sliver, motion being at 
the same time given to the drawing rollers by means of a screw shaft or 
other equivalent mechanism, which is by preference driven by a stationary 
tvothed wheel into which a pinion or one end of the screw shaft gears and 
works as the sliver cage is rotated. The drawn out sliver, after being 
twisted into a yarn, passes out of the sliver cage or frame through a central 
hollow spindle, and is conducted to another rotating apparatus, which the 
patentee calls a “ tension rotating bobbin frame,"’ by which an additional 
twist is put in the yarn while kept in a state of tension. ‘This tension 
rotating bobbin frame is arranged to be driven in such manner that the 
drawn out and twisted or spun sliver from the sliver cage wil! receive more 
or less twist, as may be desired, while under tension ; and in this state the 
yarn will enter a rotating apparatus, which he calls a ‘‘ kink preventor,” 
and thence the yarn passes to a doubling or laying spindle constructed 
according to the product desired, whether twine line or rope. The appara- 
tus which he cails a “ kink preventor” is, as above stated, placed between 
the rotating tension bobbin frame and the laying or doubling spindle, and 
by means of a series of grooved or other rollers holds the yarn so as to pre- 
vent twist passing the part held; thence by the rotation of this apparatus 
additional twist is put into the yarn intermediate between the “ kink 
preventing” apparatus and the laying or spindle, while twist is taken off 
the yarn intermediate between the apparatus and the ‘tension bobbin 
frame.” 

2828. W. Tristram, Bolton, Lancashire, “ Preparing and dressing yarns ov 
threads to be employed as warps.”—Dated 21st October, 1362. 

This invention consists in a novel adaptation and combination of machinery 
to effect the desired object perfectly and expeditiously. ‘The operation is 
conducted as follows :—The yarn is first to be bleached in the bundle, then 
wound by means of swifts in the warping frame on to warpers, bobbins, 
then from the bobbins on to the back beams in the beam warping mill, or 
employed for beam warping, for taped or dressed work. Next the inventor 
arranges any number of these back beams in one end of a dressing machine 
called a * kreel,” and runs the yarn through a weaver's reed on to a weaver's 
beam at the opposite end of the machine. For dressing the yarn he 
employs a circular brush and hot cylinders or chambers in combination with 
the above named machinery.—Not proceeded with. 

2834. J. T. Cooke, Leicester, “ Battens for waveing.”-—Dated 21st October, 
1862, 








This invention consists in the employment of one slide bar or carrier, on 
which are fitted pegs or bolts for carrying the shuttles from side to side o? 
their work, as described with reference to the drawings. 

2844. E. Fieipine, Willow Bank, near Todmorden, “ Manufacture of healds.’ 
Dated 22nd October, 1862. 

In manufacturing these improved healds the inventor makes use of heald 
yarn of the usual description, but the eye of the heald, instead of being 
formed by looping the yarn, is produced by means of two small rings of 
metal or other material which are threaded on the doubled yarns, and placed 
at the requisite distance apart, so as to leave the eye between them.—Not 
proceeded with. 

2849. T. GREENWOOD, Leeds, “ Machinery for preparing to be spun flax, hemp, 
tow, silk, China grass, &c."— Dated 22nd October, 1862. 

The First part of this invention relates to the machines employed in the 
dressing of waste silk and China grass. Hitherio the sheet carrying the 
dressing combs has been driven at one uniform speed, and that a slow one, 
in order that the combs should not tear or break away the material when 
first brought under their operation. Now the object of these improvements 
is to expedite the dressing operation without injury to the material being 
dressed. This the patentee proposes to effect by applying a variable speed 
to the comb sheet, and thereby increasing the speed and action of thecombs 
as the dressing proceeds. This variable or progressive speed can be accom- 
plished with more or less advantage in various ways. Thus he may use a 
disc plate driven by a bowle ora pair of cones with a traversing strap, 
varied in position either by hand or by means of a self-acting motion, in 
conjunction with the rising motion of the in-frame which holds the books 
or clampsin which the materials to be dressed are secured. Or he may 
apply two or more speeds to the driving shaft of the machine, with a lever 
and clutches changeable by the of at pleasure. Or he may combine 
the variable or progressive increase of speed of the combsheet with different 
speeds of the driving shaft for expediting the dressing operation. The Second 
part of the invention relates to a novel method of fixing the heckles, gills, 
or combs to the bars or fallers used in machines for preparing flax, hemp, 
or other fibrous substances. Hitherto these gills have been rivetted or 
screwed on to the upper edge of the bars or fallers, by which process the 
bars or fallers are iderab] 1 in cx 1 of the holes for 
the rivets or screws being drilled through them. This improvement consists 
in fitting the combs or gills into a recess, say, of a dovetail shape, cut in 
the bar or faller, so as toresist the pull of the material when drawn through 
the combs or gills. The combs or gills can then be held firmly in their 
places by soldering. 








Ciass 4.—AGRICULTURE. 





Including Agricultural Engines, Implements, Windlasses, Flour 
Milis, §c. 
2854. J. TURNBULL, Barnard Castle, Durham, “ Mills for grinding grain."— 
Dated 23rd October, 1862. 7 7” are ne 


This invention relates to that class of mills for grinding grain known as 
vertical mills, that is to say, the bed or stationary stone is placed on its 














May 22, 1863. 


THE ENGINEER. 


297 








edge, and the grinding surface therefore in a vertical position, while the 
running stone is mounted on a horizontal axis, its face being brought up 
parallel to the face of the bed stone. The patentee places the bed stone to 
about half its thickness into a cast iron box or case, which encircles and fits it 
somewhat closely, and bolts fixed with lead in the stone project through 
the holes in the disc of the case over which are mounted bridge pieces fixed 
on the case; the screw parts of the bolts pass freely through these bridge 
pieces, and are held by nuts on each side of such bridge frames, by which 
means the position of the bed stone can be adjusted at will. The shaft on 
which the patentee mounts the running stone passes quite through the 
bed stone, and is supported at that end by a bearing formed in a cast iron 
boss fitted in the eye of the stone; or the shaft may pass freely through the 
end of such boss, and be supported by an independent bearing. The boss 
fitted in the eye of the stone is cylindrical, and considerably larger 
than the shaft which occupies the centre, in order to receive an archimedian 
screw, which carries the feed through the bed stone and up tothe face of the 
running stone. The screw is fixed on the shaft, and therefore rotates with 
it. The feed is delivered by a spout into a small hopper or shoot made on 
the back end of the boss which conducts it to that end of the screw. The 
cylindrical boss is bolted to the case receiving the bed stone. The hopper 
receiving the grain in bulk is in suitable position, and has a slide to regulate 
the passage of the grain, which passes from thence by a spout or shoot to the 
boss hopper before mentioned. Thisshoot is fitted with what the patentee terms 
a spring bottom, being a sheet of metal by which the upper end is attached ; 
it is suspended towards the other end by a rod furnished with a regulating 
screw and nut. Immediately below the shoot bottom he mounts a tappet 
piece on the stone shaft, which projects through the stone boss, as before 
mentioned. The tappet has two, three, or more points of contact which 
strike the bottom of the shoot and cause the grain to pass regularly down 
the shoot, whereby a regular supply of grain to the stone is insured. In order 
to regulate the feed, and cause it to supply more or less, he raises or lowers 
the regulating screw before mentioned, and so causes the tappets to strike 
the bottom with greater or less force. The stones are enclosed in a casing 
and air vents provided as usual. The bearing on which the end of the 
shaft rests next the running stone is fitced with a sliding brass, against 
which a screw takes, whereby it, and, consequently, the shaft and running 
stone, can be forced and kept up to the bed stone at a regulated distance. 
The journal of the shaft he furnishes with one or more projecting rings 
fitting into grooves in the brass, the end of which further has a raised part 
bearing against the ends of the shaft ; these together take the thrust of the 
screw. The standards of the shaft bearings, and also the frame of the bed 
stone, are d on asuitable foundation or flooring to keep them in 
proper relative position. 

2888. W. J. Witiiams, Dorset-street, Salisbury-square, London, “ Field 

rokes.”—Partly a communication.—Dated 27th October, 1862. 
This invention cannot be described without reference to the drawings. 








Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ¢c. 


2867. J. R. Nicnoun, Streatham, Surrey, “ Fire-place or stove grate.” —Dated 
24th October, 1862. 

The object of this invention is to supply coals to open fire-places or stove 
grates in such a manner as to economise the consumption of fuel, and to 
check or prevent the formation of smoke. To this end the inventor fits up 
the fire-place or stove grate with @ shi back, which may be advanced 
or push at pleasure, and in front of this back he hangs a swing plate 
which has a tendency to take an inclined position, and form with the sliding 
back a kind of temporary hopper or shute. When the fire is burning 
brightly in the grate, the back will be in an advanced position, and the 
swing plate will be retained by the sliding back in a vertical position ; but 
when a supply cf coals is required, the attendant will thrust the sliding 
back ‘by a rod, rack and pinion, chain and pulley, or other convenient 
means) to its furthest backward position, and cherety leave the swing plate 
free to take the inclined position. ‘Ihis plate he so shapes that, when 
inclined and forming with the sliding back as above stated a hopper or 
shute to receive acharge of coals, an opening will be presented for the 
coals to descend into the grate at the back of the burning fuel. This being 
done, the attendant draws forward the sliding back, which, now acting as a 
plunger, forces the fresh coals under the incandescent fuel in the grate. 
The gases therefore evolved from the fresh coals will pass through the in- 
candescent fuel and become consumed.— Not proceeded with. 

2873. W. Owgn, Rotherham, “ Stoves.” —Dated 25th October, 1862. 

This invention relates—1. To what are known as register stoves, viz., 
such as are furnished with a door opening into the chimney, and it consists 
in fitting below or in front of such door and independent of it a frame of 
louvre plates. This frame moves as upon hinges, and is capable of being 
thrown entirely back to allow of uninterrupted access to the chimney. 
The invention relates—2. To those stoves known as air stoves, and consists 
in forming them with radiating chambers instead of with solid plates, as 
heretofore.—Not proceeded with, 

2883. J. Cuattwoop, Bury, Lancashire, “ Ventilating rooms and cellars.”— 
Dated 27th October, 1862. 

This invention has for its object the ventilation of rooms and cellars, the 
equalising of temperature, and the prevention of inconvenient draughts or 
currents in rooms containing dres. To accomplish this the patentee makes 
the bars of the grate or fire-holder hollow or tubular, and perforates the 
said bars with any convenient number of holes or apertures ; or he makes 
the sides of the grate or fire holder, or the jambs or sides of the fire-holder, 
with chambers or cavities, and places any convenient number of perforations 
or apertures therein for the air to pass through. Theair is supplied to the 
said bars, chambers, or cavities, from the cellar or room to be ventilated, by 
means of apertures, channels, or pipes, as may be required. He also 
admits the air to the said bars, chambers, or cavities, when required, by 
means of pipes or cl 1 icating directly with the external air 
outside the building. He also uses, where convenient, a hollow cone or cones, 
or other shaped figure or figures, containing any convenient number of aper- 
tures or perforations, and places the same near the fire, and in communica- 
tion with the external air or the room to be ventilated. A valve or 
regulator is placed in any convenient part of the said pipes or channels for 
the purpose of regulating the quantity of air passing through the said 
channels, pipes, or apertures, The said apertures or perforations are made 
of any convenient part of the before named portions of the apparatus, but 
he prefers to place them in such a way that dust or ashes may have little 
tendency to choke or stop the free passage of air. 

2393. G. LINDERMANN, Salford, “ Manufacture of bricks, ti L a 
Dated 2ith October, eee. : " Pn eee 

This invention relates, First, toa method of bringing the clay or other 
plastic material into a condition for being moulded. For this purpose the 
patentee causes it to be forced through siits or other openings formed around 
the periphery of a cylinder, and through which it is again propelled, so as 
to be delivered to any convenient receptacle, or at once into moulds. 
When the articles are formed by being torced through moulds, and then cut 
off, he causes them to abut against a surface retained by levers,which, when 
the material has been severed, turns downward and deposits the moulded 
article on to a traveling apron or other such apparatus. Another part of 
the invention relates to the construction of hoppers for delivering plastic 
materials to rollers or other apparatus which are to operate upon it, aud 
consists in forming the sides of such hoppers of travelling surfaces, 


2896, J. Howrg, Hurlford, Aryshire, N.B., “ Apparatus for regulating the 
supply of solid or liquid bodies to mills, or other apparatus, and in 
_luecing or preparing plastic matters.”— Dated 27th October, 1862. 

_ Under one modification of apparatus, as arranged according to this inven- 
tion for preparing a plastic mixture of fire-clay and water suitable for the 
manufacture of fire-clay goods, it consists of a cylinder in which is arranged 
ascrew. This cylinder is, by preference, placed in a vertical position, and 
the internal screw is made a little less than the diameter of the cylinder, so 
as to revolve freely therein, but without allowing the solid matters to pass 
down between its periphery and the inside of the cylinder. The screw is 
connected, by means of suitable gearing, with an engine or other prime mover 
80 as to impart a uniform rotary motion thereto. The upper part or feeding 
end of the cylinder being placed in coanection wilh a suitable receptacle of 
the ground fire-clay, it passes down through the cylinder at a uniform rate 
impelled by the motion of the screw, and is carried into the pug mill. The 
tLpPly of water is regulated by means of a valvular apparatus arranged for 
the purpose.—Not proceeded with. 


= >. Hoorgr, Southampton, ‘‘ Roofing tiles."—Dated 28th October, 





a a patentee claims, First, the construction and employment of tiles or 

. having sunken channels upon their upper surfaces free from any 
— shoulder, or raised portion that would prevent the tiles from lying 
peerne er on their general surfaces, which channels are more or less 
yen ith _by the tile or tiles above them, and having further grooves formed 
foe lh under surfaces, which grooves fit exactly over the before- 
Se —~ channels in the tiles beneath, thus forming drips over the same. 

condly, the construction and employment of tiles having channels and 
the a as described in the first claim, in combination with such a form of 
te ha es that the meeting corners of two contiguous tiles are cut off, so as 
a o a edges in which notches are made for intercepting the pas- 
po Bee : @ water, substantially as described. Thirdly, the construction 
rm which oy ment of tiles or slabs, made or cut out of any suitable material, 
- — those corners that come in contact with other tiles or slabs lying 
pote 5 plane are cut off to such an extent as to afford the requisite 
roof in laP> 80 as to maintain the external edges of the tiles upon the 
rode continuous lines, the particular shape, general formation, and 
can ee — of the tiles affording, at the same time, the most efficient 
without the snout ie i the _ = ~¢ a amount of lap, and 

8 ing of any ki ne greates' 

Possible counomy in weight and materiale’ Susuring the greatest 


Ciass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, gc. 
2864. C. C. BuRMEISTER and W. Wain, Copenhagen, *‘ Improvements in the 
construction of cupolas, and in apparatus connected therewith, for naval 
or other war purposes.” — Dated 24th October, 1362. 

The shield or exposed parts of cupolas for protecting guns and gunners 
the inventors prefer to construct entirely of metal (by preference iron or 
steel) in one or more layers or thicknesses, and of hemispherical form. 
The shield has a series of ports formed around it, suitable for the muzzle of 
the gun to pass through, each port being furnished with doors or slides to 
close or open the same when required, and other port-holes may, if desired, 
be formed in the shield suitabie for hand rifle firing. The crown of the 
shield is covered by a perforated metal plate to afford protection and venti- 
lation, and rotary movement is communicated to the shield by suitable 
mechanism, actuated by hand, steam, or other motive power, the whole 
being mounted so as to rotate around a central hollow axis. An inverted 
hollow ring is fixed on the outer circumference of the cupola or shield near 
its base, which overlaps the vertical run of another ring fixed on the deck 
or floor of the battery, in order to prevent the introduction of gunpowder 
or other explosive or destructive matters. The gun or its platform may be 
arranged to rotate on a central pin or axis within the shield independently 
thereof if desired.—Not proceedet with. 





Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ge. 


2851. J. T. Stroup, Birmingham, “ Lamps.”—Dated 23rd October, 1862. 

This invention has reference to a previous patent, dated 28th July, 1862 
(No. 2,140), and consists in supplying moderator lamps with oil or fluid for 
supporting combustion through a supply pipe conveniently placed at the 
top, having a plug fitted to the same, and which plug the patentee makes 
hollow, for the purpose of introducing a float, consisting of a cork, or other 
light suitable material, attached to a small vertical wire, which passes 
through a crosspiece in the neck of the tube for receiving the plug before 
mentioned, allowing the float to rise when full. The use of this conirivance 
is an important addition to such kinds of lamps, as the oil or spirit usually 
burnt in them emits a disagreeable odour, not easily got rid of when spilled 
or thrown about, and in charging such lamps from the top through the 
supply pipe before named, when the vessel is nearly fuil the float will rise 
and indicate a sufficient supply, thereby rendering overcharging and spill- 
ing of the material a wilful act of negligence. This feature is applicable to 
chandeliers where the light is obtained from oil from a central reservoir. 
To the chimneys of this description of lamps he purposes using metal caps 
or windguards that will readily admit of the free escape of the rarified air 
generated below, but prevent any downward current calculated to extin- 
guish such lamps when lifted up or carried about in the hand, or subject 
to any sudden elevation or forward motion, and such lamps may be pro- 
vided with a small inner vessel or screen of glass, perforated metal, wire 
gauze, or other suitable material, permanently or loosely placed within the 
body of the lamp or reservoir for holding the fluid to be burnt. Secondly, 
the improvemeuts relate to lamps required to burn in particular situations, 
such as railway carriages, ships, anda variety of other places or uses, sub- 
ject to violent shaking or motion, and if required to throw a downward 

ight, the air for eombustion being admitted from above. He 
constructs these lamps with, by preference, argand and he effects 
this by attaching to the burner and cotton carrier a pipe in conneetion with 
a central airway, curved or angled outward at the bottom, and carried up te 
a metal rim in connection with a perforated cap; by thig means he is 
enabled to supply air to the interior of the flame of such hurnem, which 
may be fitted either to a reservoir placed above or below the point of com- 
bustion : or the burner, with its necessary detail parts, such as rack and 
pinion, spiral and cotton and chimney holder, may be applied to a suitable 
glass or other perforated vessel or screen of sufficient size or circumference 
tor holding a sufficiency of oil to permit of its free absorption by the wick 
to support combustion. Thirdly, the improvements refer to lamps suitable 
for lighting vestibules or other places where a pendant lamp is not provided 
with the quality that permits of the burner or light of such lamps being 
pulled down for the convenience of lighting and extinguishing, for which 
purpose he uses an annular weight, or arranges the supports for sustaining 
two or more pendant weights, so that in action for opening and closing the 
lamp, neither of them shall descend beyond the centre ring or midule of 
such lamps, whereby all downward shadow in such non-sliding lamps is 
prevented. Lastly, the improvements refer to the means by which pendant 
gas lights shall receive a swinging universal motion or action, without the 
use of the ball-and-socket principle now commonly used. This he effects, 
and maintains an open gasway by using two rings, the upper one attached 
to the ceiling plate, and the lower one to the main tube through which the 
gas is conducted to the burner; and from the periphery of the top ring, 
and the upper periphery of the lower ring, two short bits of tubes are 
applied, on to which he secures a short piece of tube of india-rubber, or 
other suitable flexible material, but which admits of being made of various 
shapes, such as a hollow ball, or otherwise, provided freedom is left for the 
passage of the gas, 
2886. H. C. R. Jousert, Maddox-street, London, “‘ Raising music chairs, 

stools, or seats,”"—Dated 27th October, 1862. 
This invention cannot be described without reference to the drawings. 








THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Trave or THE Past Werk: First-class Houses Tolerably 
well off: Second-class not so: Tone Pervading the Trade not so Good : 
Extension of the Strike: Causes: Pigs unsaleable—Tue Connucr or 
tHe Vuppiers on State: Legal Proceedings—Gunxena Manu- 
Fracturing T'raves: Tolerably good Condition: Branches Specified— 
Coat Trave: Tolerable Briskness: Labour in Good Request : Opening 
of new Pits—1nquest vvon tHE Bonies or A Prr Proprietor ann 
nis WorkMAN— Discovery or A Fossi, Tree—I-xrort Returns or 
Tue Iron TRape For Last Quarter: Jacrease of Exports—lce- 
Maxine Macuines Manuracturep in Burwwincuam—Tue ALKALI 
Works Reevtarion biti: W’rovisions—Meerine or Birmincnam 
CuambBer oF Commerce — Proprosep Lin ror Taz DisrosaL or 
Town SEWAGE. 

Fimst-ciass iron houses are as well off for orders as they have been 

for a few weeks past; but at second-class firms the demand is just 

now falling off. Generally not so good a tone pervaded the iron 
trade to-day as was observable last week. ‘The labour difficulty still 
exists, and it has extended. ‘han last week there are two more works 
at which the puddlers are upon strike. ‘Themen who had returned 
at the date of our last have yielded to intimidation and violence, and 
have again turned out. By the proceedings which we annex it will 
be seen that men have been convicted of intimidation, but they 
prefer going to prison to paying a fine. A feeling bordering upon 
riot is being displayed, in which even women take a part; and the 
puddlersare threatening the millmen whoare being kept at work rolling 
the iron supplied to masters by those employers whose nien are still 
on. At such a time it is next to impossible to sell pigs. Some few 
orders are, however, being effected at about 3s. 9d. per ton below 
previous transactions. Hematites are still quoted at old rates. 
From some recent proceedings in the police-court of the locality 
in which are situated the headquarters of the puddlers at present 
on strike in South Staffordshire and East Worcestershire, we are 
made aware both of the readiness of certain of the men to adopt 
other than lawful means of attaining their end, and of the deter- 
mination of the masters to defead themselves by such legal means 
as are within their reach, On the occasion referred to, three pud- 
dlers, who had joined the strike, were charged with intimidating 
a fourth, whose conduct in returning to his work they had resented, 
by forming part of several men who followed and threatened to 
kill him. One of the defendants had actually laid violent hands upon 
him, and another bad expressed his determination to make him 
ready for his coffin if he should that night venture to resume 
his work. As two of the defendants did not attend, warrants for 
their apprehension were ordered to issue, and the case was adjourned. 
At the same court two puddlers, charged with leaving the works of 
the British Iron Company, on the 13th inst., for the avowed reason 
that their masters were supplying iron to those proprietors whose 
men had struck, were, in consequence of their determined refusal 
to submit to an abatementof wages, were committed for three months’ 
imprisonment. At another court in the strike district, three pud- 
dlers on strike from the works of Messrs. Dawes, Bromford-lane, 
for assaulting Jas. Cox, a puddler, at the same works, were each 
committed for one month's imprisonment with hard labour. While 





proceeding to his work on the previous morning the complainant 





had been met and stopped by a mob of about thirty bmn had 
been accosted by one of the defendants, who threatened to prevent 
him from going to work, had been besmeared with dirt by another, 
and had finally been immersed in a pool of water, into which his 
assailants had, in obedience to the expressive exhortations of their 
fellows, thrust him toa considerable depth. During the hearing of 
the case groans were freely bestowed upon the witnesses by the 
puddlers who crowded the court and street, and, had it not been for 
the presence of some extra policemen, a yet more serious demon- 
stration might have been — d. 

In the bankruptcy case of Mr. S. Bower, bolt manufacturer, of 
Birmingham, a meeting for declaration of dividend was held on 
Friday last. As, however, some delay had occurred in the prepara~ 
tion of accounts, an adjournment of the meeting to the 29th instant 
was ordered. 

In the bankruptcy case of John Raybould, boiler-maker, of Neth- 
erton Hill, an order of discharge without opposition was, a few 
days since, granted at the Dudley County Court—On the same 
occasion the case of Jos. Jones, nail factor, of Rowley Regis, was, 
in consequence of strong opposition, and the validity of the reasons 
adduced for this course, adjourned sine die, without protection.—The 
case of Isaac Peake, miner, of Prince’s End, was adjourned, in order 
that the necessary accounts might be filed. 

In the general manufacturing trades of this district a congratu- 
latory amount of animation is just now apparent. At Birmingham, 
though the manufacturers engaged in some of the minor branches 
are unable to boast of an appreciable pressure of orders, yet the 
small amount of unemployed Ghee, together with the large extent 
to which full time is maintained at most of the principal factories, 
are a sufficient indication that, in the leading trades, activity is a 
prominent characteristic. And, even in the minor trades, complaints 
are attributed rather to the fewness of the beforehand description of 
orders than to any existing necessity for a partial or com- 
plete cessation of operations. The metal rollers, tube makers, 
and brass bedstead manufacturers are tolerably well em- 
ployed; and a similar remark applies to the cabinet and 
general brassfounders. In Wolverhampton and _ its locality 
the condition of affairs is equally satisfactory with that existing in 
Birmingham, and in the number and magnitude of orders on 
account of the North of England demand a certain amount of im- 
provement is perceptible. In the lock trade of Willenhall satisfac- 
tion at the comparative briskness observable is partially balanced by 
dissatisfaction at the excessive competition to which manufacturers 
are at present subjected. In the edge-tool branch no lack of orders 
is experienced, while among the chain-makers complaints of slack- 
pess are heard. ‘ihe hollow-ware moulders are well employed, and 
idleness on the part of the tin-plate workers is unnecessary. In the 
casting trade a scarcity of orders is not reported; activity at the 
large works in the Wednesbury locality, and on the Dudley side of 
the district is fully maintained, and the number of orders received 
by the saddlers’ ironmongers of Walsall is tolerably large. 

Notwithstanding the adverse influence of the puddlers’ strike no 
very perceptible or startling diminution in the operations carried on 
at the various pits in the district is as yet apparent ; and in respect 
of the thick coal pits this is especially true. Coal for manufacturing 

urposes may now be had by moneyed firms at ds. 9d. per ton, an 
oe the block coal required for locomotive purposes no Jarge demand 
is felt. Upon the demand for the description of mineral of which 
the householder is the largest consumer the spring sunshgme is 
exercising a depreciating influence. At the several stone pits the 
mineral raised finds a ready sale, and labour is still im good request. 
Anticipatory preparations for the coming winter are apparent 
in the west of Dudley, where the re-opening of old pits and the sink- 
ing of new pits are now being proceeded with. 

At the adjourned inquest upon the bodies of Mr. Knox, one of 
the proprietors, and Elijah Bourne, a workman, who lost their lives 
by an explosion of fire-damp, which took place a short time since at 
the Brookhouse Colliery, near Hanley, held a few days ago, Mr. 
Wynne, the Government Inspector, stated that he was of opinion 
that there was gas in the Birches coal below, and that when the 
water rose it forced the gas out of theopening and up to the scaffold. 
The air troughs not being carried nearer than 9ft. to the scaffold, 
did not ventilate even the top of it, so that when the gas rose it 
would inevitably fire at the lights of the persons standing thereon. 
A verdict of “ Accidental death” was returned in each case. 

Some interest has recently been excited among the geologists of 
this district by the discovery, in the Westbromwich locality, of a 
huge fossil tree at the Dunkirk Mill Colliery, near Greet's 
Green, of Messrs. Warden and Hartland. The firm have 
for some weeks past been sinking their pumping-pit from the 
heather coal down to the bottom coal, anda little above the top of 
the bottom coal the sinkers have come upon what is designated 
as the finest specimen of the fossil tree of tie carbomferous 
— hitherto discovered in this district. ‘The fossil in all proba- 

ility belongs to the genus knoria, and the portion in situ measures 
14ft. 8in. in height, and about 3ft. Sin. in diameter at the root and 
about 2ft. in diameter at the upper extremity. It is beautifully 
marked with the typical character of that genus, is in the highest 
state of preservation, and is almost a counterpart (except the seal- 
like markings) of the Sigillariafigured in Dr.Buckingham's “ Bridge- 
water Treatise.” ‘The position it occupies in the pit shaft is quite 
erect and most fortunately stands close up the side of it; otherwise 
it must have been destroyed in theoperation of sinking. The upper 
portion is embedded in blue shale in which the shaft is sunk, and no 
doubt will be traceable upwards; and hopes are entertained that 
this termination may be developed. The surrounding shale in 
which it is embedded is full of ferns and sedge-like plants. There is 
no doubt that it grew upon the spot where it now stands, which is 
distant from the surface about 250 yards. The specimen weighs 
between seven and eight tons, and will, by the kindness of the pro- 
rietors of the pit, in all probability be secured for the Dudley and 
idland Geological Society. 

Judging from the export returns last published, the iron trade of 
this country would seem to be in a very prosperous condition. By 
these it appears that in the first quarter of this year the total value 
was upwards of 2} millions sterling—an amount almost halt a 
million larger than in the corresponding quarter of 1862. In every 
description, with the exception of that designated as “ wrought of 
all sorts,” an increase appears, the most important being on hoops, 
sheets, and boiler-plates, also on railway iron. Towards this 
enhanced aggregate value, the United States contributed £171,752 ; 
while France on the contrary has received of this metal £50,000 
worth less than in the three months of last year. The statement 
which follows shows the declare value of each description of iron 
exported from the United Kingdom in the first quarters of the year 
1862 and 1863, specifying the increase or decrease thereon respec- 
tively. 

Declared value, three months ending March 31 :— 

1862. 1863. Increase, Decrease. 
oe £234,004 .. £258,631 .. — 
419,750 .. 628,016 .. 
482,530 .. 596,206 .. 


Iron, pig and puddled.. 
Bar, angle, bolt and rod .. 
Railroad, of all sorts .. .. 





Litt 


Wire.c co cc co ce co .CE8 co BORN os . 
Castings .. 2. +. +. oo 113,814 .. 166,831 .. oe 
— and —" 166,156 .. 287,088 .. 120,992 .. — 
Wrought, of all sorts.. .. 400,935 .. 396,895 .. -_ -- £4,040 
Old, for manufacture... .. 9,709 .. 15,364 .. 5,655 — 
Steel, unwrought.. .. «. 178,185 .. 186,468 .. 8,283 














Totals... .. «+ 2,049,230 .. 2,636,476 .. 491,236 .. 4,040 
4,040 
Increase in 1863 .. .. «+ oo oe ov ++ £487,196 


in the above table manufactures of various descriptions of iron 
and steel, such as are classed under the headings “ Hardware 
and Cutlery,” “Machinery and Millwork,” are uot included. 
We perceive that to the many phases and descriptions of manu- 
facture already existing ‘in Birmingham, that of making machines 
for the artificial conversion of water into ice has recently been added. 
The machine, which is patented by Messrs. Siebe Brothers, of 
Mason-street, Lambeth, London, has been made by Mr. W. H. 








298 


THE ENGINEER. 





May 22, 1863. 














Phillips of the Atlas Foundry, Oozells-street, for a firm in Banbury 
who have nowin use one of Messrs. Siebe’s machines, which is 
capable of producing four tons of ice per day. The recently manu- 
factured machine is capable of producing ten tons per day, and is 
driven by an engine of 20-horse power. As many of our readers 
will not have an opportunity of inspecting this picce of nature- 
usurping mechanism, a description of it here may not be 
inappropriate. The machine consists of an engine, a large tank, 
and four longitudinal troughs of considerable dimensions, and placed 
side by side. In these troughs the spring water to be converted 
into ice is placed, in metal vessels about 2in. wide, and some 2ft. 
deep. Brine, containing as much salt as can be held in solution, 
is forced through the troughs, and runs round the vessels containing 
the spring water. When it has run through the whole series it is 
pumped back into the large tank, and after being again reduced to 
an intense degree of cold, is once mure forced through the troughs; 
and this process is repeated until the whole of the water is con- 
verted into ice, which is turned out in slabs of even size and thick- 
ness. ‘I'he degree of cold produced is so intense that the ice begins 
to form in about twelve minutes from the commencement of the 
operation. ‘The ice made by the machine is beautifully clear, and 
not the least of the many advantages of the process is, that no 
chemicals whatever are used. ‘lo many other purposes this ma- 
chine has been applied, and it is asserted that no failure has been 
experienced, even when the disadvantages of climate were obvious, 
and 5 pepe almost insurmountable, 

A bill of considerable interest, as well to a certain section of the 
manufacturers as to a portion of the inhabitants of this district, has 
just passed the House of Lords, and is now under the consideration 
of the House of Commons. This measure, which is called “ The 
Alkali Works Regulation Bill,” was brought in as the result of a 
Parliamentary committee, appointed last session to inquire into the 
condition under which alkali works were carried on ; and its object 
is to lessen, and in fact almost entirely obviate, the unhealthy 
nuisance which at present to a certain extent results from the 
imperfect condensation of the muriatic acid gas evolved from the 
works in which the alkali manufacture is carried on. Most of 
our readers are doubtless aware that, after numerous unsuccessful 
experiments, a process was at length discovered by which the 
noxious vapour was conveyed into an enormous tower filled 
with coke, while ascending through which it was met by 
water slowly percolating downwards from a large tank above; 
and, being thus condensed and} mixed with water, it returned to the 
bottom in the form of muriatic acid. Should this process be imper- 
fectly performed, then it is evident that a large, percentage of the gas 
would escape to the open air; and by the measure referred to it is 
proposed that any manufacturer who shall fail to condense less than 
95 per cent. of the vapour shall be liable to a fine of £50 for the first 
offence, £100 for the second: while continuing offences are to be 
yay eee by a daily fine of not less than £5 and not more than £30. 

tis further provided that an inspector or sub-inspector shall, with- 
out previously giving notice, have a right to visit a manufactory 
and inspect the condensing apparatus and general arrangements at 
any reasonable time, and that a refusal on the part of the proprietor 
to furnish a plan of the works or to render him every necessary 
facility shall be punishable by a fine of £10. Other clauses provide 
that the inspector shall make annual reports to the Board of Trade, 
that no personshail be appointed an inspectorwho, by his connections, 
might be supposed to have a direct or indirect interest in the trade, 
aud that any manufacturer shall, with the sanction of the Board of 
Trade, have the power to make special rules for the guidance of his 
workmen, a violation of any one of which may be punished by a 
fine of not more than £2, 

At a meeting of the Birmingham Chamber of Commerce, held a 
few days since, a report was read of the deputation representing the 
Chamber at the recent interview with the Postmaster-General, on 
the extension of the book-postage privilege to the parcels containing 
samples and patterns, The Alkali Works Regulation Bill was sub- 
mitted to the council, but any decision as to the course to be adopted 
in reference to it was deferred, in order to afford time for consulta- 
tion with the manufacturers specially interested in its provisions. 

A deputation, consisting of the borough members of Birming- 
ham, the Right Hon. C. B, Adderley, M.P., and several of the prin- 
cipal members of the municipal council of Birmingham, have 
recently waited upon Sir G. Grey with a request that the Govern- 
ment should introduce a bill to give to corporations compulsory 
— to carry their liquid sewage through agricultural land 

eyond the borough boundaries. After pointing out the advantages 
of the proposed measure the deputation explained that, had Birming- 
ham stood alone in this difficulty, application for a local Act would 
only have been made, Sir George Grey said that Birmingham was 
the first place which had brought the matter under his notice, and 
added that the matter should have prompt attention. It is be- 
lieved that the visit of the deputation will, at no distant period, 
Jead to a practical result. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Stare or Trave ar Suerriceyv: A Monster Anvil Block—Liver- 
rooL: Mersey Docks and Harbour Board: Liverpool Tvwn Council : 
The Petroleum Trade — Nontnuern Marrers: Launch ofa Screw 
Collier Jor the late Mr. Joicey: Memoir ef Mr. Joicey: Trade of 
the Tyne: The Cleveland Blast Furnaces : River Tyne Commissioners: 
Dinner to Mr, J. A, Harrison, C.E.: North-Kastern Railway: 
Steam Shipbuilding—Lexeps anv Hanrnogats—Tue AtTLAs Works, 
Suerrisup—Uriniry or Divine-pen. Apparatus In Workine 
CoLuertes — Scorrish Marrers: Clyde Shipbuilding: Dredging 
Expeaition to the Shetland Islands. 

Ture is little change to notice in the aspect of business affairs at 

Sheflield. ‘The large iron and steel houses continue, however, 

busy, with orders both for the home and many foreign markets. The 

gencral home trade of the town is not in a very satisfactory condi- 
tion, but as regards business with the Continent there are still satis- 
factory orders to hand from Germany for tools and cutlery; the 

French and Russian markets are quiet, but the Spaniards are 

ordering steel in moderate quantities, and also miscelianeous manu- 

factured goods; while from Italy the demand for steel is also 
tolerably good. From California there are good orders for tools, 
and the inquiry from Australia for shears and sickles is consider- 
able. Messrs, Stanley and Co., of the Midland Works, cast a few 
days since a monster anvil block, weighing 100 tons. The mould 
was situated in the centre of a spacious casting room, having on 
each side a powerful crane, by which the molten metal was con- 
veyed in ponderous ladles from the furnaces to the mould. The 
metal was run from two large cupola and two air furnaces. The 
anvil block is intended for a 12}-ton Nasmyth’s double-acting steam 
hanimer, resting on a foundation of oak blocks, 11ft. square by 4ft. 
deep, and 120 large piles driven 10ft. in the ground by steam power. 

The anvil is for forging homogeneous metal for large Whitworth 

guns and projectiles, marine engine cranks, and other shafts weigh- 

ing from five to eight tons each, 

The proceedings at the last meeting of the Mersey Docks and 
Harbour Board did not present many feaiures of interest. Mr. 
Boult observed that he noticed that the profits of the Woodside 
landing stage were last year £11,000, and he thought the Board 
ought to receive some remuneration for the use of their landing 
stage. The Liverpool Town Council at its last sitting agreed to 
accept, preliminarily, the tender of Mr. 8. Buxton for the execution 
of works in connection with the water supply of the Woolton district, 
at a cost of about £11,000. The water committee recommended 
that the services of Mr. Parry, chief clerk in the engineer's depart- 
ment, be dispensed with, at the expiration of three months’ notice. 
Mr. Alpass said it appeared that Mr. Parry was originally appointed 
as the assistant an y to the engineer; but it was soon 
Mr. Duncan, 
Mr. Parry would become his 


made 





found that instead of Mr. Parry being a subordinate to 
if that gentleman did not take care 
:uperior, Some time ago, a complaint to this effect having been 





by Mr. Duncan, Mr. Parry’s duties were more strictly defined, and 
a resolution was passed to the effect that Mr. Parry should be his 
chief clerk, and that all letters be signed by and submitted to the 
engineer, and that all the clerks in the office be made acquainted 
with that arrangement, and be subjected to Mr. Parry’s superinten- 
dence. This arrangement was definitely communicated to Mr. Parry, 
but he subsequently took upon himself to get possession of letters, 
and instead of laying them before Mr. Duncan, that gentleman, in 
many cases, never saw them, and they were brought before the com- 
mittee without the engineer knowing anything at all about them. 
Mr. Parry was again cautioned, but his conduct towards Mr. Dun- 
can continued to be offensive and disrespectful, in fact, he insulted 


Mr. Duncan; and it ultimately appeared to the committee, if the | 


business of the engineer’s department was to be carried out with 
anything like regularity and order, there was only one course to 
pursue, and that was the dismissal of Mr. Parry, and the committee 
recommended his dismissal accordingly. ‘The motion was agreed to. 
We may note one other point of Liverpool interest before passing 
on to other topics. The Ramsay, an iron tank-ship, built for the 


Petroleum Trading Company, sailed from the Mersey for New York | 


yesterday week. ‘T'Lis vessel will carry about 400 tons of petroleum 
in tanks, and an equal quantity in barrels, and the system is so 
approved by the underwriters that insurances can be effected on her 
at less than half the usual rates. 

Messrs. Palmer, of Jarrow, launched a screw collier on Saturday, 
which they had built for the late Mr. Joicey. The steamer was 
named the James Joicey, after the deceased gentleman. Mr. Joicey 
was rather a remarkable man. His beginnings were very 
humble, but a successful prosecution of the coal trade between 
Newcastle and London carried him, some twenty-five years since, to 
a position of independence. About 1838, being then quite a young 
man, he extended his enterprise to coal mining, entering upon the 
occupancy of the South Tanfield Colliery. ‘l'wizell Colliery was 
his next acquisition. He worked it for some time with a partner, 
but the companionship soon terminated, and then, on his own 
account, he took ‘l'anfield Lea, East Tantield, Tanfield Moor, and 
Crook Bank Collieries, his occupation of the Beamish Collieries 
rapidly following these acquisitions, which were all working profit- 
ably. His last mining speculation was the making of three pits at 
West Pelton and Hand-in-the-Hold. In addition to those mining 
operations, Mr. Joicey entered largely into the formation of public 
companies, Gasworks in London and the northern towns, railways, 
insurance companies, and banks, received much of his capital, and 
he became one of the most extensive dealers in shares in the district. 
His shipments of gas coals were of great magnitude. He commenced 
and carried onextensive brickworks and coke manufactories in the 
neighbourhood of his Tanfield Collieries; he became a large landed 
proprietor and holder of royalties in that district; and in 1849 a 
foundry was commenced on the Forth Banks, Newcastle, but in 
1854 it gave place to a manufactory of engines, under the 
management of Mr. J. Humble, his nephew. Mr. Joicey’s death 
took place very suddenly. The exports from the Tyne last week 
comprised 45,063 tons of coal, 1,151 tons of coke, and 11,410 cwt. 
of iron, shoaving an increase of 15,762 tons inthe shipments of coal, 
but a decrease of 1,042 tons in the shipments of coke, and 19,213 
cwt. in the shipments of iron. The state of the blast furnaces of 
the Cleveland district on the Ist of the current month will be seen 
-s an examination of the annexed statement, prepared by the local 
trade :— 
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Place and Owners. 
Eston—Bolckow and Vaughan .. 
Clay-lane Company .. «. 
ae Samuelson and Company .. 
Cargo Fleet—Jones, Dunning, andCo, .. 

” Cochrane and Co. os oy ee 

» Gilkes, Wilson, Pease and Co... .. 
Midd!esborough—Bolckowand Vaughan .. 

~ Hopkinsand Co... «6 .. ee « 
Port Clarence—Bell Brothers . 
Norton—Warner, Lucas, and Barrett 
Stocktun— Holdsworth aud Co. 
Ferry Hill—J. Morrison .. 2. +e 
Thornaby—W. Whitwell and Co, .. 
Darlington—South Durham Company 
Witton Park —Bolckow and Vaughan ° 
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Stanhope—Weardale Iron Company .. .. eo I . 
Towlay—Weardale Iron Company .. «. << -. eo 
Consett—Derwent Iron Company ee se — a 
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At the monthly meeting of the River Tyne Commissioners 
yesterday week, an announcement was made that the contract with 
Mr. Lawson for the completion of the piers is now virtually com- 
pleted; but owing to the absence from town of the contractor's legal 
adviser, a tinal settlement of the proceedings had not been effected. 
A desire was expressed on the part of the local committee of the 
British Association, that the distinguished visitors expected should 
have an excursion on the river on the occasion of their forthcoming 
visit to the Tyne; and it was resolved to render every available 
facility for the purpose. A contract with Messrs. I. Wingate and 
Co., for the construction of nine screw steam hopper barges, was 
ordered to be sealed.: ‘The dredger and river works com- 
mittee reported that they had considered the communication 
from the Tyne Iron Shipbuilders’ Association relative to the 
dues on steamers launched on the Tyne, and resolved that Mr. 
Guthrie be authorised to settle with the various iron shipbuilders 
on the principle of an abatement being made in the dues to the 
extent of making steamboats at the rate of fourpence per ton on 
their gross registered tonnage without deduction being made for the 
engine spaces. Mr. Mather moved the adoption of the report. Mr. 
Harle seconded the motion, and remarked that when the Georgia, 
carrying the largest cargo that ever passed, and drawing 22ft. 
of water, had passed safely over Shields bar, he thought that both 
merchants and shipowners might now have perfect confidence in 
the works constructed by the Commission. Considerable discussion 
took place in reference to a speech made by Mr, Kt. Hodgson, M.P., 
before the Tynemouth Chamber of Commerce, on the subject of the 
Low Lights Dock. The hon. gentleman flattered himself that he 
had made out a case of mala fides against the chairman of the Com- 
missioners, whom he accused of not having fulfilled a pledge which 
he had given, that Mr. one, the engineer of the Blyth and Tyne 
Railway, should be invited to prepare a modified plan for the con- 
struction of the dock. Mr. Cowen, however, emphatically denied 
having ever made such a promise. Mr, J. A. Harrison, C.E., 
resident engineer over the northern section of the Border Union 
Railway, having completed his labours in connection with that 
undertaking, a number of his friends entertained him to dinuer ip 
the Crown Hotel, Hawick, The chairman, Mr. Irvine, of the 
firm of Laing and Irvine, in proposing the health of Mr. 
Harrison, paid a handsome compliment to that gentleman's 
professional abilities, avd his successful exertions in con- 
nection with the construction of railway communication to 
the south during the past six years, and expressed the regret of his 
numerous friends that he was about to remove from a neighbour- 
hood where he was deservedly esteemed. The toast was cordially 
responded to, and suitably acknowledged by Mr. Harrison. The 
North-Eastern Railway has carried through its proposed amalgama- 
tions with the Stockton and Darlington, the parent section of which 
was the first railway formed in England, now some 35 or 40 years 
since. The North-Eastern will thus be intreased to 1,070 miles of 
railway, and will rank next in magnitude to the London 
and North-Western. A proof of the sounduess of the management 
is found in the fact that while during the last eight years 55,160,000 
passengers were conveyed over the system, the number of persons 
injured, including the most trifling hurts, was 183 per annum, and 
the number killed only one-half per annum, or one every two 
years. This week has witnessed the launch of a large iron paddle 
steamer, of 120-borse power, for the passenger trade qad towing on 
the Volga, from the yardof Messrs. C. Mitchell and Co., Low Walker. 


| When loaded with her full complement of cargo and passengers, this 
| vessel will only draw 3ft. Gin. ; she is the largest river vessel built 

by this firm for Russia. A considerable number, quite a fleet, of 
| Fiver steamers have been sent out to Russia by Messrs. Mitchell, and 
| must exercise an important infl eon the development of the 
| internal resources of the Russian empire. Messrs. Mitchell and 
| Co. are building an iron screw steamer of 900 tons, and 80-horse 
| po for the Australian coasting coal trade. She will be ready for 
| aunching in a fortnight. The firm have also on hand an iron screw 

collier of 1,000 tons, and 90-horse power, for the home trade; anda 
handsomely-modelled iron screw steamship of 8U0 tons, and 120- 
horse power, which is to be employed in the passenger and goods 
trade between London and the Mediterrancan. Her engines are 
being built by a London firm. In addition to these vessels, Messrs, 
Mitchell and Co, have on hand two handsome screw steamers for 
the Russian Government. They will be sent out to the Black Sea as 
tenders to the navy, and will be employed in the navigation of the 
shallow waters of the Azof, &c. Messrs. Mitchell and Co. have a 
large staff of English workmen employed at St. Petersburg, build- 
ing an immense floating battery for the Russian Government. 
They are making great progress with the construction of this 
battery, and a tew days ago the yard was visited by the Emperor 
Alexander II., and several provincial Russian officials. ‘The iron 
for plating the vessel has been sent out from England. The 
Cagliari, tie detention of whose engineers by the Neapolitan Govern- 
ment made such a hubbub in the diplomatic world in 1857-8, is lying 
alongside of Messrs. Mitchell’s yard, undergoing extensive aliera- 
tions and repairs. She was built by Messrs. Mitchell’s eminent firm 
about nine years since, and was their No. 4. The last vessel they 
have laid down is No. 115. ‘The ship-building yards upon the Tyne 
are very busy, as are also the yards on the Wear, the Tees, &c. The 
Leeds ‘town Council has entered into a contract with Mr. Thomas 
Whitely, for the erection of an engine-house and other works at 
Arthington waterworks, for the sum of £5,590. ‘The works embrace 
an engiue-house for an engine of 7U0-horse power, boiler-house, two 
cottages, large coal bins, levelling roads, erecting fences, &c. A dis- 
pute between the Harrogate Commissioners and Mr. Coffey, of Lon- 
don, pharmaceutical engineer, as to the charges of the latter for 
work done for the supplying of the Royal Sulphur Well with mineral 
waters, has been settled. Mr. Cotiey has obtained £500, instead of 
£623, which he demanded. 

We have often the pleasure of referring under this head to the 
Atlas Works, Sheflield, and we may now note that last week Messrs 
T. Holmes and Son, tanners, Aniaby-Rvad, Hull, despatched to 
Messrs. John Brown and Co. (Admiralty contractors for the supply 
of plates for the flect of iron-clads) a monster strap, made of walrus 
hide. ‘The strap was 100ft. in length, 13in. wide, and from five- 
eighths to three-quarters of an inch thick, the weight being 463 lb. 
An interesting illustration cf the utility of diving-bell apparatus in 
the working of collieries where there is an accumulation of tire-damp, 
has recently been afforded at the Wombwell Main Colliery, near 
Barnsley. So far back as March, 1862, the seam of coal on the 
south side of the colliery caught fire, and on the following day the 
top was sealed up. About four months ago, the pit was unsealed, 
and a number of men set to clear away the vast quantity of rubbish 
which had been sent down. A short time since, the pit to some 
extent being cleared, it was determined to penetrate the workings 
by means of a diving bell apparatus. So far the experiment has 
been successful, and a considerable number of men are now working 
shafts; and, although the parts already explored have been full of 
fire-damp, the colliers go down without the slightest fear, and, 
clearing the road as they proceed, put in the bratticing. 

Our Scottish budget is not so ample on the present occasion as it 
was last week. Still we note two or three points of interest. It 
appears, with reference to Clyde shipbuilding, that during Apri 
eleven vessels, with a tonnage of 12,000 tons, were launched on the 
Clyde. In the first, quarter of this year there were twenty-nine 
vessels launched, of.16,vUU tons, being a total for the four months of 
forty vessels of 28,000 tons. ‘These vessels are for owners in all 
parts of the globe, and of the forty ves-els, twelve, 7,300 tons, were built 
fur Glasgow shipping tirms. On Friday, Messrs. C. Connel and Co. 
of Overnewton, launched an iron paddle steamer, named the Mary 
Anne. ‘This craft was built for Captain Buchanan, to take the place 
of the Eagle between Glasgow and Rothesay, but she has changed 
owners and is now to be sent to a foreign station. A party of 
gentlemen have started from Scarborough in the Xantho steamer, 
on a dredging expedition to the Shetland Islands, under the auspices 
of the British Association. The following gentlemen are the leading 
directors of the expedition :—Mr. J. Gwyn Jetireys, F.R.S. ; Mr. bE. 
Waller, Rev. A. Ms Norman, and Mr. J. Leckenby, of Scarborough. 
It is expected that Some important scientific results will arise. 

Gourlay Brothers, Dundee, have just launched aniron screw steamer, 
named the Shoery Leen, for the China coasting trade. Keel and 
fore rake 2U8(t., breadth 28it., depth 174ft. ; full poop, and state room 
for thirty first-class cabin passengers; class twelve years ; engines 
155-horse power ; are building a similarsteamer for the Dundee, Perth 
and London Shipping Company ; lately turned out a screw steamer 
for the New Zealand coasting trade, and have in progress a similar 
vessel for the same destination, length 145ft., breadth 21ft. and 10/t. 
din. in depth; engizes dU-Lorse power, with good passenger accom~ 
modation. 
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Guaseow, 20th May, 1868. 
There has been increased animation in our pig iron market during the 
past week, A large business has been done at prices ranging from 50s. 44d. 
to 51s. 44d. cash. The American news has caused a good deal of buying, in 
the hope that the late engagement may bring about a cessation of hosti- 
lities. To day the highest price was paid, and we close steady at 52s. three 
months open. f 
Exports last week were 12,360 tons, against 14,121 tons in the corre 
spending week of last year. SHaw, THOMSON AND MOORE. 
































May 29, 1863. 


THE ENGINEER. 


299 














Tus invention, by H. L. Emery, of Albany, New York, relates 
fo that class of machines in which the power of animals is applied 
upon an endless platform, and consists chiefly in a peculiar con- 
struction and arrangement of the shafts, gears, pulleys, and their 
fastenings, for the purpose of obtaining different degrees of force 
aud motion without change in the speed or labour of the animals; 
in the manner of adjusting the tepsion of the endless platform to 
accommodate the run and wear of the latter; and in an improved 
form and combination of different parts to secure cheapness of con- 
struction, economy, and efficiency in working the machine. 

Fig. 1 is a side view of the machine; Fig. 2, a reversed side view 
with parts removed ; Fig. 3, a plan view with parts removed, show- 
ing the shafts and forked wheels; Fig. 4, a front end view; Fig. 5, 
an interior side view of a section of the railway and travelling 
wheels of the platform. 

A is the frame of the machine, which is constructed of any suit- 
able material and convenient form. The size varies according to 
the number of horses or other animals a machine is designed to 
accommodate. B is the main shaft, which extends across the 
frame and sufficiently beyond its sides to receive the desired 
gearing. This shaft is mounted on bearings in the movable 

lates a. These plates are movable endwise by means of the 
headed bolts b, 6. C,C, are parallel countershafts, with bearings 
on the same plates a. D, Fig. 3, isa portion of the endless plat- 
form. E, E, Figs. 2,3, and 4, are forked wheels, or reels, fixed 
on the shaft B inside of the framework, which support the plat- 
form in turning at the forward end of the machine. F is the master 
gear wheel shown attached to the shaft B, and is made to fit 
on both ends of this shaft as well as both ends of the countershafts 
C,C'. It is constructed with converge and spur teeth, for the pur- 
pose of driving the pinions H, H, on the shafts C, C', in either 
direction. In the disc of this wheel is a radial slit /, designed for 
receiving a wrist pin when a crank or reciprocating motion is 
desired. The length of the strokes produced by this means is 
regulated by the distance the wrist pin is set from the axis of the 
wheel. G, Fig. 1, becomes the master wheel when fixed to 
shaft B. It is constructed with spur wheels, which engage the 
pinion H on the countershaft C. The wheel G is used inter- 
changeably with the wheel F, and may be used on the counter- 
shafts C. C!. 1, H!, shown in Figs. 1 and 3,are pinion spur wheels 
which are used on the shafts C, C!,and may be used on shaft B, 
in place of the master wheels F and G. J, Figs. 2, 3, and 4, is the 
band pulley shown attached to the countershaft C!. This pulley 
also fits all the shafts and couplings. K, K, Fig. 5, are iron rail- 
ways which support and guide the travelling wheels g of the end- 
less platform. ‘These railways extend the length of the machine, 
formivg two continuous railways upon either side and within the 
framework. They are constructed at the end shown in Fig. 5 in an 
elliptical form, for the purpose of avoiding any inequality in the ten- 
sion of theendless platform consequent upon its passing round a circle, 
and to compensate for the extra tension produced as each section of this 
platform passes to its extreme opposite limit on the forked wheels 
E, E. L, Fig. 6, shows a vertical section of one of the travelling 
wheels of the endless platform. Beneath and near the moving plat- 
form is located the safety floor d. The endless bridge D is formed 
of two metal chains with morticed links, the latter being connected 
together by means of small shafts, each of which extends across the 
frame and connects two links of the opposite chain. hese shafts 
extend through holes iv the ends of the links on either side a 
sufficient distance to receive the travelling wheels of the platform. 
These smal] shafts are turned at each end to a size corresponding to 
the perforations in the livks, and at their extreme end to a size cor- 
responding with the boxes of the small wheels, thus forming two 
shoulders on the shafts, which retain the shafts, links, and small 
wheels respectively in the proper position, and prevent avy diffe 
friction between the small wheels and links. A suitable and inexpen- 
Sive material for the construction of these links is malleable iron, 
aud a convenient length, about sevev inches. ‘These small shafts 
fit into the forked wheels or reels E, E, the latter supporting the 
front end of the bridge. The expense of the small siaft may be 
avoided by sim ly casting a stud on one end of the link in place of 
the hole, of sufficient length to pass through the holein the contiguous 
end of the next link far enough to receive a small wheel. -In this con- 
struction the lower side of the mortice is so widened that the flooring 
sets upon it in the straight line of the tread of the wheel, in order 
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to preserve the upright position of the links and travelling wheels. 
The floor plauks by this construction retain the small wheels upon 
the railway and keep the links in place. The full size of the open- 
ing in the hub of the travelling wheel does not extend quite to the 
outside, A small hole is bored through, which serves for the 
introduction of lubricating oil, and the remaining flanged part 
answers the purpose of a shoulder on the shaft, preserving the full 
strength of the latter and lessening the cost of manufacturing the 
same. The main shaft may be adjusted to any degree of nicety by 
meaus of the plates aand the screw bolts, to regulate the tension and 
running of the endless platform, the latter being thereby kept in 
perfect working order, whatever may be the amount of wear of the 


When in operation the front part of the machine is elevated, so 
that the weight of the animal or animals employed assist in moving 
the platform, through which motion is conveyed to forked wheels or 
reels E, giving force and motion to the shaft B, on which 
is a band or gear wheel. A brake is employed to stop the running 
of the machine, and a governor is attached to the brake to 
prevent the speed being increased beyond any desired and fixed 
number of revolutions per minute, 

In order to perform various kinds of work advantageously, 
different degrees of force and motion are required. By placing the 
band pulley upon the end of the shaft 4, it will receive about fifty 
revolutions per minute, when the speed of the animals is two miles 
per hour, which motion of the pulley is suitable when great force is 
required with moderate velocity. By placing the same pulley upon 
the countershaft C, and a pivion H upon the opposite end of the 
same sha‘tt, and the master wheel G upon the end of the shaft B 
to engage the teeth of the said pinion, a velocity of about one 
hundred revolutions of the band pulley per minute in the opposite 
direction is obtained, giving a medium degree of both force and mo- 
tion. By substituting the master wheel F in the place of the master 
wheel G, as before-mentioned, and engaging the same pinion H, a 
velocity of about two hundred revolutions per minute is given to 
the band wheel in the direction of the movement of the platform, 
the speed of the animals being two miles per hour, giving great 
velocity with less force. By removing the pinion H from the 
counter shaft C to Cl, so as to engage the master wheel F, and 
placing the band wheel J upon the opposite end of the shaft C', the 
wheel will receive a velocity of about 200 per minute in an, oppo- 
site direction. 
and greater force can be readily made, as there is an exact 
uniformity in the couplings and fastenings of the different parts. 


INSTITUTION OF CIVIL ENGINEERS. 
May 19, 1863. 
Joun Hawksuaw, Esq., President, in the Chair, 

Tue paper read was * On the Manufacture of Duplicate Machines 
and Eugines,” by Mr. John Fernie, Assoc. Inst. C.E. 

After referring to the block-making machinery, designed by the 
elder Brunel for Portsmouth Dockyard, and to the Small Arms’ 
Factory at Enfield, as examples tending to show that the system of 
duplicates both cheapened and improved the manufacture of all 
arucles to which it could be spplied, the author remarked that, until 
lately, little or nothisg had been done in its application to the 
manufacturing of machines or engines on a Jarge scale. It was 
true the principle had been acknowledged, and various writers had 
urged the desir Lleness of its introduction into the railway system, 
but with such large component parts special machines were out of 
the question, and the only other possible mode was working to a 
correct standard. 

Mr. Whitworth (M. Inst. C.E.) had advocated, in several papers 





read before different scientific societies, the adoption of a system of | 


easurement for‘mechanical engineering work, in which the inch 
s to be the basis, subdivided into a thousand parts for tie finer 
dimensions. In 1851, he exhibited a machine for obtaiving fine 


accurate measurements by touch, and he showed by models that the 
thousaudth of dn inch was not only ap appreciable quantity, but in 
many cases its difference was what constituted a bad fit. 

The author, having long been satisfied that the mode of taking 
dimensions in the workshop was behind the times, bad, with the 
sanction of Mr. Kirgey, the locomotive superintendent, established 
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during [the last five years, in the workshops of the Midland Rail- 
way at Derby, a system which has proved most beneficial, not ovly 
in reducing the cost of the work, but in greatly improving it; and 
at the same time perfecting the only plan by which all the parts of 
engines cou!d become duplicates of one another. ‘he system of end 
measurement and a gravity piece, as invented by Mr. Whitworth, 
was adopted, and a machine was constructed capable of taking in 
100 inches. This machine consisted of a strong be d plate, having 
on the upper surface a Y- groove, planed throughout its whole length 
At one end there was a headstock, through which a square spindle, 
fitting the groove, was propelled by a hand wheel, whieh formed 
the nut of ascrew having ten threads to an inch. This nut was in two 
parts, and could be tightened up by screws, so as to prevent 
lateral play ; and a collar and washer, also adjustable, prevented any 
play in the headstock. The other end of the Led had also a head- 
stock and screw movement,so as to adjust the length of the pieces 
in the groove, and bring the readings of the index to O. The differ- 
ence between this machine and Mr. Whitworth’s was in the way 
the sub-divisions of the inch were obtained. In the Whitworth 
machine a screw with exactly ten threads to an inch was first 
made; whereas in this machine, as a screw could not be found 
with exactly ten threads, it was necessary to run a thread on the 
face of the hand wheel, and sub-divide this for the length required 
for an inch. The manner of obtaining duplicates with this 
machine was exceedingly simple. First a perfect inch was got, 
and then a second was made, by means of the gravity piece ; 
after which, all other sizes up to 100in. were readily obtained. 
These sizes were now kept as duplicates. The finer dimensions 
were read from the divisions on the wheel, and from these 
gauges for use in the workshop were made, All dimensions were 
thus duplicate multiples, or divisions of an inch, and a bare 
one-sixteenth of an inch became not an unknown quantity, 
variable with the rule or the eye of the workman, but so many 
thousandths of an inch, which were stamped on the gauges, and 
were soon understood. Ove of the first applications of the system 
in the workshop was to establish the necessary degree of tension 
required to ensure a perfect fit of a wheel on its axle, The result 
of experiments showed that with a difference of ‘005 of an inch in 





These and other changes to produce less revolutions | 


the dimensions, there was a small permanent set in the wheel boss, 
but with a difference of -003 of an inch the set was hardly percep- 
tible. It was found, however, that, with ordinary lathe work, ‘005 
was rather too fine a dimension, as lathes were seldom exuctly true 
| in their spindles. The size “005 was then finally adopted. In 
shrinking on outside cranks it was found that ‘015 was suflicient to 
| retain them in their places, while cross-head spindles 2} inches 
| diameter required a difference of -004, and levers with 3-inch holes 
of only -001. : ‘ 
The gauges were then described, as well as the manner in which 
the lengths of the eccentric rods were preserved uniform, and how 
| the key groove in the outside cranks and the eccentric key grooves 
| were cut. No setting out was required, and there was no chance of 
mistake from the carelessness of workmen. Unless the cranks and 
| eccentrics were exact, they would not fit the tools, and thus a cer- 
| tainty was attained in the depth and position of the key groove. 

Considerable improvements had been effected of late years in plate 
moulding, and the plan adopted at the Midland Railway Worl:s at 
Derby, was believed to be the first application of the system to such 
large and complicated castings as locomotive cylinders. Moulding 
boxes for axle brasses were exhibited, and a description was given 
of the manner of moulding cylinders. Dy this mode, a minimum 

uantity of sand was used, the projecting pieces cast on the boxes 
did away with the necessity of lifters, the castings came cleaner 
from the sand, the patteras were not knocked to pieces by rapping, 
and the cylinders were perfectly true in the bore and passages. 

The plan of fitting together the various pieces, so as to ensure 
uuiformity in erection as well as in detail, was then described ; and 
it was urged that, by this system of accurate measurement, how- 
ever large the parts might be, they became duplicates of one another, 
and could at any time be replaced. The advantages claimed were, 
economy in manufacture, greater excellence in workmanship, and # 
perfect system of duplicates, whereby the parts became interchan,e- 
able. ‘Ihe author especially recommended this system to the en- 
gineers of Indian and colonial railways, as there.jwas no reason 
why the different parts of engines ‘and’ of stock generally 





should not be as perfect duplicates as thoge of the field rifle. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, April 24, 1863. 
His Grace the Duke or NortuumBertann, K.G., F.R.S., President, 
in the Chair. 
ON LUMINOUS METEORS. 
By Avexanper S. Herscue, Esq., B.A. 


Tue term meteoric, from the Greek pera épov, beyond the bound- 
ary or scope of particular examination, applies to all objects removed 
from the surface of the earth. Neither halos, however, lightning, nor 
the aurora are properly included in the term “luminous meteors,” 
since the first are luminous by borrowed light, the second and third 
undoubted manifestations of electricity. The term is properly con- 
fined to the problematical phenomena of shooting stars and fireballs, 
and the kindred appearances of falling stones or wrolites. The 
prevalence of electricity in the air presents one among the reputed 
causes of fireballs and shooting stars, but affords no explanation of 
the repeated descent of stones from the air of definite and constant 
lithological structure. 

In the year 1752, Franklin in America, and Dalibard in France, 
extracted electricity from the air, of the same kind as ordinary 
machines had hitherto supplied for their experiments. The electrical 
condition of the atmosphere has been studied since that time by 
De Saussure and other electricians, but without such a complete 
success as leaves nothing to be desired. Free negative electricity at 
the surface of the earth, or positive in the highest strata of the air, 
is supposed to exist permanently, producing by induction discharges 
of electricity from clouds of a higher to those of a lower level sus- 
pended in the air. ‘he calorific and mechanical effects of the flash 
of lightning can be imitated on the small scale by the electricity of 
machines. Fulgurites, or lightning tubes of glass powder, have 
been produced a quarter of au inch in length and upwards. Glass 
to the thickness of two inches has been pierced by the electric 
spark, while the dispersion of oxalic acid crystals, by the discharge 
of the Leyden jar, exemplifies, in a striking manner, the explosive 
suddenness of the elevated temperature. The electrical manifesta- 
tion of a moving discharge, termed globe lightning, and said to be 
occasionally observed, has alone defeated the imitative powers of 
experimenters. This is the only phenomenon upon which an 
analogy between fireballs or shooting stars and electrical displays in 
the lower atmosphere has been maintained. Should the fact of its 
occurrence be proved to satisfaction, and i's origiv be discovered, the 
extreme rarity of the air at heights in which meteors exhibit their 
brightest light forbids the extension of the effect from the region of 
the clouds to tiat of almost empty space. 

From numerous accounts of fireballs the following appear to be 
the characteristic features of their appearance. A starlike point, of 
a saffron or orange hue, moving with moderate speed, increases 
gradually, or coutinues to advance for a considerable time with con- 
stant lustre. More or less suddenly the point expands with a white 
or bluish light of great intensity. ‘The expansion may even sur- 
pass the apparent diameter of the moon, and the light and colour 
may become so powerful as to cause a red and dull appearance of 
that satellite should the meteor pass closely near her disc. In this 
state the appearance of the meteor is rarely globular, but more 
commonly kite-shaped or pear-shaped ; of a crescent form, followed 
by a straight or conical protracted train of wings and tongues, or by 
a single short tail of light, less intense than the crescent portion in 
advance. In round and oval fireballs an envelope of red sparks 
occasionally surrounds the head; in all, the largest of the sparks 
issuing from the rear of the nucleus forms a dull-red extension of the 
tail, and, sharing partly in the motion of the meteor, pursue the 
Jatter upon the track at various intervals, until the spectacle is past. 
At other times they form in more or less detached clouds a perma- 
nent luminous streak, enduring many minutes, with curious varia- 
tions of its form, after the disappearance of the meteor. In kite- 
shaped or crescent-like meteors these parcels and clouds of light are 
left, with a red glow, by the fading tongues of flame that follow on 
the head. They never extend widely to the sides, but, like the 
smoke of flame, attend sluggishly in the rear of the projectile in a 
track rarely wider than asingle degree of are.* At the momeut of 
greatest expansion, followers, in the form of flakes and spheres of 
light, attend in pursuit of the meteor on the tail. The head never 
divides itself laterally, into parts proceeding far with equal pace and 
brilliance. Lastly, the brilliant blue ball of a large meteor may 
vanish without sparks, or followers, or train of light, but with a 
tremulous appearance unravels a phosphorescent long-enduring 
streak of white light, which remains to mark the path in which it 
moved. Or, in a few meteors of the larger kind, no white or blue 
focus of the light, but without atmospheric absorption, an orange or 
red hue is seen in all the parts of the figure just described. ‘Their 
manner of disappearance is without any fixed rule. Fireballs either 
pass away gradually, as if by the mere effect of distance, or at the 
moment of greatest expansion break into parcels of light like that of 
the meteor itself, rapidly fading into ruddy sparks. ‘They frequently 
collapse quickly to « single ruddy spark, or quite suddenly disappear. 
At some points of the flight of a large meteor, and not always at the 
termination of its course, violent concussions are produced, audible 
over wide extents of country, and occasioning sensible tremors in 
the air, The following list of remarkable fireballs exemplifies the 
principal characteristics here described, and invites attention to the 
opinions formerly eutertained by geometers respecting the nature of 
these luminaries :— 

TABLE I. 
Description. | Remarks, 


Date. Place. | 


**Probably a cos- 


Mar. 31. | Adriatic to Sar- | Detonated. mical concourse of 
dinia, 30 miles atoms,” (Halley, 
over Leghorn, 1714.) 


1676. : | Bologna, Sienna. | Oval; 4 mile by 1} miles. 








1676. Gravesend, Essex | Long arm, and a large “Probably a co- 
Sept. 20. | to Devoushire. knob, which broke iuto met.” (Wallis, 
| | _ parcels. 1677.) 
1686. Leipzig, and Ger- | Halfaslargeasfullmoon. ‘The light remain- 
July 19. many, 80 miles | Almost stationary. ed 7 minutes.” 
high. (Kirech.) 
1703. Sheerness, 40 miles | Died away. Light like * A pale whiteness, 
Aug. 10. high, the moon. and a streak, re- 
ma ned."( Haley.) 
1719. - England, | Effacedthemoon, White, ‘* Probably a burn- 
Mar. 19, | Hereford to Ply-| with blue eye. A red | ing train of va- 
mouth, 65 miles | streak remained some | pours.” (Halley, 
high. minutes, Detonated, 71.) 
1758 Cambridge, Car- | Like daylight. ‘lat ‘A flame, like 
Nov. 26. lisle, Glasgow to | headed, Tail conical, | spirit, ran back 


upon the course 
atlast.” (Dr. Prin- 
gle, 1759.) 

** Probably a globe- 


95 | and broke into parcels. 
Deionated. 


Koss - Shire, 
miles high to so 
miles high. } 

Like Mars; then day- 





Vertical over 

Athol, York,, light. Tail broke into discharge of elec- 
Dunkirk, anv parcels over Lincoln, | tricity.” (Dr. Blag- 
Burgundy. 57) with detonation and den, 1784). 


change of course. Ex 
ploded, 15° wide, over 


niles high, 


Paris, and went to 
horizon, 8. EF. 
1848 Westphalia Size of the moon. Broke ‘A yellow streak re- 
Mar. 29, into morsels without | mained baif an 
| hvise. Bluish. hour; doulhle- 
pointed ;  bright- 
} ened quickly at 
the centre, 

1849. | Mecklenburg. | Large fireball. Parted |A streak of light 
Nov. 13. | into fragments, remained fifteen 
| | minutes. 

1861, Kent, Isle of | Bluish. Bright as the A streak of light 
July 16, | Wight. 170miles | young moon. Unravel- continued five 

minutes, 


| high to 65 miles led a permanent streak. 
high. | 





*“The production, continuance, gradual change of form, and descent 
and final dissolution of these trails, may be familiarly but correctly illus- 
trated by comparison with the similar i h hb t 





0 oe 
ising the trail of smoke and soot issuing from the funnel of a steamship 





The accounts recently collected for the British Association of 
Science present numerous reports upon the appearance of eleven 
large fireballs over England in the years 1861-63. From these the 
true trajectories and the illuminating powers of the different meteors 
have been calculated according to the following table :— 








in the instance of a single shooting star. The very same points of 
com t and disappearance of a shooting star cannot, in fact, 
be observed at two widely separated stations. Nevertheless, the 
straight line which intersects mathematically all the four re- 
corded lines of sight in such observations as those of Benzenberg 
and Brandes is a determinate trajectory of the meteor; but cor- 
rections of a single degree applied to the observations transversely 
to the calculated trajectory may so lower its termination (or elevate 
the ec t) as to convert an apparently ascending into a 











TABLE II. 
| Height in miles. pjamet 
Date. Course. - of 
Appear- | Disap- ignited 
| | ance. | pearance. globe. 
1861, July 16. Ostend to Newcastle, 85 172 miles 45 miles 22ft. 
miles east. | 
1861, July 16. North Foreland to Ply- 195 miles 65 miles| 2sft. 
mouth, 65 miles south. | 
1861, Nov. 12. Peterborough to Lundy| 95miles | 60 miles | 40ft. 
Isle, and onwards. | 
1861, Nov. 19. Paristo Norwich .... 55miles 30miles| 36ft. 
1861, Dec. 8. Hull to Castleton, Isle of 110 miles 45 miles 49ft. 
Man, 20 miles east. 
1862, Feb. 2. _ Lyme Regis to Cheadle, 196 miles 15 miles 24ft. 
Staffordshire. | 
1862, Feb. 23. Stockportto Aberystwith 40miles 20 miles 14ft. 
1862, Sept. 19, Canterbury to Oxford .. 83 miles 33 miles 36fc. 
162, Nov.27. Mouths of Scheldt to 30miles 28 miles 36ft. 


mouth of Seine. 
Yarmouth, 60 milesnorth, 
to Liege, Flanders. 
Chale, Isle of Wight, 15 
miles south, to Purbeck 
Island, 70 miies south. 


15 miles 33ft. 


16ft. 


1863, Mar. 4. 95 miles 


1863, Mar. 23. 55 miles 15 miles 


In the numbers of the last column a globe of ignited ordinary 
coal!-gas one yard in diameter, at the distance of one mile, is sup- 
posed to shine with the power of full moon, and the diameters of 
similar globes truly representing the light of the meteors iscalculated 
from the original descriptions and the known distances of the 
observers from the light. As meteors have been known to pro- 
duce dazzling effects by day, their light cannot be greatly inferior 
to that of burning gas, nor the diameters of the luminous globes 
greatly exceeding the approximations here obtained. The figure of 
least resistance, originally proposed by Mr. Brayley, and also by 
Dr. Haidinger, of Vienna, for the true construction of a fire-ball, is 
that of a pear-shaped envelope of incandescent air springing from 
the foremost surface of a solid missile, and drawn with occasional 
nodes to a long distance in the rear. The flash perceived in a fire- 
syringe made of glass is illustrative of the luminous effect ascribed 
in this theory to the compression of the air, while the lime-light and 
the brilliant combustion of magnesium in oxygen gas are examples 
of the brilliance imparted by certain solid bodies to flames of very 
intense heat. In the recent experiments of M. Ste. Claire 
Deville, on the dissociation of water, it was shown that the heat 
of solid fuel is sufficient to destroy completely the chemical affinity 
of oxygen for hydrogen; and the same conclusion is inferred by 
Dr. Pliicker, from the single spectrum of hydrogen gas observed in 
a Geissler tube of aqueous vapour, coupled with similar experiments 
on carbonic acid and carbonic oxide, and the vapour of chloride of 
zinc, which exhibit in succession the spectra of their proximate 
elements on increasing gradually the intensity of the electric cur- 
rent. ‘The same effect may occasion the phosphorescence of rarefied 
sulphurous acid gas, when the electric current, after traversing it for 
a short time, is suddenly stopped. Sir Humphrey Davy has indeed 
shown that the combustion of sulphur produces luminous effects, even 
in air of the greatest possible tenuity. Other combustible elements (as 
originally pointed out by Mr. Brayley) may enjoy the same property 
equally with sulphur; and as pyrophoric lead in air and pulverised 
antimony in chlorine gas exhibit spontaneous inflammation, and 
even iron, like charcoal, supports its own combustion, it appears 
not improbable that the whole of the elements of a meteoric sur- 
face, dissociated from oxygen by the violence of the heat, are 
scattered in a vaporous condition around the path of a meteor, and 
glow with gradual recombustion after its departure. <A rekindling 
of the streak after the passage of a shooting star, and the flame which 
has occasionaily been observed botb in shooting stars and ia large 
fireballs to retreat along the course from the point of greatest ex- 
pansion, appears to favour this explanation. _ 

Fireballs, like the following class of shooting-stars, frequently 
appear in groups, although not in such numbers as the smaller kind 
of meteors. The following are remarkable epochs for their annual 
return. The 2nd of January; 29th of July ; 3rd of August, and the 
9th to the 12th of August; the 8th to the 14th of November; and 
8th to llth of December. (it. P. Greg.) 

In 1727 shooting-stars were proposed to the Royal Society, by 
Mr. G. Lynn, for the geographical determination of longitudes, with 
the remark that these had never appeared to him below the clouds, 
and that their height was probably as great as that calculated by 
Edmund Halley, for the great meteor of 1719. In 1798, two 
students—Benzenberg and Braudes—in the German university of 
Guttingen, attempted the problem proposed by Mr. Lynn, to deter- 
mine their heights and velocities. Observing in April from a base 
of five English miles, and in September froma base of ten English 
miles apart, the average hourly frequency of their observations, and 
again of those undertaken in 1823 and 1824 (before the periodicities 
of August and November were suspected), are shown by the table 
following :— 


TABLE IIT. 




















Date. Place. Description | Observers. 
1798 | Gittingen., .. | Per hour—10 meteors ., | Brandes. 
1798 | Géttingen .. Per hour—6 meteors.. .. | Benzenberg. 
1823 Breslau, &c. ., | Each observer, per hour— | Brandes and 
5 meteors .. «. -- «| colleagues, 
1824 Brussels, &c. .. | Each observer, per hour— | M Quetelet and 
llmeteors.. .. .. «| colleagues. 
Aug. 10, | 
1831 Barbadoes.. .. | Many fiery meteors. | 
1833 | Great Malvern.. | Numerous cometic frag- 
ments, 
Isat | Delaware, U.S... | Unusual number of meteors. 
1835 | New York, U.S. | Meteors very frequent. 
1838 | Ditto... .. .. | Ditto. | 
1837 | Paris .. ..  .. | 107 meteors counted in an | 
hour .. «+ «+ «e «. | M. Arago, jun. 
1833 | Geneva .. .. | Seven hours, 371 meteors Dr. J. Wartman 
} Mr. E. Cooper. 
1839 | Newhaven, U.S. | Three hours, 491 meteors.. | Prof.E Herrick 
1s42 | Allahabad... .. | In three hours, 60 meteors | Capt. Shortrede. 
Is44 | Hamburgh | Per hour, 33 meteors .. | Dr. J. Schmidt. 
1845 | Ditto .. -. | Per hour, 29 meteors... .. |) Dr. J. Schmidt, 
1846 | Newhaven, U.S. , In two hours, 47 meteors Mr. E. Herrick. 
1847 | Aix-la-Chapel.e | Inforty miautes,23 meteors | Prof. Heis. 
isa Ditto .. .. .. | Five hours, 254 m:teors.. | Prof. Heis. 
1850 | Hamburgh.. ...| Per hour, 30 meteors " Dr, J. Schmidt. 
1852 Zurich ee «+ | 47 meteors per hour ., Dr. RK. Woif. 
1853 Ditto .. .. «+ | 19meteors perhour.. .. | Dr. R. Wolf. 
1854 | Ditto... . «. | 28 ineteors per hour .. Dr. KR. Wolf. 
1855 | Ditto .. -+ | 32 meteors per hour .. Dr. K. Wolf. 





It appears by the second section of the table that a remarkable nu- 
merical intensity has occurred annually upcu the 10th of August, since 
the time when attention was directed to these observations. In 1762, 
Musschenbroek ascribed the prevalence in Belgium of August shoot- 
ing stars to summer exhalations of sulphur from the earth. This 
theory received support by the results ultimately obtained by Brandes 
and Beuzenberg, which included an ascent, like that of a rocket, 





during its prozress on its course, in which alsoa rectilinear beam of fineiy 
divided solid matter separated from flame and smoke, often several miles 
in length, becomes a persistent trail, and gradually changes into a waved 
or serpentine form. In many cases the trail of a meteor must have b2cn 
originally a cyl beam, constituted as now explained, having a 
diameter of many hundred yards, equal to or greater than that of the 
meteor itself, and a length of many miles, deposited in an inclined direction 
at heights of some miles above the earth's surface."=Original Note, by B. 
W. Brayley, Eeq., F.RS., in © Phil, Mag.,” 1st ser., va Ixiv., p. 288 (1824). 








really descending flight of the meteor. On these principles Bessel, 
in 1833, assigned limits of probable error to the calculated results of 
Brandes and Benzenberg. The before-mentioned result was dis- 
proved, and the difficulty of ascending meteors is removed, appa- 
rently for ever, from the path of a cosmical theory of their origin. 
The observations of Benzenberg and Brandes, as well as those 
more recently undertaken, assign variable heights, from 20 to 100 
miles above the surface of the earth, for their disappearance, and 
15 to 40 miles a second for the limits of their velocity. 

The storm of stars observed by Humboldt and Bonpland, at 
Cumana, on the 12th-13th November, 1799; and the recurrence of 
the identical phenomena in 1833 in North America, led Professor 
Denison Olmsted, of New York, to compare observations of six 
successive years, 1831-36; and to propose, for the theory of the 
evident periodicity of the storm, the possible passage of the earth 
at this juncture through the outskirts of a zone of asteroids, com- 
posing the disc of the zodiacal light. Increase and decrease of the 
phenomenon in successive years he compared to the yearly and four- 
yearly returns of eclipses of the sun. ‘To test the asteroidal theory 
of Professor Olmsted, Dr. Wartman, of the observatory at Geneva, 
watched throughout the whole of the following epochal night (1837), 
in the cloudy air of that season, for the descent beneath the clouds 
of a single aerolitic particle, without success, although the shower 
was reported to him to have been seen on the same night at other 
more favoured localities. Subsequently to the remarks of Musschen- 
broek before cited, T. Marie Ign. Forster, in England, drew atten- 
tion to the storm of shooting-stars, August 10th, 1811, and to the 
records of his father on their general prevalence in August. The 
same remark was made by Dr. Burney, in 1820, on the metereo- 
logical records of several preceding years, made at the Royal 
Academy of Gosport ; and in 1827, Mr. T. Forster published froin a 
MS. preserved in the library of Corp. Christ. College, Cambridge 
(the work of a monk in the preceding century), a “ Calendar of 
Natural Phenomena.” In this copy the words “ stellibund” and 
“meteorode” distinguish the 10th and 18th of August asin the 
original MS., and are the embodiment of a Roman Catholic tradi- 
tion, that St. Lawrence, on the anniversary of his martyrdom, the 
10th of August, sheds yearly burning tears; and perbaps of the 
astonishment created by the great meteor of August the 18th, 1783. 
M. Quetelet, in December, 1836, aware of the unconcealed periodicity 
of the November shower, asked of the Academy of Sciences of Paris 
if the second week in August were not, like that of November, an 
annual epoch of the recurrence of shooting stars. The elder son of 
M. Arago, with one assistant, at Paris, counted in a single hour on 
the following 10th of August, 107 shooting stars. The conjecture 
of M. Quetelet was thus confirmed, and it has not deceived the 
yearly expectations of observers. Simultaneously with M. Quetelet, 
Mr. E. C. Herrick, of New Haven (Connecticut), toliowing the views 
of Professor Olmsted, indicated the probability of a cosmical pheno- 
menon in August, and with great industry cetiected instances 
where an eruption of Vesuvius, a hurricane at Barbadoes, and other 
accidental circumstances, had led observers to record the 10th of 
August, in all parts of the globe, as remarkable for shooting stars. 
The researches of Professor Herrick had the merit of pointing out, 
unassisted, the day of the return, which has not since required cor- 
rection. Secondary to periodicity, an argument for the cosmical 
origin of these showersis found in their fixed uranographical region 
of emanation. Like the shadows from a straight candle-shade, the 
whole of the parallel paths appear to diverge from a single point, 
which has its place unchanged among the stars during the whole 
continuance of the shower. In November the radiant point rises 
above the horizon at midnight, in the Lion; in August it belongs to 
circumpolar stars, in AR 50 deg., N. Decl™ 51 deg., aud were the 
relative velocities of the particles through the earth’s atmosphere 
exactly determined, the elliptical dimensivus of the cosmical zones 
about the sun might be readily calculated, and their periodic time 
concluded. A similar stream, with a radiant in corona, is noticed 
in the mornings of April 21st; and the 2nd of January, the 29th of 
July, 19th of October, and 7th of December, have been named by 
Messrs. Quetelet and Julius Schmidt as prolific in shooting stars. 
The different features of shooting stars, like those of fireballs, are 
not numerous, nor do they appear to militate against the theory of 
their small planetary or asteroidal character. 

Since the great fall of stones at Sienna, in Italy, in 1794, followed 
by others at Wold-cottage, Salés, and Benares, and at length by that 
of Aigle, no doubt remained of the facts which required scientific 
explanation ; aud copious collections of examples are now found in 
the largest mineralogical museums. Our own national collection 
contains 111 specimens of stones, and 79 masses of iron, kyown or 
reputed to have fallen from the air, and differs in this respect by only 
18 to 25 localities from the large original collection of these minerals 
at Vienna, The falls of aerolites are attended ,by luminous pheno- 
mena in no way distinguishable from the class of larger fireballs. 
Although accounts are not so precise as to justify the conclusion of 
their identity, a review of numerous observations since the great fall 
of Sienna raises a strong ,resumption that the light of sileut aud 
detonating fireballs is caused by the flight of small aerolites with 
high velocity towards the earth. 

it appears from these accounts that fireballs scattering aerolites 
produce an audible concussion before the precipitation of the stones 
upon the ground. The volume of compressed air transported in 
front of a meteorite is perhaps sufficient by its liberation to convey 
an audible report from the almost empty spaces in which the con- 
cussions occur, but the obstruction of the denser air delays the 
catastrophe of the meteor’s fall upon the earth until the thunderclap 
has already announced the blow of its arrival in the atmosphere. In 
the catalogue of 1,400 meteors collected by Mr. Greg, 22 per cent. 
were attended by aerolitic falls. From various combinations of 
velocity and dimensions the disappearance of so large a proportion 
of fireballs may be explained by dissipation in the air; and of some, 
by loss upon the surface of the earth. 

Connected with this view of the origin of fireballs is the minera- 
logical examination of aerolites and aerosiderites. The stones of 
Stannern were in their external features studied by Von Schreibers, 
and Widmaustiitten developed crystalline structure by etching 
polished surfaces of meteoric iron; Rose, Whiler, and other che- 
mists have analysed a large number both of aerolites and aerosi- 
derites; and most recently Professor Maskelyne has been occupied 
in a minute study of their ingredients in thin sections of their sub- 
stance, aud by crystallographic measuremeuts of some of their con- 
stituent minerals. It follows from the analyses, and from these micro- 
scopical investigations, that olivines, varieties of augite, eustatite, 
anurthite, and other as yet undetermined silicates, besides nickcli- 
ferous iron, metallic and pyritic, form the materials of the stones, 
and are mingled in crystals or spherules in a tufaceous but crystal- 
line magma, Their structure, however, is not paralleled by any 
kuown geological rocks. Schreibersite, a singular phosphide of iron 
aud nickel, is found in these stoues, as elastic yellowish crystaliiue 
laminw, and also appears, by its resistance to the action of avids, to 
assist in the production of the Widmanstiittian figures seen in the 
nickel-iron alloy. It points to a scarcity of oxygen in the native 
region of the stones, Carbon and many metals, but no new element, 
are found among the mineral constituents. A hydrocarbon in the 
stones of Alais Kaba and Bokksveld, but no certain proof of orgauic 
remains have been hitherto detected. The black enamel-like glaze 
which envelops perfect stones is proof of sudden and momentary 
exposure to flame of intense heat, since the time when the meteo- 
rites were brokem from their native rocks, and hurled upon the | 
earth. The lunar “ ballistic” theory of their origin is exposed to | 
the objection of enormous volcanic activity necessary for a single 
accurate aim with aerolitic velocities, no doubt greatly exceéding 
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those of circumterrestrial orbits. Such volcanic action is not per- 
ceived in the neighbourhood of the centre of the moon's visible 
disc. Their course is therefore more probably of a planetary nature 
and orbitual about the sun. ' , : 

The crepuscular atmosphere in which meteors are luminous, 
has been called by M. Quetelet the stable atmosphere, distinguished 
by dryness and immutability from the unstable a below, 
iu which rain is prepared, and storms burst forth and commingle 
the parts. Positive electricity he conjectures to reside upon the 
lower, and negative electricity upon the upper portions of this lofty 
atmosphere, which by librations about the centre of its flgure may 
cause the known magnetic disturbances and variations of the needle. 
At the base of this region M. Quetelet supposes the aurora to have 
its place; banks and arches of light being formed horizontally 
near its lowest confines and streamers from these shooting upwards, 
to relieve from time to time the varying tensions in the stratum. In 
this view, negative horizontal currents, following the sun, explain 
the southward drift of the auroral arch, and luminous discharges 





towards the upward pole of the dipping-needle occasion a canopy | 


i ising from the arch. Dr. Pliicker has indeed | 
pase preemie see 5e tg | vated soils not only absorbed free alkalies and acids, but have like- 


shown that, in gases moderately dilated, luminous currents obey the 
rotatory influence of the magnet, but that in wy rare gas the 
discharge is stationary and confined to the direction of the magnetic 
lines of force. 

‘The phenomena of luminous meteors and the aurora are thus 
allied to one another by their appearance at the outer confines of 
the air, and well directed observations of their particulars are a 
sourceof instruction atonce to the astronomer, aud the meteorologist. 
But im our present uncertainty of the material, and of the physical 
and mechanical constitution of these extreme boundaries of air, 
projects of observation must aim at results very difficult to anticipate 
or to define, and the words of Benzenberg himself still ring in our 
ears, “ Such a question will have time.” 


Table of Aerolitic Falls attended by Fireballs since 1794. 
TABLE IV. 





Aerolites. 


Date. Place. Fireball. | 


| Bright meteor and sta-| After the reports 
tionary cloud. Many fell many stones, 
concussions, Clearsky.| with prolonged 
noise. 7 Ib. &c. 
Many feet deep 

into the earth, 





1794. ‘Sienna, Ttaly. 
June 16, 
9 p.m. 


1798. Salés, France. Large fireball, with) A stone fell with 
March 12, sparks. Long train.) noise, 26 lb, 1}ft. 

7 p.m Detonated. | _ deep. 

1798. Benares, India. | Fireball, as large as full) Many stones fell, 
Dee. 15, moon ; broke into) l0Ib, &, Gin. 
8 p.m pieees. Clear sky. De- deep. 

tonated. 


1803. | Aigle, France. Large fireball over Alen- 2,500 stones fell, 
April 26, gon, Falaise, Caen. 181b, &. ‘Loo 
Stationary cloud and  hvt to touch, 
concussions at Aigle. 

1807. Weston, Connecti- Large fireball ; rose and Stones fell at three 








and expected the bare chemical analysis of a soil and theash-analyses 
of plants would enable them to discover at once the means of 
restoring. the fertility of land, or to improve it by certain purely 
mineral manuring mixtures, and to grow on it, irrespective of its 
natural adaptation to the growth of particular crops, any kind and 
almost every amount of agricultural produce. 

These un ical views have rendered chemistry 
less popular than erly, but also more scientific and more directly 
useful to the enlightened agriculturist. 

A new direction to a inquiries was given 
about ten years ago by Professor Way's highly important researches 
on the absorptive powers of soils for manure, Way’s in- 
vestigations in an observation of Mr. Thompson, of Kirby 
Hall, York, who found that soils have the faculty of separating 
ammonia from its solution. 

On passing solutions of ammonia through different soils, Way 
found that all possess the power of retaining ammonia, some more 
some less. He also observed that potash, Jime, magnesia, and phos- 
phoric acid are absorbed by all soils to a considerable extent. 

Still more important are his experiments, which prove that culti- 


wise the power of separating ammonia, potash, and other bases from 
their saline combinations. 

Professor Way principally operated with simple salts; it may 
therefore be urged, that it by no means follows, as a necessary con- 
sequence, that because a soil absorbs ammonia when a solution of 
su!phate of ammonia is passed through it, the same absorption will 
take place when an ammoniacal salt mixed with some dozen other 
substances is filtered through it. 

I therefore operated with complex liquids, and already, in 1857, 
published several filtration experiments in the Journal of the Royal 
Agricultural Society. 

These and many subsequent experiments have shown that all 
soils not only possess the power of absorbing and retaining potash, 
ammonia, phosphoric and silicic acid, and other mineral matters, but 
also of modifying in the most varied way the composition of complex 
saline solutions which are passed through them. 

The following table shows the results obtained in filtering the 
same kind of liquid manure through two very different soils :— 


Composition of Liquid Manure before and after Filtration through 
Two Soils from the neiyhbourhood of Cirencester. 








| No. 1. | No. 2. 
: |Ferruginous sterile 
| Calcareous clay soil, sandy soil. 
An imperial gallon | j 
contains :— Before | After | After 
| contact contact gg | contact — oF 
with svil. | wich soil. 5° | with soil. | 8 





| 

Water and volatile | r | 

ammonia compounds | 69,888°14 | 69,886°60 | — 154 |—69,394°25, + @1l 
Containing :— | 

Ammonia, as carbo- | } | | | 


| 
| | 
| } 











Dec. 14, | cut. | fell; burst and deto- points. 35Ib.,&c. | “hate and humate of 
6.45 a.m nated. Velocity, three ammonia .. o. (35°58) (20°81) | — 14°77 |— (33°15) | — 2-43 
miles per second. | Organic matters... 20°59 34°77, + 14°18 |— (25°06) | + 4°47 
1810. |; Charsonville, Large fireball ;disappear- Two stones fell. | Gontaining nitrogen (1:49) (8h) + "35 |— (1°70)) — 09 
Nov. 25, | France. | ed20miles high. (Du-| 401b. and 201b. | Equal toammonia .. (1°81) (2°23)' + 42 \— (170)/— “11 
1 p.m. | trochet.) Three cou- Inorganic matters ..| (91°27) | (78°63) | — 12°64 |— (80°69) —10°58 
| cussions heard, Consisting of :— 
1812. Erxleben, Saxony.| Large fireball ; seen at) A stone fell with | goluble silica .. o. 2°34 ‘70 — 1°64 — 510) + 276 
April 15, Dessau. | great noise. 441b. | Oxide of iron .. ..| mone | 255) + 255) — 207) +4 207 
4pm | | a ek dime sae 11°48 | 22°42) + 10°04 — 8°03 | — 3°45 
1820. Lixna, Dunaberg, | Large and brilliant fire-; Stones fell at three Magnesia .. +. os 287 | M17 — | — ‘T4 -. 218 
July 12, ussia. | ball. | places with loud | Potash .. .. .. 10°92 340 -- 1352) —12°01|)— 491 
5.30 p.m : concussions, Chloride of potassium 27 none — 274/ none |— 2°74 
1821. Juvenas, Langue- | Considerable fireball) After an interval | Chloride of sodium.. 40°35 | 33°31, — 7°04 39°25 | — 1°10 
June 15, | doc. | see fella stone with | Phosphoric acid .. 4°83 | 60 — 493 — 192|— 291 
3 p.m. loud Sulphuric acid .. .. 3-04 | 288; —- 106) —367|— 27 
| 220 Ib. 5)ft deep Carbonicacid,and loss 5°80 | 11°60, + 580 | — 790) + 210 
1822. Angus, France. Fine shooting-star, seen| Small stones fell — —_ | _—___ — 
June 3. at Poictiers. Luminous; after a loud re- | 70,000°00 | 70,000°00 | | 70,000°00 | 
| | 


streak contorted itself ; 


port. 21b, &e. 
remained 15 minutes. 


Cold when they 
fell. 
Three stones fell 


! 
1833. | Blansko, Moravia. | Brilliant fireball, 














Nov. 25, after a noise like 
6.30 p.m. thunder. 
1838. | Macao, Brazil. Fireball of extraordinary) Very _ extensive 
Dee. 11, size and brilliance. Ex-| shower of stones 
11.30 p.m. ploded withloudreports.| fell. 80 1b., &c. 
1838 Bokkeveld, Cape | Silvery fireball. Deto-, Many stones fell, 


nations like three van-| and broke in 
non shots. | pieces. 10lb., &e. 
Fireball and cloud. Two! After an enduring 
red streaks descended) report fell 2 iron 


Oct. 13, of Good Hope. 


1347. ’ Braunau, Bohe- 
July 14, mia, 


3.30 p.m to the ground. Two) masses, 1} miles 
concussions heard. asunder. 42 Ib, 
and 30 ib. 





1851. Gutersloh, West- | Fireball, like full moon ; In 10 minutes an 











April17, | phatia. with train. Burstinto| enduring report, 
8 p.m sparks 45° above the and 2 stones fell. 
horizon. Detonations} 2b, and }1b. 
in 2 minutes. 

1852. Mezo-Madras, _ Fireball, withaflash like| Long after the 
Sept. 4, Transylvania, lightning ; broke and) thunder fell 
by day | detonated. many stones 

1857. | LesOrmes, France. Large fireball. | Stones fell, 41b., 
Oct. 1, | | &e, 
by day | | 
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ON SOME CHEMICAL AND PHYSICAL PROPRRTITES OF SOILS, AND 
THE PRODUCTIVE POWERS OF THE SOILS OF ENGLAND. 
By Dr. Aveustus Vortcker, F.C.S., 

Consulting Chemist of the Royal Agricultural Society of England. 


In all fertile soils we find variable quantities of organic metter— 
ready-formed ammonia, nitric acid, potash, soda, lime, maguesia, 
oxides of iron, chlorine, phosphoric, sulphuric, and silicic acids; in 
short, all the mineral matters which are found in the ashes of 
plants. These minerals, or ash-constituents, it need scarcely be 
observed, are not merely accidental but essential materials, without 
a proper supply of which no plant can grow luxuriantly and come 
to full maturity. In one sense all are equally important; for the 
absence or deficiency in the soil of one, be it lime or potash, phos- 
phoric or silicic acid, is detrimental to the luxuriant development of 
the vegetable organism. No one who has given the slightest con- 
onaane to this subject will hesitate to give assent to this mineral 
theory. 

It is natural to connect the productiveness of soils with the pro- 
portion of ash-constituents of plants which they contain; but 
although in some cases a soil may be unproductive on account of 
the absence or deficiency of lime or potash or phosphoric or any 
other mineral matter which enters into the composition of plants, in 
the majority of cases the chemical analysis of different soils affords 
little or no indication of their relative productive powers. 

The combinations in which the miveral constituents of plants 
exist in the soil, their unequal or uniform distribution in the surface, 
the composition and physical condition of the subsoil, the relative 
depth of both, the porosity of the land, and especially the power of 
absorbing and retaining, as well as modifying in a variety of ways 
the crude manuring agents which are applied to the land, unques- 
tionably are intimately connected with the great variations which 
We notice in the agricultural capabilities of different soils. 

Before the publication of Liebig’s celebrated “ Chemistry in its 
Application to Agriculture,” a work which has given the death-blow 
to the humus theory, the fertility or barrenness of a soil was 
generally idered to d d entirely upon its physical properties 








and the presence or deficiency of humus. Soon after the publication 
of Liebig’s writings, scientific men fell into the opposite extreme, 








The preceding analytical results, among other particulars, 
show :— ‘ 
1. That the calcareous clay soil absorbed about six times as 
much ammonia from the liquid manure as the sterile sandy soil. 

2. That the liquid manure in contact with the calcareous clay 
soil becomes much richer in lime, whilst during its passage through 
the sandy soil it becomes poorer in lime. 

3. That the calcareous soil absorbed much more potash than the 
sandy soil. 

4. That chloride of sodium, in conformity with the results of 
other observers, was not absorbed to any extent by either soil. 

5. That both soils removed from the liquid most of the phosphoric 


acid. 

6. That the liquid in passing through the calcareous soil becomes 
poorer; and, on the other hand, in passing throush the sandy soil 
becomes richer in soluble silica. 

The property of soils to store up food for plants is thus not confined 
to one particular kind of fertilising matter, but it applies to them 
all, and manifests itself in a way which is modified by the composi- 
tion of the soil. 

In these, and in all other experiments which I have since made, 
the ammonia, potash, phosphoric acid, and other fertilising matters 
contained jn a solution, were never completely absorbed by any soil, 
however weak or concentrated the solutions were that were filtered 
through the soil. Indeed, if the solutionof saline matters which are 
brought into contact with soil are very dilute, scarcely any absorption 
of ammonia, potash, or phosphoric acid takes place. 

Sewage of towns, on account of the very diluted condition in which 
this liquid is usually found, in percolating through a soil scarcely 
leaves any of itssolubleconstituentsin the soil in a fixed or less soluble 
form, although the soil in a high degree the power of 
absorbing and retaining soluble fertilising matters. 

All soluble saline matters, however useful or necessary they may 
be, impede the rapid growth of plants if they are presented too 
abundantly or in too concentrated a solution to the roots of plants. 
One of the functions of the soil appears to be to transform such 
readily soluble compounds into combinations so little soluble in 
water that they pass in common life as insoluble, but which are still 
sufficiently soluble to supply the growing plant with the necessary 
amount of mineral food in a state of solution. 

This beautiful power of soils thus not only e‘fectually prevents 
the waste in fertilising matters which heavy rains would otherwise 
occasion, but also rectifies, in a great measure, any misapplication 
which may be made of concentrated soluble fertilisers. 

The power of soils to modify manuring matters depends, in a 
great measure, on the chemical composition of the soil, and also on 
the concentration of the liquid and the quantity of soluble fertilising 
matters which is incorporated with that portion of the soil which 
is penetrated by the roots of plants. Hence the effect waich one 
and the same manure is capable of producing varies greatly in 
different soils, and also with a rainy or dry season. 

The office of the soil is not merely to supply mineral food to 
plants, but also to manufacture, so to say, crude toud into a condition 
tit for assimilation ; to prevent injury to the living plaut by too 
large an accumulation of soluble matters in the surface soil ; to 
store up for future use such an excess ; to diffuse it equally in that 
portion of the land reached by the roots of plants ; and to modify it 
in conformity with the requirements of our crops, in a manner 
differing with each description of land, 

Respecting the causes of the absorbing properties of soils, the 
opinions of chemists are divided. 

Liebig regards this power as analogous to, if rot identical with, 
the physical power which charcoal possesses in retaining colouring 
matters, and consequently considers the soluble fertilising matters 
which are brought into contact and absorbed either wholly or par- 
tially by the surface soil, as present in what he calls a physical state 
of combination. * * 








Professor Way, on the other hand, believes the ay Ayo to be 
due to the presence of certain double silicates of alumina in the soil. 
Thus, for instance, the double silicate of alumina and soda when 
brought into contact with lime, acco: to Way, with its 
Time thus formed is bromgin into contach with magnedie lise panees 
ime thus form rought into contact with magn 

into solution, and a double silicate of alumina and magnets i 
formed; this in its turn is decomposed by a salt of potash; and the 
double silicate of alumina and potash by a salt of ammonia; thus, 
finally, a double silicate of alumina and ammonia is produced. 

Such displacements indeed took place on ——s Way’s experi- 
ments; but when a pre ion “oe after Professor Way's 
tions, and containing silica, alumina, and ammonia, is mixed with 
an excess of a solution —s salt of potash, ammonia 
into the solution and potash is rbed by the preparation. From 
a similar preparation containing silica, alumina, and potash, an 
excess of a solution of a lime salt removes potash, and lime becomes 
absorbed. : 

But as in no case I have been able to notice a substitution of one 
base for another in equivalent proportions, and no double silicate of 
a definite com position can be produced by Mr. Way’s plan of opera- 
tion, and the existence of such definite compounds qa soils has never 
been demonstrated, I would suggest a different cause or causes which 
are in operation when potash, ammonia, and other fertilising matters 
are fixed in the soil. 

The absorption of soluble fertilising matters by soils, I believe, 
may readily be explained by a reference to well-known chemical 
facts. The absorption of soluble phosphates or phosphoric acid is 
readily explained by the affinity which carbonate of lime, oxide of 
iron, and alumina, which occur in every fertile soil, possess for 
phosphoric acid. 

In the absorption of potash and ammonia I am of opinion that 
the hydrated oxides of iron and alumina in the soil have a great 
share. Like all bases of the formula R, 0, these oxides in a 
hydrated condition, in relation to strong alkalies, are weak acids, 
in consequence of which they have a tendency to unite with potash 
or ia under fav ble circu 

The absorption of ammonia, potash, and of phosphoric acid by 
soils, accords with well-known chemical facts; and as these sub- 
stances are by far the most important fertilising agents it may be, 
maintained that the principal absorptive properties of soils are due 
to chemical and not to purely physical causes. 

The mechanical or physical condition of soils, however, affects 
very materially their productive powers ; and it is only in a soil in 
a proper physical condition that the chemical properties can pro- 
perly manifest, themselves. 

Great stress is laid by Liebig, as it is, indeed, by all good farmers, 
on the mechanical cultivation of the land. Liebig directs special 
attention to the physical state of combination, as he calls it, in which 
the mineral matters must exist in the surface soil, in order that they 
may be of utility to the plant. Whatever may be the precise mean- 
ing of the term “physical state of combination,” or whether we 
assume that mineral food must be presented to plants in solution, or 
in some other mysterious form variously represented in Liebig’s 
“Laws of Husbandry,” certainly mineral food cannot be of an 
service to plants except it be present in the surface soil in an avail- 
able form. The word “available,” perhaps conveys as correct a 
meaning as the more novel and less graphic expression, “ physical 
state of combination.” 

In such an available condition mineral food cannot be brought 
into the surface soil, unless water can freely percolate through the 
land. This is effected by various mechanical means, such as sub- 
soiling, trench-ploughing, surface stirring, &c. By all these means 
the porosity, and with it its capillary attraction, is improved. As 
soon as continued dry and warmer weather sets in and vegetation 
makes a fresh start, the mineral food prepared previously in 
the lower strata of the soil begins to move in an upward directiou. 
With the evaporation of moisture from the surface, fresh food is 
conveyed into the surface soil by capi attraction, and thus the 
fertility of the latter is again restored. he appearance of nitre 
and similar saline efflorescences on the surface of soils during long- 
continued dry weather, sufficiently shows the display of capillary 
attraction. , 

This explains why the exhausted surface of land, abounding at a 
greater depth in mineral riches, remains unproductive when it rests 
on an impervious undrained subsoil; why winter fallow does not 
materially restore the fertility of the surface if it is not accompanied 
by repeated ploughings, a and similar mechanical opera- 
tions, tending to increase its po ; and why in a well-cultivated 
clay soil vegetation is most luxuriant when the intervals between 
wet and dry weather are neither too short nor too prolonged. 

Looking at the different soils of y~ we meet with two 
extreres,—naturally barren sands and rich fertile clays. Between 
these two extremes we find all gradations; some ——- more of 
the characters of the one class, and others more of the properties of 
rich clay land. 

Many originally barren soils, by dint of abundant manuring, the 
cultivation of green crops, which are consumed on the land by 
fattening sheep, by the —— of oil-cakes and other kinds of 
concentrated food, and the increased production of home-made 
manure, have been brought into a high state of cultivation. But 
although in this improved condition =i yield large crops of wheat, 
barley, and roots, it can hardly be said that their permanent fer- 
tility has been materially increased. Left to themselves they soon 
again become unproductive, and therefore require constantly a 
renewal of those constituents which are removed in the crops grown 
on such land. High farming, in reference to light sandy soils, 
restores to the land infinitely more mineral matter of the most 
valuable kind than is removed in the corn-crops sold off the farm. 
As regards such land, high farming cannot, therefore, be called a 
system of robbery. 

Deep, rich clay soils, on the other hand, often contain, practically 
speaking, an inexhaustible supply of potash, phosphoric acid, mag- 
nesia, soluble silica, &c. The amount of mineral matter taken from 
such land by a long succession of the most exhausting crops is quite 
insignificant in comparison to that existing in twelve or eighteen 
inches of soil. 

The actual state of fertility of land, however, does not so much 
depend upon the absolute amount of mineral plant-food in a given 
depth of soil, as upon the proportion which exists in the surface in 
an available condition, or, as Liebig calls it, a “ physical state of com- 
bination.” 

Mechanical cultivation, the judicious use of ammoniacal manures, 
the restoration of particular mineral matters which, like —_ 
acid, are most speedily removed from the surface, and alternate 
cropping, are some of the means of repairing the fertility of the 
surface. 

On light sandy soils, deficient in op phosphoric acid, and 
other mineral matters, ammoniacal salts or nitrate of soda should 
be avoided; but on soils abounding in mineral food such dressings 
may be used with great advantage. 

Ammoniacal salts certainly increase the solubility of mineral 
mattersand promote their diffusion in the soil. Still, making allallow- 
ance for this, they appear to have a special effect op some crops and 
not on others. ‘hus cereals are improved by them, but not clover 
or beans. In a series of most valuable experiments by Messrs. Lawes 
and Gilbert, the plots continually manured with mineral matters 
produced only a slightly increased crop of wheat, nor was the pro- 
duce increased to any extent in those years in which mineral 
manures were put on the land every alternate year; whereas in the 
years in which ammoniacal salts were applied alternately one year 
and mineral matters the following, a very great increase in the 
wheat crop was obtained, which was likewise the case when ammo- 
niacal salts were continuously used year after year. 

With regard to the relative importance of the various fertilising 
matters, it may be stated that ammonia or nitrates unquestionably 
aremost useful substances, which the intelligent farmer may turn into 
— account, and the unreasoning one often abuses in a high 








jegree. 
But as the atmosphere as well as the rain invariably contain both 
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ammonia and nitric acid, and as all cultivated soils contain both 
ready-formed ammonia and nitrogenized organic matters, which 
on gradual decomposition furnish ammonia or nitric acid or 
both, the application to the soil of nitrates or ammoniacal salts 
is not of the same essential i | importance as that of 
those mineral matters in which the land is deficient. Magnesia, 
lime, silica, sulphuric acid, chloride of sodium, and even 
potash, are either present in most soils in great abun- 
dance, or if deficient in particular soils, may be economically in- 
corporated with them in the —- of mar], burnt clay, or gypsum, 
by the consumption of purchased food on the land. All these mineral 
matters have much less value than phosphoric acid, which is but 
sparingly distributed in most soils, and is largely required by all 
lants. Accordingly the removal of phosphoric acid from the land 
eads more rapidly to partial exhaustion, especially of naturally poor 
soils, than the removal of any other ash-constituent. Fortunately 
modern science and commercial enterprise have brought to light the 
fact that large deposits of phospbatic materials occur far more 
abundantly in various parts of the world than was supposed not 
many years ago. 

[Of the phosphatic materials actually used in England for the 
manufacture of artificial manures, the following were exhibited :— 
South American bone-asht Cambridgeshire and Suffolk coprolites ; 
apatite from Norway; phosphorite from Estremadura ; Sombrero, 
or rock guato, and phosphatic crusts, from Monk’s Island, Jarvis 
Island, Baker Island, and various other small islets in the 
Carribbean Sea. | 

Should the supply of Peruvian guano come to an end, which it 
will before many years, English agriculturalists will still continue 
to reap the benefits which commercial enterprise, manufacturing 
skill and capital, more extended agricultural knowledge, steam- 
power applied to the cultivation of the land, intelligent labour and 
applied science have already conferred upon this highly-favoured 
country. 

Conclusive proofs can be given, showing that, so far from being 
in a progressive state of exhaustion, the productiveness of the soils 
of England has wonderfully increased during the last fifty years; 
and that the deplorable but hitherto unavoidable loss which the 
sanitary laws of a civilised country necessitate, is perfectly insigni- 
ficant in comparison with the immense amount of mineral riches in 
the great majority of soils, and with the abundant restoration of 
fertilising matters to naturally poor land. 
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TANGYE’S PULLEYS. 


Tus invention, by James Tangye, of Birmingham, relates to 
differential pulleys, and consists of mechanical arrangements, by the 
use of which differential pulleys may be applied to the lifting of 
heavier weights than they can conveniently be applied to the lifting 
of as ordinarily constructed. 

To the axis of the pulley is attached a toothed wheel, with which 
toothed wheel a pinion on another and parallel axis engages. The 
axis of the pinion carries a ratchet lever or winch with which to 
turn it, or is provided with a socket wheel with an endless 
band passed over it for the same purpose. By giving a rotar 
motion to the axis of the pinion a slow motion is given to the dif- 
ferential pulley. 

By this invention differential pulleys may be made very powerful 
without increasing the size of the pulleys to an inconvenient ex- 
tent. Although a train of one toothed wheel and a pinion is suffi- 
cient for all ordinary purposes, yet multiplying ee consisting of a 
longer train of toothed wheels may be employed where it is desir- 
abl:. The toothed wheel and pinion may either work within or 
with vt the frame carrying the pulley. here the pulley is small 
the toothed wheel may be conveniently made hollow, the pinion 
taking into teeth on its inner surface, 





FIG.2. 
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Vig. 1 represents in front elevation, and Fig, 2 in side elevation, 
a differential pulley, to which pulley a form of the invention is 
applied; Fig. 3 represents a section of the differential pulley de- 
tached from its frame. 

a is the differential pulley turning on the axis 6, the axis being sup- 
ported by the frame c; d is the looped endless chain of the differen- 
tial pulley. Eccentric to the pulley, and parallel with its axis, is 
an axis e working in the bearing / carried by the frame c of the 
pulley. ‘The axis e passes through the frame c, and has a pinion g 
on its end, which pinion gears with the teeth of the hollow tootbed 
wheel h cast with the differential pulley a. Cornected with the 
axis of the pinion g is a spocket wheel i, on the periphery of which 
the forks & are situated, between which forks an endless band or 
rope ? is passed. By giving motion to the endless band or rope J, 
the socket wheel i is made to rotate and communicate motion to the 
pinion g; the said pinion g gears with the toothed wheel A, and 
gives a slow rotary motion to the differential pulley a. Instead of 
the socket wheel i, by which the axis of the pinion g is turned, the 
axis of the pinion may be provided with a ratchet lever or winch 
with which to turn it. 





Trarric Receirts.—TLe traflic receipts of railways in the United 
Kingdom amounted, for the week ending the 16th of May, on 
10,6¢7 miles, to £553,441, and for the corresponding week of last 
year, on 10,237 miles, to £527,999, showing an increase of,440 
miles, and of £25,442 in the receipts. The gross receipts on the 
following fourteen railways amounted in the aggregate, on 7,290 
miles, to £429,816; and for the corresponding week of 1862, on 
7,036 miles, to £414,112, showing an increase of 254 miles, and of 
£15,704 in the receipts. The increase on the Caledonian amounted 
to £1,272; on the Great Eastern to £209; on the Great Northern 
to £1,303; on the Great Western to £1,019; on the Lancashire 
and Yorkshire to £2,824; on the London and North-Western 
to £1,450; on the London and South-Western to £349; on the 
Manchester, Sheffield, and Lincolnshire to £1,182; on the Midland 
to £1,406; on the North British to £1,871; and on the North- 
Fastern to £4,708; total, £17,093. But from this must be deducted 
£206, the decrease on the Great Southern and Western; £527 on 
the London, Brighton, and South Coast; £656 on the South- 
Eastern, leaving the increase, as above, £15,704. The goods and 
mineral traffic on those lines amounted to £230,471, and for the cor- 
responding week of 1862 to £211,138, showing an increase of 
£19,333. The receipts for passengers, parcels, &c. ted to 
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Tuis invention, by William Barningham, of Pendleton, near Man- 
chester, consists in making railway sleepers, either transverse or 
longitudinal, of wrought iron, rolled to semi-elliptical or other suit- 
able form, to combine strength with lightness, and of sufficient area 
to be firmly supported on the ballast. The rails are attached b 
bolts or otherwise to chairs or half chairs, which are welded, neat | 
or bolted to the sleepers, or the chairs may be formed of strips of 
metal cut from the top of the sleeper on three sides, and bent into 
the uired form to suit the shape of the rail. When bridge or 
other flat-bottomed rails are employed they may bear upon, and be 
connected to the mp by bolts or rivets. 

Fig. 1 is a plan of the improved wrought iron sleepers with half 
chairs welded thereon ; Fig. 2 is a side view; and Fig. 3, an eleva- 
tion of the same; a, a,are the wrought iron sleepers, rolled of a 
semi-elliptical form or semi-circular, or other suitable form to 
combine strength with lightness, and of sufficient area to be firmly 
supported on or by the ballast; when the sleepers have been rolled 
they are cut off to the required length by a circular saw or other- 
wise, and they are then ready to have the half chairs b (seen best 
in Figs. 4 and 5) welded to them; the rails ¢ are secured to the 
half chairs b by the bolts d. In welding the half chairs to the 
sleeper the upper surface of the sleeper is slightly depressed, so as 
to form a level surface for the under side of the rail to bed upon, 
or the sleepers may be rolled with a flat surface on the top. 





LAUTH’S MACHINERY FOR POLISHING SHEET 
IRON 


aX. 


In this invention, by Bernard Lauth, of Reichshoffen, France, 
three or more rolls are mounted in a suitable frame and placed 
one above the otlier, their axles being horizontal and parallel to each 
other. The upper and lower rolls are of equal diameters, and the 
other, or intermediate roll, which works in contact with the other 
two, is of a smaller diameter. 


these rolls, and their operation will polish the sheets and give them 





a beautiful lustre. By the employment of three rolls of different 
diameters thus arranged, a sufficient pressure can be obtained to 
lengthen or draw the thinnest sheet iron or other metal, which has 
been hitherto unattainable by the application of rolls arranged in 
any other way. By passing two or more sheets at a time through 
the rolls, the pressure will be augmented, and the amount of work 
performed will also be proportionally increased. By this peculiar 





£199,345, against £202,974, showing a decrease of £3,629. The 
traflic receipts on sixty-five other lines amounted, on 3,386 miles, to 
£123,625, and for the corresponding week of last year, on 3,201 
miles, to £113,887, showing an increase of 185 miles, and of £9,738 
in the receipts, 





arrang t of rolls the smaller or middle ro}l acts upon the other 
rolls in the same manner as a hammer with a small surface acts 
upon an anvil with a larger surface. It draws the iron or other 
metal, with less pressure, more than a hammer with a large surface 
would draw it. By rolling and polishing sheet iron intended for 
tin plates in this machine, a saving in the amount of tin will be 





) The sheet iron or other metal to be | 
polished is to be passed (either one or more sheets ata time) between | 





effected, and an improvement in the appearatce of the plate when 
tinned will be produced. 

A, A, A, is the framework or “housing” of the apparatus sup- 
porting the three rolls B, C, D, in suitable bearings E, E, E 
These rolls are placed one above the other with their axles hori- 
zontal and parallel to each other. It will be observed that the 
roller C is much smaller in diameter than the rollers B and D, being 
little more than one half the diameter of the others, and this 
difference of diameter constitutes one of the principal features of 
novelty in the invention, whereby much thinner sheets may be 
rolled than heretofore, with much less power, and at the same time 
to impart a beautiful polish or lustre to their surface. ‘The bearings 
E, E, E, of the rolls are so arranged ag to be capable of adjustment 
in a vertical direction in the usual mauner, and the surfaces of the 
rolls are forced into closer contact, and their pressure iucreased 
from time to time by advancing the wedge F by means of the 
screw G,G. The rolls are driven in the ordinary manner, and 
are geared together by means of spur wheels as usual. 





Tue Gatway Line.--The Galway subsidy appears in the postal 
packet service estimates just issued. ‘I'he item is entered thus :— 
“Galway and ports of America, from 1st July, 1863, £58,500.” 

Tue Borroms or Iron Suies.—A large number of hands have 
been employed in scraping the bottom of the iron screw frigate 
Defence, and afterwards paying it over witha coating of red lead in 
No. 10 dock at Portsmouth, to be followed by a coating of Messrs. 
Peacock and Buchan’s preservative composition. It is said that 
Messrs. Peacock and Buchan only advocate the removal of the 
softened outer crust of the composition with a dumb scraper, and 
that they are entirely opposed to the method now being pursued— 
that of scraping off the entire composition with sharp steel scrapers, 
and laying bare the surface of the iron, which then receives the 
coating of red lead. The compositions on the bottom of the 
Defence have been removed by “chipping,” rather than by 
scraping, and, as sailors are naturally careless in the use of 
tools, they no sooner find that the composition in the vicinity 
of the rivets or under the lands of the plates cannot be 


| reached effectually by the flat edge of the scraper than they 


bring one of its “points” into play, pickaxe fashion, and open 
up still further the fibre of the iron,.and render it the more im- 
pressionable by any chemically destructive action to which it may 
afterwards be exposed. With regard to the application of red lead 


| to the scraped and bare iron plates of a ship’s bottom, it is main- 
| tained by many men of large experience in the working of iron, 


and more especially by those connected with the manufacture of 


| marine engines, that red lead is the best preservative that can be 


applied to iron which has afterwards to be submerged in salt water. 


| If this is a generally received opinion among iron workers, a very 
| different opinion is held by eminent chemists and other scientific 


men. These gentlemen contend that an iron ship’s bottom which 
has had the bare iron of its outer surface payed over with red lead 
“sweats” when afloat in salt water, the result being a blistering of 
the red lead and the deposit of the lead in a metallic crystalline 
form on the surface of the iron, each blister thus becoming a minia- 
ture galvanic battery, and that a corrosion of the iron follows. The 
Defence's case, then, appears to be justone of those which can only 
be decided by competent and scientific anthorities, so far as relates to 
the application of red lead to the scraped and bare surface of her 
bottom plates. No doubt whatever can attend the use of the sharp 
steel scraper to those plates. When used simply in the ordinary 
manner, the flat edgeonly being brought into play, the skin of the 
rolled plates is torn up and the fibre of the metal exposed to any 


| future deteriorating influences, whether it be from red lead or from 


| 
| 





auti-fouling copper compositions. Of these latter, so many are now 
before the public that it will require some little care on the part of 
the Admiralty to prevent the bottoms of our expensively constructed 
iron ships being destroyed in the endeavour to discover which 
physician holds the best receipt. Meantime the Admiralty have 
been doing their best for some months past to find some covering for 
the submerged parts of our iron ships, and as the result of long and 
patiently conducted experiments at Portsmouth, have arrived at a 
means of electro-coating iron with zinc in a very superior manner. 
A still more important experiment in the same direction is, however, 
now being carried out, the results obtained from which are expected 
to have a most important bearing upon the covering and preservation 
of the bottoms and armour of our iron ships. Some two or three 
years back a French invention was patented for coating iron exposed 
to the action of sea water with an electro deposit of copper or brass, 
with the use of an alkaline solution. The project failed in some of 
its greatest requirements. The metal was deposited, but unevenly, 
with a full surface, and was soft and porous. The defects were, 
however, overcome some time prior to the date of the French 
method by a well-known inventor, who can deposit metals on iron 
as hard, as bright, or as thick in substance as may be desired. The 
inventor has placed his services at the disposal of the Admiralty, 
and is now officially engaged at Portsmouth in the construction of 
the batteries and other apparatus necessary for carrying out his 
plans. 
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Tuts invention, by Edward Humphrys, of Deptford, has for its | 


object improvements in steering apparatus, and consists in s0 com- 
bining apparatus for acting by hydraulic power on the rudder of a 
ship or vessel that the hydraulic cylinder and other apparatus inter- 
mediate of it and the rudder may be all below the line of floatation, 
and consequently out of the way of shot. For this purpose an arm 
or projection is fixed to the rudder sufficiently below the water- 
line to protect it from shot. This arm is suitably connected to the 
piston-rod of the hydraulic cylinder, which is also situated below 
the water-line of the ship or vessel. A stuffing box is formed 
through the stern of the ship or vessel for the passage of the piston 
rod or of a connecting rod, so that the communication between the 
eee of the hydraulic cylinder and the rudder may be water-tight. 
he arrangement for working the hydraulic pumps and apparatus 
may be according to the means at present in practice or otherwise. 

Fig. 1 shows a side view of the rudder and part of the stern post 
of a vessel, the rudder being combined with hydraulic apparatus and 
arranged in the manner preferred for carrying out the invention; 
the hydraulic apparatus in this figure is shown in section. Fig. 2 
shows a horizontal section of the same, the section being taken 
through the centre of the hydraulic cylinder. In the arrangement 
shown the rudder a has fixed to it an arm }, the arm being suffi- 
ciently below the water-line to be protected from shot; this arm is 
pin-jointed to one end of a connecting rod, which at its other end is 
Ppin- jointed to a cylindrical slide c; this slide can traverse to and fro 
in a guide tube d, lined with brass; the cylindrical slide c is also 
pin-jointed to the end of the i rode of a hydraulic cylinder f 
The piston rod e passes out of the end of the guide tube d through a 
stuffing box g; one end of the guide tube d passes through the skin 
of the vessel, and the flange of the guide tube is bolted thereto; its 
other end is supported from the deck A, upon which the steersman 
who works the hydraulic apparatus stands. In the arrangement of 
hydraulic apparatus shown, water under pressure can be admitted 
to either side of the piston by moving the slide valve i by means of 
the lever k. 

In ships built with very low overhanging “counters,” in place of 
passing the piston rod of the hydraulic cylinder through a stuffing 
box, as above described, the spindle of the rudder may be passed 
through a stuffing box packed in the usual manner to make it water- 
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tight, and the hydraulic cylinder, together with the parts connected 
with it, is then placed above this stuffing box, but still below the 
line of floatation of the vessel, the piston rod of the hydraulic 
cylinder being by preference connected by a connecting rod directly 
with an arm on the rudder spindle. 





HITCHCOCK’S MANUFACTURE OF ORDNANCE. 


In faggoting up large masses of wrought iron or steel for heavy 
cannon and other large forgings, the material is often burned and 
always deteriorated in parts by the heating and working of other 
parts, and for this reason it has frequently been attempted to make 
cannon and mortars of hoops and staves combined together in such 
a manner that they will present sufficient resistance to answer the 
purpose intended without attempting to weld the component parts 
of the mass together. In some instances separate rings or hoops 
have been shrunk on a cylindrical core, and helices also have been 
first made of a continuous bar, and then had their several convolutions 
welded together with as little exposure to heating as possible to form 
a perfect cylinder. 

The object of this invention, by A. Hitchcock, of Chicago, U.S., is 
to make a canuon or other similar and analogous forging by combin- 
ing and welding rings or hoops in such a manner that the fibres of 
the metal will be continuous and concentric with the axis, and the 
welding of the rings together consolidates the entire mass without 
exposing it to the action of the heat, except at the points where the 
welding is to be effected, and at the time only when it is nece 
to heat those parts in preparation for their junction. To effect this 
object the bottom of the forge or welding furnace consists of an 
anvil block supported by the ram of a hydrostatic press which carries 
the forging, ends gradually lowered, as the rings of which it is 
composed are successively added and welded to the mass. Over the 
movable top of the furnace is placed a steam hammer of sufficient 
play or length of stroke to reach down into the forge when required. 
Adjacent to the welding furnace is another furnace, in which the 
detached rings are separately brought to a welding heat. 





In working the invention, the upper surface and portion of the 
forging on the anvil block of the welding furnace and one of the 


rings in the adjacent furnace are brought to a welding heat in tho 
usual manner ; the top of the welding furnace is then removed, and 
the heated ring trans; from its own furnace and placed upon 
the heated end of the forging, and the steam er is then lowered 
to strike the blows necessary to complete the welding, and consoli- 
date the ring with the forging, without removing the latter from its 
furnace. Having thus increased the size of the orging by the addi- 
tion of one of the rings, the hammer is lifted and the top of the 
welding furnace replaced, and the ram of the hy tic press 
is lowered sufficiently to bem again only the upper surface of the 
forging to the action of the blast of the welding furnace as before 
described while another ring is also being heated in readiness to be 
welded to the forging in a similar manner. And in this way the 
rings are successively added to the forging and the latter lowered 
from the fire until it has attained sufficient length for the pu’ 
desired. By this system of construction the vannon is comcast of 
circular fibres dis in the manner in which the contiguous rings 
have been formed, and these rings are successively welded and con- 
solidated together and removed from the action of the fire as the 
cannon is gradua!ly brought to its entire length, without exposing 
any part to the blast, except when n to weld it to the 
adjacent part entering into the composition of the mass. 
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The pile a or mass which is being built for the purpose of forming 
a cannon rests on the anvil blocks 6, which are supported by te 
platen ¢ and the ram d of a hydrostatic cylinder e, The upper end 
of the pile projects through the bottom of the reverberatory furnace 
J, of which the grate is shown atg. Over the pile and thefurnaceis the 
steam hammer h, which has sufficient length of stroketo reach through 
the opening iin the topof the furnaceand down to the top of the pile. 
The separate rings intended to be welded successively to the 
ile are shown at & in the furnace J, which is constructed 
ike the furnace f, and furnished with a similar opening m at the 
top, and delivers into the same flue n, leading to the chimney. The 
rings & are elevated into their furnace through the bottom, when 
required, by means of the screw 0. The action of the furnace 
is regulated in the ordinary manner by controlling the blast and 
dampers, and the position of the loose fire-bricks p may be adjusted 
through the usual openings in the sides of the ene to direct 
the impinging currents upon the pile and rings suitable means may 
be used to turn the forging when required for the purpose of 
regulating the application of heat. When the top of the pile in one 
furnace and the upper ring in the other have been brought to a 
welding heat, the blast and dampers are shut off, the covers to the 
openings in the tops of the furnaces are removed, the ring trans- 
posed to the top of the pile, and as many blows as may be necessary 
are struck with the steam hammer to consolidate it with the mass. 
The hammer is then withdrawn, the openings of the furnaces 
closed, the pile lowered by the hydrostatic press until only its upper 
surface is exposed to the welding heat, and the rings screwed up 
until the upper one is similarly ex , and the action of the 
furnace is then again resumed until the top of the pile and another 
ring are again heated in readiness for welding. 

In working it is advisable to throw a shovelful of Frank- 
linite ore in tho grate occasionally, so that the vapour of the 
zinc which enters into its composition may. combine with the sul- 

hur and other volatile impurities of the coal and prevent their 
impairing theiron. The openings through the bottom of the furnaces 
for the 4 of the pile and the rings should be kept luted with 
clay, especially when only the natural draft of the chimney is used. 
Both the rings and the top of the pile should be protected with 
borate of soda or other similar flux. One of the sides of the rings 
should be slightly dished or convex, so that when its convex side is 
placed on the flat end of the pile, the scoria and oxide is squeezed to 
the exterior with the flux by the action of the hammer, and the 
welding of the fagot or pile is commenced at its interior, and 
continued towards the periphery. The hammer should be so heavy, 
or the rings so thin, that the entire mass of metal in a ring will’ be 
moved by the force of the blow, so that ingots of cast steel 
moulded in the shape of rings may be welded and laminated by the 
same operation and without intermediate manipulation. The platen 
or head of the press is provided with suitable guides, and the anvil 
blocks are left loose, so that they may be removed on blocking up 
the pile for the pu of making a forging equal in length to the 
distance between the press and the bottom of the furnace, 





Tue Coat Exports rrom Great Barrain.—Mesars. W. and H. 
Laird, in their monthly coal circular, just issued, show that the total 
export of coal: from the northern ports during the past month 
were 401,629 tons; Yorkshire ports, 26,727 tons; Liverpool, 49,842 
tons ; Severn ports, 202,826 tons; Scotch ports, 48,225 tons; total, 
729,279 tons; being an increase on the corresponding month of last 
year of 86,758 tons. 

Navat anp Orpnance Matrers.—The 
by the Ordnance Select Committee for the trial of the system of 
rifling previously described by us, are to be built-up round steel 
tubes toughened by immersion in hot oil, on the plan introduced by 
Mr. Anderson, who, since Sir William Armstrong’s resignation, has 
had the entire direction of the work in the gun factories at Wool- 
wich. Mr. Anderson has lately submitted a plan for making field- 
guns in three or four pieces only. It is expected that Mr. Anderson, 
the present assistant superintendent, will be promoted to be super- 
intendent engineer to the War Office, at his present salary of £1,000 
@ year, 


now being prepared 
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SOCIETY OF ARTS. 
Wednesday, May 13, 1863. 
Cuaxpos Wres Hosxyss, Esq., in the Chair. 
ON ay ler VED MODE OF COLLECTING EXCREMENTITIOUS 
Fit ITH A VIEW TO ITS APPLICATION TO THE BENE- 
IT OF RICULTURE AND THE RELIEF OF LOCAL TAXATION. 
By J. L, W. Tuvupicuvm, M.D., F.C.S8, 
(Concluded from page 287.) 
Mops or Szparatety Couiectine sora Using AnD F'xces, 


Tus arrangement for carrying out the intentions of Nature as to 
the separation of the freces is, however, of much more importance in 
houses where me SA OO as Lact exist, and the faeces one cee 
together common rece es, drains, or cesspoo ere 
the facles have simply to bo divided. or two separate movable 
pester ne have to be substituted—the one a cask, a tank, or a car- 
boy, to receive the urine from the uroduct ; the other, a wooden box, 
a cask, or an iron box, to receive the dry faces, dried further by the 
admixture of certain yo agents, inexpensive, and within reach 
of everybody. The pan forming the funnel of the coproduct, is, in 
this arrangement, either provided with a valve at the bottom, or 
divided into twu lateral halves, which open when a handle is pulled, 
and let the contents pass into the box below, whose cover opens by 
the pull of the same handle, and closes again when the pan closes and 
the handle is down. 

The succession of the single steps of defwcation with this machine 
is as follows:—A conical paper bag made for the purpose is placed 
in the pan, or a paper spread over its bottom valves. A little dry 
earth, or a mixture of earth and lime, or of earth and gypsum, or of 
earth, lime, and gypsum, or of lime alone, is, by means of ascoopfrom 
a common skuttle, placed in the bag ; the excretory process next de- 
posits the feces upon the earth, the urine being propelled into the 
uroduct. The operation, including deposition of paper, completed, 
another quantity of earth, or mixture of earth and lime, is thrown upon 
the faces, whereby they are completely deodorised; the valve is 
drawn, the bag and contents fall into the box below; the valve 
closes, and all is finished. ‘Those who are very particular can fix a 
small suction and pressure pump to flush the funnel for the urine 
with an ounce or two of water. It would, perhaps, be still better to 
have the pan made so that it can easily be removed and cleaned in a 
place where the water does not flow either into the coproduct or the 
uroduct. 

The urine not touching the faces, the amount of smell which 
rises from the fwces is not increased by the carriage of the steam 
which rises from the urine. The scybala are finally deodorised by 
matter, which, being alkaline, combines with their mostly acid parts, 
aud are Ss from decomposition by the subtraction of moisture 
effected ig fhe lime and dry earth. Both receptacles can be removed 
entize and fresh ones substituted, or their contents may be emptied 
into larger ones as often as may be requisite by the accumulation of 
matter, without difficulty, smell, or annoyance of any kind. The 
feces and earth can be deposited upon any land, or in any dung-pit, 
upop any compost-heap, or be dug in or ploughed under the earth 
immediaiely; the urine, also, may be immediately distributed on 
land, or collected in tanks and reservoirs to await the opportunity of 
its direct uso or its transformation into a portable manure. 

The process here indicated is only the continuation of the process 

by Nature, and the agency employed is of the simplest and 
wind, ond its meterials are either ready furnished by nature, 
or easily obtained riya in the largest quantities. The greatest 
difficulty, namely, the collection of the feces without dirtying a 
receptacle requiring the sooner ot water for cleaning, is met b 
the adoption of a receptacle which may perish with the matter which 
it receives. Warth, moist or dry, or dried common earth, the most 
powerful hygroscopic substance known, surpassing even sulphuric 
acid and absolute alcohol in its affinity for water, is used to mummify 
the feces, which at the same time are touched by lime to neutralise 
their acid properties and arrest their decomposition. The odour 
actually present is also absorbed by the earth, and the development 
of any further odour is precluded by the combination and desicca- 
tion. ‘This process is eminently ada: to satisfy the requirements 
of single houses in the country, of vill , and small towns. Many 
of the eleven-twelfths of the houses of Birmingham and Manchester 
not yet provided with water-closets can apply this new apparatus 
at small cost, and sell the whole of the yearly proceeds at the rate 
of twelve shillings for every adult person. ‘l'o the more densely- 
pulated parts of larger towns, and the dense parts of London, this 
ry processis, however, at present not so applicable as the water-closet 
with the funnel and uroduct, and the chamber-pail and uroduct 
within the sewers. , 

The following tables prove by special calculations the correctness 
of my general propositions. The data of which they are composed 
are the best that the literature of science can afford, and are for the 
time complete. A few points could no doubt be ascertained more 
closely by renewed investigation, but, on the whole, the changes 
that could be effected thereby may confidently be pronounced before- 
hand as quite immaterial. 





FIRST SERIES.—I. to XVI. 

Sowing THe Puysrioroaica, Quatities or Urine AND INGREDIENTS 
Discuarced By BOTH SExES AND Various AgEs* :— 
TABLE I. 

Average Daily Quantity Urine passed by Healthy Adult Males 

4 4 between % and 40 years oF age. . 


The number of days furnishing the mean is in no case less than six. 
Amount in | Amount in 
Observers. fluid ozs, | Observers. fluid ozs. 
Pipeh «sn oc ce se cc ce OO | VE ce te ct ce ce 
DN de ce cs ap ‘ee te 


Schirks .. ° Bischoff eo co ce co co Sf 
Hammond VW. WEOMGUC oo 22 cc oo ce 5h 
kes ., ao SEMies60 so ce oe op Of 
Beneke, 2nd observation... .. 59 
DOMES te 00 os ce ce oe 
Roberts .. Thudichum ., .. «. o¢ « Gif 
Schneller Mosler 1. .s se 08 oo of 65 
Genth Jul. Lehmann 2. «s ee oe 67 
Kaupp .. C.J. Lehmann .. «6 «2 o Tl 


H. Ranke .. o «+ eo e 71 
Boecker oo 28 08 te oe sit 
Mean in 24 hours... .. «+ ef «+ of «+ oo ov 52 
Mean perhour .. «2 «+ oc +e co of ef of & 
* Mean of 20 days’ observation on one person (in London ?). 
¢t Mean of 168 observations en two persons in London, 
t Mean of 30 observations on one person. 
TABLE II. 
Average Daily Quantity of Urea voided by Healthy Adult Males 
between 20 and 40 years of age. 
Average of not less than six days each, often ten to twenty. 
Amount in 








Observers, dno iD | Observers. 


Becquerel oo oo 6p ee MPR 1G Feete cc cc ce ce ce CO 
Parkes 3.2 cc co co co SUIS |v. Framque oc oo oc co MIB 
nee cc 0c ce ce ce WOR | Bieta cc co ce ce ce MID 
Scherer os «2 oe oe «+ 4168 | Beige oe 
Lecanu 4. +s ce oe of 43823 | J.Lehmann .. .. .. oe 551°8 
WMaeB ce co cp co cs co GHOSC | Momer wo co oe ce oe SSD 
Rummel .. «2 os «+ «+ 5636 
os 2 | Kerner .. .- os oc co 5833 
Scherer (2nd series) .. .. 460° | Ranke ., oe oe «2 «+ 656°0 
. J. Leb 6 |Hammond .. .- os «- 6700 
Neoubauer.. «2 «- «+ «+ SILB |Genth 2. .. we oe oo 6880 
Kaupp es oo oo oe se S851 
Mean in 24 hours .. «2 © oe oF «2 «2 oc 5124 
Mean OS ae ee ef 
trogen... o. «+ «+ «+ 46°667 per cent. 








* E. A. Parkes, M.D., “‘The Composition of the Urine in Health and 
Disease,” 1860. J. L. W, Thudichum, M.D., ‘A Treatise on the Pathology 
of the Urine,” 1858, 





TABLE III. 

Average Daily Quantity of Uric Acid, Creatinine, Xanthine, Sarkine, 
Hippurie Acid, and other Matters Discharged by Adult Healthy 
Males of between 20 and 40 years. 

Boecker estimated the total of these at 247°6 grains. 
Scherer » 375°7 55 


” ” 

» _in a second case ‘o 3180 ,, 
Rummel . ~ * 2367 ,, 
Becquerel ” ” ” 1800, 
Parkes, deducting volatile salts, uric acid, 

estimates extractives at 15440 4, 
These matters, in women of 15 to 40 1490 ~««a, 


TABLE IV. 
Average Daily Quantity of Creatinine excreted by Healthy Adults, 
Observers. Amount in grains. 
Thudichum .. .. «oc o 12 
Neubauer.. .. .. «+ e+ 14°6 mean (9°2 min., 20°0 max.) 
Nitrogen, 37'17 per cent. = 4°46 gr., which may yield 5°41 gr. of ammonia 


; TABLE V. 
Average Daily Quantity of = eed excreted by Healthy Adult 
ales. 


Observers. — in | Observers. Amount in 
. grains, 
e 7 


gr 
Neubauer (1st observation).. 4°32 | J. Vogel .. « «. os 
Beneke ~ ee Tee 30. ce cs. ce ce OR 


ee co co cp co GEE [UE cc co oe co oe oe OO 
PED cc we co ce ce OUP [RBs cc. ce ce ce ce SD 
Neubauer (2nd observation)... 7°55 C.J. Lehmann.. .. .. .. 10°80 
WOONMOUEL 1. cc co co co SOR | amMMORE.. cc we ce oe OM 
TOOGEET cc cc co ce co CUR [RRIF cc cw ce ce ce OM 


Mean wo ce co cc ce co 06 we ce ce co 8657 
Nitrogen, 33°33 per cent. = 2°85 grains, which after putrefaction might 
yield 3°46 grains of ammonia. 
_ TABLE VI. 
Average Daily Quantity of Hippuric Acid excreted by Adults. 


Observers. Amount in grains. 

actin “In about the same quantity as 
Liebig .. «o ce cf cf of 9 { uric acid” (8°57). y 
Lebmann 1c co cc ce oo 9 
Weismann 4. «2 ++ oe oe 84°5 when living on mixed food. 


ae Ce ee 
Bence Jones (1st individual) .. 49 
Ditto (2nd individual)... 6°5 


when living on animal food. 
average of three days. 
average of four days. 


TABLE VII. 
Average Quantity of Phosphoric Acid excreted by Healthy Adults in 
24 Hours. 
E Amount in | m Amount in 
Observers. nade ood Observers. grains. 
Neubauer (Ist observation) .. 2470|Sick .. - 47°26 


Dunklenberg (1st observation) 32°94 | Neubauer (3rd observation) 3. 4786 





Kaupp .. «- co cc co co S646|Genth 1. oo co oo + 49°33 
Dunklenberg (2nd observation 85°62 Kerner.. oe 52°75 
Mosler .. .. «+ «+ oe e+ 36°48/ Krabbe. oe 52°85 
Beneke.. .. .. «- «+ «. 39°21, J. Vogel - 54°04 
Neubauer (2nd observation) .. 39°94 Breed - 57°62 


Ranke .. oc oc oo oo ov 41°53| Winter (1st Observation) .. = 57°92 
Aubut .. .. .e ee «2 os 43°23) Winter (2nd observation) ee 6513 
Hammond .. .. .. .. «. 43°66) Hegar (2nd observation)... .. 71°63 
Boecker .. « os -. 45°13 | Mosler (2nd observation)... .. 75°81 
Beneke.. .. «. «. «+ «+ 45°46) Winter (3rd observation) .. 79°07 
Hegar (1st observation) .. .. 45°57 
Mean co oo co co co co ce co ce co ce 49°83 

This gives for one million persons per annum 1,135°8 tons; value, at 

£14 per ton (14d. per lb.) £15,902 12s. 
TABLE VIII. * 

Average Quantity of Sulphuric Acid excretedby Healthy Adult Men in 
24 Hours. 


Amount in | ‘ Amount in 
Observers. grains. | Observers, grains. 
ers | Pe eee 32°33 


Parkes .. ce oe ee es 20°67 | Buchheim (2ndcase).. .. .. 32°50 
Kaupp oo 0s oc oo op ee | UCRIOCIE GD cc cc ce BHO 
Bemee 2c co co co co SA9O | Roeder 1c co co co os 85°56 
Krause (Ist case) .. «2 «- 26°57 | Kerner.. .- 1. oe cs os 39°26 
Buchheim (1st case) .. .. 26°88 | Neubauer .. .. «s os «6 33°29 
Duhmberz.. .. «. « «- 2885 | Hammond .. .. os of «. 38°47 
Neubauer (Ist case).. .. .. 20°79 | Mosler .. .. os os oe o 40°91 
J. Vogel oo « co co oe 3088 |Genth .. .. co co oo oe S114 
Clare .. .e se e+ ov ee 3202 | 
Mean co os co cee ce co co co ce co ov SI'll 

This for two million adult males gives 4 tons per day ; value £37 6s., at 

ld. per lb., or £9 6s. 8d. per ton. 
* Probably too low, from loss during incineration, 


TABLE IX. ; 
Average Quantity of Chlorine Excreted by Adults in 24 Hours. 
Amount in | Amount in 
Observers. grains. | Observers. grains. 
Parkes (Ist case) .. .. «- 57°87! Neubauer .. oo «+ «6 «+ 136°87 
Parkes (2nd case) .. e+ 68°05| Wilde... .. 1. of oe o» 147°60 
J. Vogel . «+ oo ++ oo 92°06|Hammond.. .. .. «- 
Buchheim (1st observation) 105°45 | Kaupp ~~ @ 
Buchheim (2nd observation) 105°60 | Kerner .. «2 «. «+ «+ 15671 
Moslefcs cc cc co oo co 206°28| Hogar.ce 1o ce oe ce oo 16196 
J. Vogel . oe 128°52| Beneke 3 .. «. o« 
Bischoff .. cc ce ce eco 184°82/Genth.. .. oe oe «+ «- 
SEGUE ce ne 06 ab 00 46. 96. oo co 00 ce co SEIS 
Corresponding to chloride of sodium .. .. «- «. 2100 
This, for one million men per year, gives 4,888°3 tons, at 4d. per lb., or 
92s. per ton, has a value of £22,456. 











TABLE X. 
Average Quantity of Ammonia Discharged by Adult Healthy Men in 
24 Hours. 


Neubauer .. cc cc co ce ce co co ce co 188° 
CD on <45 00 66 + © <@ as-co co 2 
Beeseer cc ce ce ce ce co ce ce cc co O48 
Kerner.e os «+ oe «o 386 
Mean .. co oe 08 ve co oe «- 10°52 
* Mean of 12 experiments upon a man aged 30, 
¢ Mean of 12 experiments upon a man aged 20. 


TABLE XI. 
Average Amount of Potash in Urine of Healthy Men. 


Observers, Quantity in grains. 
Becquerel .. 22 e+ oc 6 o6 se e co os 25°36" 
OS ae ee ee ee ee ee eee ee 

40°5 


os 8 oe oe oe 


Boecker oe «+ oe oo ee 
Mean oe ee . o oo oe 583 
One million men will therefore yield per year 1,354°7 tons, value at £32 
per ton, £43,350. 
* This is probably too low, from mode of analysis employing incineration 
by which potash is volatilised. 
TABLE XII, | mn ’ 
Average Amount of Lime and Magnesia in the Urine of Healthy 
Adults in 24 Hours. 
Observers. Grains of Lime. Grains of Magnesia. 
Neubauer .. oc oo os 200 «2 «6 ce oe oe 3°08 


Duhmberg.. .. +» «2 G36 oe we oe oe oe S721 
Wagner .. os os oe pond oo 0@ os co cf 306 


Genth .. .. os oo of 2 co ce ce ce oe B53 
Mean cc cs ce B33 22 oc oo «- 812 
TABLE XII. ; 
Average Quantity and Composition of the Urine of Twenty Adult 
Females between 16 and 40 years of age. _ 


Observers. | Ingredients. 


42 fluid ounces, 








Becquerel .. | Water.. .. «+ «2 se 

Lecanu .. .. Urea .. os oe 2 2% oe 0 grains, 
Bischoff.. .. Uric Acid .. 2. «+ oe oe > 
Mosier .. .. Chiorine .. «+ «+ «+ + 139 =, 
Beigel .. ..\| SulphuricAcid .. .. «- 302 =, 
Ranke .. «. Phosphoric Acid Oe » 





Extractives, bases, and other} 149°0 
ingredients 


oe ae Ge 





Total'solids .. .. .. « | 





TABLE XIV. 
Average Quantity and Composition of Urine of Children of 4 year 
2 months old, and 31 lb. aA re 





Observers. 


Scherer... .. 
Rummel ee 
Bischoff.. .. 
Lecanu.. .. 


Ingredients. | 





Tis ss ae He 4s 23 fluid ounces, 
ee ee eee 178°8 grains. 
Extractives and Volat. Salts 607 ,, 
Milmeesl Galles 2. 20 co os 1869 ,, 








Total Solids .. .. o» | 426-4 grains. 





Boys from 3 to 16 years. 









































Observers, No.| Age. | Weight. | Urine. Urea. | Na. Cl. 
Ibs. avoir. | ounces. grains. | grains. 
Bho sf) 4| 3-5 | 804 21 | 216-0 | 123-0 
Mosler .. | 1] 6 84° 1 42°6 254°6 =| 1016 
Scherer .. 1 7 49° 3 37-2 282° 4 } “o 
Mosler oe 1 1l 52° § 61°3 328° 9 | 163° 6 
Uhle .. « | 1 13 72° 0 26°6 290° 4 | eo 
Bischof :. | 1] 16  107°58 261 304-64 135 87 
Girls from 3 to 5. 
| 
Observers. || Age. | Weight. | Urine. Urea. Na. Cl. 
seep 1 aioe Ibs, | ounces. grains. 
Scherer ..) | 1| 38 | 
Rummel .. 1| to 33 249 226°18 106°5 
Uhle .. J) 1) 5 
Girls from 15 to 20. 
‘ee | 
Observers, |No.| Age. | Weight. | Urine. Urea. | Na. Cl. 
cl Ibs. | ounces, | grains. | 
Mosler.. .. | 1] 16 726 8 8=6| 665 | 35512 | 1158 
Mosler .. »«. | 1] 17 101°2 | 53°9 | 87823 | 148-24 
Rummel 1/ 17 . . 2 | yor. 
Uhle». 2. | 14 38S | 1812 | 204 | 349°37 | :125°0 





The quantities of urine and ingredients discharged by individuals 
of the same age of both sexes below ten years of age are equal. 

Children of both sexes, under seven years of age, excrete almost 
double the amount of urea which an equal weight of adults excretes. 


TABLE XV. 
Estimate, in round numbers, of Fluid Voidings and Valuable 
Ingredients in Adult Males and Females. 














In 24 Hours. Males, Females. 

Avoirdupois, Avoirdupois. 
Water (Urine) ,, .. oc oc + ov 52 oz. 42 oz. 

DOB co 0p co cc ce co ce ce 600 grains 400 grains, 
Dele Aad 1. 1c oc cc 00 co 00 85 ,, TS os 
Gppetining .. .. co cc cc ce oe SS « — ~@ 
Hippuric Acid .. .. «2 os «+ of 9 » 1 yy, 
Phosphoric Acid .. .. «2 «+ o 50 yy 55 ‘45 
Sulphuric Acid... .. «2 «+ oe oe an 30 yy 
Chloride of Sodium.. «. .. «+ «es 210 4, we 
Ammonia .. oe of «8 oe oF 8 10 4 8 i» 
Potath.. «co co co se ce 9 ce S w» eo -« 
Magnesia .. os ss «2 +s eo se 3 oy 2 
ee ee ee a6 « | S ow 





TABLE XVI. 
Estimate, in round numbers, of Fluid Voidings and Valuable Ingredients 
of Males and Females, below 20 years of age. 
Aaz,3to5. Weight, 30 Ib. Males and Females. 


Water co co cc 00 00 6 06 06 06 cc co SB 
OE a ee ee 
Other organic and mineral solids .. .. «2 «+ «© 225 yy 


AcE, 5to10. Weight 41°7 Ib. 
a oe, ae ae a, ae ee 


as a+. 00 we cecaw ce 3s oo oe os BQ. 
Other organic and mineral solids .. «+ «+ «+ «- 300 
AGE, 10 to 15. Weight, 62°4 Ib. Males. 
440z. 


Water oo 99 98 96 9 oe of 02 Of se oo : 
© oe 00 06 00 +e ce oe ee S10 grains, 
160 


Ures 2c oo oF « 

Chloride of Sodium wg ne oe te te te te oe a 
AGE, 15 to 20. Weight, 103 lb. Males. Females. 

Witet.. os cc os ce ce ce eo SR? cs co OE 

Uren .s 0c co co co co co co S00 grams § .. 900 grains. 

Chloride of Sodium co ce oe 00 186 oy oo 190 

* One observation only. 

SECOND SERIES.—XVII. to XXI. 

SHow1ne THE Aces or THE Prorte IN LONDON, AND THE NUMBER 
or ADULTS TO WHICH THEY CORRESPOND PHYSIOLOGICALLY ; ALSO 
THE AMOUNT AND VALUE OF THEIR URINARY VOIDINGS, 

TABLE XVII. 
Ages of the People in London. 
AGES OF MALES AND FEMALES ENUMERATED APRIL StH, 1861. 








ALL AGES. YEARS. 
Both sexes.| oq walt, | UBT] 5 | (20. | 6 | 20. 











Males .. 1,307,781) 180,893 | 149,335 130,799 | 119,949 | 122,548 














2,803,089 } Females 1,496,208) 181,403 | 150,024 | 133,550 | 199,206 | 164,861 
Scie | es Years. 

— ——_—$—<$<$—$—$—$ —$— 

2. | 30. | 35. | 40. | 45. | 50. | 85. | 60. 

















102,755 | 88,366 | $2,068} 62,782| 51,497) 34,985) 30,438 

















Mal ee | 111,668 ‘ 3 
Donates «. | 140,367 | 122,012 102,151 93,832) 71,408 61,231) 43,202, 40,878 
| YEARS. 
pig ee TER PS =i - | 100and 
| 65. 7. | %. | 80. | 85. | 90. 95. upwards. 
! —E | ee 
© eae > ' 4 
Males .e00| 17,614 12,241 6,133 | 2,706 | 779) 183 38 
Females..| 25,322 18,862 | 10,061 | 4,521 }1,615| 412 | 93 ms 17 "a 








Sube of Children in London at each Year under Five. 























} Ysars. 
Sex. | ; 
| |unders.| 2. | 2% | & | 4 
| ol 2 | 85,588 | 35,002 | 84,344 | 33,097 
embodies: | 35,704 | 36,002 | 34,379 | 32,999 
| 
TABLE XVIIL 
The Population of London calculated as Adult Males. 
Total souls ee — oe ooo on we 2,803,989 
Males above 20 and below 60... 9... ese oe an pong 
Females ditto wap ca ae we 490, 
The fluid voiding of one female between 20 and 60, 
tothe ditto of one male ditto 
is as £106. 790,044 ¥ 4 — males 632,035. 
6 
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The fluid voidings of 790,044 females are equal to the fluid void- 
ings of 632,035 males. 

Of the 84,491 children under 1 year, about one quarter will con- 
tribute about 8 oz. of urine per day. Tho rest will be lost. The 
amount collected will scarcely make up for the loss incurred through 
children 1 year and under 2 years of age. This class comprises 
71,292 souls. Deducting probable losses, 5 children may be esti- 
mated to furnish the value of 1 adult male. 


1 = adult males 14,258. 


The children 2 years and under 3 number 71,694, and may be 
computed to furnish value in the proportion of fluid to an adult 
male 1694 — adult males 17,923. 

Of children 3 years and under 5 years of age, 134,819 are living 
in London. Their fluid voidings may be computed to equal those 
of half their number, or 67,409 adult females, and thus represent 
the value of 

67,409 
av: 


— X 4= adult males 53,924. 


Of individuals of both sexes from 5 years upwards and under 10 
years of age, thero are living in London 300,259. Every 2 of these 
excrete valuable matter equal to 1 adult male. This represents a 
contingent of adult males, 150,129. 

Of-individuals of both sexes, aged 10 years and under 15, there 
are 264,349 living in London. The excretions of every 5 of these 
may be estimated as equal to that of 3 adult males. This amounts 
to the produce of adult males, 158,607. 

During the years from 15 to 20 the amount of valuable matter 
voided bec: mes larger, to the amount probably of one-seventh, in 
females than in males. Taking the average discharge of valuable 
matter in an individual in this category to be seven-tenths of that of 
an adult, then the 259,155 living in London excrete as much as 

a AB 
200199 x 7 = adult males 181,405. 


Between the age of 60 to 70 the quantity of valuable excreta falls 
10 per cent. below those of middle-aged persons. Of the 48,052 males 
of that age living in London, 4,805 will 





have to be deducted, leaving adult males... ... °... 43,247 

Of females of the same age (60 to 70) there are living in London 
66,200. rom these, for the same reason, 10 per cent. have to be 
deducted, leaving 49,580 middle-aged females to be placed into the 
account, which represent value of 


a 
“ x 4= adult males 47,664 


It may be assumed that in persons between the ages of 70 and 80 
the quantity of valuable matter excreted in the urinary fluids falls 
20 per cent. below that of middle-aged adults. The 18,374 males of 
these ages living in London represent, therefore, middle aged 
males, 14,700. 

The 28,923 females of between 70 and 80 represent 23,139 females 
of middle age, which 

23,139 
5 

It may further be assumed that in people of from 80 to 100 
years of age the quantity of valuable matter excreted in the urine 
falls 30 per cent. below that of middle age. Of males between 80 
and 100, and upwards, there are living in London 3,710, which 
(minus 1,113) leaves middle-aged adults 2,597. The 6,958 females 
between 80 and 100 and upwards represent (minus 30 per cent., 
2,085) 4,873 middle-aged females. These in their turn represent 





X 4= maleadults 18,508. 








4.873 X 4 middle-aged males, = 3,896. 
5) 
SUMMARY. 

1 year and under 2 equal to adult males .,. 

2 years ” 3 ” »” ee 

3 ” ” 5 ” ” - 

5 ” 10 ” ” - 
10 ,, ” 15 ” ” 
15 ,, » 20 ” ” . 
Ds » 60 males bag we 3,66 
pan 60 females equal to males .. .. .. «. 5 
60 ,, a 70 males equal to middle-aged .. .. .. 43,247 
60 ,, pe 70 females equal tomales .. .. .. «- 47,669 
70 55 »  S8Omales_ ,, ” te 8" 0 14,70) 
70 5, »  80females ,, es oo e+ 18,508 
80 >» 100 males ” jae os oe 2507 
80 » » 100females ,, ” oo ce co co 68,006 

e 1,995,567 


TABLE XIX. 
Amount and Value of the Fluid Voidings of the Population of London, 
a calculated as 2,000,000 Adult Males. 
er day. 


Urine, 650,000 gallons, or 2,901 tons 176 gallons. 
Amwonia from urea, 36 tons (36°08), at £00 per ton, value £2,160. 
Ammonia, from its salts .. .. 
uric acid .. oe 
creatinine.. .. 
other nitrogenous 
matters... .. 
Phosphoric acid, 6°2 tons, £86 16s. 
Sulphuric acid, 4 tons, value £37 63. 
Chloride of sodium, 26 tons, value £122 1és. 
Potash, 7°3 tons, value £233 12s. 
Lime and magne<ia, 1,7141b., value 17s. 10d. 
Total urine, 2,901 tons 176 gallons ; and in this :— 
Total solids, $4 tons, or 1 ton of solids in 34°5 tons of urine. 
Total value, £2,832. 


” ” 
29 tons, value £174. 


” ” 
» ” 


TABLE XX. 
Amount and Value of the Fluid Voidings of the Population of London, 
calculated as 2,000,000 Adult Males, 
Per annum. 

Urine, 237,250,000 gallons, or 1,059,151 tons 176 gals, 

Ammonia from urea, 13,140 tons, at £60 per ton, value £783,400. 

Ammouia from its salts, 405°5 tons, value £27,930. 
uric acid, 160 8 tons, value £9,648 
creatinine, 251°8 tons, value £15,108. 


»” ” 
J ” 
76 _ sy _ other nitrogenous matters, 200 tons, value £12,000. 
Phosphoric acid, 2,271°8 tons, value 1jd. per lb., or £14 per ton— 
£31,805 4s. 
Sulphuric acid, 1,489°5 tons, value at 1d. per Ib., or £9 6s. 8d. per ton— 
£13,614 10s. 
Chloride of sodium, 9,776, tons, at }d. per Ib., or 92s. per ton—£44,972. 
Potash, 2,709 4 tons, value, at £32 per ton, £86,700. 
Lime and magnesia, 625,610 lb. (270 tons), at 1s. 8d. per Ib., £325 16s. Sd. 
‘Total urine, 1,052,151 tons, and in this :— 
Total solids, 3),735°4 tons uncombined, being 1 in 34 or 3 per cent. 
Value of each ton of solids, £34. 


TABLE XXI. 
Annual Value of the Flaid Voidings of the Population of London. 
SUMMARY :— 


from urea 


ee 22 ee «+ £783,400 
» ammoniacal salts .. .. «2 « 


27,930 


’ 





Ammonis .. po WEURONEE nc ce. we ce 9,648 
w» GUOMUERINO c. 0c sc ce ce 00 15,108 

», Other nitrogenised matters .. .. 12,600 

ORE on. 55 5h ae, ax ee 6 
EE ab Gy, an ey oe on Oe 140. cee Tee 13,614 
Cements @0 Gedieme .. cc cc co eo © 44,972 
Me ue. cg. ik a fom ck Bas 990. se 86,700 
Lime 25 
Magnesia eh Ce 08 06 Ge 00 68 e6 se we 325 
Total .. .. «+  £1,028,802 


Value of 1 ton of urine, rather less than £1. 
Value of annual uriue of one adult male, rather more than 10s. 





Taking into account that there are many thousand persons who 
Come to London during the day, but sleep without (and are not enu- 


merated as living within) the metropolitan districts, and deposit 
their fluid excretion in town, also many thousands of casual visitors; 
taking further into account the rapid increase of London, we are jus- 
tified, I think, in assuming that the population of London excretes 
an amount of urine and valuable ingredients equal to that of 2,000,000 
adult or middle-aged males. 


_ 


The second paper read was— 

ON A SYSTEM OF EARTH SEWAGE. 
By the Rev. H. Movute. 

In a paper on the “ Utilisation of Town Sewage,” which is con- 
tained in Vol. xxiv., Part 1, of the Journal of the Royal Agricultural 
Society, Mr. Lawes has written thus.—“ No one will doubt that jf 
the sanitary requirements of the nation could be attained by any 
system which would preserve the excrements of the population free 
from admixture with water, and present them for use at once 
undiminished in value by decomposition, and in a portable and 
innoxious condition, the land of the country devoted to the growth 
of human food might, by their application to it, be greatly increased 
in its productiveness. ‘The question of the sanitary arrangements of 
our towns was taken up by our engineers before agricultural 
chemistry was much studied ; and they have committed us to plans 
which, though they effectually remove the noxious matters from our 
dwellings, must greatly limit the area and mode of their agricultural 
utilisation, and which, at the same time, have tended to the pollu- 
tion of our streams. To say nothing of the enormous cost that 
would be involved in entirely subverting the present methods of 
removing the excrements of the inhabitants of our large cities from 
their dwellings, it must be admitted that no feasible scheme has yet 
been proposed by which this could be accomplished without the use 
of water. Such is certainly a great desideratum, but, perhaps, a con- 
summation more to be wished than expected.” 

By thus placing this extract from Mr. Lawes’ paper at the head of 
that which I am about to read, I would not lead to the expectation 
of any attempt on my part to prove that, for the removal of the ex- 
crements of the inhabitants of our large towns from their dwellings 
the scheme I propose is perfectly feasible. Such a proof, indeed, I 
am quite prepared to give; but so great is the array of prejudice, of 
self-interest, and, shall I say, of ignorance, against it, that, though I 
should establish my scheme beyond all contradiction, my proof 
would not, for any practical purpose with reference to our great 
cities, have, at the present time, the weight of a feather. It will 
probably require another half-century of experience to convince the 
public that the present drainage system, while relieving particular 
premises and special localities, is at the best but a shifting of an evil, 
increasing in its noxious character as it goes along from one spot to 
another, and that even the boasted and extravagant drainage of this 
metropolis is only a palliation and a temporary relief. The day will 
come, when, from the increase of the population higher up the 
river, an equal amount of pollution to that which is now to 
withdrawn from it will be poured into the Thames ; and 
when, from the increase of filth, sand,and rubbish poured iuto them, 
the main sewers, calculated for the present evil, will then be 
ineffectual for their purpose. There is only one observation which 
I would make on my scheme with reference to its application to 
large cities in which the water drainage row exists. Mr. Lawes 
says that the subversion of the present system in favour of any 
a would be attended with enormous expense. Now, in the 
establishment of the earth sewage system no public works are 
required, while the three-and-a-half millions being spent by the 
Metropolitan Board for the greater efficiency of the public works 
now existing, would have defrayed double the cost of a!l private 
works of the earth sewage system for London; and the manure 
saved instead of wasted would, on the very lowest estimate, have 
produced a clear income of £50,000 a year. But enough of this; I 
will proceed to state— 

I. The principles of what I have ventured to call the system of 
earth sewage. 

II. The mode of their application in closets, or commodes and 
urinals, 

III. The provision of earth for single dwelling houses, or for 
large establishments, and for our smaller towns. 

I. The peculiar adaptation of various kinds of earth for the com- 
plete and economical removal of excrementitious matter consists not 
in the mere fact that such earths are good deodorisers. This has 
long been observed and known. But it was not known until a very 
recent period that under certain circumstances the quantity of earth 
required for this purpose is very small. When the contents of a 
vault or cesspool have been allowed to ferment and generate 
offensive gases for months and years, it has been found that the 
% ortion of earth required to destroy its offensiveness is immense. 

f, however, the evil be taken in detail, and the remedy applied at 
once, the reduction in the quantity required is incredible until tried. 
Three half pints of earth dried in the atmosphere and passed through 
a sieve with a mesh of one-eighth or one quarter of an inch, is amply 
sufficient for each use of an earth closet. It at once stops emission 
of offensive smell ; it prevents fermentation ; and these results are so 
complete and lasting, that either the same day, or after a week, 
or even a longer period, the mass of soil and earth can be removed 
from the room and the premises without any offence. If when thus 
removed a coarse sieve be used, the earth which passes through the 
sieve will in a day or two be Gry enough to be used again, while all 
that which will not pass through, being thoroughly mixed together 
by a spade, or in any other way, forms a highly concentrated and 
inoffensive manure. Or if on removal the whole mass be thus 
mixed together and left to dry, it may with equal absorbing and 
deodorising efficacy be employed in the closet again. And so re- 
markable is this capability of earth for the absorption of such 
substances and gases, that I have myself subjected it to this repeated 
action ten times. 

Here, then, in the case of a single closet is exactly that which Mr. 
Lawes requires. Indeed, if comfort and sanitary considerations be 
taken into the account, there is more than he requires; for together 
with the entire suppression of fermentation and of the escapes of 
noxious and offensive gases, there is here “ the preservation of the 
excreta free from admixture with water ; and they are presented at 
once undiminished in value by decomposition, and in a portable and 
innoxious condition.” 

II. As to the mode of application of earth in closets and com- 
modes, it is obvious that it can in many cases be done without the 
use of machinery ; and thus, in fact, it has been applied in not a few 
cottages, and, amongst other public institutions, in the workhouse 
school, of 55 children, at Bradford-on-Avon. A box of dry earth, 
with a scoop, is placed in the privy, and the children are required to 
throw in a scoopful on each occasion of its use. This has been 
attended with such complete success, that the Vice-Chairman of the 
Board of Guardians of the Bradford Union states, that where all 
before was “noxious pungency” there is now no offensive smell. 
And as to the quantity of earth used, he states, that from the re- 
peated use of the same earth, the whole mass at the end of five 
mouths amounted tono more than 1} ton, but thata mass of valuable 
manure, 

It soon became clear, however, that in such cases self-action 
would be advisable, and in some cases almost a matter of necessity, 
while an application of the earth by machinery would be far more 
convenient, and might be more immediate than by hand. Accord- 
ingly, a very simple contrivance was tried for a time, which, how- 
ever, soon in its use betrayed two or three defects. In consequence 
of these defects, Mr. James White, of Dorchester, applied his mind 
witb much ingenuity and patience to a subject attended’with far mors 
and greater difficulties than any one who has not gone into it can con- 
ceive, and has produced in the patent earth closet of his manufacture 
that which, whilealmost equally simple with the former plan, obviates 
all its defects, and is, in my estimation, perfect. In its simplest form 
it may be thus described. At the back of the commode or closet is 
a box or reservoir filled with dry earth, at the lower part of which 
is a revolving hopper with four compartments, each of which is 





capable of containing the required quantity of earth. By a very 





simple piece of machinery the weight of the body, in sitting down, 
turns this nae and fills the compartment with earth. On the 
person rising from the seat the hopper revolves one quarter of its 
circumference, and throws the earth, by means of a shoot, directly 
on to the soil and under the pan. ‘The same operation can, of 
course, be performed by the use of a lifting handle, and, in this case, 
the application can be instantaneous, an advantage which, in sick 
rooms and in hospital wards, appears to me to be incalculable. The 
excreta and earth together can, of course, be received, in the case of 
a commode, in a bucket, or from a fixed closet passed through a pipe 
or shaft into a receptacle below, from whence its removal would be 
the most practicable. There is another form of closet, consisting of 
a set of knives in the form of a screw, which mixes the mass, and, 
at the same time, cuts the paper to pieces, and forces the whole out 
in a perfectly inoffensive form. But the description of this I leave 
to the manufacturer. As to the use of earth in urinals no machinery 
is necessary, and its efficacy is complete. A truck or pit, eighteen 
inches or two feet deep, and filled with dry earth, occupies the space 
both under the standing place and three or four feet in front of this. 
The standing is formed of an iron grating, the continuation of the 
iron railing which forms the barrier. All offensiveness is thus pre- 
vented, and a valuable manure produced. Public urinals on this 
plan in the metropolis, and in large towns, and at our railway sta- 
tions, instead of the nuisavces such urinals now are, might be 
completely inoffensive and innoxious, and might be made to pay. 
One ton of earth, or of London clay, would be sufficient for one 
thousand uses, and, dried at a temperature under boiling heat, 
might be used for the same purpose, and with increase of value, again 
and again. 

ILL. In speaking of the supply of earth for closets, &c., I will 
take first the case of adetached house with a garden. All that I in 
such a case have to do is to take a few barrow-loads of earth from 
my garden and allow it to lie for atime to dry. When used suffi- 
ciently in the closets, instead of being a loss to the garden, it is 
returned, as money borrowed with interest. It has become a 
manure, highly concentrated, and so easy of application, that a 
handful or two may be equal to a barrow-load of ordinary manure. 
This I have proved by many experiments. If from this we rise to 
a large establishment, say a barrack with two troops of cavalry, the 
same farmer who supplies straw for the horses, as soon as he sees 
the value of the human excrement, and can have the opportunity 
of removing it, will supply earth for closets. He will not 
grudge the earth from his fields, which is to be returned 
to him after a time equal in value, as it may be made, to 
superphosphate, or crushed bones, or guano. But if his 
soil be light and thin, and he have clay in the neighbourhood, then 
he can easily and cheaply procure that substance, and if he mix it 
with such ashes as he can get, or with street sweepings, he obtains 
by the admixture a most valuable manure, exactly suited to his land. 
Or if, in the last place, we take the case of a town which either is 
in such a position that it cannot be drained, or, the inhabitants of 
which, being unwilling to enter on the expensive and now doubtful 
system of water drainage, should be disposed to adopt the earth 
system, a company could provide, according co the circumstances of 
the neighbourhood, clay, peat, earth, silicate of alumina, or any 
other earth or subsoil, except chalk or limestone, and adding to it, if 
they please, soot, or any other fertilising materials, they might send 
it, with as much ease as they send artificial manure, to those parts of 
the country which manure prepared from any of those earths and 
substances would best suit. For instance, the manure of London, 
instead of being either wasted in the sea, or, not much better, wasted 
on a few thousand acres in the marshes of Essex, if mixed with the 
clay which is everywhere at hand, and with the soot and some ashes 
pee | street sweepings, might convert the sandy heaths to the west 
and south-west into fruitful pastures and corn-fields. ‘There would, 
in the one case, moreover, be no transfer, as there is in the other, 
of the locality of malaria and offensive smell from the town to the 
country. And, whilst the whole neighbourhood of the Essex 
marshes will abominate the daily influx into those marshes of a lake 
of filthy slush, the most offensive part of that slush, freed from the 
water, and converted by the earth into an inodorous and valuable 
fertiliser, would, by the owners and occupiers of the heaths of 
Surrey, Hants, and Dorset, be not only welcomed but readily pur- 
chased. 

Tue Maw Sream-Packer Service.—There are now 130 channel 
and ocean mail steamers subsidised by the British Government. 
The mail steam-packet service has been in existence twenty. years, 
and during that period about thirty packets have been wrecked, in 
which upwards of 2,000 persons lost their lives, and through which 
£3,000,000 worth of property was destroyed. Our channel and 
ocean mail steamers traverse nearly three million miles, and carry a 
couple of millions of passengers in the course of a year. Since the 
Atlantic has been crossed by steam, twenty steamers (mail packets 
and others) have been lost in that ocean, viz., the President, 
Columbia, Humboldt, City of Glasgow, City of Philadelphia, 
Franklin, Arctic, Pacific, Lyonnais, Tempest, Austria, Indian, 
Arago, Hungarian, Connaught, United States, North Britain, 
Anglo-Saxon, and two named Canadian. In the Atlantic two 
steamers have been burned, the Amazon and Austria, and two 
foundered, the President and Pacific. ‘The most dreadful loss 
of an Atlantic steamer was that of the Austria by fire, in the 
middle of the ocean, with the greater part of 1,000 persons 
on board. Whole families first embraced each other, and then, 
joined hand and hand, jump overboard, and perished. Two 
of the most singular wrecks in connection with mail packets were 
that of the Tay in the West Indies, which was abandoned by the 
captain as a certain wreck, while an engineer and one or two of the 
crew insisted upon remaining behind, and succeeded in saving the 
steamer, and her owners £50,000; and that of the Tyne, which 
had made a fine passage of 4,000 miles from the South Atlantic, 
and when in sight of its haven, and the passengers had voted an 
address of congratulation to the commander for their safe arrival, 
the ship was wrecked on the coast of Dorset. Almost all the 
wrecked mail packets were lost in fogs or in the darkness of night, 
through steaming on to keep time with the mails. The following 
are the names of the ships lost by the owners of the Anglo-Saxon, 
viz : ~The Canadian (No, 1), in 1857, the Indian, in 1859, the Hun- 
garian, in 1860, the North Briton and Canadian (No. 2), in 1861, and 
the Anglo-Saxon, in 1863. 

Foreign anv Conronian Jortings.—The negotiations between the 
Porte and her Majesty's Government for a telegraphic service to 
India, vid Bagdad and the Persian Gulf, have been concluded, and 
a convention on the subject has been signed, ‘Che submarine cable 
being now ready for despatch from England to the Gulf, London 
will probably be in a telegraphic communication with Kurrachee 
and Calcutta, and from them with all parts of India, by the autumn, 
Her Majesty’s Government will have an exclusive wire between 
Belgrade and Bussorah, which will be served by English clerks and 
be wholly under English control.—The trunk line of Italian railway 
has been opened from Turin to Pescara, in the Abruzzi, and will 
next year be opened to Foggia, reaching Naples probably by 1866. 
—The Governor of South Australia has received a letter from Mr. 
Gisborne, stating that his company are willing to fix the terminus of 
the Java and Australian Submarine Telegraph lipe at Van Diemen’s 
Inlet, Gulf of Carpentaria, the overland line to be made from hence 
to Brisbane, providing Queensland will pay yearly £35,000 for 
the use of the submarine cable, and interest of 10 per cent. 
upon £710,000 for every day after eighteen months, being the time 
allowed for Queensland to construct the overland liue-—The Madrid 
journals state that the telegraphic cable which is to unite the coasts 
of Spain with England will extend from Corunna to Falmouth, a 
distance of 600 miles. The Minister of the Interior and the Director- 
General of T'elegraphs have received the project with favour.—The 
decimal system has just been adopted by the Peruvian government, 
as it was previously by the Chilian. The government at Lima has 
expressed a desire to have some coin struck off according to the 
French system, and the necessary machinery has been ordered in 
Paris for that purpose. The Peruvian government has likewise 
given orders for school books and mathematical instruments. 
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LORD’S OPENING AND CLEANING COTTON. 
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Tue nature of this invention, by Edward Lord, of Todmorden, | 
consists in an improved combination and arrangement of machinery 
for opening and cleaning cotton and other fibrous substauces, by 
means whereof the sand and other impurities are separated from 
the fibres, and the cotton or other fibres are effectually opened. 

Fig. 1 is an elevation of a machine for opening and cleaning cot- 
ton and other fibrous substances, to which the improvements are 
applied, a, isacreeper of the usual construction, on which the | 
fibrous substances to be opened and cleansed are spread by hand, or | 
it may be fed by laps when the machine is used as a finisher ; the | 
creeper a, in passing over the upper roller 6, delivers the fibrous | 
substances into the trough e, the lower part of wiich is closed by 
the guide roller d and feed roller e, furnished with a series of holders | 
J; these holders are mounted on the cross shaft gin the manner | 
described in the specification of a patent granted to Mr. Lord od 
18G1, No. 3,249. ‘The fibrous substances, after passing between the 
feed roller e, and the holders f, are acted upon by the beater or drum | 
h, which is placed below them, and is covered with teeth as shown in 
Figs. l and 3, or in any other convenient manner. ‘The cover é of 
the beater or drum A, is also provided with teoth, and below the 
vover dis the grid j, constructed in the usual manner. When the 
machine is in operation the fibrous substances are preseuted to the 
beater or drum A by the feed roller e, and they are securely held 
against the feed roller by the holders f until they are delivered by 
the gradual rotation of the feed roller ; they are then struckagainst 
the teeth in the cover ¢, and in passing over the grid 7 the impurities 
liberated from the fibres drop through the grid j, while the fibres 
are impelled by the beater or drum A over the horizontal grid /to 
the wire or perforated cages m and n, from whence they are taken to 
other feed rollers and beaters, and thence to the lap machine in the 
usual manner. 

Fig. 2 represents a detached view of the feeding apparatus con- 
structed according to a modification of the invention. The creeper 
« in passing over the roller 4 delivers the fibres to a secon:l creeper 
o, placed in a diagonal position; this creeper delivers the fibres to | 
the feeed roller e, which is placed above the beater or drum 4, and is | 
furnished with holders f as above described. By thus making the | 
creeper o to take the fibres fromthe creeper a and deliver them to the 
feed roller, they are kept in a better position for being operated upon | 
by the teeth of the drum 4, which is constructed by preference iu the 
manner shownin Fig. 4. As many circles ordises are cast as thero are | 
teeth in one row, that is to say, if there are eight rows of teeth, as | 
shown in Figs. 1 and 2, then each disc has eight teeth, the first tooth 
is in line with the edge of the disc and the last tooth overhangs the 
other edge by half its thickness, the intermediate teeth being equally | 
spaced between them ; the dises are bored out and fit on the axle, | 
which has a key extending from the shoulder h', to the nut A?, by 
which all the dises are secured. ‘lhe teeth run in a spiral line, the 
whole length of the drum, one tooth overhanging the other, and if 
an accident should happen to one of the teeth the disc can be 
taken off and another substituted in its stead. } 





MANCHESTER BOILER ASSOCIATION. | 

Ar the last ordinary monthly meeting of the executive committee 
of this Association, held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, May 26th, 1863, Mr. L. E. Fletcher, chief 
ae, presented his monthly report, of which the following is an | 
abstract :— 

During the past month there have been examined 257 engines 
—l1l specially; 420 boilers —10 specially, 11 internally, 77 | 
thoroughly, and 522 externally, in addition to which one of 
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The fol- ! 


these boilers has been tested by hydraulic pressure. 
lowing defects have been found in the boilers examined :— 
Fracture, 8 (8 dangerous); corrosion, 22; safety-valves out of | 
order, 1; water gauges ditto, 11; pressure gauges ditto, 6; feed app.- 
ratus ditto, 2; blow-out apparatus ditto, 3; fusible plugs ditto, 1; 
furnaces out of shape, 2 (1 dangerous); over pressure, 2 (both 
dangerous) ; dlistered plates, 2 (1 daugerous); total, 60 (7 dangerous). | 
Boilers without glass water gauges, 2; without pressure gauges, 5 ; 

without blow-out apparatus, 17; without back-pressure valves, 31. 

The occurrence of explosions during the past few months has | 
been so frequent, that the reports of their details have prevented 
any notice of the defects found to exist in the boilers under inspec- 
tion, further than that given in the monthly lists as above; and, 
therefore, the present opportunity may bo taken for some slight 
amplification. 

Serious cases of corrosion continue to be met with at the bottom 
of those boilers which are set upon brick mid-feathers, running 
underneath them from one end to the otber along the centre or keel 
line. In this mode of setting, any water which may fall upon the 
boiler, or leak from the seams, trickles down the shell, and settles on 
the top of the mid-feather, in contact with the plates. Also 
where damp exists in the flucs, it easily rises through the mid- 
feather and reaches the boiler. Corrosion may be going on along 
the contre of the mid-feather and not to be visible at the sides, and 
thus pass undetected even on careful examination—several instances 
of which have recently bean met with. 

In one case, a boiler 10ft. Gin. diameter, and of plates seven- 
sixteenths thick, was found, upon the removal of the brickwork, to 
be deeply channelled for a width of Gin. along the bottom at the 
centre of the seating, no indication of which was giveu at the sides 
of the wall, nor was it detected by hammering internally, but 
remained unknown until the removal of the brickwork. In another 
boiler, the shell of which was 8ft. 2in. in diameter, and three-eighths 
in thickness, the plates were found to be channelled longitudinally 
along the centre of the mid-feather for a width of sin. The 
seating was ldin. wide, and the channel died out at 3in. from 
the outside, thus giving no external sign. In a third boiler, 
the flues of which were damp, the whole of the plates in 
contact with the mid-feather were found to be corroded, and 
as much as a quarter of an inch in thickness eaten away. Other 
instances might be adduced, but the character of the injury is so 
similar in each case that it would be tedious. Those already given 
will show the grounds upon which the following recommendations 
are made :— 

First: Wherever it is practicable to do so dispense with mid- 
feathers altogether, and substitute what are termed two side walls 
for them. Second: In those cases where the small size of the boiler 
forbids this, make the bearing surface of the mid-feather wall as 
narrow as possible. Third: Auy that must be retained in use 
should, in preparation for annual “thorough” inspection be | 
removed—at least where in contact with the transverse seams of 
rivets—in order to admit of complete examination. 

Further cases of corrosion may be mentioned occurring to other 
boilers than those set upon mid-feathers. 

A tubular boiler, without any external flues, was found so 
deeply channelled at the bottom of the shell at the transverse seams | 
of rivets, that the plates were reduced to the thickness of a sheet 
of paper, and a hole knocked through them in sounding their 
strength with a hammer. A second boiler, of ordinary double | 
furnace, internally-fired construction, was so eaten away by corro- | 
sion at the first bottom plate from the front, that, as in the preced- 
ing case, a hole was made on examination, the corrosion being due | 
to leakage from the glass water gauges, and mudhole joint, as well | 


| nearly through. 


| opened, July 1. 





as to the practicd of slacking the ashes while lying at the front of the 
boiler. In another case, where the cross wall below the front end of 
the boiler was as much as 2ft. in thickness, the plates were corroded 
So great a thickness as 2ft. for these walls is 
quite unnecessary, as wel! as objectionable, and it is recommended 
that they should batremoved periodically for the examination of the 
lates. 

, Several cases have been met with during the past month of injury 
occurring to externally-fired boilers at the parts immediately over 
the furnace, the plates bulging, cracking at the rivet holes, and the 
seams straining and leaking. One of our members has contributed 
a sample plate cut out from a boiler of this class, which is bulged 
down at the solid, and cracked completely through, although the 
boiler was amply supplied with water; this plate is a fair sample of 
the danger of the externally-fired class, and lies at the office for 
the inspection of members. 

A safety valve, the spindle of which passed through a bushed hele 
in the cover, was found to fit so tight as to be quite fast. This bush 
had been fitted to prevent the inconvenience arising from the escape 
of steam, under the impression that a safety valve was unnecessary 
as long as the boiler was provided with a steam pressure gauge. 

Expiosions. 

A report relative to Explosion No. 9, recorded in the last month's 
abstract, has since been received from an engineer who examined 
the boiler shortly after the explosion had occurred, and from which 
it appears that the boiler, which was of plain cylindrical egg-ended 
construction, and externally-fired, had rent—as is so constantly 
found to be the case in this class—-at the transverse seams over the 
fire, the shell dividing into two parts, which were thrown some 
distance assunder. 

One boiler only, and which was not under the inspection of this 
Association, has been reported to have exploded during the last 


| month; the explosion occurring at too great a distance from Man- 
| chester to admit of a personal investigation. Should any particulars 


of iuterest be ascertained, they will be communicated in the next 
monthly report. The explusion will rank as No. 10 in this year’s 
ist. 





Spanish Ramways.—(From our Correspondent.)—The Saragossa 
division of the great Madrid, Saragossa, and Alicante system 
has been completed throughout, and traffic will be officially com- 
menced, June 8 A variety of less important lines will also be 
Kailways are marching rapidly on in Spain. 

Iron-rLatep Sutps.—An Admiralty return just issued gives a list 
of our armour-clad ships built or building. It comprises the War- 
rior and Black Prince, of 40 gunsand 6,109 tons each; the Caledonia, 

cean, Prince Consort, and Royal Oak, all of 35 guns and above 
4,000 tons; the Hector, of 32 guns and 4,089 tons; the Defence and 
Resistance, each of 16 guns and above 3,700 tons. These are all 
launched ; so, also, are the seven floating batteries, Erebus, Terror, 
Thunderbolt, Etna, Glatton, Thunder, and Trusty. There are 
twelve ships building—the Minotaur, of 37 guns and 6,621 tons; 
the Achilles, of 30 guns and 6,079 tons; the Valiant, of 32 guns and 
4,063 tons; the Prince Albert, of 5 guns and 2529 tons; the Royal 
Alfred, of 35 guns and 4,045 tons; the Zealous, of 16 guns and 
3,716 tons; the Royal Sovereign, of 5 guns and 3,963 tons; the Re- 
search, of 4 guns and 1,253 tons; and the Enterprise, of 4 guns and 
990 tons: all to be launched this year: also the Agincourt, of 37 
guns and 6,621 tons; the Northumberland, ditto; aud the Favourite, 
of 8 guns and 2,186 tons, to be launched next year. The Prince 
Albert, Royal Sovereigu, Favourite, Research, and Enterprise aré 
built with turrets. 
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pass through the foreign post offices at the charge of a 
single postage. 

*.* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 








F.S. (Stony Stratford). —Nert week. 

H. W.— We must refer you to our advertising columns. | 

‘WV. B. W.— We believe Stevens bread machinery patent is valid, but we cannot | 
answer with certainty. | 

A ConsTANtT Supscriver can send his plans to the Secretary of the Iron Plate | 
Committee, Victoria-street, Westminster. \ 

A Fitter.— We c nnot say what chance you would have of obtaining employ- 
ment in London. Trade is not very brisk. 

Farmen.— We regret that our pursuits do not qualify us to advise you upon 
the best mode of hatching chickens by steam. 

X. ¥. Z.—Mr. William Owen, of Rotherham, is, we believe, the sole licensee in 
this country for M. Arbel’s process of stomping railway wheels. 

P. R.—Mr. Humber's new work on bridges gies the most complete information 
a: to bridg.s with screw piles. Messrs. Spon, of Bucklersbury, are the 
publishers. 

A SUBSCRIBER.— Thre is an engineer's workshop at Stony Stratford, but we 
are not aware that there is any “ Institution” there for the cultivation of 
mechanical engineering. 

J. P.—Mv. Cunningham has alerge number of prtents for reefing topaaile 
You must excuse us for not taking the trouble to make the extensive search 
which your request involves. 

Ws. Mc A.—Saw gins, such as Emery's, are generally drivea at 200 revo- 
lutions per minute of the saw shaft, anid require 4-horse power to drive them, 
turning out 1,000 Ll». of lint per day. 

J. O—We are unable to say whether the curved valve arm employed on cer 
tain steam hammers is patented or not. If it be, however, the patentec's 
name should appear on every one macle. 

H. C. (Dunaberg).— Your suggestion that wire cloth would serve better than 
solid armour plates as a protection for vessels of war is doubtless ingenious, 
but, we fear, wanting in practical value. 

ENGINEERS —The articles vou reser to ave probably covered with shellac var- 
nish, but, for protecting the bright ironwork of machinery, we think you will 
Jind nothing better than oil, tallow, and white lead. 

R. H.—By cutting off at one-fourth stroke you would keep a better supply of 
steam, and your boiler would prime less, Your steam pipe should be 2gin. 
in diameter instead of lyin. We should not recommend you to dispense 
with yearing 

Z.—We should really fear that, without strong interest in your favour, you 
would not succeed in obtaining such a post under Government as your 
qualifications would appear to sit you for. Do not thik of taking a naval 
eagineer’s berth. That would be throwing yourself away. 





DRYING FOUNDRY CORES. 
(To the Editor of The Engineer.) 
Sir,—Can you, or any of your correspondents, inform us what is the best 


mode of heating a foundry stove for drying cores, so as to do away with the 
nuisance of the smoke and dirt arising from the open fire-places now in general 
use in such stoves ? M. P. 8S. 


Manchester, May 26, 1863. 
BREWING. 
(To the Editor of The Engineer.) 

Sir,— Now that a “ Brewer ” appears in your columns freely discussing the 
opinions of others, and advancing his own as “ an authority” on the important 
aud unsettled art of brewing, I will ask him, with your permission, to explain 
why it is desirable that brewers should coagulate the albumen of their werts ? 
Should that gentleman condescend to reply to this question fairly and fully, he 
is invited to refute any or all of the arguments to be found on the subject in 
either of the four editions of my work (which he appears to have read), 
entitled * The Theory and Practice of Brewing Illustrated.” 

Mark-lane, May 26, 1863. W. L. Tizarp. 





SAFETY VALVES. 
(To the Editor of The Eagineer.) 

Sir,—Before your correspondent can be set right, satisfactorily for himself, 
on the subject of safety valves, he must first be satisfied in his own mind that 
his first conclusion, which is as follows, and ou which his principal conclusion 
rests, is correct :— 

He concludes, that when steam is blowing off, that the seat or face of the 
valve receives a pressure equal in pounds per square inch to the pressure en 
the other parts of the valve exposed to the steam. 

Now we can rely upon having a load upon the valve corresponding to its 
area at its smallest diameter ; but can your correspondent show that the steam 
which escapes so rapidly between the separated faces of the valve, when the 
steam is blowing off, exerts the boiler pressure between those faces? Even if 
this can be shown, it does not warrant his conclusion that the area of a safety 
valve should be calculated from its diameter across the face, although, in the 
event of him showing that the face of the valve does receive the bvuiler pres- 
sure, itis not to be doubted that he will find some to agree with him in his con- 
clusion thatthe area of a safety valve should be calculated from its diameter 
across the face. i. 5. 

Darlington, May 25th, 1863. 





MEETING NEXT WEEK. 
InstiTuTION oF CiviL Exoinguns.—Tuesday, June 2nd., at 9 p.m., the 

President’s Annual Conversazione. 

Tar ENGtnerr can be had, by order, from any newsugent in town or country 
and at the varius railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in udeunce/:— 

Half yearly (including double number), 15s. Od. 
Yearly (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in evch weee. The charge for four lines and 
under is half-a-crowa; euch line afterwards, sicpence. The line averages 
eight words ; blocks are churyed the same rate for the space theyll, Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, Mx. Beananp Luxton ; all other letters 
and communications to be addressed to the Bditor of Tus Em@inena, 163, 
Strand, London, W. C. 
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THE INDICATOR APPLIED TO LOCOMOTIVES. 

THE ordinary indicators are unsuited for high pressures 
and high speeds. For high pressures, either a spring of 
great range must be employed, in which case the indicator 
piston and the parts attached to it acquire undue momen- 
tum, or a very stiff spring must be used, in which case the 
diagram is too small to show all that is required, ‘he area 
of the ordinary indicator piston requires to be very small, 
also, to adaptit to high pressures, so small, indeed, that there 
1s a considerable liability toerror in graduating the scale. 
All these difficulties are experienced in the application of 
the ordinary indicator under high pressures, no matter how 
slow the speed. High-pressure engines, however, generally 
run at high speed—not only at a high speed of piston, but, 
the stroke being shorter than in low-pressure engines, at a 
much greater number of revolutions within a given time. 
In applying one of the common indicators to a locomotive, 
or even to a quick working portable engine, or to a screw 





Propeller engine making more than 60 revolutions per 


minute, the diagrams would be tly distorted, and so 
well is this difficulty understood C aleer engineers that 
they seldom attempt the application of the indicator to 
locomotives. Yet to no other class of steam engines is its 
application so important. There are few engines of any 
other class which work as expansively, and none where 
back-pressure is likely to rise to a consideration of so much 
consequence. 

In the International Exhibition of last year an excellent 
indicator, adapted to the highest attained speeds, was ex- 
hibited and practically tested in taking diagrams from 
every steam engine exhibited in motion. We employed it 
in taking a large number of diagrams from Messrs. 
Gwynne and Co.’s engines, making from 190 to 215 revo- 
lutions per minute in driving their large centrifugal pump, 
the performance of which—utilising upwards of 80 per 
cent. of the actual power applied to drive it—was among 
the most remarkable contrasts which the mechanical de- 
partment of the last Exhibition presented when compared 
with that of 1851. This indicator was that known as 
Richards’, introduced into this country by Mr. Charles T. 
Porter, of New York. and now made on an extensive scale 
by Messrs. Elliott Brothers. We gave an illustration and 
description of it in THE ENGINEER of December 26th last 
(vol. xiv., p. 374). On Monday last, and in company with 
Mr. Porter, we took upwards of 200 diagrams with this 
indicator from one of the express engines of the London 
and South-Western Railway, and at all speeds from one 
mile to nearly 55 miles an hour. The engine had 6ft. 
coupled wheels, and the maximum number of revolutions, 
therefore, was upwards of 250 per minute, a higher speed, 
we believe, than any at which indicator diagrams had ever 
been taken until the introduction of Mr. Porter’s excel- 
lent instrument. 

At this speed the expansion line was as regularly drawn 
as if the engine had been going only at a walking pace,— 
there was none of that saltatory motion which with the 
ordinary indicators would be observable, if not at all speeds, 
at least at all speeds exceeding twenty miles an hour. 

Mr. Porter’s indicator has a piston presenting exactly one 
half of one square inch of area, which is much more than 
that of the piston of any of the ordinary indicators. A 
stiff spring is employed, and the motion of the piston is 
roultiplied, in the ratio of about 4 to 1, by a delicately 
jointed lever, and as the end of this lever describes an are, 
it is connected by a link to an opposite lever, in the man- 
ner of the parallel motion of a steam engine. The pencil 
rises, therefore, in a straight line, parallel with that de- 
scribed by the piston, but with a four-fold motion as com- 
pared with the latter. The rise of the piston is limited to 
about gin., but the diagrams have a maximum height of 
3lin., corresponding, with a scale of 40 1b., to one inch of 
the height of the diagram to a pressure of 125 lb. per 
square inch, which was nearly approached in a few of the 
diagrams we took on Monday. 

It could be hardly satisfactory to discuss the character of 
the figures taken unless we engraved them, and to do so 
would occupy two or three pages of this journal. On start- 
ing in full gear we obtained a figure nearly rectangular, with 
the exception of an expansion for about 20 per cent. of 
the stroke, and a moderate compression. ‘lhe steam line 
was vertical, the exhaust line nearly so; the back - pres- 
sure, exclusive of compression, hardly 2lb. per square 
inch. At 160 revolutions, in the second notch, and with 
112 1b. pressure on the steam gauge, the diagram was very 
tirmly drawn. ‘The regulator being kept wide open, the 
maximum pressure on the piston was 100 lb., quickly 
wire-drawn to 78 lb., at which the steam was cut off at 
about one-fourth of the stroke; this expanded to about 
20 lb. at the point of exhaustion. ‘The back-pressure, 
exclusive of compression, averaged about 61lb. per square 
inch, being 44 lb. when the exhaust port was wide open, 
and 7}1b. when it was about to close. Compression com- 
menced at about three-tenths from the end of the stroke, 
the piston being employed in compressing steam through 
nearly 7 inches of a 22-in. stroke. Within this distance 
the spent steam remaining in the cylinder was compressed 
to nearly 80 lb. per square inch before the opening of the 
steam port. In the first notch, with 105 1b, steam in the 
boiler, the pencil rose to 1201b. in the cylinder. It fell 
instantaneously, however, and so rapid was the wire- 
drawing that it was difficult, from an inspection of the 
diagram, to say where the steam was cut off. ‘The ex- 
pansion line, too, although tolerably regular, and free 
from that sinuosity which proclaims a weak and tremulous 
indicator spring, did not bear any close analogy to a 
theoretical expansion curve. ‘The back pressure, irre- 
spective of compression, was still small. At 260 revo- 
lutions, descending the long gradient of 1 in 250 between 
Basingstoke and Winchester, the engine was run out of 

r. Here, with 1051b. in the boiler, 102 1b. were obtained 
in the cylinder, and the admission was continued at least 
for 2in. of the stroke, when the pressure on the piston fell 
very rapidly to 65 |b. at one-eig hth of the stroke, expanding 
thence to 151b. ut the point of exhaust. With so little 
steam working through the cylinders, the back-pressure, 
irrespective of compression, was still very moderate. ‘I'he 
engine has a 16-in. cylinder, 22-in. stroke, and four coupled 
wheels of 6ft. diameter, besides leading wheels. ‘I'he 
steam ports are 13in. by ljin., the valve having a lap of 
Zin. outside and ,);in. inside. ‘The blast orifice is 4tin. in 
diameter, a part of the exhaust steam being employed in 
heating the feed water which enters the boiler at nearly or 
quite 212 deg.—a temperature so high that the Injector 
would be inoperative, and, therefore, is not used on the 
London and South-Western line, all the engines of which 
have the feed-water heaters referred to. 

The application of a good indicator to high speed engines 
discloses striking results of great practical consequence. 
The indicator described is the only one we should think of 
employing for the purpose, and even at slow speeds it shows 
evident inaccuracies in the diagrams taken by nearly all, 
if not all, other instruments. ‘The speed of screw pro- 
peller engines is now so high, and the competition 
among makers so close, ‘that only the best indicator 
deserves to be employed on ship board. In the case of 
agricultural engines, too, the working speed of which is 











still greater, the indicator under notice is the only one 
_ which we should feel disposed to place any reliance. 
We have some makers of agricultural engines whose work 
is scarcely inferior to that of some of our best makers of 
railway locomotives, but there are still many village black- 
smiths in the trade whose productions need close investi- 
gation, in the interest of purchasers at least. We should 
like to see the improved indicator applied to each of the 
hundred or so of portable engines to be exhibited this year 
at Worcester. The disclosures in the way of “lead on the 
wrong end,” “taking steam twice on the same stroke,” 
“ back-pressure,” &c., would. we are inclined to believe, 
occasionally astonish those cayable of comprehending such 
things. 


GASWORKS AND THE MANUFACTURE OF SULPHATE OF 
AMMONIA, 


In gas making there are preduced about ten gallons of 
ammoniacal liquor for every ton of coal carbonized. In 
some situations it has been found difficult to dispose of 
this liquor as a gift; and although chemists understand its 
value, gas engineers have not generally been so well aware 
of what might be made of it as to prevent their making 
long contracts for the sale of their ammoniacal liquor at very 
low prices. Some years ago one of the London companies 
entered into a contract with a well-known chemist, who was 
to have'the whole of their ammoniacal liquor for fourteen 
years at 18d. per butt of 108 gallons, equal to about 12d. 
on every ton of coal carbonised. The purchaser, who con- 
verted the liquor into sal-ammoniac (chloro-hydride of 
ammonium), sulphate of ammonia, Xc., at an enormous 
profit, could have afforded to pay 5s. or more a butt; and 
this fact is at last becoming known among gas companies, 
and a few have already taken advantage of it. 

If a gallon of ammoniacal liquor, of average strength, 
be mixed with or “saturated” with about Iloz. of 
sulphuric acid, and the mixture be then evaporated, 
about 11b. of sulphate of ammonia will be obtained. 
The last-named substance sells for from £13 to £14 
per ton to manure makers and alum makers, and a 
few years ago it brought £20. Sulphuric acid is, gene- 
rally, more or less diluted, commercial acid of a speci- 
fic gravity of 1°728 containing 80 per cent. of absolute 
acid. The price is fixed upon the latter only, and is, say, 
2d. per lb., or £7 per ton; and for every ton of absolute 
acid used 1 ton 14 ewt. of sulphate, worth, say, £22, may 
generally be made. Beyond the cust of the acid and the 
slight interest upon an inexpensive plant, the cost of manu- 
facture is practically nothing. ‘The waste steam of a small 
non-condensing engine employed to drive the exhausters 
serves for evaporating the solution, and the attendance re- 
quired is only occasional, and such as a stoker, or any 
labourer chiefly engaged upon other work, can easily 
supply. 

There are various modes, as practised at three of the 
London and one of the suburban gas works, of obtaining 
the required mixture of ammonia and sulphuric acid. At 
the Horseferry-road station of the Chartered Gas Company 
sulphate of ammonia is made, not only from the ammo- 
niacal liquor, but from the water employed in the scrab- 
bers. ‘Ihe scrubbers are lined with lead, and a very 
dilute solution of sulphuric acid is employed in them to 
take up the ammonia in the gas. The acid solution is 
pumped up by means of pumps formed of lead and anti- 
mony, and is allowed to fall in a shower through the 
scrubber, being thus re-pumped in each of two scrubbers 
worked one after the other, until the specitie gravity is 
considerably increased. ‘The solution is then evaporated, 
At the London Gasworks, the ammoniacal liquor is boiled 
inacommon steam boiler. The boiling expels the am- 
monia, leaving only dirty water behind. ‘The ammonia 
goes over into a leaden vessel partly filled with sulphuric 
acid, and the acid, thus charged, is afterwards evaporated. 
At the Surrey Consumers’ Gasworks a somewhat different 
system is pursued, and as this is the same in all essential 
respects as that adopted at the Crystal Palace 
District Gasworks, where a very complete, although 
cheap apparatus was fitted up some three years ago, we will 
describe the latter. ‘The works, erected under the direc- 
tions of Mr. Christie, the Company's consulting engineer, 
have 231 mouth-pieces, equal to as many short retorts, and 
arecapable, therefore, of producing upwards of 900,000 
cubic feet of gas in twenty-four hours. ‘Ihe ammoniacal 
liquor and tar are pumped up into a large tank, in which 
the tar settles to the bottom. ‘The liquor is let on, from 
time to time, into a closed cast iron vessel, lined with lead, 
and called the saturator. This vessel is 5ft. square, 
and for its principal portion is l2in. deep. At two 
opposite sides a chamber 8ft. long, and 12in. wide is raised 

oa further height. of 18in., so that the total depth at the 
two opposite sides is 2ft. Gin. The liquor rises a couple of 
inches or so in these chambers. All the gas made at the 
works enters one of these chambers through a 12-in. pipe, 
and forcing its way through the ammoniacal liquor comes 
up into, and escapes from, the opposite chamber, Sulphuric 
acid is constantly dripped into the saturator, combining not 
only with the ammonia already in the liquor, but with 
that also taken out of the passing gas, ammoniacal liquor 
itself being a powerful agent for the purification of gis 
from ammonia. After the liquor has attained the right 
degree of saturation, it is drawn off into one of a couple of 
open subsiding tanks underneath the saturator. ‘These are of 
boards, lined with sheet lead, and are 11ft. long, 3ft. 7in. wide, 
and 3ft, Gin. deep, inside measure, and at their bottom they 
are 3ft. above the ground. After the saturated liquor has 
settled, dropping any tar deposited by the gas, it is drawn 
off into the evaporator. ‘This is an open cistern, made of 
boards and lined with sheet lead. It is 18ft. long, 6ft. 
wide, and 1ft. deep. The saturated liquor is let in to nearly 
the full depth. Within the evaporator is a series of 
parallel lead pipes, 3in. in internal diameter, jin. thick, 
and having a united length of about 100 lineal feet. ‘These 
pipes are about 4in. from the bottom of the evaporator at 
one end, where the waste steam from the engine enters 
them, and about 2in. from the bottom at the other 
end. ‘The steam warps the pipes considerably, and 
the acid acts upon them, but those under notice have already 
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gone three years, which may be reckoned as the limit 
for their average service. The evaporator is placed 
just over four shallow, open cisterns, formed into a 
rectangle of 18ft. by 12ft. These are also mace of 
boards, and lined with sheet lead. ‘They are 18in. deep, 
and each has a “ well” in the floor, 2ft. by 18in., and 145in. 
deep. After the ammoniacal solution has been sufficiently 
evaporated, which is shown by tbe formation of a film 
upon it, it is run out into one of the cooling tanks just 
described, and within which the sulphate crystallises in 
white needles. On first commencing to evaporate, an 
excessive quantity of acid will be required to produce 
crystallisation, unless half a hundred weight of sulphate, 
ready made, is placed in the evaporator, to form a 
“ mother liquor,” and the evaporator should never be en- 
tirely emptied except when this is necessary for repairs. 
A hood may be cheaply raised over the evaporator, and the 
offensive vapour which attends the process may be con- 
ducted thence into the nearest chimney. After the sul- 
phate has crystallised in one of the four cooling tanks, 
which are to be worked in rotation, one every other day or 
so, the sulphate is placed upon an inclined strainer, 3ft. 
square, to drain. As the salt is sold by weight the drain- 
ing is not allowed to proceed too far, a little moisture being 
turned over to the purchaser. 


The whole cost of the plant described was under £250, 
About 12 cwt. of lead pipe was used, while the open 
vessels, formed of boards—the subsiding tanks, evaporator, 
and cooling tanks—are lined with lead varying from 6 lb. to 
8 lb. per square foot. At the present rate of working of 
the gasworks, about 14 tons of sulphate are made weekly, 
giving a clear profit of at least 9d. for every 
ton of coal carbonised. On an average of six months’ 
work, 11+0z. of absolute acid (100 per cent. strength) were 
used for each gallon of ammoniacal liquor made, a large 
part of the acid going to saturate the ammonia taken directly 
from the gas. For — pound of absolute acid used (value 
3d.) 11b. 11 oz. of sulphate were made. 


There is a question whether gas is not impoverished by 
direct exposure to sulphuric acid. ‘lhe injury, if it exist, 
is certainly not conspicuous, but careful investigation into 
the matter is now going on, many eminent chemists having 
given it their attention. If gas is injured by sulphuric 
acid, it remains to pass the gas through ammoniacal liquor 


Armour Piates.—T he Powerful, old sailing line-of-battle ship, did 


Meraic Wetcuts aNp Measures.—Mr. W. Ewart, chairman of the 


her last duty the otherdayat Portsmouth as a target ship. Theplates | select committee of last year upon the subject, has proposed a bill 
tested comprised one rolled, from Messrs. John Brown and Co., of | for decimalising our weights and measures, and making them cor- 
Sheffield, 15ft. long, 3ft. 8in. wide, and Sin. thick. The Thames | respond with those of other countries; and the bill has on it also the 
Ironworks sent two hammered plates of about the same dimensions | names of three other members of the committee—Mr. Cobden, Mr. 
as Messrs. Brown’s. ‘The Mersey Works, Messrs. Clay and Hors- | Adderley, and Mr. Finlay. ‘The bill would not come into operation 
fall's,sent two hammered experimental charcoal-iron plates of about | uatil after three years from its passing. The system pro 

5ft. by 3ft. Sin., and Sin. in thickness, and the Millwall Ironworks | would rest upon the metre, which was originally based on the ten- 
sent three of nearly the same dimensions, two of the three being | millionth part of the distavce from the equator to the pole. The 
rolled iron, and the third of steel. The practice was made, as usual, | bill proposes to enact that the unit of the measure of length shall 
under the superintendence of Captain R. 8. Hewlett, C.B., with a | be the new yard, or metre, of 39in. and 37,079 bundred-thousandths 
95 cwt. 68-pounder gun, and the distance was 200 yards. Messrs. | of an inch; that the unit of the measure of surface shall be the 
Brown's plate received nine shots in one-third of itslength. One of | square of the new yard, except that the square of 100 new yards 
the Millwall iron plates received eight shotsand the other seven. One shall be the unit of land measure, and shall be denominated 
of the ‘'hames plates received eight shots, three overlapping each | the new acre, or “hectare;” that the unit of the measure of 
other, and four others being edge blows. All these plates were more | capacity shall be the new quart, or “litre,” the cube of a 
severely tested than was the 5jin. French plate that was recently | tenth of the new yard; and that the unit of weight shall be 





only to take up the ammonia of the former, and to then 
evaporate the liquor afterwards. 


tried at Partsmouth, and all passed the tests with considerably less 
injury to the metal than was inflicted on that plate. The second 
plate of the Thames Company was not of quite so good a quality as 
the first named, and the experimental steel of the Millwall Company 
broke up under the first shot. The two plates manufactured by the 
Mersey Company were also easily broken up by the shot. It is 
necessary, however, to state with regard to these two plates that 
the Mersey Company manufactured them at the request of a com- 
pany in the iron trade, having a peculiar kind of charcoal iron, 
which they thought very suitable for armour plates, and which they 
desired to have tested. The result has, however, proved it to be 
utterly unfit for the purpose. As we have again referred to the 
French plates it may not be inopportune to observe that, forming a 
judgment from the results obtained in the trials of some hundreds 
of English plates at Portsmouth, and from the trials of the two 


French plates, the manipulation of the metal is far superior in the | 


English to the French, but that the latter have a great superiority 
in the quality of the metal. 

Tue Stern Framinc or tae Ortanno —The operation of casting 
the metal side-keel plates for the screw frigate Orlando, 46, 1,000- 
horse power, under repair at Chatham dockyard, was completed on 
Tuesday at that establishment. Each of the plates measures 36ft. in 
length, with a weight of from 8) cwt. to 90 ewt. They are intended 
to be placed on her keel, near her screw post, in order to add to the 
strength of the stern, which was found to have been very much 
weakened from the working of her machinery. Since the Orlando 
has been in the shipwrights’ hands she has been strengthened 
throughout by the addition of knees and bracings to those parts of 
her keel and sides giving indications of weakness, in addition to 
which she has been furnished with metal buttock knees, each 
weighing 28} cwt. The whole of her copper sheathing has been 
stripped off, and any defects discovered in her mahogany planking 
made good, The repairs now in progress will be completedin about 
eight days, orders having been received from the Admiralty for the 
Orlando to be ready for undocking on the 4th of June, immediately 
after which she will proceed to the Nore, where she will resiip her 
guns, shot, shell, and the heavy stores removed from her, to enable 
her to be taken into dock. The Orlando will rejoin the squadron 
on the North American station. 


|the weight of a new quart of distilled water, to be denomi- 
nated the “kilogram,” the half of which shall be the new pound, 
consisting of 11b., 10z., 3drams, and 326 thousandths of a dram 
| avoirdupois. The thousandth part of the kilogram to be called the 
a gram,” and be used in pharmacy and for weighing bullion and 
| precious stones. ‘Tables would be issued by the Board of Trade 
showing the proportions of these to the old weights and measures. 
| The bill is not appointed for second reading until the 1st of July. 

| Science ExaMtNxation OF THE ScreNcE AND ArT DEPARTMENT OF 
| THE ComMitree OF CounciL on Epucation.—The annual May ex- 
aminations of the pupils of science schools and classes by the 
Department of Science and Art have just terminated, and the result 
shows a very satisfactory increase in the number of centres 
of examination and the number of pupils who have come up 
to be examined. In geometrical drawing the number of pupils 
examined in 1862 was 119, but this year they had increased 
to 289. In machine drawing the number has increased from 70 
to 194, and in building construction there has been an increase from 
45 to 107. In theoretical mechanics there has been a falling off 
from 52 pupils to 35, and in applied mechanics the decrease is from 
47 to 22. ‘The experimental sciences appear the most popular. In 
acoustics, light, aud heat, there is an increase from 47 to 121, and in 
magnetism and electricity the increase is from 105 to 207. In- 
organic chemistry shows an increase from 558 to 679, and organic 
chemistry an increase from 105 to 157. It is rather remarkable that 
there should be a falling off in some of the natural sciences. The 
nunxber of pupiis in geology has deceased from 189 to 129, and in 
mineralogy from 81 to 46. There is a slight decrease in animal 
physiology from 549 to 343, but in zoology the decrease is from 84 
to 41. In vegetable physiology there is an increase from 66 to 126, 
and in systematic botany from 26 to 84. In mining and metallurgy, 
which has been lately added to the list of subjects, there were 29 
pupils in the former and 63 in the latter. The centres of examina- 
tion have increased from 54in 1862 tu 71 in 1863, and the number 
of pupils examined in the different subjects has increased from 
1,943 to 2,672. These figures only give an approximate estimate of 
the number of pupils receiving instruction in elementary sciences, 
because a considerable proportion are not sufliciently advanced to 
attend the examinations. 














LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TWIN SCREWS. j 

Sir,—My attention has been drawn to a letter from Mr. G. Gill, | 
in Tue Exaweer of the 8th inst., in which he incorrectly states 
that Mr. Roberts and myself are mentioned in the preceding number 

as “the inventors of the twin-screw principle.” If Mr. Gill will | 

take the trouble to read your article again he will find that he is | 

in error, as no such claim appears; and by referring to the report | 
of my paper, which you did me the honour to insert in the previous 
ounben, ne will find the following passage, viz. :—‘ I must beg to be 
understood that I do not claim, either for Mr. Roberts or myself, the 
invention of propulsion by two screws, but simply a method of 
applying them, by which their greatest useful effect may be de- 
yeloped, &c.” (having reference to the application of separate and 





| independent engines, and the peculiar manver of fitting the screws 
| described in my paper according to Mr. Roberts’ patent). In the 
| course of the paper I further mentioned that we are indebted 
| to Captain Carpenter, R.N., -for first introducing the principle 


of two screws. A reference to his patent of October, 1840, 
No. 8,245, will fully confirm that statement; in fact, many trials 
of his invention were made long previous to the date Mr. Gill 
claims as being the “ first designer” of the plan. Captain Car- 
penter, however, although recognising the importance of separate 
action, as an aid to steering and for other purposes, employs the 
intervention of gearing actuated by one engine. This, however, 


only effects partially the result which Mr. Roberts obtains | 
in a simpler and more efficient manner by applying a separate | 


engine to each shaft, thus producing that independent action which 
forms the most valuable feature of the principle. Mr. Roberts clearly 
shows this arrangement of engines in the diagrams and letter-press 
of his specification; and although he may not have entered into a 
minute description of all the advantages to be derived from it, I 
submit that he is clearly entitled to all the applications that such a 


Fia. 1.—(See Table on following page.) 


principle may be capable of, his object and intention being unmis- 
takeable. Mr. Roberts shows an application of twin screws to single- 
keel ships in his patent of October 17th, 1851, No. ——; that of 
May 22nd, No. 14,130, being an improvement of the foregoing. 

He brought this sy:tem before the Admiralty and Sir Baldwin 
Walker in the same year that he patented it (being six years pre- 
vious to Mr. Gill's introduction to the same quarter), and has un- 
ceasingly advocated the advantages to be derived from the system 
| on many public occasions up to the present date, of which there is 
abundant proof. 

In 1860 I personally exbibited models and diagrams of vessels 
for war purposes, on Mr, Roberts’ improved principles of fitting 
twin screws, to Sir Baldwin Walker and the Lords of the Admiralty, 
and on that occasion and subsequently I described all those advan- 
tages Mr. Gill mentions, and many more which I had developed in 
practice. Having fully explained these plans in the paper I read at 
the society of Arts, I shall not trespass further on your space. 

10, Adam-street, Adelphi, Tuos. Eow. Symonps, 
26th May, 1863. Commander R N 


————-, 
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TRUSS GIRDERS, 


Si,—I take some interest, as an engineer, in the subject to which 
you devoted a leading article in your impression of tie 15th inst., 
relating to a peculiar form of truss girder, having vertical struts 
and ties sloping in each half span in one direction only, via., down- 
ward from the ends towards the middle of the span ; ind I think 
that the question raised in the public discussion alluded to by you 
should be freely canvassed with a view to its permanent settlement. 
As a contribution to this object I send for your perusal, and, 
if you think proper, for publication in your columns, aa analysis 
of the most elementary form of this kind of truss. When 
the objection alluded to was started, my impression — in the 
absence of a more precise explanation than was given—was that 
the gentleman who made it, and than whom, | may say, no 
one is better qualified to give an opinion, intended it to apply to all 
trusses of the same geometrical form, whether, as in the great 
Jumna Bridge, the vertical struts are so jointed as to resist pro- 
perly, when required, a tensile stress, or, as in the Murphy-Whipple 
truss, described by Mr. Colburn, the struts are, for economical 
reasons, not so designed. ; 

I think if he had only intended to object to the latter, the objec- 
tion would have been directed to the peculiar mode of jointing the 
struts, not, as was the case, to the geometrical and statical charac- 
teristics of the truss. To the Murphy-Whipple truss pure and 
simple the objection is, no doubt, sound to the extent admitted in 
your leading article, and your reply thereto is equally so, and is 
conclusive (under the stated conditions) as showing the perfect 
safety of the bridge. My present object is to show, bya rigid 
analysis of the condition of the girder under the most unfavourable 
circumstances of loading, that the former class is not open to the 
objection stated; because it will be proved that the statical condi- 
tions which govern all sound constructions of this kind are 


being so I think this form deserves more attention than it has 
hitherto received in this country ; it can be shown to be fully as 
efficient as any other, and it contains less material if designed with 
equal care, and if the depth, span, and mutual distance of the loaded 
joints and other conditions are the same in any form that may be 
compared with it. The accompanying analysis is based upon the 
same general principles as the methods developed in Mr. Latham’s 
book on “Girder Work” (1858), but is somewhat modified in 
detail with the object of exhibiting a more complete generalisation of 
the subject, and of avoiding the obscurity which pervades some of 
that author's processes; both, as I conceive, desiderata to students 


girder, by making the proper allowance for the angularity of the 
struts. 
To fix the ideas each step of the general analysis is accompanied 


are the requisite data :— 


Ft. In. 
Span between centres of end pillars of girder... = 63 4 
Depth between centres of joints of top and 
bottom booms oe = 6 4 


Width of panels or spaces, centre to centre 
of vertical struts thi wy oe ee es. ae SS EG 4 
Angle of ties with the vertical = 9 = 45 deg. 
The greatest moving load was calculated at } ton per foot of span 
per girder. 
The fixed load (platform, girders, permanent way, &c.) was cal- 
culated to be 0:31 tons per ditto. 
Therefore, the values in this particular case of the quantities 
denoted by I’, F’, and I" are, for one girder:— 


Tons. 
F = total fixed load per space or panel, or per joint = 1-96 
F' = do. moving do. do. = 475 
F"= do. load of both kinds do. = 671 


Then Lable I. (see next page) contains the analysis, both generalised 
andin this particular case, of the stresses produced by the action of the 
above loads upon the several bars of the web and booms ; and TablelI. 
contains the nett sectional area (exclusive of whatever is required 
stresses, of which the intensity is fixed at {5 ts per square 

aay sa : (3) tons) P ie 


tension 2 
compression § 


inch of { 





completely satisfied, and nothing remains but to render the details 


strength of good wrought iron. 


approaching the subject for the first time. The same method of | 
reasoning is, of course, applicable to every other form of triangular | 


by a reference to the ease of an actual bridge, of which the following | 





(compression § 


shows they are liable as well as to perform their duty as { em 


in § compression } 
( tension § 

It must be noticed that the central vertical bar in the web, to 
which no number is attached in the diagram, has no piace in the 
system of ties and struts, which is perfectly complete without it. 
Its only use is to stiffen the top boom against vertical deflection, 
| when that is doing its duty as a horizontal pillar under compression, 
| and, perhaps, to assist in securing at its foot the cross joist which 
occurs there. If the joists were laid on the top of the girders, it 
would then be quite ‘essential, in order to convey the load on the 
joist at its top, to the joint of the web at its foot. 

TABLE II. 
Showing neti* sectional area of every bar of web and booms in square 


inches; tae intensity of all Ws a } stresses being fixed at 





291 
{3 , tons per square inch. 























for jointing and stiffening) of those bars, required tu resist those 


which is about one quarter the ultimate | 

















oe — a 
Ties: nett sec-| ++ 
pcntd ,. | Struts : nevt ver boont: 
— pale sectional area | Upper boon : 4 goa 
Nos. of bars) ee.’ _ “qr? | Tequired,being} vett see-] sionalarca 
fweband| — LS re + Sy, tional area seapengen? d 
: webanc 3 25 >| required soqute , 
pooms, or F ’ sing 
valuesufn, Note the com-| pote the ten-) being tH» pe” 
reasion on | eing n 
a = N 4,| Sion on struts By hg 
Sp oe Nos, 5 and 6. 
» 6,7. 
1 8-54 8°63 8°63 6-04 
2 G77 | Grst 15°34 | 10-74 
3 515 5-20 20°13 14:09 
4 365 3°69 23-01 16-10 
5 | 229 232 23°96 


C. Rerty. 





Temple, May 19th, 1863. i 





* These areas are exclusive of what is required for joints, &:., or for the 


| stiffening of strats. 
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TABLE I.—ANALYSIS OF STRESSES 


UPON 


BARS OF 


WEB AND BOOMS. 





W E B.—The diagonal bars are called “ Ties,” the vertical bars “ Struts.” 


i 


BOOMS. 








The vertical struts divide the span into equal panels or spaces, say hin number. The fized load 
is chiefly applied at the bottom joints, where the vertical struts meet the diagonal ties on the lower 
boom, which is also the case with the entire moving load; aud, though that portion of the fixed 
load resulting from about half the weight of the girders is applied at the top joints, it will not 
materially affect the accuracy of the results to consider the whole load of both kiuds as applied at 
the bottom. 


h being the number of spaces, the number of loaded joints ish—1, and }h isthe number of the 
middle loaded joint which divides the girder symmetrically. The intensity of the loads being 
uniform, and their distribution symmetrical, as are also the halves of the girder on each side of 
joint numbered 44, whatever effect is produced by the loads on one half, the same effect is pro- 
duced, under similar circumstances, upon the other, and upon each of their corresponding symme- 
trical parts ; therefore it is sufficient to consider the effect produced upon one half, say the l-ft-hand half, 
of the girder by the fired load unformly distributed over the whole length of the girder, and the 
moving load partially distributed—that is, resting in every possible position. The girder being 
supposed horizontal, all the applied external forces are vertical. The load is concentrated upon the 
bottom joints of the girder numbered 1 to h—1, by means of the cross juists attached at those joints. 





| Consider now the effect of the vertical force F applied to any joint (say the n*) by the load. 


| The pressures upon the two piers A and B produced by F on the nx“ joint are together = to I’, and 


fAr 
UBS 


4 joint; using the common length of a space 


| by the principles of the equilibrium of three parallel forces in one plane, the pressure upon 


| is proportional to the distance of { K | from that x‘ 


(i.e., the common distance between the struts) as the unit, we have F applied to the n‘ joint is sup- 
> F 
= to 8 =} 


h 


h—an 


ported by the resistance of pier A = to (hk —n) I’ and by the resistance of pier B 
ie 
being the distance of n'* joint from B, and x its distance from A. 











c } 
Pressure on A is transmitted from n‘* joint, * lying between { bh Pa 8 d Hy 1 } by means of— 
considering { i aianins! stresses {neuro ; — a tensile stress . 
|| (=—@—n). eco. 9 on each tien....-.1 
| ce . 
| =—(h—n). 7 each strutn...}h+1andalso=—(h—n). ¥ soeer. oneach tiefh..1 


together with a compressive stress 
F 
= +(4—1)- > on each strut BMeooeel 


=+(h—2). = ef 


oneach tien..}h-+1 and also = + (h— ms on each strut th... . 1. 
t 


landih 


Pressure on B is transmitted from n*” joint; n lying between { $h+1landh—1 


} by means of 











; 


TIES. 





| For each tie numbered n, 


—T,, = total resultant tensile stress due to fixed load. 
||\— T',, = greatest tensile stress due to moving load. 
+ T’, = greatest compressive stress due to moving load. 


| FIXED LOAD. 


This has to be 
considered uni- 
formly distribu- 
ted amongst all 
the loaded joiats 

1...4—1. 


F= force applied 
|| by the fixed load 
|| vertically toeach 
|| loaded joint. 


|| The resultant 
| Stress upon any 
tieis tensile only 


| 
|| gative; hence 
| 


| —T,=-*, 
hI 

x F cosee. § 
Ss : 1-96 
monte RES 


| x 1-414, (9 being 
|| 45°) 
i} 

eS. 2s 


Zn X 0277 


MOVING LOAD. 


Greatest tensile stress produced 


by moving load upon any tie 2 
occurs when the longer segment 
cut off from the span by that tie 
(including the joint at the foot of 
that tie) is Joaded, and the shorter 
segment remaining is unloaded; 


because any load put on the latter 


produces compression, only, on 
that tie, which neutralises part of 


the tension caused by 
the longer segment. 


the load on 


So, also, the greatest compres- 
sion on the same n*® tie occurs 
when the same shorter segment is 


loaded, and the same 
ment is unloaded. 


longer seg- 


Therefore, denoting by —~, the 
sum of all the — terms of the 
series affecting tie nm, and by + =, 
the sum of all the + terms, we 
have the greatest tensile stress due 











STRUTS 











For each strut numbered n, 
+ 8, = total resultant compressive stress due to fixed load. 
+ 8’, = greatest compressive stress due to moving load. 
— 8’, = greatest tensile stress due to moving load. 


FIXED LOAD. 


The downward force 
F, produced by the 


| action of the fixed 
|| load, applied to every 


bottom joint pro- 


| duces a stress, —T’, 


upon any tie n,which 
is transmitted to the 


| top joint of that n 


tie, and is there re- 


solvedintotwocom- | 


ponents, of which 
the vertical compo- 
nent is the whole 
compressive 
=+5, on strutn 
due to the fixed 
load. 


oe on ee 


cosec. § 
Observe in this ex- 
pression and also in 
those for + 8’, in 
next column, that 
T and T’, takenfrom 
columus 3 and 5, 
have changed signs, 
because in each the 
factor = has changed 
sign, —> in relation 
to the ties becoming 
-+, in relation to 
the struts, and con- 


stress | 





MOVING LOAD. 


Since the compressive stress on any 


strut x is produced solely by the tensile 


force acting on the tie n which meets it 
at the top joint, being, in fact, = the 


vertical component of that tensile force, 


and, moreover, because any force acting 


downward upon the foot joint of that 


strut, and applied externally to it, pro- 


duces a tensile stress upon that strut, 


neutralising an equal compressive stress, 


it follows that the greatest compressive 


stress upon strut 


n 


occurs when the 


longer segment cut off from the span by 
the tie x is loaded (including the joint at 
the foot of that tie), and the remaining 


shorter segment is unloaded; and, con- 


versely, the greatest tensile stress on the 


same strut occurs when the same shorter 


segment is loaded, and the same longer 


segment is unloaded. 








| + H, = total compressive horizontal 


| moving loads uniformly distributed. 


For each bar of upper boom numbered n | For each bar of lower boom numbered n, 
— H,,= total tensile horizontal stress 
stress due to the sum of fixed and /| due to the sum of fixed and moving 
loads uniformly distributed. 

It is only necessary to consider that half of the girder nearest to pier A, the 
loads and therefore the forces and stresses being symmetrically distributed. It may 
be conjectured (and that must be verified by analysis) that an uniform load pro- 
duces a greater stress upon the booms than any partial load, and that the stresses 
upon both booms are connected with those already determined for the ties and 
struts, and may be deduced from them. ‘To examine this let F” denote the 
downward force due to the sum of the fixed and moving loads suspended from 
each of the loaded joints numbered 1 to h — 1. Looking at the annexed 
diagram of part of left-hand half of girder, it is evident that bar n of lower 
boom is affected by tie m and strutn +1. (See Fig. 2) 

The resultant compressive stress upon strut n + 1, due to load F” upon every 
joint 1 to h— 1, causes a vertical downward force upon joint nm, which is further 
increased by the force F” due to the load suspended from that joint; 


the former being 3, 4. 7 (by columns 7, 3), the total downward force upon 
a 


| the x» joint is therefure— 


| nearest pier A towards the centre of span. 


Bue c+ F"= r B+1t+A4=2%,. 5 ey column 2). 
t 
The who’e force F" applied vertically by the load to joint has been added to 
the first term 3,41 . —, because that part of F” which is transmitted to 


h 
pier B is already accounted for, as also the compressive stress on tie , in the 
preceding expression for the resultant stress upon strut  +- 1, due to the con- 
stant force F" acting downward upon all the loaded joints. 


The total vertical force x, . F* is the resultant of two components, one 


a h 
=—s- r acting horizontally upon bar of lower boom numbered n; the 
t 7 
other acting (as previously seen, column 3) along tie », and = — &,. rx 


cosec. §; the latter component is transmitted to the top joint of tie n, and is 
ae acting along 
strut m (as we have previously seen, column 7), the other = + %,. . 
on bar x of top boom. , 

Thus are obtained the stresses upon bars n of upper and lower booms resulting 
from the total force applied to joint n, and so far the operation is analogous to 
that by which the values of S have been determined; but here we observe that 
the stresses upon the bars of the booms accumulate as they recede from the 
Thus the total stress upon bars 1 
result ouly from the total force applied to joint 1 by the load upon it + the 


s 


there resolved into two components, one vertical = + 


acting 
































































































































® tensile stress ‘ F cosee. 9 I sos coieiihas nine aiaiitellin Here of ay Therefore the greatest compressive || resultant vertical compression on strut 2; and this is denoted by | H,= 
—- om ~ — es ° ry | 7 | as : * . 
=—n. t on each strutn+1.. 3h, and also = — n.—— i oneach tie}h+1....h 0 moving 10 '¢ a Phe Y | stress due to the moving load, or Ta. e: But this has to be added to the stress, calculated in the same way, 
} + eosec. F* cosec. i } on , . roe . ‘es 
j a fa on each tien +1.....h ae} = — . c. B A ee mor aoe +8',= -—T . ; resulting from the total force applied to joint 2, pote to; H: Hence 
. ¢ “" cosec. - par = re 
together with a compressive stress 4-75 X 1-414 | “Gant on ae ; . +H, = + Hi + &- zhi 
| (=+n Fr cosec.@ on each tion +1.... }h, and also = + x F on each strut }/ tp eT eit 10 «~~ %» || that strut which | eee —_ © stress upon the |’ and, generally, the stresses upon bars » of both booms are ” 
| ht h || meets it at the top , same strut due to moving load, or cH = {iit Wat... + Mata. F }. 
= -— oneach strutm++1......h and the greatest com- ||| Joints. : a h 
re h * pressive oa on nth Greatest | wk hae +T, . __ The greatest horizoutal stress acts upon bar $4 of topboom and = H4,; and 
| i A . tie due to the same | tensive stress || ""™ cosec. § if there had been a bar numbered }/ in the lower boom, the total stress upon 
| Thus is obtained the whole scheme of stresses upon each Lar of the web due to the single force F | | oe TT it would have been =— H_}), but as it is that stress acts only upon the joint 
| fC ge ed te apa vs ape any ~~, ~ ¢: ni and the vertical columns below, each | — F’- cosec. 9 | produced by | numbered } h, being the horizontal resultant of the two tensions upon ties Ieand 
secutive values of n, cor ig ~effictent = oan om i ; : es : 
in oa om oo fer as they apply to the left-hand ‘half ot tegen bein aan - = ~ a X+2, . persone 4 This coiumn contains | Thiscolumncon- | Thiscolumneon- |———| (J +1) + {—Hi—H,—.... — Hya- i}. These results may be veri- 
| the table to the next half, for the reason previously given. ‘Then the one of all the 20-efliclents | 7. ¥ pear — ed —_ pr marked pn lle wy roy | posse ed _ strut | fied by equating the moments in the usual way. 
|‘ contained in any horizontal column opposite te any given tie (being the sum of an arithmetical wi & net X+, oe yn she dias pardons | the ‘qrentest ome the 1 greatest py be = panies ae ape se Sonar Lhe Ore endows tent 
| : : * : sae "+ cosec. P “ti mi east reat~ a | F any bar of either boom occurs when the moving load 1s orm eS) or 
| series) is the co-efficient, which, multiplied by — 9, gives the resultant stress upon that tie due en ae ern together on dns y hang we pe —— = tiueed bytheaction | oo omer © h— 1 of Ge hats joints, for it is evident that any additional load 
| to aload producing F upon each and every loaded joint. And, moreover, the sum of the + terms || tains for each tie| Values of [Values of | “°s par hg ae = 4 ae now pe { ie na} any joint { dinsintees | the stress on certain bars of both booms, and does 
in a fay soenee gives the total compression upon that tie, and similarly the sum of the —terms ||1.... 5 — =: Er L.... 5,or P | taken together, or | + 1 not alter the condition of the remaining bars cf the same. 
ives the total tension. ? ‘n y , | sewte Val f Total tensile Total compressive; Nos. of 
& Values of Values of Values of Values of | Values of lmarked| Values of =, taken | — a se amare bars of | stress on bars of | bars re- 
—_——$—$— —T in terms of T TT +5 ‘ + 8 | +58 + 8! from column 2, +Sumy lower boom upper boom, ferred to, 
: | | | | RG mses ‘i ” - ae ai —_~* ° . with signchanged| — oh - or values of or values of | or values 
Foree F applied at every joint numbered 1 | | 34 5 | 6 | 7 | 8 | 9 " oof eile oe a Gytt. spaces. Tons. eis — Tons | Tons. by column 7. | =+2, x 0671 — H,. + H,. of n. 
a, scaipanch Bist Ca Bod Bad Sad Ba | .s - || ; ’ ; ’ " é‘ . — —_—— 
Produces a tensile 1 —9 |—8 |—7 -6 —5 |—4 |g ball laced = r=——45 — 12-465 —>,=—-—45 — 30-224. — 42-689 8-815 + 21:375 + 30-190 | 2 Di = 45 } + 30°195 — 30°195 + 30195 1 
| | } 1 | | + 
stress —| | ——- + | —_ a 
6 |-5 a -s -8 | 5 | Te — 86 |— 24179) 2 . + 17-100 | =o | F 28485 — 53 680 + 53°680 2 
— Fr cosec 9 Ss |} 1 |-8 |-6 |-4/-8 |-8 |-1 | == — 35 — 969 |FPST 1p oer — 33874 + 6-856 F 0475 | +2396 | 2 2 = 95 + . 
th ee nk ae ES are 
ear es eae — ¥,=—28 | — 18-806) + 13:300 ; | 316-775 — 70455 + 70-455 3 
So a oe ee on = an Of — 6995 ee P57 ’ 107 = + 16°775 20 ‘ a7) 
> = algebraic sum of nes | | | | —t,=—21\— 14°105| + 9975 | a P. i e 4 
. Pe hs — = 15s = ’ ' ’ ~ 10-06 — 80-520 + 80°520 
the series as affecting 4 |+1)\+2 ‘ied 7 5 |—4 |-3 9 7 | =y=—15 — 4155 +Bi=+ 6+ 4-030 — 18-260 + 2-938 2-850 + 12-913 4 B= | + 3 
i Soemenindy a ek ey ¥s=—15 |— 10-075, 7-125 | + 83875 . 
— - ~ ‘385 arene +4 rte +4 oe 2 + +o . = 5 + 3355 oO 
numbered ] ( 5 +1 +2 +3 +4 Ls | 4 |-s |-2 a | =%= 5 | — 1:385 +3s=+ 10 + 6-717, 11-460 ob 0979 — 4750 +- 8104 5 S; 0 | + i) 
Numbers of vertical columns 1 2 3 4 | 5 | i. 6 7 8 9 | 10 11 12 13 | 14 | as 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

192, Heisrich Caro and Joun Dau, Manchester, ‘‘ Improvements in 
obtaining colouring matters, part of which improvements is also appli- 
cable to dyeing and printing.”—Petition 21st January, 1863. 

451. Ricuarp Percy Roserts, Kennington Oval, Surrey, “‘ Improved axle- 

xes for carriages or vehicles.”—A communication from James A. 
Cramer, Brooklyn, New York, U.S.—Petition recorded 19th February, 
1863 

603. Jean Fraxcois Gits, Antwerp, Belgium, “ An imy d furnace for 
the revivification of animal charcoal,”— Petition recorded 4th March, 1863. 

761. Joun Baieuam and Ricuarp Bickerton, Berwick-upon-Tweed, N.B., 
‘*Improvements in reaping or mowing machines.” — Petition recorded 
20th March, 1863. 

787. Louis CuRISTOFLEAU, Boulevart de Strasbourg, Paris, ‘‘ Improvements 
in fire-arms.”— Petition recorded 23rd March, 1863 

940. RicHwaARD ARCHIBALD BKoomaN, Fieet street, London, “ Improvements 
in hardening and colouring gypseous limestone and sand and cicareous 
stones,”—A communication from Pascal Nicolas Balthazar Fioravanti, 
Paris.— Petition recorded 14th April, 1863. 

955. Joun Lamp McLay, Liverpool, “Improvements applicable to 
mariners’ compasses.” 

957. CHARLES TERRETT, Clifton-place, Stapletor-road, Bristol, ‘ Improve- 
ments in preventing incrustation in steam boilers.” 

959. WILLIAM OLDFIELD, Noble-street, St. Luke’s, London, “ Improvements 
in the construction of locks, applicabl despatch and other boxes, 
writing and dressing cases, and other similar receptacles,” 

961. Tuomas ALFRED WILLIAM CLARKE, Leicester, “*‘ An improved con- 
struction of shuttle driver, and apparatus for woking the same.” 
—Petitwns recorded 16th April, 1863. 

963, Kicuanp Kyiout, Dunkirk, France, “‘ Improvements in treating and 
preparing iron, copper, and other wires for telegraphic and other uses, 
for the purpose of preserving them from corrosion or decay.” 

965. JaMES KicuMoND and Tuomas Ricumoxp and Danie, Har.ina, 
Burnley, Lancashire, ‘Certain improvementsin looms for weaving.” 

967. RopertT CaLvertT CLaruaM, Walker, Northumberland, ‘‘ Treating the 
waste liquor from bleaching powder stills, in order to obtain hydro- 
chloric acid and other products therefrom.” 

909. Wittiam MassinouaM, Boston, Lincoinshire, “ Improvements in 
apparatus for cooling liquids,” 

971. Bernard JAMES WEBBER, Newton Abbott, Devonshire, ** Improve- 
ments in apparatus for separating corn from the ears, and for combing 
straw.” — Petitions recorded 17th April, 1863. 

973. WILLIAM STEVENSON MacpONALD, Manchester, ‘‘ Improvements in 
apparatus for drying avimal, vegetable, and mineral substances.” 

975. WitLtAM Benoni Burven, Malvern, Worcestershite, “ Improvements 
— and axles, applicable to locomotives, carriages, and paddle 
wheels.” 

977. Tuomas Hunt, Banbury, Oxfordshire, ‘Improved apparatus for 
obtaining motive power,” —Petitions recorded 18th April, 1863, 

970. CuakLeEs Ranpotru and Joun ELper, Glasgow, Lanarkshire, N.B., 
‘Improvements in surface coudensers.”— Petition recorded 20th April, 








1863, 

985. ALFRED Forp, Stewart’s-buildings, Battersea Fields, Surrey, and 
Ricuard RieG, Great Winchester-street, London, ‘An improved 
method of re-forming and re-using old or waste vulcanised india-rubber.” 

987. JosuvUa Heap, Ashton-under-Lyne, Lancashire, ‘I ts in 
adjustable wrenches for nut pipes and pins,” 

991. Joun Wittuiam NorrinauaM, Clayton-place, Kennington-road, Surrey, 
** Improvements in two-wheeled vehicles.” 

993. Huan DonaLp, Johnstone, Renfrewshire, N.B., “ Improvements in 
machinery or apparatus for bending or straightening metal plates.” 

995. WILLIAM COLBORNE CAMBRIDGE, Bristol, ‘* Improvements in the con- 
struction of harrows,”—Petitions recorded 21st April, 1863. 

1001. Tneoporke Grace, Bristol, “ Improvements in reaping and mowing 
machines, part of which improvement is applicable to other useful pur- 
poses,” 

1008. Epwarp James Jxrrs, St. James’-street, Old Steyne, Brighton, 
Sussex, and THOMAS ‘1URNER, Stanley Bridge Wharf, King’s-road, 
Chelsea, Middlesex, ‘‘ Improvements in the making and construction of 
carriage ways.”-—Petitions recorded 22nd April, 1863. 

1007, Joun WittiaM Prorritt, Park-road, Peckham, Surrey, and WiLLIAM 
Lunypt Duncan, Pembroke Cottages, Caledonian-road, London, *‘ An im- 
proved mode and apparatus for distributing sand or any other suitable 
substance or substances on the rails of railways and tramways.” 

1009. Rosert Ricuarpson, Great George-street, Westminster, London, 
*- Improvements in railway permanent way.” 

1011. WituiaM CLARK, Chancery-lane, London, “ Improvements in the 





1087. Jouw Wissertey, Manchester, “ Improvements in machinery or 
o— for winding cotton, silk, wool, or other threads on spools or 


ree! 
1089. WiuL1amM Cuark, Chancery-lane, London, “ Improvements in the 
fact of hydr ite of ammonia and of alkaline and earthy 
cyanides.”—A communication from Louis Joseph Frédéric Margueritte, 
Boulevart St. Martin, Paris. 

1091. Epwarp Grirfitu Brewer, Chancery-lane, London, “ Improve- 
ments in welding and rolling metals, and in machinery connected there- 
with.”—A communication from Michel Helson, Hammont, France. 

1093. JosHuA ApPLEBY, Manchester, ‘ Imp ts in propelling ships 
and barges.”— Petitions recorded 30th April, 1863. 

1095. Joun McFaruane Gray, Prince Edwin-street, Liverpool, ‘‘ Portable 
apparatus or instruments for rivetting, caulking, chipping, and other- 
wise operating upon and treating metals and other substances.” 

1096. Epwarp Jones, Charlton, Kent, ‘‘ Improvements in drainage and in 
water-closets, and in the means and apparatus necessary for the same 
respectively.” 

1097. WiLL1AM CLISSOLD, Dudbridge, Gloucestershire, ‘‘ Improved apparatus 
for fulling woollen cloths and washing and cleansing woven fabrics.” 

1099. Joskri Bapart, Bishopsgate-street, London, *‘ Improvements in the 
preparation of rape seed cake, linseed cake, poppy seed cake, niger seed 
cake, sesseme seed cake, and ground nut cake.”— Petitions recorded lst 
May, 1863. : 

1101. Wit Tuomas Smitu, Dalston, Middlesex, ‘‘ Improvements in 
washing machines.” 

1103. Groner Burt, Birmingham, ‘‘ Impr 
punching, stamping, or forging metals.” 
1105. SamukL JouN BartLett, Maidstone, Kent, ‘ Improvements in appa- 

ratus fer straining and drawing off liquids.” 

1107. Jonn Tuomas OakLey and THoMaAs OAKLEY, Grange-road, Bermond- 
sey, ‘* Improvements in the construction of garden pumps, part of which 
said improvements is applicable to fire engines and other hydraulic 
machines.” - Petitions recorded 2nd May, 1863. 











in y for 
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in the manufacture of buttons.”—A communication from Pierre Labat, 
Rue St. Sébastien, Paris.—Petitions recorded 17th January, 1863. 

164. Jonn James Lunpy, Leith, Midlothian, N.B., ‘‘ Improvements in the 
manufacture of metallic casks and vessels."—Petition recorded 19th 
January, 1863. 

171. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, “ Improve- 
ments in colouring, bronzing, and preserving iron and steel.”—A commu- 
nication from Claude Joseph Thirault, Rue du Mont Thabor, Paris,— 
Petition recorded 20th January, 1863. 

187. ERNEST Bazin, Angers, Maine et Loire, France, “An improved 


19%. Huinrich Caro and Joun Date, Manchester, ‘ Imp ents in 
obtaining colouring matters, part of which improvements is also appli- 
cable to dyeing and printing. 

193. Henry Howcrort, Rue de la Grandiére, Tours, France, ‘ Improved 
machinery for separating bst: of diff specific gravities.” 
— Petitions recorded 21st January, 1863. 

198. JAMES MarTIN Bincer, Brussels, Belgium, ‘* An improved paste or 
composition to cover the rollers used by letter-press printers.” 

203. Tuomas Lampert, Short-street, Lambeth, London, “ Improvements in 
apparatus for drawing off water or other fluids.”— Petitions recorded 22nd 
January, 1863. : 

223. RICHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in the manufacture of anvils and other metal articles requiring hard 
surfaces."—A communication from Louis Jules Duhesme, Alexandre 
Rey, and Ernest Muaux, Boutancourt, France.—Petition recorded 24th 
January, 1863. 

243. Henry BERNOULLI BaRLow, Manchester, “ Improvements in preserv- 
ing timber, and in apparatus employed therein.” —A communication from 
Etienne Marechal, Paris. 

252. Francis WILLIAM Wymer, St. Ann's-row, Newcastle-on-Tyne, “ Im- 
provements in steam engines.” 

259. Eugene Gustavus Muntz, Birmingham, “ Improvements in securing 
axles and axle boxes,”— Petitions recorded 28th January, 1863. 








1109. Epmuxp Ricuarp Soutiupy, Wareham, Dorsetshire, “Improvements | 271. CHARLES Hanson GREVILLE WILLIAMS, Rumford-street, Glasgow, N.B., 


in the extraction of scents from plants, flowers, and other odoriferous 
substances.” 

1110. Joun Fortung, Morton, near Bingley, Yorkshire, ‘‘ Improved means 
of joining or fastening together lace, blond, quilling, or similar 
materials.” 

1111. Joun Morris Jonnson, Epmunp Jonnson, and CuarLes Jonnson, 
Castle-street, Holborn, and Lovis Bextuine, Ironmonger-street, St. 
Luke’s, London, ‘Improvements in the production of show tablets, 
advertisement tablets, name plates, architectural facings and decorations, 
aud other ornamental, decorative, and inscriptive articles.” 

1113. Grorek Haseitine, Southampton-buildings, Chancery-lane, London, 
“Improvements in springs for railway carriages and other purposes,”— 
A communication from Richard Vose, New York, U.S.—-Pétitions recorded 
4th May, 1863. . 

1115, Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the manufacture of wrought iron and steel, and in the apparatus to be 
employed therein.”"—A communication from Adrien Muller, Paris. 

1116. WittiaM Wa.LsH, Manchester, “ Impr btaining and 
purifying oxalate of soda, which improvements are also applicable to the 
manufacture of oxalic acid.” 

1117. Ropert Georar Kxxt, Old Crompton street, Soho, London, “ Im- 
provements in the construction and arrangement of shades and reflectors 
for gas lights.” 

1119. WittiAM Bootnroyp, Halifax, Yorkshire, “Improvements in sta- 
tionary engines or ap) aratus for obtaining motive power.” 

1123. JuserpH Henry Kyort, Nelson-square, Blackfriars-road, London, 
** Improvements in pumps.” 

1125, WILLIAM CRANE WILKINS, Long-acre, London, ‘ Improvements in 
lamps.”—Petitions recorded 5th May, 1863. 

1127. Tuomas Sa@ar and Joun WILKINSON, Burnley, Lancashire, ‘* Certain 
improvements in power looms for weaving.” 

1129. WiLttiaM Epwarp Gepor, Wellington-street, Strand, London, “ An 
improved toy.”—A commuuication from Paul Bonfils, Rue St. Amboise, 








aris. 

1131. SamugL Dunszita MacKe.uen, Manchester, ‘‘Certain improve- 
ments in watches and other time-keepers.” 

1132. Isaac MERRITT SinceR, Glasgow, Lanarkshire, N.B., ‘* Improve- 
ments in sewing machines,” 

1133, Georex Daviss, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in machinery or apparatus for forging and dressing horse-shoe and other 
nails.”—A communication from Charles Alexandre Louvrier, Paris. 

1135. ArRcuiBALD Sturrock, Doncaster, Yorkshire, ‘‘ Improvements in 
locomotive engines and tenders,”— Petitions recorded 6th Dlay, 1863. 

1148. Tuomas Houiimpay, Huddersfield, Yorkshire, ‘‘An improved blue 
colouring matter.”— Petition recorded 7th May, 1863. 

1150. ALEXANDER Skwakrcow, Leadenhall-street, London, ‘‘ Improvements 
in the construction of turntables,”—A communication from Signore 





manufacture of tiles, and in apparatus for the same.”—A tion 
from Pierre Frangois Boulet, Boulevart St. Martin, Paris. 

1013. Pkrer McGregor, Manchester, “ Imp men n 

pinning and doubling.” —Petitions recorded 23rd April, 1863. 

1015, Joun BeNsamin Datnes, Little Argyle-street West, London, “ Im- 
provements in the preparation of stone, plaster, compo, iron, wood, and 
such like substances, so as to preserve them from decay.” 

1017, Joun Lamuert, Sheffield, Yorkshire, “‘ Improvements in ball cocks,” 

1028. JAMES THOMPSON, Bilsion, Staffordshire, ‘Improvements in the 
manufacture of bar:els for fire-arms and other descriptions of tubes, and 
in apparatus or machinery to be employed for that purpose.” 

1025. WILLIAM ANTHONY Suaw, New York, U.S., “ A mode of lining lead 
pipe with tin or its alloys."— Petitions recorded 24th April, 1863. 

1029. LeoroLp DE Breanski, Greenwich, Kent, * Improved apparatus for 
fixing drills, which invention is also applicable for fixing apparatus for 
raising, supporting, and suspending weights, and for other analogous 
purposes.” 

1031. ALBERT Hiknry CLARK and Henry Hore, Birmingham, “ Improve- 
ments in valves for water, steam, and gas.” 

1083, JOUN PutLtirs Nunn and Epmusp Brook Nunxy, Royston, Cam- 
bridge, ** Improvements in hoes and cultivators.” 

1°37. Freperick Watton, British Grove Works, Chiswick, Middlesex, 
‘Improvements in the manufacture of fabrics for covering floors and 
other surfaces, and in the apparatus employed therein.” 

1039. Ina Dimock, Manchester, ** Imp ts in h for cl 
sorting according to size, and doubling silk and other threads.” 

1048, ALFRED Vincent Newton, Chancery-lane, London, ** Improvements 
in breech-loading fire-arms.”—A communication from Louis Therasson, 
New York, U.8.—Petitions recorded 25th April, 1863. 

1045. SAMUEL OsBoRNK, Bayswater, London, “ An improved machine for 
unwinding crinoline steel.” 

1047. Hivairk Emite Carcnon and Everne Francois Raysaup, Rue 
Thévenot, Paris, ** Improvements in the manufacture of hats and 
bonnets, and mode of preparing feathers to be used in the said manufac- 
ture.” 

1049, WiLtiaM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
provem ‘nts in tuyeres or blast pipes, and in apparatus connected there- 
with."—A communication from Jean Baptiste Monsallié, Paris. 

1051. WestLky Ricuakps, Birmingham, * Improvements in ordance, fire- 
arms, and cartridges,” 

1053. Frepexick Bennet, Holywell, Flintshire, “ An improved method of 
condensing lead and other metallic fumes and vapours from furnaces.” 
1055. WiLLIAM HENkY James, Old Kent-road, London, “ Improvements in 
indicating the locality of tire, applicable also to denoting the position of 

Ships.” — Petitions recorded 27th April, 1863. 

1059. SILVESTKR INGLEDEW, Stockton-on-Tees, Durham, ‘‘ Certain improve- 
mens in the method of obtaining iron from its ore, and in the subse- 
quent treatment thereof for converting the product into a metallic state, 
and in apparatus connected therewith.” 

1061, SAMUKL Craprreg, Bradford, Yorkshire, ‘‘ Improvements in balling 
motions.” 

luo’. ARrnHuR Kinprr, Cannon-street, London, *“ Improvements in the 
munufacture of sheet metal, and in ingots or plates of metal, and in the 
machinery or apparatus employed therein.” 

1069, Tuomas Moons, Leadenhail-street, London, “Improved apparatus 
for laying down, protecting, and coutrolling submarime cables for tele- 
graphing from vessels moored cff a coast 'o the shore.” 

1071, Gkokge Davixs, Serle-street, Lincoin’s-inn, London, ‘* An improved 
machine for agitating and mixing substances.” — A communication from 
James Holmes Harper and James Harper Peabody, Philadelphia, Penn- 
syivania, U.S, 

1073. Henny Youre Darracorr Scott, Brompton Barracks, near Chat- 
ham, Kent, * lmprovements in the manufacture of cementitious sub- 
stances.”—/:tilions recurded 28th April 1863. 

1075. Joun Kow ey, Siafford-street, Peckham, Surrey, ‘‘ Improvements in 
the means Or apparatus employed for recovering the fibres of wooi from 
fabrics or materials composed of wool combined with cotten or other 
vegetable substances.” 

1077. Wit1aM Takk, York-street, Oxford-street, Manchester, and Exocu 
Tark, Cavendish-street, Oxforu-street, Manchester, “* An improvement in 
pianof rtes.” 

1079, EVAN Leia and FREDERICK ALLEN Lean, Manchester, “ Improve- 
ments in cotton gins, and in the method of driving the same, part of 
which improvements is applicable to other purposes.” 

1081. Henky Worms, Park-cre-cent, Portland-place, London, “I 





hinery for 








Turin, Italy. 

1152. Joun SMALLEY Grimsnaw, Huncoat, near Accrington, Lancashire, 
“ Improvements in looms for weaving.” 

1156. WituiaAM CLARK, Chancery-lane, London, “‘ Improvements in coating 
wrought or other iron to protect it from corrosion or oxydation.”—A com- 
muopication from George Washington Holley, Niagara, New York, U.S, 
— Petitions recorded 8th May, 1863. 

1162. SamuEL Wixsoy, Manchester, “Improvements in hoops or bands for 
fastening bales, and in machinery or apparatus for making the same.” 
1164. James Noxig, Glasgow, Lanarkshire, N.B., “ Improvements in making 

moulds for casting, and in apparatus therefor.” 

1170. Ricwakb ARCHIBALD BROOMAN, Fleet-street, London, “ Improve- 
ments in the manufacture of lamp black."—A communication from 
Johan } phraim Lundgren, Steckholm, Sweden. 

1172. James BuRRELL, Back Church-lane, Whitechapel, London, ‘ Im- 
provements in machinery for cutting the teeth of bevelled wheels.” 

1174. James Burrett, Back Church-lane, Whitechapel, London, “ Im- 
provements in salinometers.”—Petitions recorded 9th May, 1863. 

1178. Robert BurGEss, Manchester, “‘ Improvements in machinery or‘appa- 
ratus for marking, etching, or engraving cylindrical and other surfaces.” 
1182. James Parkinson, Tichbourne-street, Regent-street, London, ‘“* A 
new or improved mode of manufacturing tablets to be used for monu- 

mental purposes.”"—Petitwons recorded 11th May, 1863. 

1188. WiLLIAM Mattison and George Bagker, Leeming Bar, near Bedale, 
Yorkshire, “* Improvements in grass mowing and reaping machines.” 

1194. Horace LeeMAN Emery, Sloane-street, Chelsea, London, ** Improve- 
ments in apparatus for facturing saws suitable for ginning cotton 
and for other uses.”—A communication from George Washington Emery, 
Albany, New York, U.S. 





in spring mattresses, sofas, chairs, seats, and similar articles "—A commu- 





“ Improvements in the manufacture of red colouring matters.” 

274. Witttam CLARK, Chancery-lane, London, “ Improvements in the con- 
densation of steam, and in «pparatus for the same.”—A communication 
from Amedée Mathurin Gabriel Sébillot, Boulevart St. Martin, Paris,— 
Petitions recorded 29th January, 1863. 

374. Ropert SaAuNDERS, Croydon, Surrey, ** Improvements in pavements 
and floors, which improvements are applicable also to stairs and steps.” 
—Petition recorded 11th February, 1863. 

423. SamUFL WeEsLEY CLOUGH, Stanningley, Yorkshire, ‘‘ Improvements 
in signalling on railways.” 

424. Witt1AM Naupgr, Challow Works, Wantage, Berkshire, ‘‘ Improve- 
ments in rotary screens, and in the machinery or apparatus employed 
in the manufacture of such screens.”— Petitions recorded 16th February, 
1863. 

475. Epwarp Tuomas Hvuaues, Chancery-lane, London, “‘ Improvements in 
the treatment of colouring matters derived from tar, for the purpose of 
making them applicable for painting.”"—A communication from Bar- 
thélemy Dupuy and Antoine Vibert, Lyons, France. —Pe ition recorded 
2Qlst February, 1863. 

558. Witu1aM Gray, Sheffield, Yorkshire, ‘‘ Improvements in the manufac- 
ture of beaters for thrashing machines.” —Petition recorded 27th February, 
1863. 

593. Joun Henperson, Bradford, Yorkshire, ‘‘ Improvements in machi- 
nery or apparatus for the manufacture of carpets and other piled fabrics.” 
—Petition recorded 3rd March, 1863. 

913. Henry WitutaM Riptey, Montpellier Lawn, Cheltenham, “‘ Improve- 
ments in machinery for preparing and printing wool and other fibres.”— 

icati from Stanislas Vigoureux, Reims, France. — Petition 
recorded 10th April, 1863. 

1007. Joun Witu1am Prorritt, Park-road, Peckham, Surrey, and WiLLIAM 
Lunp1 Duncan, Pembroke Cottages, Caledonian-road, London, * Au im- 
proved mode and apparatus for distributing sand, or any other suitable 
substance or substances, on the rails of railways and tramways.”— 
Petition recorded 28rd April, 1863. 

1025. WiLLIAM AnTHONY SHaw, New York, U.S., “ A mode of lining lead 
pipe. with tin or its alloys.”—Petition recorded 24th April, 1863. 

1029. LEOPOLD DE BREANSKI, Greenwich, Kent, ‘‘ Improved apparatus for 
fixing drills, which invention is also applicable for fixing apparatus for 
raising, supporting, and suspending weights, and for other analogous 
purposes.” — Petition recorded 25th April, 1863. 

1048. Jean JosEerH Ropert, Rue du Temple, Paris, ‘‘ Improvements in the 
mannfacture of spoons and forks."—Petition recorded 27th April, 1863. 

1111. Jonn Morris Jounson, EpMuND JOHNSON, and CHARLES JOHNSON, 
Castle-street, Holborn, and UIs BreRTLinG, Ironmonger-street, St. 
Luke’s, London, ‘‘ Improvements in the production of show tablets, 
advertisement tablets, name plates, architectural facings and decorations, 
and other or tai, d tive, and inscriptive articles.”—~ Petition 
recorded 4th May, 1863. 

1132. Isaac Mgrritt Sincer, Glasgow, Lanarkshire, N.B., “ Improvements 
in sewing machines.”— Petition recorded 6th May, 1863. 

1140. Peter Bourne, Whitehaven, Cumberland, “ Improvements in miners’ 
lamps.”— Petition recorded 7th May, 1863. 

1218. GeorGk ToMLINSON BousFI£ELD, Loughborough Park, Brixton, Surrey, 
“Improvements in machinery for rolling, grinding, and cutting files 
and rasps.” — A communication from William Picket Pierce, Boston, 
Suffolk, Massachusetts, U.S.—Petition recorded 14th May, 1863. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
- 23rd May, 1863. 

2671, 6d. ; 2701, 4d. ; 2731, 4d. ; 2760, 1s. 10d. ; 2791, 4d. ; 2792, 4d. ; 
2793, 4d. ; 2794, 8d.; 2795, 4d.; 2796, 4d. ; 2797, 10d. ; 2798, 4d.; 2799, 
; 2801, 4d. ; 2802, Is. ; 2803, 10d.; 2804, 1s. 4d.; 2805, 
Qs. 10d. ; 2806, Sd. ; 2807, 4d. ; 28:8, 4d. ; 2809, 4d. ; 2810, 10d. ; 2811, 8d.; 
2812, 10d. ; 2813, 8d. ; 2814, 10d.; 2815, 4d. ; 2816, 10d. ; 2817, Sd. ; 2318, 
6d. ; 2819, td. ; 2820, 4d. ; 2821, Is. 4d. ; 2892, Sd. ; 2823, 4d.; 2924, 
4s. 4d. ; 2825, 10d. ; 2826, Sd. ; 2827, 4d.; 2828, 4d.; 2829, 4d. ; 2830, 4d. ; 
2831, 4d. ; 2832, 10d.; 2833, 4d. ; 2824, 10d.; 2835, 4d. ; 2836, 1s. ; 2837, 
4d. ; 2838, 1s. ; 2839, 4d. ; 2840, 4d. ; 2841, Is.; 3842, 8d. ; 2843, 4d. ; 2844, 


| 4d.; 2845, 4d. ; 2846, 10d. ; 2847, 4d. ; 2848, 4d. ; 2849, 6d. ; 2850, 4d. 
1196. RicuARD AKCHIBALD BROOMAN, Fleet-street, London, “ Improvements | itil . . . ee ‘ 


nication from Mare Louis Denis, Paris.—Petitions recorded 12th May, | 


1863. 

1198. Henry Rusutoy, Northampton-road, Clerkenwell, London, *‘ Im- 
provements in head-dresses.” 

1202. Freperick Houtuausen, Rue de Richelieu, Paris, “ An improved 

rtable copying press.” 

1204. Vicror JULIEN CassaiGNes, Rue des Fosses, St. Jacques, Paris, “‘ Im- 
provements in stereoscopes.” 

1206. BENJAMIN LaMbERT, Lothian-road, Camberwell New-road, Surrey, 
‘‘Improvements in paper-makers’ rag or pulp engines.’’— Petitions 
recorded 13th May, 1803. 

1210, ‘Tomas Lawrence, Salford, Lancashire, ‘Certain improvements in 
machinery or apparatus used in the processes or operations of drying, 
dressing, brushing, waxing, and finishing fabrics.” 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely mea One Penny). Sums ex- 
cooling: 5s. must be remitted by Post-office Order, made payable at the 
Post-otfice, 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office, 


ABSTRACTS OF SPECIFICATIONS. 


The ange d descriptions are made from Abstracts prepared expressly for 
Eneunusr, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 





1212. ALEXANDER PILBRAM, Glasgow, Lanarkshire, N.B.,“ Improvements | Including Fixed Steam and other Engines, Horse, Wind, and Water 


in sewing machines.” 

1214. James BURRELL, Back Church-lane, Whitechapel, London, “‘ Im- 
provements im the construction of cocks or valves.”—Petitions recorded 
14th May, 1863. 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

1218. Gores TOMLINSON USFIELD, Loughborough Park, Brixton, 
Surrey, “improvemeuts in machinery for rolling, grinding, and cutting 
files and rasps.”—A communication from William Picket Pierce, Boston, 
Suffolk, M 1 tts, U.8.—Deposited and recorded 14th May, 1863. 








Notices to Proceed. 

105, Joun Tuomas Stroup, Birmingham, “Certain improvements in fixed 
and portable lights for demestic and other uses, applicable for burning 
gas and the mineral oils or spirits now so commonly used.” 

106, CHARLES HENRY TOWNSEND and James Youne, Bristol, ‘‘ Improved 
compositions for preventing incrustation and corrosion in steam boilers 
and condensers." — Petitions reco: ded 13th January, 1863. 

129. Epwarp Howss, Birmingham, ‘‘ Improvemeuts in railway, ship, and 
other lamps.” 

184. Ropext Ferrier, Edi:burgh, N.B., ‘‘ Improvements in wet gas 
meters.” 

135. Louis Pierre Josss, Paris, ‘An improved apparatus for cleansing 
wheat or Other grain or seeds,” 

137. James Parker Batu, Aigburth, near Liverpool, “ Improvements 

licable to it and other like carriages, to adapt them for use 





ments iu apparatus for elevating guns.” 

1083, FReDKKICK GRETTON, Burton-upon-Trent, Staffordshire, ‘ Improve- 
ments in heating the contents of mash tuns.” 

1085, Henry WiLLiaM Ripiey, Montpellier Lawn, Cheltenham, “ Improve- 
nents in apparatus for printing fibrous materials."—A communication 
— Stanislas Vigoureux, R-imis, France.—Petitions recorded 29th April, 

Sus. 





on rail or tram roads, as well as common highways.” 

141, WiutiaM Epwakp Newton, Chancery-lane, London, ‘* Improvements 
in microscopes."—A communication from Conrad Von Rappard, Berne, 
Switzerland.” — Petitions recorded )5th January, 1863. 

150. Joun Epwarps, Basinghall-street, London, ** Improvements in the 
manufacture of buttons.” 


| 





Mills, Gearing, Boilers, Fittings, ¥e. 
2905. J. Jerrreys, The Rise, Hoddesdon, Hertfordshire, ‘‘ Surface condensers 


and apporatus for heating and cooling fluids.” — Dated 28th October, 1862. 

In constructing surface condensers of steam engines the inventor employs 
thin plates of copper or other metal, which he presses or stamps with 
numerous parallel flutes, separated the one from the other by flat ridges. 
These plates are then placed together in pairs face to face, so that the ridges 
of one plate come traly over those of the other; but they are separated by 
a soldering or brazing metal placed between the two. The pairs of fluted 
plates thus arranged are piled up one pile over the other, but with suitably 
fluted plates of iron between the pairs, so as to make a solid pile, which is 
then placed under pressure to bring the ridges of the two plates of each 
pair close up the one to the other. In this state the pile is heated till the 
soldering or brazing meta! melts, when the pile still under pressure, or 
placed, if necessary, under increased pressure in a press, is allowed to 
cool. In this manner a perfect union of the ridges is obtained, each pair 
of plates becoming a set «f tubes. ‘These sets of tubes may be connected 
together by turning up the edges of the plates of which they are formed, 
and enclosing them in a split tube, into which cement or solder is then cas» 
or soldered ; or brazed joints may be employed. The whole arrangement 
is enclosed in a case, and the steam to be condensed is caused to pass into 
the tubular spaces, while the cooling or condensing water is made to 
circulate in the spaces between the pairs of plates.— Not proceeded with, 
2907. A. Riptey, Brook-street, West-square, Lambeth, “* Pistons for steam 

engines.”—Dated 29th October, 1862, : 

This invention consists in certain improvements in the construction of the 
said pistons, and the object of the invention is the production of a piston 
which shall permanently possess a self-maintaining steam-tight expanding 
metal packing, the expansion being constantly maintained by the pressure 
of the steam, air, or other fluid itself. To effect this, on the peripher ot 
the block or solid portion of the piston into which the piston 
rod is fitted, the patentee turns or forms a double cone; upon this 
cone he fits two expanding cone rings or ring wedgés, which rings are 
cut through at one side, or formed into segments to allow them to expand 


156, WittiaM Epwarp Newroy, Chancery-lane, London, “ Improvements ' as they are presscd over the solid cone before-mentioned ; on the outside of 
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these cone rings, wedges, or segments he fits the metal packing rings, and 
covers the whole above and below, or on both sides of the piston, with 
covering plates or “‘ jouk ring plates,” which plates are fixed upon the solid 
portion of the piston, and bolted thereto and together by suitable bolts 
passing through the whole in the usual way. Round the edges of these 
plates, and immediately over the coned ring wedges, he inserts a number of 
small pressure studs or miniature pistons, which are fitted steam, air, or 
liquid-tight therein by packing or otherwise. These studs or miniature 
pistons rest upon the coned ring wedges inside, and are either flush with 
or project a little beyond the “ jouk plates” outside the piston, so that, 
when the steam, air, or fluid is admitted on either side of the piston in the 
cylinder pump or other vessel, it will press upon the studs, and, driving 
> ba inwards, will force them against the coned ring or segment wedges, 
and cause them to expand as they are pressed over the solid cone of the 
piston, and thus expand the outer metal packing until it fills and exactly 
fits the cylinder on all sides ; and as both sides of the piston are similarly 
fitted, the moving force will maintain the air, vapour, liquid-tight condi- 
tion from the t to the termination of every stroke effectually 
and permanently. The working pressure of the steam being known, the 
size of the studs may be calculated su as to obtain any degree of packing 
pressure required. 


2925. J. Lockwoop, Batley, Yorkshire, ‘‘ Boilers.” —Dated 30th October, 1862. 

This invention consists in placing fire-clay or metal of cylindrical or 
other suitable form behind the bridge in the flues of Cornish or other 
boilers, which reduce the area so as to cause the frames to circulate or pass 
on all sides thereof, and impinge more keenly on the heating surfaces, 
whereby steam w.ll be generated more rapidly, and fuel economised, and 
the great heat imparted to the fire-clay or metal will ignite the combustible 
gases as they pass from the furnace, and thereby prevent or consume the 
smoke.—Not proceeded with. 
2926. H. Eastwoov, Elland, Yorkshire, “ Bowlers and furnaces.” —Dated 30th 

October, 1862. 

This invention consists in constructing tubular boilers with furnaces 
having hollow grate bars, and down draught, and ordinary furnaces 
underneath, as described. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chi and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

2857. M. C. A. Pexkes, Rosendale, Dulwich, ‘‘ An equilibrium doub'e-action 
revolving rudder, self-balancing drag, and improved steering gear.”"—A 
communication.—Dated 23rd October, 1862. 

In carrying out this invention the inventor constructs the rudders of 
double their ordinary widths, and inserts the rudder post in the middle, 
which thus forms a central shaft or axis on which the double bladed rudder 
is made to revolve when in use. The foot of this central shaft is supported 
on proper bearings from the keel, and the stern of the ship is slightly under- 
cut or recessed, so as to receive the rudder and allow it freely to revolve as 
described. The upper portion of the central shaft is continued through a 
well-hole to the deck in the ordinary way, and supported by proper bearings, 
made portable by preference, so as to be capablejof immediate removal for 
any required purpose. On the top of this shaft is fixed « horizontal spur 
wheel, which is set in motion by a suitable pinion, and which pinion is 
attached to the foot of a vertical shaft, rotating in a suitable frame, which 
is fixed on the ship’s deck for the purpose of supporting the steering wheel ; 
he prefers to use the steering wheel horizoutally for giving motion to the 
rudder, but a vertical steering wheel can be applied, by using mitre or bevel 
gearing to convey the motion to the rudder whenever required. On the 
upper side of the horizontal tiller wheel, as fixed on the top of the rudder 
post, he provides an indicator of similar form to the rudder, and paints it 
some conspicuous colour with points exactly to correspond with its direction, 
so that the true position of the rudder can always be seen on deck. The 
steering wheel he also provides with one or more suitable fastenings, so that 
it may be inst ly and ly locked in any required position. 
2640. D. Spink, Spaxton, near Bridgewater, “‘ Propelling ships, dc.”—Dated 

81st Octcber, 1862. 

This invention consists in a method of, and machinery for, propelling 

ships and other vessels by jets of hot air impelled by steam. 














Tue Royat Forests.—In the New Forest there are about 63,000 
acres in which the crown has the right to the soil and timber, subject 
to rightsof common ; in the Forest of Dean about 19,000 acres. In 
the whole of the royal forests and woodlands there are 9,348 acres 
of natural woods, and 42,262 acres of plantations, consisting almost 
entirely of oak planted at different periods, but nearly all siuce 1800, 
for the purpose of providing a supply of timber for the navy. As 
an oak tree does not arrive at maturity in less than about 100 years, 
a considerable time must yet elapse before the trees are in a state to 
be felled as oak timber. The value of the crop is increasing from 
year to year. In 1849 the value of the enclosed plantations made 
since 1808 was estimated at £1,088,777, and the value of the same 
plantations when at maturity at upwards of £10,000,000. 


Breecu-Loapinc Cannon.—A miniature breech-loading cannon 
upon a new principle, the invention of Mr. L. W. Broadwell, of 
New Orleans, in America, has been proved on the experimental 
ordnance range at Woolwich, in the presence of the Select Committee 
of Woolwich Arsenal, and has given satisfactory results. The chief 
recommendations of the new gun are the remarkable simplicity of 
its breech-loading arrangements, and the solid and substantial 
method on which it appears to be constructed, as proved by its 
resistance of the severe test to which it was subjected on trial. The 
gun is on a small scale, for experiments only, and when brought 
out on larger dimensions will, as stated, prove a most serviceable 
weapon. No training is required to initiate the gunner, the method 
of loading being simply the removal and replacing of a small block 
of iron for the introduction of the charge. There is a self-acting 
expanding ring, which serves to seal the breech hermetically at the 
moment of discharge, and which does not impede the movement of 
the vent-piece. The projectile invented by Mr. Broadwell to be 
used with the gun is an elongated shot, and is simple and plain in 
coustruction, 

Coa 1n France.—Coal and iron seem to be two dominant 
elements in the new financial, industrial, and commercial era on 
which France is entering; this is the great principle, which the 
French must keep in view, and if they wish to judge themselves 
comparatively in order to measure the long road which they have 
to traverse, they must bear in mind the fact that England consumes 
annually 75,000,000 tons of coal, while they only burn 15,000,000 
tons per aunum. They are, therefore, deficient as compared with 
England, to the extent of 60,000,000 tons ; and as the consumption 
of coal is regarded by modern economists as an exact criterion 
of the industrial power of a country it follows that France 
has only attained to the extent of one-fifth the position occupied 
by England. The divergence of the two nations in this im- 
portant particular has not escaped the notice of intelligent 
Frenchmen, who urge that the first step to be taken to bring 
up their country—which has coal earth, credit, capital, and 
labour in plenty—to the level attained by England is to 
execute immediately a network of railways, intended to serve 
as a bond of union between the coal basins and the industries 
which require their products. The principal impediment hitherto 
to the extraction of coal in France has been the absence of 
ready outlets, in fact, industry, which cries out for coal with might 
might and main, experiences in France a veritable torture of ‘Tan- 
talus: it has before it the combustible which it requires, but it cannot 
reach it. As a case in point, the history of the Graissessac railway 
and mines is cited. ‘his is a splendid basin of coal, which, it is 
said, could alone supply the whole of the south of France, 
now, so far as the shores of the Mediterranean are con- 
cerned, a tributary of England for coal. Instead of making this 
working the pivot of immense operations, so as to render it the 
Anzin of the South, the railway, which should have been re- 
garded as only the complement of the working, was constituted a 
distinct company, having a distinct interest apart, and the disasters 
of this special company have paralysed the works and progress of 
the mines. The French Government has further completed, by 
new conventions, the network of railways which it bas been so long 
organising. he total length of the lines previously conceded 
comprised 10,694 miles, and by the new concessions this total has 
been further increased by 2,046] additional miles, advancing the 
total railway accommodation of F'rance—completed, in progress, and 
In prospect—to 12,740{ miles. The general utility of the new lines 
proposed seems to be admitted readily enough, but it is still con- 
tended that it would be desirable to compose a special network for 
the exclusive service of collieries which are yet deprived of rapid 
and economical outlets for their products. — Colliery Guardian, 


_ 





Cumney Movine. — The ny stack at the ironworks of 
Nathan Washburn, at Worcester, husetts, which is 100ft. 
high, having in it 60,000 bricks and weighing 179 tons, was recently 
moved a distance of 150ft. and turned partly around without the 
slightest accident, and not even a brick was disturbed. American 
Railway Times. 

Corron Cuntivation 1x Turkey.—The apparent hopelessness of 
any early issue to the American struggle continues to invest the 
“cotton question” with a paramount interest among the Turkish 
topics of the day. Since our last allusion to the subject, a good deal 
has been locally done to improve the opportunity, as we then 
termed it, which this suicidal strife is creating for undeveloped fields 
of cotton supply in other parts of the world, and for none more 
signally than for Turkey. In three, at least, of the essentials to a 
profitable extension of the culture—the introduction of new seed, the 
improvement of the old mode of cultivation, and the employment of 
effective cleaning gins—very encouraging progress has been made, 
especially around Smyrna, where the generosity of the government 
aud the enterprise of individuals have combined to effect much in 
all three of these directions. Thus, considerable quantities of 
American and Egyptian seed have been distributed in the districts 
of Kirekagadje, Cassaba, Baindir, and Aidin, as also in Syria and 
throughout the Roumelian provinces. The apathy and negligence 
of the mudirs entrusted with the distribution, and the prejudice of 
the peasants against even the most trifling innovations, have, it is 
true, kept the results of these efforts incommensurate with their 
extent, but in the whole of the provinces named the effect on the 
year’s crop has still been very substantially encouraging. According 
to reliable calculations, Asia Minor will yield little short of 200,000 
bales; Syria and the islands, 50,000; and Roumelia probably 
100,000; or a total of 350,000 bales, as compared with about 100,000 
last year. Of this a considerable portion will be the produce of 
American and Egyptian seed, and will be little if at all inferior to 
the best average growths of Georgia and Carolinas.—Levant Herald. 

Tue Brack Prince.—The trial of the Black Prince, 40, iron screw 
frigate, Capt. Wainwright, took place at Portsmouth on Friday, and 
was concluded at alate hour. Capt. Broadhead superintended the 
trial with his staff—Mr. J. Ward, assistant-engineer of the dock- 
yard; Mr. Eames, acting-inspector of machinery afloat, &c. Mr. 

fatthews and Mr. Holliday represented the makers of the engines, 
Messrs. Penn and Son. Six runs were made with full boiler power 
at the measured mile, the mean speed of the six runs being 13501 
knots. The revolutions of the engines were, maximum, 54}, and 
the mean 53}. The load on the safety valve was 251b., and the 
indicated horse- power 5,309. ‘The draught of water was 26ft. for- 
ward and 27ft. aft. The propeller was a Griffiths, of 24ft. 6in. 
diameter, 28ft. Gin. pitch, and 4ft. 10in. length. ‘Two runs were next 
made at half boilor power—six boilers, the mean speed of which 
was 12-221 kuots the revolutions of ‘ the engines being 47. 
The trials of speed having been concluded, the ship was 
next tried in making circles under full steam. With a star- 
board helm the full circle was made in 10 min. 3 sec., the half circle 
in 5 min, 20 sec., the angle of the rudder being 1% deg., with two 
turns of the wheel, and the revolutions of the engines 48, having 
been 54 previously to commencing the circle. With a port helm the 
full circle was made in 10 min. 25 sec., the half in 5 min. 32 sec. ; 
the angle of the rudder was 22} deg., the turns of the wheel 2}, and 
the revolutions of the engines 48. ‘There were, in both instances, 
twelve men at the wheel. The speed attained by the ship was 
about one-tenth of a knot less than on her last trial. The time 
occupied in making the circles exceeds the average of our ships of 
war, but the Black Prince is a long ship, and the steering power 
she possesses is not at all in proportion to her length. She is 
steered by a screw over her rudder-head, but the lever arms of the 
screw are so confined into the rudder-head that the greater the angle 
is made with the rudder the less the power of the steering screw 
becomes. It will be seen by what we have said that, in conse- 
quence of this defective power of steering, the Black Prince 
could not, however urgent the case might be, turn quickly in narrow 
waters. 

Mr. Latrp’s Ancnors anp Cuain Canves Bitt.—It is rumoured 
that the only formidable opposition to this bill in the present session 
will emanate chiefly from Lloyd's, on the ground that, as they have 
established a testing machine in London, and may put up others in 
other ports, there is no necessity for the compulsory test required by 
Mr. Laird’s bill. As Lloyd's committee last year supported the 
clause for this purpose which the member for Birkenhead endea- 
voured to introduce in the Merchant Shipping Act, it is difficult 
to imagine a reason for their opposition now ; ially as all ships 
are not classed at Lloyd’s, and it is only fair that public testing 
machines should be provided for the use of all ships, and not be 
confined to Lloyd's only. It is also necessary, in order to make the 
bill effective, that it should be compulsory upon all without inter- 
ference in the manufacture of chains aud anchors, or even with the 
proving further than ascertaining, by means of Board of Trade 
supervision, that the machines are kept in order and are adapted for 
the purpose required. There would be no interference with the man- 





‘agement of the testing machine belonging to Lloyd's beyond what was 


necessary for the end in view. The grounds upon which such an 
enactment is sought are to be found in the evidence taken before the 
select committee on the subject two or three years ago, in the 
ractice of the Admiralty, and in the fact that, in the memorable 
hurricane which shattered our transports in the Black Sea, in 1854, 
not ove ship of the Royal Navy parted with her cables, while the 
merchant ships, whose anchors and chains had not been similarly 
tested, were drifting about and being dashed to pieces agaiust the 
irou-bound coast of the Crimea. ‘I'he grounds upon which Mr. 
Milner Gibson on behalf of tue Government opposed the introduction 
of the clause moved by Mr. Laird into the Merchant Shipping Act 
of last year were, that it would be arbitrary and vexatious 
as every anchor and chain cable in use in the mercantile marine 
would have to be taken asbore to be tested and impressed with 
the official proof-mark; that the clause was crude.and imper- 
fect, siuce it did not provide for the carrying out of its object; 
and that its operation would be an undue interference with 
shipowners, who are the best judges of what is required by their 
interests. The two former of these objections were disposed of by 
the clause itself, which expressly limited its operation to anchors and 
cables sold after the 1st of January, 1864, and provided that the Board 
of Trade should be empowered to make such rales and regulations as 
from time to time might appear necessary to ensure the efficiency 
of ships’ ground tackie, and to graut licences to public and corporate 
bodies to apply the required test, to impress a proof mark, and to 
give certificates thereof tur production when required. All this is 
in strict accordance with the views expressed by the witnesses ex- 
amined by the select committee on anchors and chain cablos, and 
had received the adhesion of most of the leading steamship companies 
and shipping firms. As to the objection on the score of in- 
terference with shipowners, it came badly from the head of 
a department which interferes with the shipowner at every 
turn, prescribing the number of cubic feet of space to be 
allotted to each passenger, and regulating the number of boats a 
ship shall carry. What is there, indeed, which the shipowner can do 
whether as regardf his ship, her captain and crew, her boats and 
stores, her passengers and cargo, without shaping his course by the 
chart of the Board of ‘I'rade’s regulations? Such an objection, if 
tenable, would surely have emanated fron theshipowners themselves, 
but, in singular contradiction to this argument of the President of 
the Board of Trade, we (Liverpool Albion) find cordial approval of 
the clause moved by Mr. Laird signified by the owners of more 
than a million tons of shipping, including the Royal Mail, Peninsu- 
lar and Oriental, British aud North American, aud Atlantic Mail 
Companies, the East Lndia aud London Shipping Company, Sir 
Samuel Cunard, Messrs. Green, Somes Brothers; Money Wigram 
and Sons; Smith, Hankey, and Co.; Marshall, Mackay, and Uo. ; 
the executors of Mr. Dunbar, the respective chairmen on behalf of 
Lloyd's and the General Shipowners’ Committees, and eight of the 
see marine insurance companies, whose average sea risks range 
rom twenty totwenty-eight millions vach, besides fifty of the principal 
underwriters of Lloyd's, 





THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Finisuep Iron Trave: The. Holiday Week: Fair Demand—Tue 
Puppiers’ Strike: Prolongation of the Struggle: Comparative 
Lowness of Puddlers’ Wages—Is Macutne Puppviine PracticaBie? 
—Txse Errecrs or THE Bessemer Process on Lanour—Coau 
Trape—Annvuat MEETING OF THE Duper Geroioaicat Socrery 
Professor Tennant, and Others: Visits to the Dudley Caverns: 
Coal Pits and Jronworks—Harpwate ‘Trapes—Sraike or Nai. 


Makers, . 

Very little work has this week been done in South Staffordshire. 
The leading works : d operations yesterday, but several have 
begun only to-day. An encouraging number of orders have, how- 
ever, arrived in the week for first-class iron for bridge and ship 
building purposes, and for which list prices are obtained. Some 
houses, , are doing more in merchantand hoop iron. For plates 
the demand at A 1 prices is above the capability of production. 
Second-class houses, who do little in plates, and look to sheets and 
bars, with hoops, for their trade, are complainiug, and amongst them 
low prices are being accepted. The pig makers are unable, in 
several cases, to obtain instructions to deliver, even in cases in 
which they have sold. This is due in great part to the strike of 
the puddlers, of whom there are now 590 in receipt of pay from the 
strike committee. They arethe men from thirteen works chiefly in the 
East Worcestershire district. On Wednesday last they divided the 
£114 collected in the week in the proportion of 3s. 6d. to each man. 
To-day ———— they were to receive £20 from the union of 
puddlers at Gateshead, and they have again resolved to “ stand out 
till they get the rise.” 

The men are now at the closo of the eighth week of their strike 
and the movement is characteri by more vitality than on any 
previous occasion of which we have any knowledge. In 1852 
there was a strike, but it lasted only seven weeks, and was unsuc- 
cessful, Now, however, the men say that they will remain out all 
the summer if the masters do not give them the rise. They now are 
contending for a rise on grounds which have more reason than the 
ground upon which they have hitherto been standing. ‘his week they 
truthfully remark, that as compared with the other classes of work- 
men employed in the manufacture of iron, they are insufficiently 
paid. This is doubtless the case; and some of the men who are 
receiving the larger remuneration are of a class who require no 
more intelligence, and not so much physical endurance as is 
necessary for the prosecution of the work of puddling. Then, the 
puddlers have now to pay more money to their underhands or 
assistants than they perhaps ever before had. Certain of the 
masters feel this, and they would not express great reluctance to 
give a rise to the puddlers if their upward movement should 
terminate here ; but inasmuch as they feel that if they advance the 
wages of the puddlers they will have to give more money to all the 
operatives engaged in the mining of the ore and the fuel for the 
manufacture of iron, as well as to all the workmen who are occupied 
in preparing the ore for the market in the shape of finished 
iron, they refuse to give it, simply because if they gave it 
they would have to raise the price of iron to a level at 
which they could not successfully compete with the ironmasters of 
the districts from which there comes to them the most serious com- 
petition with which they have to contend. We do not, however, 
see that, even upon the principle which they have now taken up, they 
are very likely to be successful ; for, if the puddlers should obtain u 
rise, the other classes of workmen referred to would, it is very easy 
to see, at once claim an advance, if they should not have the claim 
for the advance which, unhappily for them, the puddlers possess. 

Whatever may be the result of the struggle, so far as it relates to 
the question immediately in dispute, we feel sure that this strike will 
do in the iron trade what most stffkes for wages have done in other 
trades, namely, direct the attention of the masters with more 
seriousness to the possibility or impossibility of puddling 
iron by machinery. We say possibility or impossibility, not 
bevause we believe it to be — the capability of clever prac- 
tical men—like, for instance, Henry Bessemer—to apply machinery 
successfully to such work, but because the trade do not, except iu 
the rarest instances, believe in the practicability of such machinery, 
notwithstanding that the more progressive ironmasters of France 
have “done it.” Ironmasters here are now more prepared than ever 
before to investigate this question, and the article upon this subject 
in the leading columns of ‘Tus Enaineer a fortnight ago has con- 
tributed not a little to the movement which, in the investigation of 
this subject, is now setting in. ‘I'his subject should be taken up by 
those ironmasters who are members of the Institute of Mecha- 
nical Engineers, They are men who are eminently capa- 
ble of investigating the snbject in a manuer likely to 
secure the confidence of the trade in any result to which 
their investigation might lead. ‘The real “ difficulty” lies more in 
the fact that the existing machinery supposes the employment of the 
puddler upon the old plan, For « new plan to be introduced with 
any amount of favour in old iron-making districts, a small outlay of 
capital alone must be necessary. As well, therefore, because of the 
comparatively small outlay of capital required to fit the old furnaces 
for the machinery as on account of the near approach of the ma- 
chinery to the pulation of the puddler, the new French ma- 
chinery furnaces are exciting attention from masters who have 
refused to pay much attention to the claims of the rotating furnaces. 
_ At the same time that the labour difficulty in the puddling of iron 
is becoming more and more felt, and therefore giving direction to 
the inquiry we have noticed, yet, in a few years, the Bessemer 
process will become of gereral application to the manufacture 
of the best iron in this as well as in other districts. The ironmaster 
will then be less dependent upon the puddler than before. It may 
then be that the supply will be commensurate with the demand; 
but that it will exceed the demand we do not think, for the openin 
up of new districts will continue coevally with the repugnance o| 
men to engage in work which is accompanied with brutalising 
influences, 

_ In the meantime the struggle is not at all insignificant, and there 
is reason to fear that it may yet become embarrassing. 

The coal trade remains unaltered upon its condition last week. 

A considerable number of the iron and coal masters of the district 
assembled at Dudley on Wednesday, to take part in the annual 
meeting of the Dudley and Midland Geological and Scientific 
Society and Field Club, and to meet Professor Tennant and 
other members of the Geologists’ Association (London). After 
the business of the general meeting, at which the committee and the 
officers were elected, and over which Mr. 8S. H. Blackwell, F.G.S., 
vice-president and iroumaster, presided, an excursion party was 
formed, and they inspected, under the guidance of Professor 
Beckett, I'.G.8., another vice-president, the handsome building now 
in course of erection in Dudley for the Mechanics’ Institute and 
Geological Museum. Afterwards they proceeded to the southeru 
part of the Wren’s Nest Hill. Here, after passing through the 
upper caverns, and examining the geological features exposed in 
recent operations at the northern portion, formed a torch- 
light procession, and returned through the lower workings. 
At four o'clock Mr 8. H. Blackwell delivered the aunual address, 
embracing the progress of geolngical science within the last twenty 
years, particularly with reference to changes in nomenclature and 
classification, physical and practical geology aud palwontology, the 
recent discoveries bearing on the question of the antiquity of man, 
&c. The address was able and exhaustive, and occupied nearly two 
hours in the reading. Professor Teunant, Geologists’ A iation, 
then gave a short address on “ The connection between Mineralogy 
aud Geology.” A paper by Edward Hull, Esq., B.A, F.G.S., &., 
of the Geological Survey of Great Britain, entitled “ Brief Sketch 
of the ‘I'riassic Series of Rocks, more especially in reference to 
their suitableness for water supply ” (communicated by Mr. Beckett), 
was deferred. At six o'clock the members and friends, by permission 
of Mr. Richard Smith, proceeded to the Priory grounds, and after 
examining the ruins (which, owing to unfavourable weather, the 
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society were prevented from doing satisfactorily last year), en- 
tered the castle grounds, and passed by the carriage drive to the 
caverns, which, by the kindness ofthe Right Hon. the Earl of 
Dudley, were specially and beautifully illuminated for the occasion. 
Here Mr. Salter, of London, explained the circumstances under 
which, in the deep Silurian Sea, the Dudley limestone was de- 
posited, aud urged upon the inembers to carefully note the positions 
of the fossils in the coal seams. On leaving the caverns the party 
went to Russell's Hall Iron Furnaces, and inspected the casting and 
furnace operations. Mr. Blackwell had kindly consented to delay 
the afternoon casting for three hours, and explained the principal 
features in connection with the iron manufacture. He also showed 
the combustion of iron upon a large scale. ‘This experiment was a 
brilliant and striking one. Yesterday (Thursday) a descent was 
made into one of the Earl of Dudley’s pits, where the working 
of the ten-yard coal was inspected. Afterwards the party went 
to one of the ironworks at Tipton. 

The month of May closes less satisfactorily to the interests of 
those persons who are engaged in the hardware trades of Birming- 
ham and Wolverhampton than did the mouth of April. This is due 
in no small degree to the somewhat uncongenial weather that has 
prevailed recently, and which has checked the confidence that was 
being encouraged as to the harvest prospects. In consequence 
buyers are declining to order, for the cautiousness of consumers has 
already begun to be displayed. ‘Travellers in the home market 
are all sending in most unsatisfactory reports whether they write 
from the agricultural or the manufacturing districts. Relative to 
the metropolis, we hear of first-class manufacturers of this district, 
who are now in London, writing to the effect that “they never knew 
things so bad.” but the euterprise which is being displayed by the 
manufacturers of this district, more than once before referred tohere, is 
bringing to us, from new foreign markets, orders of value nearly 
sufficient to compensate for the falling off in the old. That portion 
of the foreign market with which we are all here familiar, and the 
revival of which we have been for some time expecting, namely, 
East Indian, has slightly improved; but it has not yet, by any 
means, cqualled the anticipations indulged in. Only a very trifling 
trade is being done with America, and Canadian trade 
has been below average. South America has been dull, excepting 
on the western coast, whence we have received a_tolerably 
encouraging sprinkling of specifications. Australia and New Zea- 
Jand have not been of much worth. Relative to the Continent of 
Europe we may speak a little more favourably, if we exclude the 
Baltic and the Black Sea ports. Spain and Italy are making a fair 
demand, and the trade with France continues in some branches 
gradually toexpand. With Germany the trade is flat. Atthesame 
time that the prospects of the quarter which terminates with Midsum- 
mer are not so favourable now as they were a month ago, yet we are 
happily unable truthfully to report such a falling off in demand as 
would necessitate the discharge of workmen, or the making of goods 
for stock to any noticeable exteut. Compared with the correspond- 
ing period last year, more time is being worked, and more money 
being earned, by most of the artizans. 

The tin-plate workers are doing a steady trade, the demand, how- 
ever, still running upon the lower-priced goods ; but the japanners 
are complaining loudly. The edge-tool makers are busy, chiefly 
upon foreign orders, and for Spain and India in particular. The 
hollow-ware manufacturers are doing a steady, though quiet, trade, 

Tbe iroufounders are pretty well occupied, and so also are the 
brassfounders. The same remark applies also to the tube makers 
and the wire drawers. ‘I'he platers are not actively employed, nor is 
the military trade so avimated as it was, but in the barrel depart- 
ment there is briskness arising out of the demand from the 
States. 

The chain makers aro not doing much, nor are the anvil and 
wrought nail makers, but for railway fittings there is an encouraging 
demand. In locks and bolts there is not the briskness that is usual 
at a season of the year when buildizg is pushed forward with so 
much activity as at that in which we now write, still there are 
not many hands unemployed who are able to assist in these 
branches. 

A considerable number of horse-nail makers are on strike; aud 
the ordinary nail makers having received notice for a reduction 
of Na per cent. are expected to strike, when there will be 1,500 
ou 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroon: Mersey Docks and Harbour Board: Liverpool and Man- 
chester Agricultural Society—State oy Trape ar Suerrienp— 
AppirionaAL Raiway Communication IN YorkKsutne—Nortugrn 
Matrers: Hematite Ore in Cumberland: Steam Shipbuilding on the 
Tyne: Warkworth Harbour—Inavauration or Buackroo New 
Pier—ILtumination OF Cursnine Sart Mines—Scorrisu Matrers: 
Steam Shipbuilding on the Clyde—UuL, Waren Surety. 


To commence with Liverpool, we may note that the Mersey Docks 
and Harbour Board, which has displayed considerable forbearance 
of late in regard to new works—probably having its hands full 
already, all things considered,—made up for lee-way and launched 
out freely at its last sitting. A report from the marine surveyor, on 
some experiments made with petroleum, was read. From this it 
appeared that the oil burned for ten minuies, giving a good flame, 
when an explosion took place, blowing the !amp toatoms. ‘The lamp 
used was the ordinary lighthouse lamp as at present in use, and 
the disaster is partly to be attributed to the fact that the lamp in 
question was unsuited for the description of oil to which it was 
applied; this being the case it becomes obvious that a change from 
olive or colza oil to petroleum must involve the sacrifice of thelight- 
ing apparatus at present in use, and the purchase of lamps properfor 
th» purpose. The report proceeded to state that it was the nature 
of petroleum to volatilise at a very low temperature, and that, 
therefore, it would be unsafe to use it in the lighthouses, where 
the heat was very great. In the lightships, where the motion of 
the vessels sometimes not only fills the bottom o* the latterns with 
oil, but the oil runs down on the decks, a pieco of broken wick 
falling from a lamp by the motion of the vessel, in the nightly re- 
peated process of trimming, would, in all probatility, involve the 
urning of the ship. It was agreed to increase the estimate for the 
intended new —e Hoylake lighthouse to £1,140, instead of £840 
as approved by the board Sept. 26, 1862, and to erect a new light- 
house in place of the present Lower Hoylake lighthouse, at a cost of 
about £955, instead of repairing the latter at a cost of £225 as 
authorized by the board on the above date, ‘the lower lighthouse 
is in such a dilapidated condition that it is impossible to ‘repair it. 
It was agreed to lower the centre of the floor of the Huskisson 8Uft 
lock, at an estimated cost of £370, and to construct a regulating 
culvert to connect the Sandon dock with the Huskisson dock, to 
assist in filling the Sandon graving docks, at an estimated cost of 
£2,200, Mr. Graves explained that, at present, the blocks at the 
Huskisson lock were dit. Lin. above the level of the old dock sill, 
and by lowering the floor of the lock an additional depth of 1ft. 4 fin. 
would be gained, at acostof £370. ‘Che next recommendation involved 
a somewhat large expenditure, but the committee were of opinion that 
it was very desirable and nesessary. At present the Sandon graviug 
docks were filled entirely from the Sandon docks, and it had 
been ascertained that the process causeda fall of water tothe extentof 
13in, By the construction of the proposed culvert, which would 
connect the Sandon and Huskisson docks, and, in fact, the whole 
system of the northern docks, the Sandon graving docks might be 
filled with a loss of only 2}in., thus giving an additional draught of 
water to the extent of lin, ‘This was an important advantage, and 
would enable the docks to be used by larger vessels. Looking at the 
great improvement which would thus be effected, the committee 
considered that it more than compensated for the necessary outlay. 








In connection with an approaching meeting which the Liverpool 
and Manchester Agricultural Society is about to hold at Birkenhead, 
the local committee has offered a prize of £50 for the most approved 
application of steam power to the cultivation of land; £50 for the 
most complete farm-yard arrang' t of impl ts and machinery 
for working by steam-power, to be exhibited in full motion ; £20 
for the best reaping and mowing machine, «&c. 

Tolerable orders have come to hand at Sheffield from most of the 
agricultural districts, for tools and implements required for the 
summer and autumn. The cutlery trades are still dull, but the 
large iron and steel houses continue to do a good business in heavy 
materiel required for railway and other purposes. The boiler makers 
are busy, occupied principally with orders from the leading mauu- 
facturers of the town, who are extending their works. From the 
north of Europe the demand for Sheffield goods is below the 
average; but from Belgium some good orders have been received 
for materials required in connection with railway construction and 
maintenance. 

A bill for the construction of a railway from Lofthouse to Meth- 
ley has passed the House of Commons Committee to which it was 
referred. The Lancashire and Yorkshire and North-Eastern Com- 
panies are to be joint owners, together with the Leeds, Wakefield, 
and Bradford company, of the new line, which will run directly 
across the celebrated Lofthouse seam of coal, at present worked by 
Messrs. Charlesworth, at Newmarket, and by Messrs. Rayner and 
Wood, at Foxholes. Those collieries have only had water commu- 
nication, but the new line will give them access to Leeds, Bradford, 
and Halifax, and be the means of developing the large coal-field 
belonging to Lord Mexborough and Mr. Calverley. 

From the north it is stated that Mr. 1H. Attwood, of Woodend 
Mines, has commenced raising hematite ore of the best quality out of 
his new pit at Woodend, which promises to be one of the best in 
Cumberland, as regards both quantity and quality. The Robert 
Chambers. a steamer recently launched on the Tyne for the Tyne 
General Ferry ae has made a satisfactory trial trip. Messrs, 
Mitchell and Co., of Low Walker, have launched a fine steamer, 
named the Astracantis, and intended for the river Volga, where she 
will be employed in towing, &c. Her length is 185{t., has 28ft. beam, 
and,with the whole of her machinery, fuel, &c., on board, her draught 
of water will be only 2ft. Gin. She will be propelled by paddles. 
Her engines, of 120-horse power, are manufactured by Messrs. 
Thompson and Wood, of Spring Garden Eagine Works, Newcastle, 
and she now lies at Newcastle Quay to receive them. Warkworth 
harbour is being greatly ameliorated. A dredger is now at work, 
and has improved the depth of water to the extent of several feet. 


A promenade pier was opened with appropriate ceremonial at 
Blackpool yesterday week.: ‘I'he pier is a light and elegant struc- 
ture. It possesses an approach 8vft. long, an abutment 120ft. long 
and 45ft. wide, and the main portion is 1,070ft. long and 28ft. wide, 
giving a total length of 1,40dft. available as a promenade. About 
fifty yards, including the head of the pier, are still unfinished. 
When the whole is completed, the head of the pier will possess 
ample landing stages, with flights of steps 10ft. wide, and an easy 
incline, so that passengers may land and embark at all states of the 
tide. ‘The entire superstructure rests upon iron columns, tixed to 
the ground by means of screws. ‘The first of these columns was 
raised in May, 1862, and, owing to the unfavourable weather, the 
works progressed for a time but slowly. It was probably 
fortunate that this was so, for the storms which occurred ia 
October showed that the structure was being erected at too 
low a level, and it was determined to raise the pier 3ft. 
higher than was originally contemplated. This alteration in- 
volved an extra cost of £1,600, and was carried out without 
at all endangering the strength of the structure. The piles or 
columns are placed at intervals of 60ft. and the main girders, which 
support the planking, are placed upon them in lengths of 72ft. 
Throughout the entire length of the pier an ornamental casting 
surmounts the main girder, and this forms a good back for the 
sitting accommodation of promenaders. As the head of the pier 
stands not less than 50ft. above low-water mark, special efforts have 
been made to give it additional strength. Upon the main portion of 
the pier are erected sevoral shelters aud refreshment houses, of au 
octagonal shape, which are placed on side projections, and destroy 
the stiff and monotonous appearance which the long straight outline 
of the pier would otherwise present. Tho structure is provided 
with lamps from end to end, and the area which is afforded for pro- 
menading purposes is little under 40,000 square feet. ‘Lhe total 
weight of iron which has been used in the erection is 760 tons, 
340 tons of which are wrought. It has been erected by a private 
company possessing 3,000 £5 shares. The plans were by Mr. 
Eugenius Birch, of London, and the contractors were Messrs. 
Ri Laidlaw and Son, of Glasgow. 

An illumination of two of the principal salt mines at Northwich, 
Cherliere, took place on Monday. ‘The “ Old Marston” mine was 
the principal object of attraction, being the oldest and most exten- 
sive mine in working. ‘The area already excavated is considered 
to be from thirty to forty acres in extent, and the workings 
have been carried on over 100 years. The depth of the shaft is 
112 yards. Nothing, says the Manchester Examiner, can exceed 
the disappointment that the visitor feels, in one sense, on reaching 
the bottom of the shaft; for, instead of halls of dazzling brightness, 
the eye encounters a vast cavern, wonderful in its gloom—a city, 
as it were, deserted by everything except its numerous but dim- 
looking lamps. ‘Turn where we will, we discover lines of streets, 
apparently miles in length, the perspective being enlarged by the 
peculiar arrangements of the lights. On this occasion, 2,300 
candles, though appearing to be a much larger number, were em. 
ployed, but they glimmered as if seen through a fog. . 

The Ciyde shipbuilding interest continues extremely active. On 
Saturday afternoon Mr. J. G. Lawrie, of Whiteinch, launched an 
iron ship, the,property of the Glasgow and Asiatic Shipping Com- 
pany, which is under the management of Messrs. Thomas Skinner 
aud Co., Gordon-street, Glasgow. The ship, which was named the 
Edinburgh Castle, is of the following dimensions:—Length of 
keel and forerake, 175 feet; breadth of beam, 29} feet; depth of 
hold, 18 feet 9 inches. ‘he Edinburgh Castle, which is inteuded 
for the Kast Ludia trade, was towed up to her berth at the Broomie- 
law in the afternoon, to receive her cargo for Singapore and Penang. 
This ship is the first of a fleet which is being built tor the company. 
Messrs. Robert Napier and Suns launched yesterday week, from their 
building yard at Govan, an iren sailing vessel of 1,100 tons, named 
the Warwick Castle. ‘This vessel is of the same dimensions as the 
Stirling Castie, launched fast month. In three weeks Messrs, 
Napier will complete the Roslin Castle for the same owners, and 
shortly afterwards the Conway Castle, in the same yard, ‘These 
vessels, belouging to Messrs. Donald, Currie, and Co., of Liverpool, will 
form part of their “Castle” line of packets, to sail regularly between 
Liverpool and Calcutta. The Stirling Castle will proceed to Liver- 
pool to load in a few days, and will be despatched on a day 
to be named, fullor not full, for Calcutta. A new tug steamer, the 
Jasper, arrived at Greenock in the course of last week. She was 
built by Mr. lhomas Hepworth, at Walker, near Shields, for the 
iver ‘Towing Company, and her lines are very fine. Her length 
is 1u6ft. Gin., breadth 18ft. 9in., depth of hold 9{t. Gin., and sie 
registers 123 tous old measurement. Her engines are 90-horse 
power, and she steams fast, The owuers of the Jasper have another 
wooden steamer, of similar dimensions, nearly ready, to be named 
the Ruby. On Friday Messrs. Steel and Co., of Cartsdyke, launched 
a screw steamer of 458 tons, builders’ measurement, which was 
named the “ Barwon.” The Barwon is the property of Messrs. James 
Little and Co., of Greenock, and is intended for the Melbourne and 
New Zealand trade. Her length of keel and forerake is 17dit, 
breadth of beam 22}ft., depth of hold 134ft., and her engines, which 
will be 100-horse power, are being coustructed by Messrs. Caird 
and Co. A new paddile-steamer, the Flavio Gojia, was tried on 
Saturday between the Lights, and realised a speed of one knot per 
hour beyoud that contracted for. This fine vessel was built and 
engined by W. Simozsand Co., London Works, Renfrew. Messrs. 
J. and G. istesien of Govan, have launched a steamer, named the 
Tova (to succeed a favourite vessel of that name recently lauuched), 








for Messrs. D. Hutcheson and Co. The new Iona measures 245ft. 
in length, or 20ft. more than her predecessor. Her breadth of beam 
is 25{ft., being an increase of 4ft. on that of the old Iona. Her 
depth is 9ft.; and it is expected that after her engines have been put 
on board she will draw about 4ft. of water. She is to be propelled 
by oscillating engines of 150-horse power, fitted up with tubular 
boilers, superheaters, and all the latest improvements. The paddle- 
wheels, which have a diameter of 20ft., will be furnished with 
patent feathering floats. The accommodation provided for pas- 
sengers is of a superior description. The City of Launceston, a 
fine vessel, built and engined by Messrs. Blackwood and Gordon, 
Port-Glasgow, for the Launceston and Melbourne Steam Navigation 
Company of Tasmania, and intended for the colonial trade in the Aus- 
tralian colonies, underwent her trial trip on Wednesday. She left 
Port-Glasgow with a select party on board, and proceeded to run the 
Lights from the Cloch to the Cumbraes (distance, 15} statute miles), 
which was accomplished in 68 minutes. She afterwards proceeded 
through the Kyles of Bute ; and, in the course of the afternoon, the 
party sat down to dinner, Captain George Gilmore, the agent for 
the company, in the chair. After dinuer Mr. Thomas White, 
of the Cork and Waterford Steam Shipping Company, gave “ Suc- 
cess to the City of Launceston ;” after which Captain Gilmore 
proposed “The Health of the Builders, Messrs. Blackwood and 
Gordon,” and alluded to the increasing demand for steamships 
for the Australian colonies, which would form a very import- 
ant branch of business with Glasgow. A screw steamer, 
built at Messrs. Davidson and Wood's yard, North-street, Glasgow, 
was last week conveyed to the river by means of a traction engine. 
The vessel, which is 95ft. long, 19ft. breadth of beam, and weigh- 
ing, with the truck on which it was carried, about 45 tons, was 
brought to the foot of the steep hill in North-street, immediately 
below St. Vincent-street, by means of blocks and other tackle, by 
hand labour. ‘he engine, which has just been completed by 
Messrs. Alex. Chaplin and Co. for Bray’s Traction Engine Com- 
pauy, London, possesses the advantages of both Bray and Chaplin’s 
patented improvements, It has a pair of cylinders Zin. dia- 
meter, with three sets of spur gearing (made of Messrs M‘Hattie 
and Forsyth’s improved malleable cast iron) to the wheels, for 
speeds of two, four, and eight miles an hour respectively. It 
arrived at the vessel about half-past eight o'clock on Wednesday 
evening, and the tackle being made fast, the steamer was easily 
drawn up the incline by means of a pair of blocks, After reaching 
St. Vincent-street she was swung round, and the engine connected, 
which towed her along to the head of Finnieston-street, where the 
engine had to be disconnected again, to allow the vessel to be 
brought round the corner. On Thursday morning early the engine 
again got steam up, when the vessel was easily taken down to the 
large crane at Finnieston Quay and lowered into the water. 

‘he works for the conveyance of a full supply of Spring-head 
water into Hull are steadily progressing, and, notwithstanding the 
engineering difficulties which have had to be surmouuted, not more 
than two months will elapse before the inhabitants will rejoice in a 
plentiful supply of pure water. On Saturday the members of the 
waterworks committee, accompanied by one or two other gentlemen, 
visited the Spring-head works. They closely examined the bores, 
the shafts, and the various buildings, including the boiler and 
engine-houses. A large body of water still continues to flow from 
the bores notwithstanding the long dry season through which we 
have recently passed. 





The Daily News of May 29th, in its description of Benson’s Great 
Clock, says: “The entire finish is of the highest cast.” Benson’s 
new show rooms contain clocks designed by the first artists of the 
day, and include clocks for the drawing room, diving room, bed 
room, library, hall, staircase, bracket, carriage, church, turret, 
railways, warehouse, counting-house, with musical, astronomical, 
and every description of clock, from the plainest to the highest 
quality of which the art is at present capable. Church and turret 
clocks specially estimated for. Benson's illustrated pamphlet on 
clocks and watches (free by post for two stamps), contains a short 
history of clock and watch making, with d»-criptions and prices ; it 
acts as a guide in the purchase of a clock or watch, and enables 
those who live in Scotland, Ireland, Wales, the Colonies, India, or 
apy part of the world to selecta clock. J. W. Benson received a 
Prize Medal and honourable mention. 33 and 34, Ludgate-hill, 
London. Established 1749.—[ Advt. | 

Wear AND T'car or Iron Sutrs.—No sooner are we out of one 
trouble than we get into another. Iron ships are indispensable. 
We know they cost an enormous sum of money ; and, as iron 
is stronger than wood, it was fondly hoped it would last as long. 
But iron, strong as it is really, is one of the most active agents in 
the world in creating the decay of any substance it comes in contact 
with, and in reducing itself to rust by the process. Air, earth, and 
water are alike affected by its powers of decomposition. We are 


. threatened with a very serious mischief to our iron vessels. Coat- 


ings to the bottom are prepared, but as yet none have been invented 
to arrest decay.—Army and Navy Gazette. 

Tue Wetsh Coat Anp Iron Traves.—T he Newport correspondence, 
of the Colliery Guardian states, although rather doubtingly, that Mr. 
Rhodes, the proprietor of the Risca Collieries, has concluded a 
contract with a steamship company for the sale of all the coal he 
can raise for the next seven years; that the Pontnewydd tin works 
are to commence working at once; that the Cwmbran forge has 
beca sold or leased and will be in work without delay, and that 
Messrs. Brassey and Co., have taken the Pontnewynydd works. 
‘wo of the works mentioned—Cwmbran and Pontuewynydd— 
have been at a standstill for years, and the Pontnewynydd tin 
works has been but little better than at a standstill for the last two 
years.. The different ironworks of the district are kept going regu- 
larly, and there are a fair number of orders on the books. This 
cannot be said of all the works, as a few are not so favourably 
situated, but the majority have sufficient orders to go on with toler- 
able spirit. Mr. Wuile, of Dowlais’ patent blooming is beginning to 
be appreciated by the ironmasters, and it is very probable that it 
will be generally adopted. The Ebbw Vale Company are now 
having a blooming mill made on Mr. While’s principle, and two or 
three other firms are expected to follow the example. The inven- 
tion has proved highly successful at Dowlais, and the saving it 
effects is an important item in the cost of finished iron. At the last 
meeting of the Harbour Commissioners an interesting discussion took 
place as to the present and future prospects of Newport. The shipping 
returns for the last twelve montus show no increase as compared 
with the corresponding year, except under one head, viz., the foreign 
tonnage inwards. As mentioned in a previous report a large increase 
has taken place in the import trade, but the same cannot be 
said of the exports. This was considered an unsatisfactory state 
of things, and Mr. Batchelor, an extensive importer, suggested 
that the Harbour Commissioners should enter into negouations 
with the Dock Company with the view of purchasing the 
duck. All the members present expressed their approval of 
the suggestion, and it was determined to take the question 
into cousideration at the next meeting. At Carduf, the 
scarcity of ships has seriously interfered with the coal trade, aud many 
of the collieries are but partially employed in consequence, It is 
gratifying to state that there is no falling off in the demand, and 
several of the coal-masters are so pressed with orders that higher 
freights are readily given. ‘Lhe arrival of a goodly number of 
vessels will change the aspect of things, and the trade will then 
resume its usual normal state. A large contract has been secured by 
the proprietor of the Nantmelyn Colliery, which will keep the work 
going on full time for several months. ‘l'here isno improvement to 
report in prices. ‘I'he iron trade is rather dull,and the iroumasters 
are indifferently supplied with orders. The furnace which was 
recently put out of blast at Gadlys, in order to effect repairs, has 
been nearly rebuilt, and it will be lighted again as soon as possible. 
The late dry weather slightly interfered with matters at three or 
four of the works, owing to water power being extensively used, but 
the much-needed rain which has fallen within the last ten days has 
filled the reservoirs and feeders with abundance of water. 
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SOCIETY OF ARTS. 
May 27th, 1863. 

Tuomas Wixkworts, Esq., in the Chair. 
DESTRUCTIVE DISTILLATION CONSIDERED IN REFERENCE TO 
MODERN INDUSTRIAL ARTS. 

By B. H. Pavt, Ph.D. 


Tue effects produced by the application of heat to various sub- 

stances must have been among the earliest observed chemical 
henomena. The differences existing between the effects produced 

by heat upon different substances were recognised at a very remote 
period in the history of chemistry, and among them the phenomena 
of distillation received especial attention. In some cases the appli- 
cation of heat to a substance bas the effect of dissipating it entirely ; 
such substances, of which water is a familiar example, are said to be 
volatile, and if substances of this kind are heated in closed vessels of 
suitable construction they may be recovered again in their original 
condition by the condensation of their vapour. This, in the 
strictest sense of the term, constitutes distillation. The volatile 
substance, absorbing the heat applied to it, becomes con- 
verted into vapour; by abstracting from that vapour the 
heat which has been absorbed it is converted into the original 
substance. In this way distillation is employed as a means 
of separating volatile substances from others which are not 
volatile, and which are, in contradistinction, termed fixed sub- 
stances. ‘This distinction between fixed and volatile substances is, 
however, in most cases, merely relative, and it applies only to sucha 
range of temperature as is commonly attainable. There are good 
reasons for the opinion that the substances commonly regarded as 
fixed might be converted into vapour if their temperature could be 
increased to a sufficient degree. But among the substances 
which: in this limited sense, are termed fixed, there are some which 
certainly cannot be converted into vapour, in any case, without en- 
tirely losing their identity ; without, in other words, being con- 
verted into totally different substances. Thus, for instance, wood 
is not a volatile substance, and at the same time it is nota fixed 
substance, except within a certain limited range of temperature. 
When heated much above the boiling point of water, wood is 
partially converted into vapour, to an extent proportionate to the 
temperature employed, but the vapour so produced cannot be 
reconverted into wood by cooling it, as the vapour of water can 
be reconverted into water. The change produced by the heating 
is a true chemical change. Most substances analogous to wood 
undergo a change of this nature when heated in close vessels; 
they are, in chemical language, decomposed, and the sub- 
stances into which they are converted are called the products of 
the decomposition. These products are partly volatile. It is only 
in this way that substances which are not in themselves volatile 
can be said to distil, and it is this conversion of substances, by the 
appliication of heat, into new substances, that constitutes what is 
termed destructive distillation. 

The products of this alteration present, in all cases, a general 
similarity. There is, in the first ee, the carbonaceous residue, 
which cannot be volatilised—the “ coal,” as it was formerly called. 
Amongst the volatile products, water and oil are conspicuous; 
there are generally some substances dissolved in the water, com- 
smunicating to it peculiar characters, according to the nature of the 
material distilled, and in all instances some gas is produced. 

In the earlier days of chemistry the destructive distillation of 
organic substances was considered to effect a separation of their 
component parts; it was looked upon as a means of analysing both 
vegetable and animal substances. But it was found that the pro- 
ducts of the destructive distillation of a substance varied in amount 
according to the heat applied to it, and, consequently, when quanti- 
tative relations became an important consideration in chemistry, 
this opinion was abandoved, and it has long since been generally 
admitted that the alteration such substances undergo in destructive 
distillation is greater than a mere separation of pre-existing compo- 
nents,—that it consists in an entire destruction of the original 
substance, with simultaneous production of new substances. 

This decomposition of an organic substance by heat consists in a 
disturbance of the chemical equilibrium upon which its existence 
depends; the products to which it gives rise are substances capable 
of existing at the higher temperature. All organic substances are 
characterised by their liability to decomposition by heat, but they 
differ among each other very much in their capability of supporting 
heat, or, in other words, in their liability to decomposition uncer its 
influence. For every organic substance there is a particular range 
of temperature within which its existence is possible and beyond the 
higher limit of which it undergoes decomposition. Hence there is 
an intimate and essential connection between the nature of the pro- 
ducts and the temperature of the decomposition, and it follows that 
the special nature of the products obtainable in destructive distilla- 
tion differs, according to the temperature at which it is conducted, 
no less than according to the material from which they are obtained. 
These features of the decomposition of organic substances by heat, 
were very clearly recognised by Lavoisier; they received at his 
hands considerable attention, and though they did not occupy a 
prominent place in the chemical phenomena that, in his time, were 
the object of general interest, his workscontain important discussions 
as to the causes to which they were referable. 

Prior to the time when Lavoisier wrote on this subject the pro- 
duct of destructive distillation to which—with some few exceptions, 
which I shall afterwards notice—most attention was directed, was 
the oily product. The characters of the oil obtained by this means 
from different substances are often described in old chemical works. 
Sometimes it was called tar, that term being applied to those kinds 
of pyro-oils which were resinous and dried up by exposure to air, 
as in the case of that obtained from pine-wood, and which at the 
present time is still commonly known as tar. Some of these pyro- 
oils figure as medicinal agents in the pharmacopoia of 1678, and 
amongst others the oil of coal—which is described as a fossil bitu- 
men, bearing the names of carbo petra, lithanthrax, sea-coal, or 
Newcastle coal—and the direction given is that “you may distil it 
as amber, so shall you-have a spirit if oil.” But this oil of coals 
soon became a matter of more extended observation in consequence 
of the attempts made to use pit-coal as fuel in smelting. For along 
time these attempts were unsuccessful. At length, however,a method 
was found of removing the disadvantages of coal for smelting pur- 
poses. ‘That method, as every one knows, was coking. Thediscovery 
of this method has been ascribed to Beecher, who was in England 
about the year 1665, but he says himself that it was a German, of the 
name of Llavesten, who first suggested the idea of employing what 
he called “stove charcoal” for smelting iron. In any case the oily 
product obtained from the coal, by heating it in ‘close vessels 
attracted the attention of Beecher, and he put forward a project for 
making tar from coxl, apparently in conjunction with the pro- 
duction of coke, which is very often referred to in old works, but 
in very vague terms, and nothing much seems to have come 
of it. 

_ The German chemist Neumann examined the oily products of the 
distillation of coal, and described them in his works as consisting of 
a“thin fluid oil” and auother “thick pitchy oil.” He obtained 
these by distilling the coal of Halle “with a fire gradually in- 
creased,” and he states that “ the coal, during the distillation, looked 
like melted pitch.” Still these products were not turned to any 
useful purpose. 

However, the coking of coal, or the desulphurising, as it was 
sometimes called, became an important operation, and great interest 
was excited by it on the Continent. In 1765, the French Govern- 
ment thought it desirable to send a commission to this country, 
for the purpose of learning the art of coking. An account 
of their observations is given by M. Jars, the brother of one of 
the commissioners. He says:—“The English were the first to 
attempt rendering coal available for smelting purposes; the 
first trials are of a very remote date. And, among others 
Swedenborg speaks cf it as an art which in his time was 
not fully developed. But the industry of the English overcame 





all difficulties, and they succeeded, by means of very simple opera- 
tions, in attaining the desired end, that is to say, in —— pit- 
coal of the defects which render it unfit for ting.” The attempt 
to turn to account the volatile oily products obtained in coking coal 
was still continued, both in this country and on the Continent. At 
Liege, for instance, coal was distilled for oil, and similar attempts 
were made likewise in various parts of England, by the Marquis of 
Rockingham, near Sheffield, by a Dutchman named Van Haak, at 
Coalbrookdale and Newcastle, and by others. 

One of the best known instances of the application of these vola- 
tile properties of coal was one carried out in Nassau, shortly before 
the year 1768, at some ironworks belonging to the Prince of Nassau 
Saarbruck, at Sultzbach. This plan was described by M. Genssane 
to the French Académie des 8 , and reported upon by Mac- 
quer. He says:—“ The whole art of the preparation of pit coal, so 
as to render it fit for smelting, consists in depriving of the bitumi- 
nous and sulphury substances which render it too fat and energetic 
when it is used in its natural state. . . . This principle once 
established, it is easy to conceive that it is only by distillation 
and evaporation that these two substances can be separated from the 
coal.” 








The distillation of coal at these works was conducted in a kind 
of close oven, or muffle, heated externally by furnaces. ‘ The fire 
was got up gradually, until the oven became slightly red hot, and it 
was then kept at that degree. . . . . The heat being gradually 
communicated to the coal within the oven, first of all expelled its 
bituminous portion, which distilled off through a pipe, and fell into 
a receiver; when the coal had given off its bitumen, it commenced 
to become slightly red hot. 

“ The oil aud bitumen obtained in this operation almost paid the 
cost of it. The pure bitumen was very thick and greasy, and 
equal to the best carriage grease. The oil did not differ from 
that obtained by distilling petroleum, except in being much less 
readily inflammable than the latter, and it. could be advantageously 
employed in lamps by the country people. Nothing else was used 
for burning in the mines at Saltzbach.” 

MM. Macquer and Montigny, in reporting to the Académie on 
this manufacture speak highly of its utility, and when we consider 
the extent to which the manufacture, of which this was the first 
germ, has now grown, it appears that their opinion was well 
founded. 

The next person who made a step in this branch of manufacture 
was Lord Dundonald. The preparation of coke appears to have 
been still the predominating idea, but it was also thought that the 
volatile substances given off iu this operation might be turned 
to account, as well as the coke. All the previous methods of obtain- 
ing these products consisted in distilling coal in close vessels heated 
externally, but Lord Dundonald’s method consisted in partially burn- 
ing the coal in a large chamber capable of being entirely closed, and 
admitting a regulated supply of air, just sufficient for maintaining 
the combustion of coal at the desired degree. The volatile 
products from the coal passed away through a pipe to a condenser, 
where they were collected. An account of the works erected on 
this plan, at Upper Cranston, is given in Sir John Sinclair's 
“Statistical Account of Scotland.” The product obtained, beside 
coke, was a mixture of tar and water. ‘This first product was sub- 
mitted to distillation, yielding an oil lighter than water, and a solution 
ofammonia. This tar was sold for greasing cart wheels, at the rate 
of sixpence per Scotch pint. When the distillation was continued 
for 4} days, the residuo, remaining in the still, was the tar suitable 
for coating ships, which was regarded as one of the most important 
of the products. When the distillation was continued for 54 days, the 
residue in the still was more pitchy ; and after 6} days it was quite 
brittle. 

Just at the time when Lord Dundonald was carrying out his en- 
terprise of coal distilling, the subject of destructive distillation was 
treated of by Bishop Watson, in one of his essays. He gives 
the results obtained by the distillation of pit coal, ‘with a fire 
gradually augmented,” and describes one portion of the oil he thus 
obtained from Newcastle coal as being lighter than water, “‘ more 
or less liquid and transparent, according as the heat used in con- 
ducting the distillation has been greater or less.” 

Another portion of the oil was black, thick, and tenaceous, much 
resembling tar. He also states that “‘lhe quality of the liquid 
separable from wood by distillation is wholly the same as that of the 
liquid separable from pit coal by the same means.” 

He also adds that “ it is probable that the quantity of oil separable 
from the same kind of coal by distillation may be influenced in some 
degree by the manner of performing the operation; and there is, 
moreover, some reason to believe that in different kinds of coal the 
quantities may be very various.” 

This conjecture was soon supported by results of observation. 
M. Sage, in a paper on coal, published in 1789, describes English 
cannel coal as yielding “ by distillation more than one-third of its 
weight of oil that solidified. in cooling,” while the French coal gave 
only one-sixteenth of its weight of oil. Newcastle coal, though 
containing “as much bitumen as cannel coal,” was described by the 
same observer as being very different from it, and Scotch coal, which 
contained rauch less bitumen than either of the preceding coals, 
gave by distillation an oil that was liquid and floated on water. 

Kirwan, in 1796, stated that almost all species of mineral coal 
yield on distillation more or less of both species of bitumen—solid 
and liquid—but that “the proportion is variable in every species, 
according to the degree of heat applied.” Referring to Lord Dun- 
donald’s method of obtaining tar from cval, he says— By his 
lordship’s mode of distillation, however, much seems to be lost 
during the internal combustion. I should think the Prince of 
Nassau-Saarbruck’s method in this respect more advantageous. 
M. Sage tells us that by distillation he obtained from cannel coal 
one-third part of its weight of tar.” 

It is very interesting to find that Kirwan describes the coal used 
by Lord Dundonald for distillation as being a kind of cannel coal, 
similar to, but of a better sort than, the “ stony or slaty cannel 
coal” from Ayrshire. This coal is described as burning like com- 
pact cannel coal, without caking, and leaving a stony residuum. It 
contained 20°83 per cent. of ash. 

Proust also, in 1806, described the oils obtainable from coal by 
distillation : a light oil similar to that of amber, and a heavy oil like 
tar. He says that “the oily products of coal vary much in con- 
sistence, and it is necessary always to make au experiment to ascer- 
tain if it will yield thick oil or tar.” 

Lord Dundonald’s method of distilling was carried out also in 
France by a M. Faujas de Sainte Fonds, who claimed to have con- 
ceived the same idea of obtaining the volatile products given off in 
coking before knowing of Lord Dundonald’s plan, although he was 
confirmed in that idea by visiting the tar works in Scotland. Shortly 
after his return to France an experiment was made by him by the 
order of M. de Calonne, to illustrate the operation, and an account 
of itis given in a scientific journal of that time. 

Just at this time, however, a circumstance took place which 
exercised a great influence on the development of this young branch 
of manufacture. The oil manufactured by Lord Dundonald was 
just beginnivg to be employed for street lamps, and it is said that he 
was in treaty with the authorities with a view to the lighting of 
London by means of it, when a new project was started, viz., the 
use of gas asa source of light, which eventually proved the over- 
throw of Lord Dundonald’s undertaking. 

The chemistry of gases, pneumatic chemistry, as it was then 
termed, had, during the latter half of the 18th century, gradually 
absorbed the attention of chemists. As far back as 1721, Hales had, 
in the course of his experiments on air and its relation to vegetation, 
observed that Newcastle coal yielded in distillation one-third of its 
weight of air. In 1739 Mr. Clayton was induced, by the observation 
of a natural discharge of combustible gas from the neighbourhood 
of a coal pit, to try the effect of heat upon coal, and he found that 
by distillation he obtained a similar inflammable gas, together witha 
black oil and some watery liquid. This spirit of coals, as he called 
it, served him for the amusement of his friends, and for the 
entertainment of the Royal Society, but for no further 





urpose. In 1759, Neumann stated in his ‘ Chemistry” that 
ae rar bstances in g 1, urged hastily by a strong 
fire, emit an aérial elastic vapour. Bishop Watson also refers to the 
inflammable gas produced in distilling coal, &c. He says, “the 
products obtainable by distillation from bituminous and 
substances in general are water, gas, oils of different colours, 
weights, consistencies, and a black, coaly residuum.” It was not, 
however, until shortly after the year 1790 that a Cornish 

Mr. Murdoch—not only observed that the gas given out by heating 
coal, wood, peat, &c., burnt with a bright luminous flame, but 
also conceived the idea of usingthe gas thus produced as a source 
of light. A somewhat similar idea was about the same time being 
carried out in France by Le Bon, the material from which gaa 
was obtained being wood. 

The announcement of this invention produced a most remarkable 
effect. Notwithstanding energetic opposition to its introduction, 
it rapidly gained ground; in 1810, the first Gas Light and 
Coke Company was formed, and ten years later gas was almost 
universally used in London. 

Attention was thus suddenly diverted to the gaseous products of 
destructive distillation, as a source of light; but the oily products 
were not wholly forgotten, nor did the nature of the relations 
existing between them and the gaseous products admit of their 
being overlooked. Long before any great attention had been 
directed to the gaseous products of destructive distillation, it had 
been observed that both the quantity and the quality of the oily 
products obtained from any given material depended upon the 
degree of heat employed in the distillation. But when the 
duced in the distillation also became an a of investigation, and 
when the means of producing it for practical purposes were being de- 
veloped, it soon became evident that, to a great extent, gas and tar or 
oil were convertible substances ; that whenever agreat deal of oil was 
produced only asmall quantity of gas wasobtained. This fact threw 
a new light upon the nature of destructive distillation, and since it 
was a most important desideratum, in regard to this new maru- 
facture, to obtain the largest possible quantity of gas, the conditions 
requisite for effecting this object were specially investigated at a 
very early period in the history of gas lighting. 

The general result arrived at was, that the production of the 
largest amount of illuminating gas from coal required the distilla- 
tion of the coal to be conducted within a certain range of tem- 

rature. When the temperature was much below an ordinary red 

eat, a smaller quantity of gas was obtained than when the dis- 
tillation was conducted at a full cherry-red heat, and at the same 
time a larger quantity of the oily product was obtained. On 
the other hand, when the temperature was much above a full 
cherry-red heat, the quantity of gas was much increased, but 
its illuminating quality was very much reduced. Hence a 
cherry-red heat was fixed upon as the temperature to be 
employed in practice, because that was the temperature at which 
the largest quantity of the volatile products were converted 
into the state of gas of the greatest illuminating power, and at 
which the smallest quantity of those products remained in the 
liquid state. 

Accordingly, in practical and scientific works, treating of the 
manufacture of gas and the phenomena of destructive distillation 
generally, this fact is prominently mentioned. Thus, for instance, 
Accum says: “The production of carburetted hydrogen, both 
with regard to quantity and quality, from the same kind of 
coal depends much upon the degree of temperature employed 
in the distillatory process. If the tar and oil produced during the 
evolution of the gas in its nascent state be made to come in coutact 
with the sides of the red-hot retort, or, if it be made to pass through 
an iron cylinder or other vessel heated red-hot, a large portion 
becomes decomposed into carburetted bydrogen gas and olefiaut gas, 
and thus a much larger quantity of gas is produced than would be 
obtained without such precaution, from the same quantity of coal.” 
This was rendered still more evident by pointing out that every 
ewe of coal tar so decomposed produced “15 cubic feet of car- 

urttted hydrogen, abounding in oletiant gas.” 

Ure, in 1824, describing the theory and practice of the production 
and use of coal gas, says:—“ If coal be put into a cold retort and 
slowly exposed to heat, its bitumen is merely volatilised in the state 
of condensible tar; little gas, and that of inferior illuminating power, 
is produced. ‘This distillatory temperature may be estimated at 
about 600 deg. or 700 deg. Fah. 

“ Tf the retort be mretenye: | brought to a bright cherry red heat 
then the coals, the instant after their introduction, yield a copious 
supply of good gas, and a moderate quantity of tarry and ammo- 
niacal vapour.” 

Dumas, in 1828, describing the general features of destructive 
distillation, says that the nature of the products depends on the 
temperature employed. “ By heating gradually, oil is produced, 
and at a higher temperature no oil is obtained, because it cannot 
exist at the higher temperature.” Describing the manufacture of 
gas, he adds that the products obtainable from coal by distillation 
are “coke, tar or oil, and gas. The relative qualities of each of 
these products are very different, not only according to the different 
kinds of coal, but still more according to the temperature at which 
the decomposition is effected. Experience has shown that the 
quantity of oil or tar, as well as that of coke, is greater when the 
temperature is low; while these products are formed in less pro- 
portion when the temperature is high. The quantity of gas, on the 
contrary, is greater at a high temperature than at the low tempera- 
ture, that is to say, the more gas is obtained the less tar is produced, 
It is evident, therefore, that during the operation of gas making a 
suitable temperature must be maintained. If it is too low, a large 
quantity of tar is produced and little gas.” 


Hence it is evident, as I have before remarked, that though atten- 
tion was directed chiefly to the production of gas, the other pro- 
duct of destructive distillation, viz., the oil, was not forgotten, 
although it was not the desired object of the manufacture. And 
though gas had become the chief object of attention as a source of 
light, the production of oil, by destructive distillation, was not aban- 
doned. So lateas 1819 Waterloo Bridge was lighted with coal oil, and 
in the same year M. de Saussure published an t of a method 
of purifying hydrocarbon oil, obtained by the destructive distillation 
of a bituminous mineral found at Travers, in Neufchatel. That 
method is identical with those employed at the present time. But 
it was in 1833 that the first important impulse was given to this 
manufacture, by the investigations of Reichenbach into the chemical 
nature of the products obtained by the destructive distillation of 
organic substances. Up to that time the knowledge of the oily 
products of destructive distillation, in regard to their chemical 
nature and the means by which they might be purified, was 
very slender. It was known that different materials yielded 
different kinds of oily products, and that the quantity obtain- 
able varied according to the nature of the material and the 
temperature of the distillation. Neumann described the oil 
first drawn in the distillation of organic substances, by a fire 
slowly raised, as being commonly fluid and lighter than water; 
while that which followed, at the higher heat, was think and heavy, 
and that forced out at last, by the “greatest vehemence of fire, 
assumed a pitchy substance.” Accum described the tar from News 
castle coal as being specifically heavier than that produced by cannel 
coal; hence it sank in water, whereas the latter swam on the surface 
of water. 

The tar obcained in gas-works required to be boiled down to give 
it a sufficient consistence, and render it fit for use in coating wood. 
When this process was conducted in close vessels, a portion of oil 
was obtained that was commonly known as oil of tar, and —. 
ing on the distillation still further more oil was obtained, and a 
residue of pitch. The crade tar gave about 26 per cent. of the first- 
named oil, and by further distillation about 47 per cent. of pitch. 
No great use was made of these oils however, and, as is still the 
practice, gas tar was often boiled down in an open vessel without 
attempting to collect the oil. 

While things stood thus, Reichenbach’s first paper appeared. He 
referred to the oily products of destructive distillation as substances 
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that bad hitherto received but little attention from chemists, partly 
in consequence of their having been rare, and partly because those 
that were known characters that prevented their being 

ied to practical purposes; thus, for instance, their use as 
illuminating materials was prevented by their copious production 
of smoke when burnt; by their too great inflammability or liability to 
alteration when ex to the air, their offensive smell, and several 
similar obstacles. He therefore considered that a more complete 
investigation of these products was desirable, and the thorough 
practical spirit in which he undertook this investigation is apparent 
throughout his memoirs, 

The first substance which he succeeded in obtaining from tar was 

raffin. ‘hat substance is now too well-known to need a repetition 
of his description of it. I need only mention that he described it 
as existing in tar in considerable quantities. He pointed out that 
the application of tar as a material for greasing the axles of cart- 
wheels depended upon the presence of this substance in tar, and 
that it was likely to furnish an appropriate material for making 
candles. He showed, also, that its peculiar chemical stability, 
under the influence of powerful re-agents, was such as to suggest 
various easy means of extracting it from tar on a manufacturing 
scale. He then adds:—“I have here spoken only of the tar of 
beech-wood; however, it is not only in this, but also in the 
tar of pine-wood, that I have ascertained the existence of 

raffin, and there is no doubt that it is produced by the dis- 
tillation of all kinds of wood.” Shortly afterwards he obtained 
paraffin by distilling animal substances. This led him to the con- 
clusion that paraffin is a product of the carbonisation of ail organic 
substances, and he then extended his investigation to mineral sub- 
stances, principally coal. By distilling coal in an iron retort, “ com- 
mencing the distillation at first with a gentle heat, then gradually 
raising it, till at last the bottom of the retort was made dull red-hot, 
and then cherry-red,” he obtained an oil containing paraflin, and 
then pronounced paraffin to be a common product of all substances 
of organic origin. 

The next suostance which he succeeded in obtaining from tar was 
a liquid oil, to which the gave the name of eupion. This oil ho also 
found to be a product of the carbonisation of coal and all organic 
substances, While paraffin was obtained in least amount from the 
tar of coal, the liquid oil was obtained in larger amount from this 
tar than from anyother. ‘The oil to which he gave the name of 
eupion does not appear to have been a distinct chemical substance. 
but it was perfectly analogous, if not identical, with the hydro- 
carbon oils now used for burning in lamps, except that it was very 
much more highly refined than those oils are in practice. 

Referring to the possible application of this oil, Reichenbach says, 
“Tf it should hereafter be possibl+ to separate eupion from tar 
sufficiently cheaply, it is probable that it may be applied to useful 
purposes ; for, since it burns brilliantly, without smoke, by means of 
a wick, itis suitable as an illuminating material, not inferior to the 
finest oil; it does not grease nor char the wick, nor thicken by 
keeping, nor solidify in the cold. Besides this, it is not requisite 
for any applications in which the oil 1» not exposed to cold that the 
paraffin should be separated from it.” 

At the conclusion of his first memoir, Reichenbach expressed the 
hope that the oily substances obtainable by destructive distillation 
might, from a scientific point of view, receive more attention than 
they had hitherto, especially since one of them, paraffin, had been as- 
certained to exist in such abundant quantity in tar, to be capable of 
being introduced into industrial economy, and to possess characters 
that wou! render its extraction easy. 

duet at the very time that Richenbach discovered paraffin, and 
ascertained that it was a general product of destructive distillation, 
the same substance was obtained from the native petroleum of Ran- 
goon by Dr. Christison, of Edinburgh. He gave it the name of pe- 
troline in the first instance, but subsequently recognized it to be the 
same substance as Reichenbach had produced by destructive distilla- 
tion of organic substances and coal. Dr. Christison also obtained 
four different kinds of oil from Rangoon petroleum, different in co- 
lour, boiling point, &c. 

Tha most important part of Reichenbach’s memoirs consists in the 
very thorough elucidation they give of the phenomena of destruc- 
tive distillation, as regards the oily products of that operation. It 
was to these oily products that his attention was exclusively 
directed, and in the incidental notice he had occasion to take of gas 
making he showed very clearly that the conditions which give rise 
to the production of gas are very different from, and indeed the 
opposite of, those which determine the formation of oily products. 

n describing the general character of tar, or the oily products of 
destructive distillation, he says:—“ Tar is not a uniform or definite 
material, but a mixture of various constituents, which differs ac- 
cording to circumstances. All carbonisable substances yield tar, 
but the tar is of different kinds, according to the nature of the 
material it is produced form. 

“ Moreover, tar varies in its character, according as it is pro- 
duced under absolute or partial exclusion of air, according as it is 
produced in ove or other kind of vessel; . . it is one thing 
when it is produced slowly, and another when it is produced rapidly ; 
it is different at the beginning and the end of the carbunisa- 
tion. When the carbonising heat is high, the tar produced is 
different from that produced when the carbonis:tion is conducted 
within the limits of a moderate temperature.” He showed that, as a 
= rule, the production of tar, consisting of oil and paraflin, 

pends upon the application of a moderate heat, only just sufficient 
In treating of the dis- 


to carbonise the substauce operated upon. 
that this was the 


tillation of coal, he especially poivted out 
condition most aul Tor obtaining tar containing oil and 
paraffin, that by conducting the distillation of coal so as never 
to allow the retort to become red-hot, he always obtained tar 
containing eupion, paraffin, and creosote. This was what he 
termed a “pure tar of carbonisation,” and to obtain such 
tar he — stated that it should not, at any stage of its for- 
mation, be exposed to a higher heat than that sufficient for carboni- 
sation. The tar produced at a high temperature, on the contrary, 
he showed to be entirely different in its nature, whether obtained 
from coal or avy other material. In the first place, it did not yield 
by re-distillatiun more than half as much oil as pure tar, aud it con- 
tained substances which were never present in pure tar obtained at a 
Jow temperature, These substances were naphthalin, pitch, and 
soot, and the tar obtained from coal iu the manufacture of gas was 
found to be of this kind ; it was not a pura tar of carbonisation, but 
an impure mixture. ‘Ihe circumsiances which gave rise to this 
great difference between the tar obtained at different temperatures 
were ascertained aud very clearly described. It was shown that paph- 
thalin was nota product of carbonisation ; that while mere carbonisation 
yielded ouly oily products, naphthalin was produced by the further 
decomposition of those products under the influence of a higher tem- 
perature—that it was a secondary product—and it was shown that 
the operation of gas making did not admit of simple carboni- 
sation, since a bright red heat was necessary for producing gas. 
For this reason the tar of gasworks was black and thick and con- 
tained naphthalin, because the oil vapours, produced from the coal in 
the first ivstence, came in contact with the sides of the redhot retort 
and were thereby decomposed 
Consideravle promiueuce was given to this important difference 
between the tar produced from coal, at high and low temperatures, 
in consequence of an opinion expressed by Dumas that nappthalin 
was a direct product of the distillation of coal, and of the conjecture 
founded on that opinion that naphthalin existed in coal. This led to’ 
the repetition of Reichenbach’s experiments, and to the publication 
of a memoir in which he satisfactorily showed that coal did not 
contain naphthalin, and that coal-tar did not contain it unless it 
had been submitted to a high temperature and partially decom- 
posed, Reichenbach showed, morcover, that naphthaliu was obtain- 
able in like manner from the tar of wood, from alcohol, ether, 
tha, and probably even from olefiant gas by exposing these 
substances to a bright red heat. The accuracy of these observations 


was recognised by Dumas, who quoted them in his treatise. ‘The 
agperel results of these investigations were, that the production of 
oily substances by destructive distillation was essentially dependent 





upon the application of a moderate degree of heat; that the con- 
stant products of this operation were eupion and paraffin, together 
with some others that have not yet been turned to account. 

Attempts were soon made to apply the knowledge thus obtained 
for practical purposes. Materials were sought for that would yield 
oil and paraffin in sufficient quantity to admit of their being worked. 
The ordinary coal, then in general use, yielded too little of these 
products, and the first material to which attention was directed 
was bituminous schist or shale. A variety of this mineral occurring 
at Vouvant, between Nantes and Rochelle, was examined by Dumas, 
and found to yield 14 per cent. of oil, and works were established 
about the year 183v for the purpose of manufacturing oil from it by 
M. Selligue. The crude oil obtained from it is described by Dumas 
as being greenish brown and solidifying when cooled in conse- 
quence of containing 2 or 3 per cent. of paraffin. He also pointed 
out the applications to which these products might be turned as a 
source of light both by burning in lamps and making gas. 

Very shortly after this M. Laurent who bad visited the neigh- 
bourhood of Autun and suggested the manufacture of these oils, 
published an account of an Euglish schist that had been sent him 
for examination, and which he found to yield 20 per cent. of oil by 
distillation at a low te:mperature, finally raised toa red heat. In 
1833 a patent was taken out in this country by Richard Butler for 
the manufacture of oil and gas from bituminous shale, which 
consisted in an application of the results obtained by Reichenbach, 
and of the principles he had laid down with regard to destructive 
distillation. The specification of this patent is interesting from its 
containing the earliest mention of paraffin as the product of a manu- 
facturing operation. It is stated that the less volatile portion of the 
oil, obtained by distillation below a red heat, contained a white 
colourless substance—a compound of carbon and hydrogen, which 
separated in small flakes when the oil was cooled. Te claim in 
this specification is for “the production of ‘oils, by distillation or 
carbonisation, from bituminous schistus or shale, and slate, not 
including slate coal and bituminous sandstone ;” and for “ the piro- 
duction of gas for illuminating purposes from such oils, or direct 
from the bituminous schistus or shale, and slate, &c.” For the direct 
production of gas it is directed that “the retorts should immedi- 
ately be brought to a red heat,” while on the contrary, the heat 
was to be gradually applied when the object was to obtain oil in 
the place of gas. It is interesting here to notice that the main 
principle of distillation at a low temperature for the purpose of 
obtaining oils was fully recognised and applied in the method 
proposed by Butler, as well as in all subsequent proposals in reference 
to this manufacture, still the influence of Dumas’ authority was 
recognisably exercised, in this instance, in regard to the exclusion 
of coal. This, the patentee states, was not to be used because it 
yielded tar containing naphthalin. That influence is recognisable 
even ata later period, notwithstanding the fact that in 1835 Dumas 
had quoted Reichenbach’s results as being contradictory of the 
opinion he had formerly expressed, that naphthalin either 
existed in coal or was a product of its distillation. It is is worth 
remark, also, that it is uncertain to whom this opinion is due, for 
M. Dumas, in 1832, ascribes it to Laurent; while Laurent, writing 
at the same time, ascribes it to Dumas, and Oppermann, also at the 
same time, says that Reichenbach has decisively proved that 
naphthalin is proved only by the destruction of the oils by a high 
degree of heat. 

Another patent for a method of effecting the same object was taken 
out in 1831 by Mollerat. 

Tn 1841 a patent was taken out by Hompesh for “ improvementsin 
obtaining oils and other products from bituminous matter, and in puri- 
fying and rectifying oils obtained from such matters.” The objects of 
these improvements were to obtain a larger quantity of oil, and toim- 
prove its quality by removing or greatly modifying the disagreeable 
smell. The former object was sought to be obtained by a special 
arrangement devised for very gradually increasing the heat in the 
distillation of the shale, and consequently preventing the decomposi- 
tion of the oil vapour produced. ‘I'he means of attaining the second 
object consisted merely in an amplification of the method already 
— known by de Saussure for the purification of hydrocarbon 
oils. 

Another patent was obtained in 1845 by Du Buisson, for “ New 
and improved methods for the distillation of bituminous schist and 
other bituminous substances, as well as for the purification, 
rectification, and preparation necessary for the employment of 
the productions obtained by such distillation for various useful 
purposes.” In his specification he says, that though many 
attempts had been made in England to render bituminous sha'e 
useful, they had all failed, while the most important results 
had been obtained at the works near Autun. His method o 
treatment consisted in a further application of the principle 
of distillation at a low temperature, so as to obtaiu the largest yield 
of oily products, and to prevent their decomposition into gas by the 
influence of too high a temperature on this vapour. He proposed to 
effect this by introducing into the retorts steam heated by passing 
it through red-hot pipes, so as to sweep out the oil vapours, and at 
the same time to admit of the distillation being completed at the 
lowest possible temperature. The retorts were to be heated exter- 
nally as before, but the steam introduced was not under pressure, so 
that while equalising the temperature of the shale under distillation, 
and acting mechanically in removing the oil vapours it also kept the 
temperature from rising so high as to convert them into gas. 

About the year 1845 works were erected at Beul, on the Rhine, 
for the manufacture of oils and paraffin from a mineral that occurs 
there. It is an imperfect coal, generally known by the name of 
‘brown coal.” These works have been in operation since that time 
to the present. 

In speaking of the practical applications of the products of 
destructive distillation, I must not omit to mention the patent 
obtained by Mr. Mansfield, in 1847, for “ An improvement in the 
manufacture and purification of spirituous substances and oils, 
applicable to the pu: poses of artificial light, and various useful arts, 
and io the application thereof to such purposes, and in the con- 
struction of lamps and burners applicable to the combustion of 
such substances.” ‘This is described in the specification to con- 
sist— 

1st. In methods of separating the oils and spirituous substances 
contained in tar, or oils distilled from any kind of coal, either in the 


manufacture of gas, or by any other process of destructive distilla- 
tion of coal. 
2nd. In methods of purifying volatile bituminous oils found 
native, or produced by destructive distillation. 
8rd. An improved application of the products, thus obtained and 
purified, to the —— of artificial illumination, by reducing 
r 


the proportion of carbon in the flame produced by burning them. 

The method adopted by Mr. Mansfield for separating the consti- 
tuents of tar was to collect, in fractional portions, the oil distilled 
off at different temperatures. The purification of the products thus 
obtained was to be effected much in the same manner as that 
described by De Saussure, by Reichenbach, and in the specificatio: 6 
already meutioned. The reduction of the proportion of carbon in 
the flame of the oils from tar was effected either by mixing them 
with other combustible liquids contamming a smaller amount of 
carbon and more oxygen, or by mixing them with a gas containing 
ess carbon, or none at all, such as carbonic oxide, or atmospheric 
lir. For this latter purpose the most volatile portions of the oils 
b tained from tar were employed. 

Further attempts were made in this country to work the bitumi- 
nous shale of Kimmeridge and Wareham, and also to manufacture 
oil from peat, under a patent obtained by M. Reece in 1848, but no 
results of any advantageous nature were obtained in either case. 

The cause of these failures to establish in this country the 
manufacture of the products which had been found profitable on 
the Continent, was twofold. In the first place, the general intro- 
duction of gas lighting limited the possible demand there might 
otherwise have been for an improved illuminating material; and, in 
he second place, the materials operated upon yielded the oil in 
such small proportion, and, frequently, of such an offensive 
character, that it was fouud impossible to introduce it into use for 
lamps, or to manufacture it profitably for other purposes. 

But, on the Continent, the oil-yiclding materials worked there, 
though not much more productive than those in this country, 
furnished oil of a less objectionable character, and more easily 
purified. Moreover, as gas was little used, there was a wider field 
for the introduction of this oil as an illuminating material. It 
rapidly came into use, and several manufactories were established 
for its production in various parts of Germany It was there that 
the manufacture was perfected, and that the demand for these pro- 
ducts of distillation was first established. 

The next step in order of time was in the year 1850, when a 
patent was obtained by Mr. W. B. Stones for “ Improvements in 
treating peat and other carbonaceous and ligneous matters so as to 
obtain products therefrom.” These improvements are described in 
the specification to consist in distilling ‘‘ shale, stone-coal, cannel 
coal, and other coals, petroleum, asphaltum, &c.,” so as to extract 
from them oil and paraflin, and in methods of separating and puri- 
fying these substances. The distillation was to be effected in closed 
vessels, not heated externally, but by means of steam heated to 
a sufficient temperature to carry off the products in a state of 
vapour. Shortly afterwards, in the same year, a patent was 
obtained by Mr. James Young, for “ Ilmprovements in the treat- 
meut of certain bituminous mineral substances, and in obtaining 
paraffin therefrom.” These improvements are described in the 
specification to consist in gradually heating the coal up to a lowred 
heat, at which it is to be kept until volatile products cease to come 
off, care being taken to keep the temperature from rising above that 
of a low red heat, to prevent as much as possible the desired pro- 
ducts of the process being converted into permanent gas. The 
product so obtained was described as oil containing paraffin, and 
hence called paraffin oil. Methods of separating this product into 
various useful commodities, and of purifying them, were also 
described in the specification. 

In the Exhibition of 1851, specimens of paraffin and other produc gs 
obtained by the distillation of peat, shale, coal, and bitumen, were 
exhibited, and in the Jury Report it is stated that “the condensible 
products from the distillation of coal and other bituminous products 
are becoming every day more important,” the value of these pro- 
ducts for lubricating purposes being especially pointed out. 

At that time the only hydrocarbon oil used in this country as an 
illuminating material was camphine—a very highly refined spirit of 
turpentine. ‘Though the hydrocarbon oils obtained by destructive 
distillation were largely used on the Continent for burning in lamps, 
they had not come into use for that purpose here, and were not so 
used until several years afterwards, But success had been attained 
in the application of hydrocarbon oils from another source and in a 
different direction. The intimate connection and similarity between 
the oily products of destructive distillation, and mineral oils, such as 
petroleum, found in many places, had long been recognised in a 
general way, aud described in most chemical works. 

Dr. Christison had shown that this resemblance extended beyond 
the mere outward character of these materials by the extraction of 
paratlin and various oils from the petroleum of Rangoon, and various 
other chemists had added to the knowledge of these native oils. 
In 1847, about the time Mansfield’s patent was taken out, petroleum 
was discovered in a coal mine in Derbyshire, and Dr. Lyon Playfair 
drew the attention of Mr. James Young to it, the consequence of 
which was that he took a lease of the petroleum spring in conjunc- 
tion with Mr. Meldum, and established a manufaciure of lubricating 
oil from this material. This was the first successful application in 
this country of hydrocarbon oils, and the first instance of the reali- 
sation, in this country, of Reichenbach’s prediction that these 
materials would become useful as soon as they could be obtained in 
adequate quantities and at a sufficiently low cost. 

I have already referred to the small quantity of oil yielded by the 
bitumiuous shales as having been one of the main causes of failure in 
the attempt to establish the manufacture of hydrocarbon oils, and, 
as the respective capabilities of various materials in this particular 
is still one of the most important circumstances connected with 
their application, it is desirable to refer to this point more fully. 


The different varieties of bituminous minerals, including bitu- 
mens, shale, aud coal of ull kinds, vary very considerably in the 
amount of volatilisable substance they yield when heated in a close 
vessel. This character is ondTn which these minerals present greater 
differences than in any other. Even in the case of coal the differ- 
encesare considerable. The results obtained in gas making may 





be taken as an indication of this fact. 
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It is evident from this table that the bituminous portions of 
different coals differ very much in regard to the amount of volatili- 
sable substances they are capable of yielding by distillation. But 
this difference is greater than it appears to be from the above table, 
on account of the differences in the amount of ash contained in coal. 
Boghead contains 22 per cent., Newcastle only 3 per cent, and 
when this is deducted, the true relation between the volatilisable 
and fixed portion of the bituminous part of the coal becomes ap- 
parent. (See next page.) 





treatment of the better kinds of cannel coal, bituminous shale, 
brown coal, &e. 

It was, therefore, a very fortunate circumstance that, just at the 
period when the use of hydrocarbon oils fur lubricating purposes 
was becoming established in this country a uew material was dis- 
covered at Boghead, near Edinburgh, which possessed in a most 


| remarkable, and then unparalleled degree, the capability of yielding 


in great abundance oil of such a nature as to be suitable for this 


| manufacture. The discovery of this mineral was more especially im- 


Then comparing the amount of oil produced from coal by dis- | portant from the circumstance that while the application of hydro- 


tillation at high and low temperatures, it appears that the differences 
in this respect are not by any means so important as the differences 


| carbon oils was extending, the petroleum spring which was, in this 


country, the only source of these oils, was rapidly becoming ex~- 


between the amounts of oil from different materials. (See next page.) | hausted. The ordinary kind of bituminous shale had been found 


It is not only in regard to the quantity of oily product obtainable 


unsuited for the purpose, and the manufacture was for some time 


by destructive distillation that there are differences between | likely to cease, when the discovery of this new mineral entirely 


bituminous minerals, The nature of the products so obtained is | altered the 


Works were esta- 


prospects of the manufacture. 


also very different. The oil obtained by distilling Newcastle ccal | blished near the place where it was found, and the production 


is very different in its characters from that obtained by the similar 


‘of oil was soon carried out extensively. 


After a few years 
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it was introduced in this country as an illuminating material, and 
since » year 1858 its use for that purpose has become very 
genera 
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About the year 1853 the manufacture of hydrocarbon oils and 
paraffin from Reoeeen roleum was commenced, and the burning 
oil obtained from it, and sold under the name of Belmontine, was 
the best oil of this kind yet manufactured. It was, however, high- 
priced, and the introduction of American petroleum appears to have 
caused it to disappear. 

The superior excellence of the Boghead mineral, above all 
others, as an oil-yielding material, led to its being largely exported 
for the manufacture of oils, not only to the Continent but also to 
America, and for a time it was almost the only material used for the 
purpose. In America, however, other oil-yielding materials were 
soon afterwards discovered, which, if not equal to that of Boghead, 
were sufficiently productive to be worked there in its place, and not 
long after these materials had been in use the copious sources of 
native petroleum in various parts of America were discovered 
This discovery has, within the last two years, produced a 
wonderful extension in the use of hydrocarbon oils; but, although, 
according to the latest accounts, the importation of petroleum 
into Liverpool, during the last four months, amounted to 
2,000,000 gallons, more than twenty times as much as was imported 
during the same period in 1862, still the supply is not in excess 
of the demand, and the production of hydrocarbon oils by destruc- 
tive distillation has not been stopped by the supply derived from 
this novel source. 
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The other products of destructive distillation are, for the most 
part, merely accessory products, aud therefore do not require any 
special consideratim. Among them are acetic acid, creosote, and 
wood naphtha, obtained in the manufacture of wood charcoal. 
Ammonia is produced in the manufacture of illuminating gas, in 
small amount, but in such considerable gross quantity, that this has 
long been the only source of ammonia and its salts, which are now 
so much more largely consumed than formerly, both as manures and 
in chemical manufactures The oil known as “ dead oil,” and 
sometimes as “ creosote,” though different from the creosote of 
wood, is largely employed as a preservative of timber. The 
naphtha extracted from the coal-tar of gasworks, in preparing 
this “dead oil,” was formerly much used in the manufac- 
ture of waterproof cloth, but has now found a more profitable 
application in the production of the brilliant dyes that have 
lately been introduced under the names of mauve, magenta, &c. 
The technical history of these dyes has lately been so ably described 
before the Society, that I can do no more than name these im- 
portant materials, as being essentially products of destructive dis- 
tillation, to illustrate the importance of this comparatively new art. 

There is, however, one point with regard to the introduction 
of these dyes to which I cannot omit to refer. The imme- 
diate source from which these dyes are derived is a substance 
called aniline. This substance has been known to chemists 
for upwards of thirty years, and has been the subject of 
several elaborate investigations. It was first obtained from coal- 
tar. But, though aniline was well known to chemists, and though 
another of its early sources was, singularly enough, indigo, no idea 
seems to have been entertained of its becoming of industrial value, 
or of its capability of yielding dye substances, It was indeed 
an extremely rare substance, and prior to 1854 was obtainable 
only in very small quantities. In the course of that year, 
however, M. Bechamp, a French chemist, ascertained that a 
substance derived from the light naphtha of coal-gas tar, was 
capable of being converted into aniline by a very easy opera- 
tion. This circumstance, affording the means of obtaining 
aniline abundantly, together with the scientific interest that 
aniline had been shown by Dr. Hofmann to possess, appears 
to have led him, and other chemists, to make it the subject of 
their study. In the course of these investigations it was ob- 
served, by Dr. Natanson in 1856, that a yellowish-red substance was 
obtainable from auiline by the action of elayl chloride. This sub- 
stance does not appear to have been susceptible of application as a 
dye, nor the observation to have been regarded as having any 
practical significance. In the same year, however, Mr. Perkin. oue 
of Dr. Hofmann’s pupils, also studying the chemistry of aniline, 
happened to obtain from it a product possessing a rich violet or 

urple colour, which he soon found applicable in dyeing, and 
or the preparation of which he took out a patent shortly after- 
wards. 

In 1858, Dr. Hofmann observed that by the action of a carbon 
chloride on aniline, a magnificent crimsoned-coloured substance was 
— but no reference was made to its technical applications. 

hese two observations were the starting-points «f the aniline dye 
manufacture, which has now acquired such gigantic proportions. 

My object, in thus tracing the origin and history of this industry, 
is, by comparing it with the history and origin of the other indus- 
trial arts, connected with destructive distillation, to illustrate the 
progress that has taken place in the application of science to arts, and 
the advantages resulting from the increased facilities now existing 
for that application. Six years ago it was first observed that a dye 
could be prepared from aniline. Six years ago aniline was a curiosity, 
unknown to any but those familiar with the more abstruse depart- 
ments of chemistry. Now, in consequence of that observation, it is 
made by tons. 

The case is very different with the hydrocarbon oils that are now 
so largely used asa source of light. To go no farther back than the 
date of Reichenbach’s elucidation of the nature of the substances 
produced by destructive distillation, of the conditions under which 
they were obtained, and of the uses to which they might be applied, 
it appears that theresults which he obtained and placed atthe disposal 
of all, slept unproductively and unused for near twenty years after 
that time ; and for some three parts of a century since the same 
materials were used, in a crude condition, for lighting the mines of 
Sultzbach. It is true, the absence of a material that would furnish 
the oil and the paraffin in sufficient abundance may have been one 
reason why the results of Reichenbach’s researches were not sooner 
turned to useful account in the way he suggested. But in the 
case of coal there was no such obstacle. Coal was every- 
where used, and abundant. The fact that illuminating gas was ob- 
tainable in large quantity from coal by distiilation was known as far 
back as 1739, at least, but, for upwardsof fifty years, no one conceived 
the idea of using that gas as a source of light. I believe the 
most important obstacles to the earlier application of these facts to 
have consisted, partly, in the want of sufficient appreciation of scien- 


greater extent, in the tendency of chemists, according to the fashion 
of that time, to regard the results of research too exclusively 
in an abstract light, and as curiosities for the entertainment of a 
privileged few. This fashion is fortunately antiquated, if it be not 
extinct ; and the rapidity with which the acquisitions of science now 
pass into the wider sphere of practical application, affords good 
ground for the conclusion that the more intimate relation existing 
between practice and science is both whol and beneficial 





SCIENTIFIC EVIDENCE. 


Weare told by moralists, and yf day experience seems to justify 
the assertion, that there is no such thing as unmixed good in this 
world of ours. No wonder, then, that civilisation, like other blessings, 
should bring in its train certain disalilities which require much 
earnest thought for their removal. The consideration of one of 
these—the present mode of adjudicating cases involved in facts of 
science—which has of late attracted attention in high quarters, will 
be the object of the present paper. 

It is a fair subject for honourable pride, that at an early period of 
our history trial by jury threw an egis around the persons and pro- 

rties of the inhabitants of this island; but it should be remem- 
ater that this wise provision did not suffice for the administration 
of justice in all cases, for where direct evidence was wanting the jury 
was powerless. In what we now deem the dark ages there were there - 
fore instituted :—1. Trial by touch, in undergoing which the murderer 
might very paturally be expected to betray his guilt; 2. The ordeal 
by fire, which, being conducted by a subile priesthood, could often 
be made to extract a true confession, or shield the innocent accused ; 
and, 3. Trial by combat, which is still retained in spirit abroad, and 
in form with us, although the practice is, happily, banished from 
these kingdoms. Besides these means of extracting truth, there 
was the barbarous practice of torture, which, happily, never 
found much countenance in England. As superstition faded away 
under the advance of civilisation, these rude means of discover- 
ing and punishing the perpetrators of or participators in heinous 
crimes were abolished, and all the known facts, direct and collateral, 
surrounding crimes, whether political or social, reverted to the 
consideration of a jury. Many, doubtless, were the criminals 
who escaped discovery under this milder form of trial, and not a 
few innocent persons were sacrificed to appease the wrath of a 
suffering community. When, for example, sudden death, paralysis, 
or lesser afflictions occurred, while medical science and chemistry 
were in an undeveloped state, and could offer no solution of the 
cause of these calamities, the popular mind would seek in witch- 
craft the origin of these troubles, and, in the punishment of its sup- 
posed professors, a solace for their sufferings. As education 
advanced, and our courts became more enlightened, accusations of 
witchcraft were listened to incredulously, until at last the very 
belief in the crime died out. The reason for this is obvious. When 
one evil after another was, by the growth of science, traced to natural 
or ascertainable causes, the populace received the explanations of the 
learned, and weresatisfied. 1t wasnolonger necessary to refer todemo- 
niacal agency results the progress of which science could follow step 
by step; therefore, blind and often vindictive accusations gave place 
in our courts to scientific investigations. This advance of civilisation, 
bringing with it material prosperity, created also questions of a eom- 
plex nature, relating to the rights and properties of individuals. 
Disputes were no longer confined to the right of possession of lands 
and tenements and of liens thereon ; but personal claims, relating to 
questions of what we should now call “ political economy ” (which 
sprung into a science only from its principles being set at nought by 
our legislators), came constantly under discussion. Of this class 
wera the complaints received against the monstrous patent 
monopolies created by Queen Elizabeth and her successor, 
and finally abolished by the patent law, forced upon James I. 
These cases, when brought to trial, were simple enough of solu- 
tion ; for the only requisite to ensure the cancelling of restric- 
tive patents was proof of their interference with the right of trade 
formerly enjoyed by the public, and that no good, but evil, had arisen 
from the grant of the monopoly, and the contraction of the trade 
in the hands of the patentee. A legacy was, however, prepared 
by this Act of James, through which, not only was Great Britain 
to concentrate upon her shores the ingenuity of all nations—and 
thereby provide profitable employment for ten times the population 
which, in the seventeenth century, was, from want of such em- 
ployment, frequently overwhelmed with want—but her courts of 
law were to be embarrassed with cases that would try the patience 
of her judges, and confound the wits of her juries. But not alone 
have patent cases proved the unfitness of our courts, as at present 
constituted, to administer justice between litigants; for the subtle- 
ties of science have entered into a variety of other questions. Not 
to speak of those in which are the issues of life and death—where 
chemistry is called in to test for deadly poisons—there are other 
complex cases arising out of, and due solely to, our social advance- 
ment. Of these are questions involving scientific investigations, 
arising out of fire, life, and accidents assurances, in which evidence 
is offered of such an elaborate and subtle character, as entirely to 
escape the comprehension of ordinary jurymen. So, again, com- 
pensation cases, arising out of the construction and the working 
of railways, in which the money value of property and life appears, 
for the most part, to rise in exact proportion to the increased 
capacity of the proprietary to suffer extortion. In all these cases 
the assistance of experts is necessarily required to substantiate or 
refute the reasonableness of the claims brought under the con- 
sideration of the Court. In this large and daily increasing class of 
cases, evidence is presented without any adequate means being pro- 
vided of testing its value. When received by the Court, it is 
treated in the same way as conflicting evidence on facts, and 
credited or discredited according to the bias of the jury; whereas, 
conflicting evidence on facts is rarely reconcilable, while conflict of 
opinions, honestly arrived at, instead of mazing the Court, should 
furnish the best means of arriving at a just decision. This is, 
however, not the result to which we have yet attained, and the 
consequence is, that scieutific witnesses, from daring to differ, have 
been pretty generally condemned as a class whose evidence is to be 
purchased by the first bidder, and is, therefore, utterly unreliable. 
Thus, in a recent debate in the House of Commons, Sir J. Fergusson, 
in moving the second reading of the Railway Compensation Bill, is 
reported to have said, in relation to the practice of getting up 
actions against railway companies, for alleged injuries sustained 
from railway accidents—“ It was a matter of fact, that almost any 
number of professional men could be got to give evidence on any 
side whatever, and often of the most contradictory character.” 
The subject of scientific evidence has, of late years, been publicly 
and ably discussed on many occasions ; and while all haveadmitted the 
necessity for such evidence, for the purpose of instructing the Court 
in matters requiring special knowledge, and many have lamented its 
contradictory and unsatisfactory character, few have been able to 
agree as to the cause of this disagreement, aud fewer to account for 
the extravagant verdicts and miscarriages of justice so often 
nuticed in the reports of cases involving technical or scientific 
questions. 
Our attention has been specially directed to this subject by an able 
paper, from the pen of Mr. Thomas Webster, receutly brought 
under the notice of the Society for Promoting the Amendment of the 
Law ;* wherein, after noticing the efforts made by others to solve 
the «ifficuities which were only too evident, he urged the adoption 
of assessors, in substitution of a jury, whose duty it should be to 
advise the presiding judge on the scientific points brought out in 
evidence; by first determining the value of that portion of the 
evidence, and then presenting it to the mind of the judge, 
not as diverse opinions founded on agreed premises (which 
is the popular belief respecting conflicting scientific evidence), 
but rather as views of the same subject taken from different points 
of sight. This suggestion, for the removal of cases, involving 
scientific inquiry, from the province of a jury, would, but a few 





years ago, have met with little encouragement; now, however, 
there exists a strong leaning in that direction amongst those best 
acquainted with the nature of the testimony which such cases draw 
forth, and the capacity of juries to deal with the evidence adduced. 
In a valuable paper, recently published in the “ Cornhill Magazine, 
entitled the “ Medical Evidence of Crime,” the writer truly says— 
“The public has fully recognised the extreme difficulty of the 
position in which a jury of laymen is placed in presence of con- 
flicting testimony ;" and with respect to the outcry raised against 
medical witnesses, and the absurd propositions that have been 
made to obtain that class of evidence without the scandal pertaining 
thereto, he remarks, that “they proceed on the supposition that 
the conflict of evidence on trials represents a corresponding conflict 
of opinion among the highest toxicological authorities,” whereas, 
“such a belief is only very partially correct.” But does what is 
popularly deemed “conflicting testimony,” and used as such by 
advocates to secure a verdict, ordinarily amount to differences of 
opinion on a given proposition? That is a question which has 
hitherto been little considered, and for very obvious reasons— 
neither the judge nor the jury possess the power to analyse the 
evidence, and it is not the interest of the advocate, even though he 
were qualified, to apply the evidence as a whole; he will best establish 
his case by a judicious selection; and adverse evidence he will 
strive to get rid of, by showing it to be either ridiculous, illogical, 
or incredible. 

lt is true that scientific witnesses will, at times, deal in very round 
assertions; and it may also be true, as Professor Taylor asserts, when 
speaking upon a paper read some years ago by Dr. Angus Smith, at 
the Society of Arts, entitled “ Science in our Courts of Law, that, 
trusting occasionally to the general ignorance of the Court or the 
jury, evidence was sometimes given which ought not to be put 
forward, and probably would not have been put forward in the 
presence of scientific assessors ;” but, for our own part, we believe 
that scientific evidence is commonly the result of honest convictions. 
Nevertheless, in civil cases, this class of evidence, so far from in- 
structing, rarely does anything else than mislead the court; and 
that, not so much because the relative value of opposite views cannot 
be duly estimated, as because the opinions expressed have been 
formed on two cases, embodying for the most part two different sets 
of facts: in other words, when a cause comes on for trial, both 
litigants rarely know on what points the case will turn. 
In patent suits this is of common occurrence; notwithstand- 
ing the amendment made in the law with respect to plead- 
ing, with the special object of all parties being fully informed 
of the points in issue; and Professor Taylor, on the occasion 
above referred to, confirms this statement. “It had occurred to him- 
self,” he said, “ upon many trials, both in cases of patent rights and 
of murder, involving questions of the greatest importance to society, 
that for the first time he heard in the court facts which wou d 
have materially altered his opinion; so that scientific men were 
entirely at the mercy of those who instructed them.” : 

Scientific evidence, then, to be of avail in the administration of 
justice, must, in the first place, be directed to the case that is to be 
presented to the Court and relied on at the trial. This, however, 
involves a new system of preparing cases for trial. Secondly, it will 
require an intelligent appreciation and an unbiassed application, in 
contradistinction to that which it receives at the hands of counsel, 
and the Court and jury. How these results are to be ensured is 
the problem, which the report of the Patent Law Commission, now 
sitting, will, we trust, go far to solve. : 

To obtain a clear understanding of the present practice, and the 
duties of experts in connection therewith, let us suppose that a 
patent case has been set down for trial. Does this imply that a 
difference of opinion exists between competent judges as to the 
identity or dis-similarity of two machines or processes, and that two 
set of experts are ready to stake their reputation in support of 
these dis-similar views? Nothing of the kind. The defendant 
has virtually said, “I dispute your right to interfere with me, 
because your alleged invention is old, or it is imperfectly 
described in your specification, or the claim is not for what I 
use ;” and on one, or perhaps all, of these points he 
will rely. Under these circumstances what course was open 
to the plaintiff? Availing himself of the scanty information 
which the law compels the defendant to furnish, he must set his 
scientific advisers to investigate the whole case. Their first duty 
was to interpret the specification, and determine what it might be 
said fairly to claim. Having done this, their next duty would be to 
ascertain the bearing on the specification of the examples of prior 
knowledge cited; and if any, in their view, anticipated portious 
of the improvements which they had already decided to fall 
within the scope of the patent, they must see whether, under 
the circumstances, a more limited meaning could be put on the 
words of the specification, and yet allow of the retention, in 
their interpretation of the specification, of the principle which 
it is designed to prove the defendant has infringed. This being, 
we will assume, satisfactorily accomplished, the ground is prepared 
All that now remains is to fill the plaintiff's witnesses with this 
view of the case, and to direct all the evidence to the maintenance 
of the view adopted. With these circumstances in mind, let us now 
ask how it is possible that the views of the defendant's scientific 
witnesses, ignorant of the ground which the plaintiff has taken, can 
(if the case preseut any difficulties) accord with thoseof the plaintiff? 
Either party may have but a false or strained construction on the 
specification in question, or the plaintiff may have igoored material 
facts on which tue defeudaut relies, or the practical experience of the 
experts on one side may have imported new facts into the case, and 
thereby qualified their opinions. Auy or all of these circumstances 
may have occurred, and produced the conflict of evidence which 
many persons affect to think disgraceful to science, The jury, not 
being able to fathom the reasons which have produced the opposite 
conclusions, very naturally, in the majority of cases, fiad their 
verdict for the plaintiff, and the Courts, on appeal, are very chary in 
disturbing such verdicts. The result is, that plaintiffs, in patent 
suits, approach the Courts with far more confidence than defendants, 
and are encouraged to set up the most preposterous claims. 

We have frequently, in this journal, drawa attention to the 
defects of the existing system of trying patent cases, and, as @ 
corrective against surprise, and also as an estoppel to cases, the 
simple merits of which the law would have ultimately to decide, we 
suggested the appointment of a properly qualified officer to prepare 
with the aid of the parties to the suit, a case for trial. This course 
would, however, besides ensuring the benefits for which it was 
specially desigued, give scientific witnesses a reliable basis to work 
on; asall parties must then found their opinions on the case before 
the Court, and not in ignorance—the one of the plaintiff's, and the 
other of the defendant’s case, as at present. It would be a most 
important step in the right direction if this suggestion were 
adopted, and that it will soon be we are encouraged to hope from 
the growing approval with which it is now received. In a series 
of letters on patent tribunels, from the pen of Mr. Speuce, pub- 
lished in the Exainerr, the necessity for some such preparation 
of cases has been urged, in lieu of the scramble, as Mr. Grove 
has designated it, befure the Judge at Chambers; and in the 
paper above alluded to, Mr. Webster referred to the subject, 
and advocated theassimilating the preliminary treatment of cases, in- 
volving scientific evidence, to the Scottish practice. Were this 
carried out, and assessors appointed in lieu of a jury, we should no 
longer have to mourn the foundering of justice, and the profligate 
expenditure of money to obtain that result. Scientific witnesses, 
instead of being forced into the position of advocates, and then 
receiving abuse for taking that position, would be enabled not merely 
to give their opinions, but also to show by what steps they had 
arrived at their conclusions; and thus, instead of mystifying the 
Court, as at present, they would, through the guidance of the asses- 
sors, lay bare the case, and prepare it for the action of the legal mind 
to pronounce the judgment. ‘That these changes must come sooner 
or ler we are confident; the jury will not, however, be given up, 


and the Court remodelled, to suit the requirements of the present 


advanced state of society, without a severe struggle.—Newton’s 








tific results by manufacturers generally, and partly, perhaps, to a 


= This paper was read and discussed at the general meeting held on 18th 
ay. 
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BUNGER’S STEAM TRAP. 

Turs invention, by William Biinger, of 5, Gloucester-place, Brix- 
ton-road, consists in adapting to vessels wherein steam is used the 
employment of certain improved self-acting mechanism, whereby 
the water produced by the condensation of steam is more easily got | 
rid of than has heretofore been the case, at the same time prevent- | 
ing the escape of steam. ‘To effect this there is placed within a 
pipe, in connection with the steam vessels, a tube or pipe of smaller 
diameter, filled with water, and closed or solid at one end, while at 
the other end it is closed by means of a disc or plate of india-rubber 
or other suitable elastic material, fixed in any convenient way, so as 
to make it perfectly water-tight. A valve seat is made inside the 
pipe in connection with the steam vessel. The lower end of this 

ipe is fixed to acistern. To the inside of this cistern is attached a 
ket or stop. On the tube or pipe of smaller diameter is 
attached the valve or lid. The lower end of this tube, on which 
the india-rubber disc is fixed, rests on the bracket or stop above- 
mentioned. 

Fig. 1 is a transverse vertical section of the apparatus. Fig. 2 is 
a horizontal section through the line a, a; Fig. 3 is an outside view 
of this inner tube or pipe, with the valve attached thereto; Fig. 4 
shows a plan of the valve from the underside or bottom; Fig. 5 
shows a plan or top view of the valve; Fig. 6 shows a plan of a 
box for receiving the grit or other impurities contained in the water 
to be discharged. C is the outer pipe or tube in communication with 
the steam vessel; F is the inner tube or pipe filled with water, to 
which is attached the valve E; the lower end of the said tube is 
made of a larger diameter or area, to which is attached the disc G, 
made of india-rubber, steel, or other suitable elastic material; the 
said disc is in contact with, and rests on, the stop H; D is a pipe in 
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connection with the well or chamber A; the said pipe D forms the 
outlet for the water produced by the condensation of steam; B is 
the valve seat, fitted into the tube or pipe C; J is a lid to the 
chamber A, which is secured to the vesse! or chamber by means of 
bolts and screws. Under the lid J is placed a packing or disc of 
india-rubber, the thickness of which can b> varied according to the 
opening required for the valves B for the free egress of the water. 
The inner tube or pipe F is guided by means of the valve seat B 
and the stop H; K is a box in the shape of a flange, provided with 
a slide L; the slide L is provided with a piece of copper wire gauze, 
which intercepts the impure matter contained in the water. The 
advantage of this slide box consists in allowing it to be replaced by 
a supplementary one, and thereby getting rid of the accumulated 
a without unloosening the screws which fix the apparatus, 
and while the apparatus is working. 

The effect of the apparatus depends upon the expansion of the 
water contained within the pipe F, which, when in contact with 
steam, presses the india-rubber disc G outwards, thereby raising the 
pipe F and closing the valve E, while, when in contact with the 
condensed water, it becomes cooler, thereby sinking, and allowing 
the water an — egress. There is a small hole closed by a 
screw in the lid J, through which can be observed the working of 
the apparatus. 








Rauway TRave.iine.—Dr. Walter Lewis, the medical officer of 
the London Post-office, states, in his report just issued, that he has 
arrived at these couclusions from observations of the health of the 
travelling officers of the Post-office:—That railway travelling has 
little, if any, injurious effect on the healthy, strong, well-built 
persons, if the amount be not excessive, and if they take moderate 
care of themselves; but that persons who take to habitual railway 
travelling after the age of twenty-five or thirty are more easily 
affected those who begin earlier, and that the more advanced 
in age a traveller is, the more easily is he affected by this sort of 
locomotion. Weak, tall, loosely-knit persons, and tiose sufferin, 
under various affections, more especially of the head, heart, an 
lungs, are very unsuited for habitual railway travelling. 





TURNBULL’S MILLS FOR GRINDING 
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Tus invention, by John Turnbull, of Barnard Castle, Durham, 
relates to that class of mills for grinding grain known as vertical 
mills, that is to say, the bed or stationary stone is placed on its edge, 
and the grinding surface therefore in a vertical position, while the 
running stone is mounted on a horizontal axis, its face being brought 
up parallel to the face of the bed stone. The bed stone is placed for 
about half its thickness in a cast iron box or case which encircles 
and fits it somewhat closely, and bolts fixed with lead in the stone 
project through the holes in the disc of the case, over which are 
mounted bridge pieces fixed on the case ; the screw paris of the bolts 
pass freely through these bridge pieces and are held by nuts on each 
side of such bridge frames, by which means the position of the bed 
stone can be adjusted at will. The shaft on which is mounted the 
running stone passes quite through the bed stone, and is supported 
at that end by a bearing formed in a cast-iron boss, fitted in 
the eye of the stone, or the shaft may pass freely through 
the end of such boss, and be supported by an_ independent 
bearing. ‘The boss fitted in the eye of the bed stone is cylindrical, 
and considerably larger than the shaft which occupies the centre, 
in order to receive an archimedian screw which carries the feed 
through the bed stone, and up to the face of the running stone. The 
screw is fixed on the shaft, and therefore rotates with it. The feed | 
is delivered by a spout into a small hopper or shoot made on the | 
back end of the boss which conducts it to that end of the screw. 
The cylindrical boss is bolted to the case receiving the bed stone. 
The hopper receiving the grain in bulk is in suitable position, and 
has a slide to regulate the passage of the grain, which passes from 
thence by a spout or shoot to the boss hopper before-mentioned ; | 
this shoot is fitted with a spring bottom, being a sheet of metal by | 
which the upper end is attached : it is suspended towards the other 
end by a rod furnished with a regulating screw and nut. Imme- 
diately below the shoot bottom is mounted a tappet piece on the 
stone shaft which projects through the stone boss as before- ' 
mentioned. The tappet has two, three, or more points of contact 
which strike the bottom of the shoot and cause the grain to pass 
regularly down the shoot, whereby a regular supply of grain to 
the stone is ensured. In order to regulate the feed, and cause it to 
supply more or less, it is proposed to raise or lower the regulating 
screw before-mentioned, and so cause the tappets to strike the bottom 
with greater or less force. The stones are enclosed ip a casing, and 
air vents provided as usual. The bearing on which the end 
of the shaft rests next the running stone 1s fitted with a sliding 
brass, against which a screw takes, whereby it, and consequently 
the shaft and running stone, can be forced and kept up to the bed 
stone at a regulated distaucé. This journal of the shaft is furnished 
with one or more projecting rings, fitting into grooves in the brass, 
the end of which further bas a raised part bearing against the end 
of the shaft, these together take the thrust of the screw : the stand- 
ards of the shaft bearings, and also the frame of the bed stone, are 
mounted on a suitable foundation or flooring to keep them in proper 
relative position. 

4! Fig. 1 represents a longitudinal section through the axis of a pair 
of vertical millstones, with parts arranged and applied thereto ac- 
cording to the invention, while Fig. 2 represents a section taken on 
the line A, B, Fig.1. C is the bed of the mill mounted on a 
suitable foundation ; on this bed is bolted, and as seen fixed, a cast- 
iron case D, of a size to receive the bed stone E which is fixed therein. 
This stone, in addition to being fitted atthe circumference tothe inside 
of the case D, is secured thereto by bolts F fixed in the stone by lead, as 
well understood; the bolts F pass freely through holes in the case D, as 
also through holesin the bridge pieces G fixed oncase D. Tothescrewed 
parts of the bolts F, are applied two nuts, one on each side of the 
bridge piece, by which the stone can be drawn into position, adjusted, 
and firmly fixed in‘the case D. H is a hollow cast iron boss fitted 
in the eye of the bed stone, and fixed therein by a flange bolted to 
the case D. The boss H is bored out or otherwise prepared to 
receive a screw I, fixed on shaft K, which carries the running stone 
L; this shaft is fitted in bearings carried by standards M, M, from 
the base C. The running stone L is fixed to the shaft K as usual, 
and is held up to the bed stone by a screw N, fitted on the boss of 
bridge piece O. The screw abuts against a raised part of the brass 
bearing between the screw and the shaft K ; the bearing being free 
to slide, moves towards the bed stone when forced by the screw. 
To permit of the sliding motion of the shaft K it is fitted without 
collars in the bearing at its opposite end. ‘The boss H is furnished 
with a hopper R, which receives the feed to be ground, conducting 
it to the screw I, which by its rotation carries the grain through 
the eye of the bed stone towards the running stone. 8 is the 
hopper into which the grain is deposited; from this hopper it 
passes by a shoot T, which has a spring bottom, being a sheet of 
steel which forms the bottom, and extended so as to unite the 
bottom of the shoot T with the bottom of hopper S. The lower 
end of the shoot T rests on a small hopper or receiver R, but 
which is lifted and allowed to drop thereon by a tappet piece U 
fixed on the shaft K: this may have one, two, three, or more points 
of contact as may be desirable ; the tappet piece U strikes the piece 
V fixed on the bottom of the shoot, throwing it upwards and allow- 
ing it to fall as before described, by which means the grain to be 
ground is caused to flow with great regularity from the hopper S 
to hopper R, and thence to the grinding surfaces, which being fed 
with the amount of grain which they are capable of grinding 
properly and effectually, the result produced is satisfactory, both as 
regards the amount and quality of the work performed. The end 
of the shoot resting and falling on the hopper would produce the 
greatest amount of feed, but in order to regulate and reduce it, the 
hopper is suspended by a screwed rod W, which is supported by a 
3 resting on bracket Y. By raising the lower end of the spout 
by means of the nut and screw W, X, the spout will be raised trom 
hopper R, and will not be struck so hard or thrown up so high as 

‘ore;in this way it may be regulated so that the spout receives 

very slight blows from the tappet pi 
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the first instance so that it will not overflow the shoot, but merely 
permit to pass the quantity to pass that may be required for the full 
feed shoot T, by the action of which the feed to the stones is regulated 
to great nicety. The screw should be made of such a rake and 
pitch as will carry up the greatest amount of grain to the stones 
that they are capable of grinding. Z is a sheet iron casing to 
enclose the stones and receive the flour, which falls into the hopper 
or receiver at bottom, and passes thence by a spout Z', into racks or 
any suitable receptacles. 





Coat IN THE Pas-pe-Catats.—The elements which form the basis 
of industrial and maritime greatness, and which the north of France 
has hitherto been obliged to draw on a great scale from abroad, 
will be found in great part from the progressive working of the new 
basin of the Pas-de-Calais; and an attentive examination of this 
vast coal group shows that, having regard to the mass of combusti- 
ble which it comprises, the quantity of coal extracted from it durin; 
the last ten years, and the profits which the collieries establish 
from 1850 to 1856 already produced, it is destined to produce results 
in the highest degree fruitful and brilliant. The extent of the coal 
basin of the Pas-de-Calais is now estimated at 100,000 acres, and it 
will be seen from calculations which will shortly be added, that to 
a depth of 500 metres, or 1,666ft., this area encloses 6,000,000,000 
tons of coal. Assuming an annual extraction of 8,333,333 tons, 720 
years would elapse before the basin would be exhausted, leaving 
another question still unanswered—“ What would be the duration of 
the coal beds at a depth of one thousand or two thousand metres ?”’ 
The mineral wealth of the Pas-de-Calais are then, in some 
degree, inexhaustible, and only requires to be worked; if it was 
made available to the full extent, it would soon furnish an annual 
production equal to the total of the foreign imports now made into 
France. The example of the basin of the Nord, less rich than that 
of the Pas-de-Calais, proves how easy it would be for France, if the 
latter basin were entirely utilised, to avoid imports of foreign coal, 
provided always the consumption did not continue to extend as it 
has done of late years, and as it certainly will do with a continuance 
of peace and industrial prosperity. Thus the Vicoigne Company 
produced in 1858, on an extent of 400 acres, 100,000 tons with three 
pits of extraction in working. The Douchy Company in the same 
basin produced, in 1858, 166,000 tons, with five pits of extraction at 
work, on an extent of 400 acres of coal earth worked. Supposing 
an annual production of 125 tons only per acre for the basin of the 
Pas-de-Calais—a very low estimate, as may readily be inferred—it 
would still produce 12,500,000 tons per annum, which would not 
only avoid the necessity of imports to the extent at present made 
but even leave a margin available for shipment to external markets. 
—Colliery Guardian, 

MerropotitaAN Boarp or Worxs.—At the last meeting of the 
Metropolitan Board of Works the financial statement was pre- 
sented, which showed the current accounts in the hands of the 
treasurer to be £65,212 18s. 1d; deposit accounts, £39,970 ; total, 
£105,182 18s. 1d; Government securities, £78,110 11s. 3d. A depu- 
tation from the Committee for the Preservation of Ludgate-hill 
attended the board to present a memorial praying for an inquiry 
into the practicability and cost of the proposed schemes, and that, if 
it should be found possible to carry the railway across Ludgate-bill 
by way of tunnel, tne board would take such means as might be 
necessary for procuring the substitution of the tunnel scheme. 
Mr. Hollingshead, one of the deputation, said that they were in no way 











—_ whereby the feed may be 
reduced to aminimum, The feed from hopper 5S is regulated in 


actuated by a spirit of hostility to the railway company ; but, if rightly 
informed, the tunnel scheme would be most beneficial to thecompany. 
They wished to obtain the opinion of Mr. Bazalgette, the engineer 
of the board, and, if it was favourable, to add the weight of it to 
the opinions of other engineers who supported the views of the 
committee. Mr. Deputy Harrison said he hoped the board would 
not then attempt to deal with the memorial, but would refer it to 
the Streets Committee. Mr. Carpmael suggested that the memorial 
should be sent to the Embankment Committee rather than to the 
Streets Committee. Mr. Deputy Harrison said they could send it to 
either committee they pleased, as both of them were open to the 
whole of the members of the Board, but he hoped that the board 
would consider it and make the necessary inquiry. Mr. ‘I’. Miller, 
M.P., said it would be difficult to get any committee of the House 
of Commons to receive the evidence of Mr. Bazalgette, and that if 
Mr. Bazalgette was to give evidence he should go as a private indi- 
vidual, and not as an officer of this board. The chairman said he 
supposed that if there was to be a reference to the committee, it would 
be with a view of takingaction. The railway company, finding the 
strong opposition to the bill, withdrew it, and fell back on their old 
powers, which they could exercise until August next. Now, he 
wanted to know, and he was as anxious as any other member of the 
board to prevent the erection of those horrid structures, if they were 
to be of the same character as those that spanned some of the streets 
at the present moment, what the board could do. The board would 

do all they could, but it was a very serious thing to ask Parliament 
to repeal powers which they have already granted. Mr. Dalton 

said the railway company had already given notice to all the parties 

whose property was required. After a few words from Mr. Har- 
rison and Mr. Robinson, the chairman put the motion, and it was 

referred to the Thames Embankment Committee to consider the 

memorial and report upon it. A report was brought up from the 

Thames Embankment Committee recommending that clauses be 

inserted in the bill for the southern embankment, for enabling the 

board to give as collateral security for moneys to be borrowed for 

carrying out the works the general rates of the board, in addition to 

the coal and wine duties, and submitting a scheme for effecting 
that object. Mr. Peckett moved the adoption of the recommenda- 

tion of the committee, which was agreed to by a majority of 18 to 
10. Some unimportant business was then disposed of, and the board 

adjourned. 
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Turs invention, by Gustav Lindemann, of Salford, relates, firstly, 
to a method of bringing the clay or other plastic material into a con- 
dition for being moulded in brick machines. For this purpose it is 
to be forced through slits or other openings formed around the peri- 
phery of a cylinder, and through which it is again propelled so as 
to be delivered to any convenient receptacle or at once into moulds. 
When the articles are formed, by being forced through moulds and 
then cut off, they are made to abut against a surface retained by 
levers, which when the material has been severed, turn downward, 
and deposit the moulded article on to a travelling apron. 


LINDEMANN’S MANUFACTURE OF BRICKS 
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Another part of the invention 
relates to the construction of hop- 
pers for delivering plastic materials 
to rollers or other apparatus which 
are to operate upon it, and consists 
in forming the sides of such hop- 
pers of travelling surfaces. 

Fig. 1 is a side elevation of the 
machine; Fig. 2 a longitudinal 
section, and Fig. 3 a plan view 
in section. At a is a cylinder 
mounted upon a shaft 5, and pro- 
vided with anumber of slits c upon 
its periphery. These slits are in 
four rows, two of them being 
situate on each side of a disc d, 
which constitutes the connection 
between the cylinder and its 
shaft 6. It will be observed, upon 
looking at Fig. 3, that the line of 
section passes through the slits in 
some of the rows and through 
the metal between them in others; 
this merely arises from the several 
rows being so arranged that the 
slits in one are opposite to solid 
parts in the adjoining. The 
cylinder a is without ends and 
runs against the fixed framing e of 
the machine. In contact with its 
periphery is another cylinder 7, 
mounted upon a shaft g, which 
is carried by a lever h, capable of 
turning upon a fixed centre at i. 
The lower end of this lever is 
connected by a link & to a bell 
crank lever /, mounted upon acentre 
at m, and carrying upon its longer 
arm a weight /*; by this weight 
therefore the cylinder fis caused 
to bear against the periphery of 
the perforated cylindera. At ” isa curved plate formed in two 
parts, one on each side of the disc d, and situate therefore within the 
cylinder a. This curved surface is fastened at each end to the 
stationary framework e, and does not therefore revolve with the 
cylinder. The operation of this part of the invention is as follows: | 
—The clay or other plastic material is placed in a hopper o, and it 
falls therefore between the two cylinders a, f, which are caused to 
revolve in the direction of the arrows. The material being pressed 
against the cylinder a by the cylinder /, is forced through the slits | 
in the former, which as it continues to revolve, conveys it downward 
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into the space p, and as this space narrows from the bottom toward® 
the upper end, and as the material cannot otherwise escape it is again 
cau sed to pass through the rows ofslits in an uniform plasticcondition 
free from stones or other such matters, and it may thus be received 
into any convenient receptacle, to be subsequently moulded by any 
ordinary process. The plate nis shown hollow, and is so formed 
for the admission of steam if desired. At its upper end is a packin 
q, capable of being adjusted by screws so as to prevent the materia 
from passing. During the operation above described any stones 
which would cause an obstruction act upon the cylinder f so as to 
cause it to overcome the weight /*, and the cylinder will then turn 
bodily upon its centre of motion 7, and allow the stones to fall 
downward into a receptacle r, from thence they may be removed 
through a doorway r*. At s is a scraper for keeping the surface of 
the cylinder / clean, and at ¢ is another scraper acting after the same 
manner upon the cylindera. The several parts above mentioned 
may be caused to revolve in any convenient manner as represented, 
The main driving shaft is at n, upon which is a pinion v taking into 
a wheel w upon the axis of the cylinder a, which wheel gears into 
another z, mounted upon the shaft of the cylinder £ 

The material being moulded we may show a method of forming 
bricks working in connection with the first part of the invention. 
Ati isa mould or die attached to the framework of the machine, 
and into which the material is forced as it is passed through the 
slits formed in the cylindera. At 2 are levers turning upon a fixed 
centre at 3,and carrying at their outward ends a board 4 placed 
thereon for each brick by the attendant. The levers are also provided 
with another board 5 fixed thereon. At 6 is a lever loaded with a 
sufficient weight to cause the levers 2 to turn upward when free of a 
brick into the position shown at Fig. 1. The material being 
delivered from the cylinder a and being passed onward into the 
mould or die 1, passes out from the end thereof, and is then cut off 
by any —— method. The further delivery of material will now 
push forward the moulded brick, the weight of which will overcome 
the loaded lever 6 so as to cause the levers 2 to turn downward upon 
their centre of motion, the moulded brick travelling with them and 
resting upon the board 4. This descent takes place until the said 
board 4 reaches the travelling aprons 7, upon which, together with 
the brick, it is deposited (see Fig. 2), and as the apron moves 
onward it conveys the board away from the levers 2, so as to allow 
the weight 6 to restore them to the position shown at Fig. 1, the 
attendant having previously adapted another board 4 to receive the 
next brick. 

The next part of the invention is shown at Fig. 2, in which o is a 
hopper, two of the four sides of which are formed by aprons 8 pass- 
ing over rollers g. These rollers may have rotary motion commu- 


| nicated to them by any ordinary means, and the inward surfaces by 


travelling downward assist the passage of the plastic material to 
rollers or other apparatus which are to operate upon it for the manu- 
facture of bricks, tiles, or other such articles. The machine needs 
the rotary dies to make the delivery complete. 








CLARK’S JOINTS FOR CAST IRON GAS AND 
WATER MAINS. 


Tus improvement is a communication to Mr. Clark, of Chancery- 


and water mains and other pipes. It consists in making such 
joints by forming grooves or recesses around the interiors of the 
sockets or larger ends of the pipes, making the smaller ends 
slightly taper, casting rings of lead or other soft metal or alloy 


the ground or into the places they are to occupy; and afterward 
drawing or forcing the taper smaller ends tightly into the aforesaid 
rings, by which means a tighter, more durable, and more flexible 
joint is obtained than by the ordinary construction, with a great 
saving of lead or other soft metal or alloy that may be used, and 
the pipes are enabled to be laid more expeditiously. 

Fig. 1 exhibits a central longitudinal section of one length and a 
portion of another length of pipe, showing the improved construc- 
tion of the joint, and a contrivance for drawing the two portions of 
the joint tightly together; Fig. 2 is a transverse section, taken in 
the plane indicated by the line x, z, in Fig. 1; Fig. 3 is a longitu- 
dinal view of a single length of pipe, showing the exterior of the 
smaller end, and a central section of the larger or socket end; 
Fig. 4 is a central longitudinal section of the socket end of the pipe, 
illustrating the mode of casting in the leaden ring ; Fig. 5 is a cen- 
tral longitudinal section of a portion of the mould and core for cast- 
ing the pipe. 

A, A, are the sockets, and B, B, the smaller ends of the pipes or 
lengths of pipe. The sockets are cast substantially like those of the 
cast iron street mains in common use, except that each has formed 
around its interior, near the mouth, the groove or recess a for the 
reception of the lead ring 5, and that the other portion of the 
interior need not be quite so large. The smaller ends of the pipes 
are made taper for a short distance, and in order to cast these taper 
ends and portions of the cylindrical exteriors of the pipes as true 
and smooth as possible, the ends of the moulds in which they are 
cast should be composed of a ring of cast iron C (Fig. 5) which 
has been bored out perfectly true and smooth. This ring C is 
placed on the core D before placing the latter in the sand mould 
&£, and by adjusting this ring along the core the pipe may be 
cast longer or shorter, as desired. The portion of the pipe which 
is cast true in the ring C is shown in Fig. 3, and the line ¢ 
in that figure indicates the comme ncement of the taper; the same 
ring C may, of course, be used over and over again. The 
ring C will fill better, and the end of the pipe be made smoother, 
if preparatory to casting the pipe the said ring is heated by molten 
iron poured into a cavity provided in the mould around the said ring. 
To provide for the casting of the lead ring } in the recess a, a hold 
d is drilled or otherwise made from the exterior of the socket 
into the said recess, and a cast iron former or stopper F is placed in 
a socket A, the said former or stopper being furnished at its end 





| ing the melted lead from passing its end. The portion of the former 


lane, and relates to the construction of the joints of cast iron gas | 


witbin the aforesaid grooves or recesses before putting the pipes in | 





with a packing e of india-rubber, cloth, or other suitable material, 
which serves the two purposes of keeping it in place and of prevent- 


around which the lead is cast is of a similar circumference to the 
extremities of the smaller ends of the pipes, so that after the 
rings have been cast in their places, the said ends of the pipes may 
be capable of entering therein. After the former has been put 
in, the lead is poured through the hole d, and after the lead has set 
the former, F, is taken out. The lead ring may be castat the foundry 
where the pipe is made, or at any other convenient place. 
Any suitable apparatus may be employed to force the smaller ends of 
the pipes into the sockets to make the joints. That which is repre- 
sented in Figs. 1 and 2 is simple, convenient, and effective. It 
consists of a ring, G, two eye bolts H, H, a plate I, and nuts A, h. 














The ring G is made in two halves, each furnished with lugs g, g,and 
it ismade to fit the exterior of the pipes behind the sockets. The bolts 
H, H, are made with eyes large enough for the reception of two | 
contignous lugs g, g, of the ring G, and they must be long enough 
to extend from the ring placed behind the socket of one pipe | 
through the plate I placed across the socket of another pipe, whose 
smaller end is placed in the first-mentioned pipes, as shown in 
Fig. 1, and the nuts are fitted to screw threads on the ends of the 
bolts which protrude through the plate I. In laying the pipes, the | 
smaller end of one is inserted into the socket of another, and, on the | 
apparatus above described being applied, the nuts h,h, are secured 
up against the plate I, and the said plate being thereby drawn back | 
toward the ring G, is caused to force the smaller end of the second | 
pipe far enough into the socket of the first to make it fit perfectly 
tight within the ring g. It is preferable to force the one pipe so 


| Thursday week. 


far into the other that the cylindrical portion of the pipe in rear of 
the line c, Fig. 3, will enter about or more than half way through the 
ring, leaving some of the taper portion of the pipe within the ring. 
When the joint has been thus made the nuts A, h, are slackened, and 
the ring, rods, and plate removed. TLe mouth of the socket in front 
of the groove or recess a may be made somewhat larger than the 
back portion of the interior of the socket to permit the introduction 
of a caulking tool to caulk the ring a, if at any time necessary. 

Besides making a superior joint, with less lead that is commonly 
used, this invention effects a saving of labour in digging the 
trenches for the reception of gas and water mains. When the ordi- 
nary lead juint is used the trench requires to be made very wide and 
deep at the sockets of the pipes to evable the joint to be made, but 
the improved joint does not usually require the trench to be made 
wider or deeper than is necessary to admit the socket and the 
clamping apparatus. 








Tus Cotumeive.—Her Majesty's screw steam gun vessel Colum- 
bine, four guns, 669 tons, recently commissioned by Commander 
T. Le H. Ward for service in the Channel fleet, was taken for the 
final trial of her engines at the measured mile off Maplin Sands on 
The vessel was in charge of Captain Hall, C.B., 
of the Cumberland, guardship of the Sheerness steam reserve. 
Messrs. W. Bumble, inspector of machinery afloat, and G. Blaxland, 
chief engineer of her Majesty’s dockyard at Sheerness, were in 
attendance to watch the results. ‘he vessel made six runs at full 
speed on the measured mile. The following were the results :— 


| Average speed 9504 knots per hour, revolutions of engines, 


maximum, 107, mean 103°5, pressure of steam 231b., vacuum 
23. Four runs were made at half-boiler power, with an 
average speed of 7°541 knots per hour, the revolutions of 


| engines being, maximum, 88, mean 80°5, vacuum 25, pressure 


of steam 20. The Columbine is fitted with direct-action horizontal 
engines of 150 nominal and 600 indicated horse-power. She has a 
Griffiths’ screw, the pitch of which is 13ft., and the diameter 10ft., 
supplied by the Greenock Foundry Company. During the trial the 
machinery worked in a most satisfactory manner, there being no 
priming or hot bearings. ‘The vessel is also fitted with Lumley’s 
patent rudder, to test the advantages of which a series of competitive 
trials were conducted some time ago, and which resulted in an 


| advantage in favour of Lumley’s over the old rudder by upwards of 


50 per cent. On Friday the Columbine was again tested on the 
circle at full and half speed. At full speed, with helm to starboard 
214 deg., the time of turning the circle was 4 min. 12 sec., the 
diameter of the circle being 238 yards; with helm to port 22} deg., the 
time taken was 4 min. 29 sec., the diameter being 318 yards. At half 
speed, the helm to starboard 25 deg., the time was 4 min. 27 sec., 
the diameter 212 yards; helm to port 21} deg., the time was 
4 min, 59 sec., the diameter being 318 yards. The trial was con- 
sidered most satisfactory. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
February 6, 1863. 
Colonel Puiuir James Yorke, F.R.S., in the Chair. 
ON SCIENTIFIC EXPERIMENTS IN BALLOONS. 
By James GuaisnEr, Esq., F.R.S. 

In the introductory part of the discourse, Mr. Glaisher gave a 
brief history of aérostation, from the discovery of the fire~balloon 
in the year 1782, by the two brothers Montgolfier, noticing some of 
the principal ascents made with fire-balloons. He then spoke of 
the discovery of Cavendish in 1776, viz., that hydrogen gas was 
fully ten times lighter than common air; when it immediately 
occurred to Dr. Black, of Edinburgh, that if so, a thin bladder filled 
with this gas ought to rise of itself: yet a period of several years 
elapsed belere this obvious property was applied to the inflation of 
balloons; not, in fact, till the success of the fire-balloon was esta- 
blished. He then spoke of the more remarkable ascents and ex- 

riments which were made with air-balloons within a few years of 
ts discovery, and remarked that the results of the several experi- 
ments having proved that the balloon would raiso great weights in 
the air, and remain for a long time thus suspended, caused a general 
desire to navigate the lofty regions of the atmosphere, and to pursue 
meteorological and other investigations in those regions, and the 
invention of the balloon was looked upon as likely to be followed 
hy great consequences. He then spoke of the different ascents 
which have been made in the interests of science : the first of which 
was that of Mr. Boulton, well known as the partner of the famous 
Watt, who constructed a balloon to which a match and serpent were 
attached, that the gas might explode in the air. The object was to 
determine whether the reverberating sound of thunder was caused 
by echo or by successive explosions ; the point remained unsettled 
owing to the shouting of the people, but it was thought that the 
sound did resemble thunder. 

This experiment was made on December 26, 1784. No further 
experiments were made, so far as he knew, till the beginning of the 
present century, when, in the years 1803 and 1804, Mr. Robertson 
made three ascents from St. Petersburg, for the purpose of making 
—— and other experiments. 

n August 23, 1804, MM. Gay-Lussac and Biot ascended from 
Paris for a similar purpose ; they attzinedan altitude of 13,000ft., aud 
found no difference in their experiments in electricity, maguetism, 
and galvavism from those made on the earth. 

On September 15, Gay-Lussac ascended alone to a height of 
22,977it. ; he found that the temperature declined from $2 deg. to 


16 deg that the shy was deep blue; that the time of horizontal 
vibratio of a magnet was shorter with elevation. 

In 18 Carlo Brioschi, Astronomer-Royal at Naples, endeavoured 
to ascen higher than Gay-Lussac; the balloon burst, but its 
remnant ppily checked the rapidity of the descent. 

A per’ of forty four years followed, during which no systematic 


attempts w re mado to take scientific observations by means of 
balloons. 

In 1850, MM. Bixio and Barral inflated a balloon with hydrogen 
gas, in the gardens of the Observatory at Paris, with the intention 
of ascending to a height of from 30,000 to 40,000ft. ; in their first 
ascent they ascended to a height of 19,000ft, and descended to the 
earth in 47 minutes; they passed through a mass of cloud 9,0vUft. in 
thickness. 

In their second ascent, clouds were reached at 7,000 or 8,000ft., 
which proved to be 15,000ft. in thickness; they never, in fact, 

d out of the clouds; for when they were 23,000ft. high, they 

an to descend, owing to a rent in the balloon. 
r. Welsh’s experiments were made in the year 1852; on August 
17 and 26, October 21, and November 19, the respective heights 
attained in these were 19,500ft., 19, L0Uft., 12,640ft., and 22,930ft. 3 a 
reat number of observations were made, from which the follow- 
ng law regarding the decline of temperature with elevation was 

deduced :— 

“That the temperature of the air decreases uniformly with the 
height above the earth’s surface, uuti! at a certain elevation, varying 
on different days, the decrease is arrested, and for a space of 2,000 
or 3,0v0ft. the temperature remains nearly constant, or even increases 
by a small amount; the regular diminution being afterwards re- 
sumed and generally maintained at a rate slightly less rapid than in 
the lower part of the atmosphere, and commencing from a higher 
temperature than would have existed but for the interruption 
noticed.” 

These results, as well those found by Gay-Lussac relative to 
the decline of temperature with increase of elevation appeared to 
confirm the law which theory, based upon observations upon moun- 
tain sides, assigns for the gradation of temperature, viz., a decrease 
of one degree of temperature for every increase of 300it. Up to the 
— time, therefore, the high expectations entertained on the 

iscovery of the balloon have never been realised. 

The speaker then proceeded to state that, since the formation of 
the British Association, grants of money have been made for the 

urpose of pursuing these inquiries, but, with the exception of those 
y Mr. Welsh, none have been made. 

In the year 1861, another grant of money was made, and a com- 
mitiee appointed to carry out experiments by means of the balloon, 
and ~ task of making these experiments was undertaken by the 
speaker. 

The primary objects of the experiments with which he was 
entrusted were :— 

The determination of the temperature of the air and its hygro- 
metrical states at different elevations up to five miles. : 

To compare the readings of an aneroid barometer with those of a 
mercurial barometer up to five miles. 

To determine the electrical state of the air. 

To determine the oxygenic state of the air by means of ozone 


eaten 
‘o determine the time of vibration of a magnet on the earth, and 
at different distances from it. 

To determine the temperature of the dew point by Daniell’s dew 
point hygrometer, Regnault’s condensiug hygrometer, and by the 
use of the dry and wet bulb thermometers as ordinarily used, and 
by their use when under the influence of the aspirator, 60 that con- 
siderable volumes of air are made to pass over their bulbs, at 
different elevations, as high as possible, but particularly up to those 
heights where man may be resident or where troops may be located, 
as in thehigh landsand plains of India, with te view of ascertaining 
what confidence may be placed in the use of the Dry and Wet Bulb 
Thermometers, by comparison with the resul:s as found from them 
and with those found directly by Daniell’s and Regnault’s hygro- 
meters; and to compare the results as found from the two hygro- 
meters together. : 

To collect air at different elevations. 

_ To note the height and kind of clouds, their density and thickness 
ai different elevations. 

To determine the rate and direction of different currents in the 
atmosphere. 

To make observations on sound. 

To note atmospherical phenomena in general, and to make general 
observations. 

The speaker then described the method of managing a balloon, 
spoke brictly of the several ascents already made, and then proceeded 
to speak of some of the results, . 

Speaking of the ascent on July 17, the departure of the tempera- 
ture from a regular progression’ was very remarkable. Below the 
cloud the decreaso was nearly uniform; on passing above it there 
Was an increase of 6 deg., the decrease was then resumed, and the 
temperature was 26 deg. at 10,000ft., and continued at this reading 
till 13,000ft. had been passed ; a very remarkable increase then took 
place, and at 19,500ft. a temperature of 42 deg. was registered, aud 
then declined rapidly to 16 deg. at five miles. In descending, a 
disturbance from a regularincrease was met with at 24,000ft.,and con- 
tinued to 17,000ft. ; at 13,000ft. clouds were reached and no observa- 
tions were made below 10,000ft 








The temperature of the dew point approached that of the air in 
the cloud but did not touch it, and then separated more and more 
until at the highest point there was almost an entire absence of 
moisture. 

On August 18 the temperature of the air decreased as usual on 
leaving the ground, until at the height of 4,000ft. the rapidity of the 
decrease was checked and a warm curreut of air was met with and 
continued to 11,500ft.; the balloon then descended and 
through the same warm current extending to the same limits, and 
again passed through it on its reascension at about the same height, 
and extending to 14,000ft., when the regular diminution was resuiaed 
and continued to the highest point; on descending, the same warm 
current was met with, and continued til] the clouds were entered at 
6,500ft., which caused another interruption in the regular increase 
of temperature as is usual on entering cloud. 

In the ascent on September 5, on passing out of the cloud there 
was an increase of temperature of 9 deg.; and then no interruption 
was met with till a height of 15,500ft. was reached, when a warm 
current of air was reached, and continued to 24,000ft. ; then a regular 
decrease was experienced till the highest point was reached. 

On descending, the same warm current was encountered between 
22,000ft. and 23,000ft.; and a similar interruption, but to a greater 
amount, was experienced till the balloon had descended to about the 
same height as it was first met with on ascending. After this there 
was no further interruption till the descent was completed. 

A table was then formed from all the observations, showing the 
decrease of temperature for successiveincreases of elevation of 1,000ft. 
The results are as follow :— 


When the sky was cloudy. 


Ft. Ft. Deg. Deg. Ft. 
From 0 to 1,000 was 4-7 from 7 experiments, or 1 in 213 


+ 1,000 to 2,000 was 4°2 from 7 ~ 1 in 239 
»» 2,000 to 3,000 was 4°1 from 10 an 1 in 244 
», 8,000 to 4,000 was 3-7 from 10 ee 1 in 27 


+» _ 4,000 to 5,000 was 31 from 6 ie 1 in 323 
From these results it. will be seen that, when the sky is cloudy, the 
decline of temperature differs very little from the theory of a decline 
of temperature of 1 deg. in 300ft. 


But when the sky is partially clear. 
Ft. Ft. Deg Deg. Ft. 


From 0 to 1000 was 7:2 from 5 experiments, or 1 in 139 
1000 to 2,0 0 was 5°3 from 5 - 1 in 189 

» 2000 to 8,000 was 46 from 5 99 lin 2:4 
»» 3,000 to 4,000 was 3°4 from 6 is 1 in 2v5 
»» 4,000 to 5,000 was 2°7 from 7 bas 1 in 370 


These results differ considerably from those formed in a cloudy 
sky, avd doubtless the difference between experiments carried on 
under a cloudless sky would differ still more. They do not at all 
confirm the theory of a decline of 1 deg. of temperature in 800ft. 


The decrease of the Temperature of the Air, at heights exceeding 






5,000/t. 

Ft. Ft. Deg. Ft. 

From 5,000 to 6,000 was 2°8 from 10 experiments,or1 in 9857 
* 6,000 to 7,000 was 28 from 8 i. lin 357 
9 7,000 to 8,000 was 27 from 8 ” lin 870 
os 8,000 to 9,000 was 26 trom 8 ” lin 334 
»» 9,000 to 10,000 was 2°6 from 8 99 lin 384 
» 10,000 to 11,000 was 2°6 from 8 9 lia 884 
» 11,000 to 12,000 was 2°6 from 6 ” lin 384 
», 12,000 to 13,000 was 2°5 from 6 ” lin 40 
» 13,000 to 14,000 was 2-2 from 6 aa lin 455 
> 14,000 to 15,00 was 21 from 9 » lin 477 
» 15,0 0 to 16,000 was 21 from 9 nm lin 477 
>, 16,000 to 17,000 was 1°9 fiom 9 ” lin 627 
»» 17,000 to 18,000 was 18 from 9 “ lin 556 
xy 18,000 to 19,00) was 1°83 from 9 a lin 556 
» 19,000 to 20,000 was 15 from 9 9 lin 667 
» 20,000 to 21,000 was 1°3 from 9 99 lin 771 
» 21,000 to 22,000 was 1°3 from 9 on lin 771 
ys 22,000 to 23,000 was 10 from 9 a 1 in 1,000 
»y 23.000 to 24,000 was 1°3 from 2 ” lin 771 
sy 22,000 to 25,000 was 1"! from 2 ” lin %0 
» 25,000 to 26,000 was 1°0 from 1 ” 1 in 1,000 
»» 26,000 to 27,000 was 10 from 1 99 1 in 1,000 
» 27,000 to 28,000 was 09 from 1 ” 1 in 1,012 
» 28,000 to 29,000 was 08 from 1 ee 1 iu 1,050 


These results follow almost in sequence with those found with a 
partially clear sky; and together show that a change takes place of 
1 deg. of temperature in 139ft. near the earth, and only in 1,00vft. 
at the height of 30,00Uft. and plainly indicates that the decline of 
1 deg. of temperature must be abandoned. 

Treating the observations for determining the degrees of humidity 
of the air in the same way the following are the results:— 


When the sky was cloudy, saturation being considered as 100. 
On the earth the degree of humidity was 78 from 5 experiments. 


At the height of 1,000 the degree of 76 9 
humidity was ” os 
gs 2,000 a ys w oa 
o° 3,000 ” 7 =» oF a 
2 4,00) o 80 ,, 10 ” 
” prod ” o1 ” . ”» 
00: 2 g 


The law of moisture here shown is an almost uniform state of 
humidity to the height of of 5,000ft., viz., 76°5; then a decrease on 
the next 1,000ft., and an increase to 83 and 82 at 5,000ft. and 6,000ft. 

When the sky was partially cloudy. 
On the ground the degree of humidity was 63 from 4 experiments. 


At the height of 1,000 the degree of ) 68 " 
humidity was § 
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At heights exceeding 6,000ft., the following were the results :— 
At the height of 7,000ft. the degree of humidity was 64 from 7 experiments. 
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The laws of moisture here indicate a humidity near the ground 
less by fifteen with a partially clear sky, than in a cloudy sky; 
starting with sixty-three in the former state on the ground, increas- 
ing to seventy-seven at 3,000ft. high; then nearly constant to 
5,000ft., when it abruptly decreased to sixty-nine and sixty-eight at 
5,000ft. and 6,000ft., and then decreased pearly evenly at the rate of 
five in 1,000it., till at 9,000ft. and 10,000ft. it was fifty-two; the degree 
then constantly decreased till at a height exceeding 25,U00ft. it was 
less than ten, and it would seem that at higher elevations there 
was an almost entire absence of water. ‘These seem to be the 
general laws; but this 1:egular diminution is evidently often inter- 
rupted, and strata of moist air may exist, or be passing at different 
elevations, even up to 20,000ft., of some thickness. 

Electrical State of the Air.—In the ascent on July 17, the air was 
found to be charged with positive electricity, becoming less in 
amount with increased elevation, till at the height of 23,000ft. the 
amount was too small for observation. The instrument was broken 
in the descent and was not afterwards used. 

Time of Vibration of a Magnet.—Vhe general result of all the 
experiments is, that the magnet vibrates in a somewhat longer 
interval of time at higher elevations than on the earth. This result 





is contrary to that found by Gay-Lussac in 1804. 
On the Propagation of Sound.—From observation made in the 





different ascents it was learnt that different notes and sounds pass 
more readily through the air than others; for instance, tie barking 
of a dog and the whistle of a railway engiue have been heard at a 
height of more than two miles, while the shouting of several 
thousand people cannot be heard at the height of one mile. 

On the Oxygenic Condition of the Atmosphere.— On July 17 the test 
papers by Moffat and Schiénbein were untinged by colour through- 
out the journey; and the same result was found during the ascent 
on July 30th. 

On August 10 Mr. Glaisher received a letter from Dr. Moffat, of 
Hawarden, expressing surprise at this result, inasmuch as it has 
always been received as a theory that ozone increases in quantity 
with increased elevation. 

In consequence of this Mr. Glaisher went to Dr. Moffatt, at 
Hawarden, and requested him to make some papers, which he did, 
and these papers were used on August 18, together with some pre- 

red by Messrs. Negretti and Zambra, and some prepared accord- 
lng to Schénbein’s formula; and at 22,00vft. the cvlouration was 
four on a scale whose deepest tinge is ten, while those prepared by 
Schiénbein were coloured to one on the same scale, and those by 
Negretti and Zambra were uncoloured ; in consequence of this, the 
preparation of the papers by Messrs. Negretti and Zambra has been 
stopped. 

Physiological Observations. — On July 17, before starting, the 
number of Mr. Coxwell’s pulsations were taken, and found to be 
seventy-four in one minute; and Mr. Glaisher’s were seventy-six 
in one miuute. 

At a height of 17,000ft. Mr. Glaisher’s had increased to 100, and 
Mr. Coxwell’s to 84; and on reaching the ground, the number was 
seventy-six with both gentlemen. 

On August 21, no observatious were taken before starting. <A 
the height of 1,000ft. the following results were obtained :— 
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The pulsations of Captain Percival were so weak that he could 
scarcely count them; while those of Mr. Coxwell he considers had 
increased in strength. 

From these results it will be seen that diminished pressure 
exercises a different influence upon different individuals. 

On July 17, at 19,000ft. the hands and lips were noted as being 
dark blue, not the face. Atthe height of four miles the palpita- 
tions of the heart were audible, and the breathing was affected. 

On poe 18, the hands and face were blue at the height of 
23,000ft. 

On September 5, at the height of about 29,000ft. Mr. Glaisher 
became unconscious, and at 34,000ft. Mr. Coxwell lost the use of his 
hands. At 29,000ft. on descending, Mr. Glaisher began to recover, 
and at 25,000ft. the observations were resumed. 

These general results of these eight ascents are :— 

ist. That the temperature of the air does not decrease uniformly 
with the height above the earth’s surface, and, consequently, the 
theory of a decrease of 1 deg. of temperature for an increase of 
eleva:ion of 300ft. must be abandoned. In fact, more than 1 deg. 
declined in the first hundred feet when the sky was clear, and not 
so much as 1 deg. in 1,000ft. at a height exceeding five miles. 

These experiments are the first to yicld any definite information 
on the subject; more experiments are required to settle the law 
satisfactorily, but its effect ou the laws of refraction will be great: 
all the elevations of the balloon are to a certain extent erroneous, 
for it has never happened that the mean of the extremities has 
given the mean of the whole column of air. 

2nd. The degree of humidity decreased wonderfully with the 
height till at above five miles there was scarcely any aqueous 
vapour at all. 

3rd. That an aneroid barometer can be made to read correctly, to 
the first place of decimals certainly, and to the second place of 
decimals probably, to a pressure as low as 7in. 

4th. That a dry and wet bulb thermometer can be used effectively 
up to any height on the earth’s surface where man may be located. 

5th. That the balloon does afford a means of solving with advan- 
tage many delicate questions in physics. 





Borter Exeiosion.—At ten minutes past six on Saturday morning 
a boiler explosion took place at the Old Bilston Ironworks, belong- 
ing to Messrs. W. H. Sparrow and Co., 7 which four men were 
killed and fifteen others injured. The boiler which was 30ft. long, 
was only working at a pressure of 27 lb. on the square inch, and its 
plates, y;in. thick, were understood to be all perfect and in good 
condition. | When the explosion occurred the night men were 
leaving, and the day men were beginning to enter the works. There 
were, however, 200 men and boys within the enclosure. The boiler 
was rent across the middle over the fire, as if sawnin two. One 
end was tossed high into the air, between the engine-house and the 
stack, and fell bottom upwards about five yards from its original 
position. The other half was also thrown to a great elevation, over 
several buildings, and fell at a distance of 70 or 80 yards. Slates 
and bricks were thrown about in all directions, and damage was done 
to the value of from £400 to £500. One man was taken dead from 
the bed of the boiler; another was killed by the fall of a brick upon 
his head. The two others were found dead in front of the boilers, 
where they had been at the time of the explosion. ‘The department 
of the works where the explosion occurred will be closed for a week 
or a fortnight. 

Tue Acuittes.—It is now confidently stated that the Achilles 
will be ready to be floated out of the dock in which she is building 
during the approaching month of September, or some three or four 
months earlier than was originally auticipated. More than 150 of 
her armour-plates, or nearly one-half of the whole number, have 
been bolted to her sides, On the port and starboard quarters the 
plates are of an uniform thickness of 4}in., but in the less exposed 
portions plates varying from 4in. to din. will be used. The whole 
of the slabs of iron hitherto used have been prepared at the Park- 
gate Ironworks, Yorkshire, and are of rolled iron, which, besides being 
easier to work, is believed to possess several important advantages 
over the plates formed under the hammering process. Hach plate 
is 15ft. in length by about 3ft. 3in. in width, but during the last 
few days several new kinds of plates have been received at 
the dockyard of a size much larger than any hitherto used 
at the establishment. These have all been subjected to the 
usual tests, which they have stood without showiug any appre- 
ciable flaw. Up to within the last few days the steam sawing mills 
have been working extra hours to prepare the timbers for the 18-in. 
teak planking between the innerand outer platesof the frigateto which 
the armour-plates will be bolted, but enough having been prepared, 
the saw-mills have discontinued working over-time. With the excep- 
tion of a portion of the stem and stern, all the planking is already 
fixed. Passing on board the frigate, no less activity is perceptible 
than is to be witnessed on her exterior parts. The mechanics are 
just now busy in completing the watertight bulkheads or compart- 
ments, of which there will be no fewer than eighteen. By means of 
them the Achilles can be kept afloat even when partially disabled. 
Most of the iron deck-plating on the up er deck is all riveted to its 
place, and only awaits the ordinary wooden planking. A steam 
engine has been erected on the upper deck to facilitate the raising of 
the heavy materials required. Although the Achilles is built after 
the model of the Warrior, she will be very much superior to the 
latter in her general construction. 
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NOTES FROM NEW SOUTH WALES. 


Ovr advices from this important colony note several facts of in- 
terest. In pursuance of the vote of the Colonial assembly for the 
simultaneous construction of the three trunk lines of railway, seven 
contracts have within as many months been taken for extensions to 
the south, the west, and the north. The new lines have been laid 
out upon amore economical scale than those now in working, or on 
the point of completion. On the old lines there are no steeper gra- 
dients than 1 in 66, but owing to the precipitousness of the 
mountains to be crossed, gradients of 1 in 30 are now occasionally 
adopted, and curves of 1 in 8 chains radius ; the ballasting of the 
new lines will also be of a less expensive character than the old. 
Mr. Whitton’s estimate of the cost of the new extensions was— 
£8,500 per mile for the Southern and Northern lines, and £10,000 
for the Western. The contracts have been taken at extremely low 
prices, and, should the contractors be enabled to carry them out, 
the lines will be construeted for much less than Mr. Whitton’s 
reduced estimates. The only danger seems to be, that the 
contractors have cut it too fine in their eagerness to get 
the works, and that they will throw up the lines before completing 
them rather than carry them on ata loss. Already one of the con- 
tracts has been relinquished, the tendering firm finding that nothing 
could be made out of it. This failure will probably deter other con- 
tractors from tendering at prices which would yield them no profit. 
Tenders were about to be called for the extension beyond Mittagong 
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two massive parapets of iron plate, which extend along the whole 
bridge, and which are its main girders, The appearance of these 
bulwarks strongly brings to mind those iron defences which are now 
being so anxiously tested at home, though these, being for peaceful 
purposes, are, of course, only of the strength considered necessary to 
support the strain of the bridge, and not to resist the ponderous 
missiles of a Whitworth or an Armstrong gun. ‘The scene here is a 
very busy one, different branches of the work being carrried on at the 
same time. The locomotive runs smoothly along with its load of 
iron plates or rails, the carpenter is pursuing his more gentle craft, 
and all around “the clink of hammers closing rivets up,” is 
mixed with the roar of the small portable forges used for 
heating the rivets previously to fixing them in their places; 
by the way, the fixing of those same rivets is an interesting 
process, showing how simple and effective the detail of these 
ponderous works is effected. The rivets, in the shape of a large 
blunt-ended nail, are heated in a small forge by two boys, one of 
whom hands the red hot rivet to a workman behind the plate, in a 
second or two the red hot piece of metal is seen projecting through 
the hole pierced for its reception, where it is ministered to by two 
workmen, who with three or four smart blows partially flatten the 
projecting end against the plate; an iron tool with a concave end 
is then placed on the rivet, which is still at a red heat, a few well 
directed blows on this finish the job, and the tool being removed, 
the rivet presents the round button-like appearance thereunto 
appertaining. The girders, which run the whole length of the 
bridge, are double on each side, with a space of about two feet 





of the Great Southern a for a length of fourteen miles. Just 
beyond Mittagong there will be a tuonel through the Gibraltar 
Mountain 500 yards in length ; after that the works will be compa- 
ratively light, there being no gradient steeper than 1 in 40; and it | 
is believed that the line will not cost more than £7,000 per mile. It 
is probable that the length will be divided into two contracts. A 
third section of the Great Western extension from the Nepean 
towards Bathurst was to be submitted to competition in the course 
of April. This section will continue the line from the vicinity of 
the Blue Mountain Inn to within a short distance of Mount 
Victoria,—as far as the plans and sections have been ap- 
roved of by Parliament. The works will not be so 
eavy as those on the sections already contracted for. Up to the 
end of the third section the railway runs almost parallel with the 
main road, but thence to Bathurst it will bend round to the north- 
ward, following Lithgow’s Valley, and leaving the Martleys four 
or five miles to the left. The line selected will be considerably 
longer than the main road, but it will avoid some steep ascents. 
Extensive and complete surveys of the western country have been | 
made under the direction of Mr. E. Barton, in order-to obtain the 
best and most economical line to Bathurst. The extension of the | 
Great Northern Railway from Singleton as far as Liddel, a distance 
of 15} miles, has been contracted for, The length was almost equally | 
divided into two sections, the first of which was contracted for by 
Messrs. Randle and Co. The works are to be completed in eighteen 
months. Mr. Walton, from Victoria, was thesuccessful tenderer for the 
second section, but having failed to satisfy the Government with regard 
to his sureties, the contract was given to Mr. Blunt, recently a sub- 
contractor under Sir M. Peto and Co. Mr. Blunt was the next lowest 
tenderer, and has agreed to take the worksat Mr. Walton's prices. The 
contractors for the second section of the Great Southern extension | 
beyond Picton—Messrs. Shuttleworth aud Wallace—have been 
unable to carry out their works, and their contract has been handed 
over to Messrs. Larking and Wakeford, who have undertaken to | 
carry it on at the prices at which it was first taken. The railway 
bridge across the Hunter at Singleton—a timber structure on stone 
piers—was commenced in September. The works were proceeded 
with rather slowly, and were stopped about a month siuce, the con- 
tractor, Mr. Heritage, being unable to carry them out. One of the 
piers was nearly finished, and a coffer dam had been commenced for 
the foundations of the second pier. The coutract has heen handed 
over to Mr. Mason, who recently constructed the Woolloomoolloo 
semi-circular wharf, and there is reason to expect that the work | 
will be completed without further interruption. It was expected that | 
April would witness the completion of Sir M. Peto and Co.’s Southern 
extension, the works being in a very forward state. The Menangle 
viaduct is being rapidly proceeded with. A continuous line of plates had 
been carried to the fourth pier, the whole of the bottom boxes and 
of the cross girders being placed and riveted, and the upright pieces | 
being fixed to within about 70ft. of the last pier, but none of the 
top boxes being yet put on. It was at one time apprehended that 
the floods, would carry away the temporary stageing before the 
irders were fixed, but, though the river rose 30ft. above its usual 
level, no such disaster occurred. ‘The works are now so far ad- 
vanced that, should a flood carry away the stageing, the superstruc- 
ture would sustain no injury. Progress is also being made with the 
permanent way, the rails being laid and the line ballasted, to within 
8} miles of Picton. The whole of Sir M. Peto and Co.’s works on 
the Southern extension are promised to be finished in the course of 
May, but, as the contractor for the station premises at Picton is 
allowed three months for their completion, it is supposed that the 
Government do not contemplate opening the extension for traffic 
before the 1st of July. It was expected that Sir M. Peto and Co.'s 
Northern extension from Branxton to Singleton would have been | 
opened for traffic on the 17th of March, the anniversary of the 
discovery of Patrick’s Plains. The heavy rains, however, which | 
have fallen during the past month, caused the settlement of the em- 
bankments, and otherwise seriously impeded the works. All the 
plates are now linked, and the ballasting of some two or three miles 
is all that now remains to be done. No date has yet been fixed for 
the opening. An order was sent to England by the March mail for 
the ironwork for the railway bridge acruss the Nepean at Penrith. 
Upon the stone piers which are now in course of erection, there will 
be tubular girders similar to those at the Menangie Viaduct. The 
Government were in treaty with colonial ironfounders for the supply 
of the girders, but the prices asked were considerably in excess of 
the cost of importing them from England. An order has, however, 
been given to the lessee of the Fitzroy Iron Mine, at Mittagong, for 
10,000 tons of rails, to be delivered at such pvints of the various exten- 
sions as may be required, of a pattern and quality to be approved of 
by the engineer-in- chief; the price agreed upon being £12 per ton. 
A promise has been made to deliver 50 tons per week within 
eight weeks from the 14th of March, and 120 tons per week 
within eight months from that date. Relying upon the ability 
of the contractors to supply the quantity required, no orders for 
rails have for several months been sent to England. The 
works on the branch line to Windsor and Richmond are 
in active operation, and in some portions well advanced. A contract 
has beon taken by Mr. Atkinson for a viaduct 16 chains in length 
over a large watercourse near Windsor. Tenders have been called 
for the construction of a viaduct across South Creek ; it will be an 
extensive work, 12 chains in length, and having an opening over 
the main creek {0ft. in the clear, spanned by a laminated arch. This 
structure will complete all the works on the railway, with the excep- 
tion of the permanent way: ‘The rails have been sent for from 
England and are shortly expected, and, should the weather not prove 





between, forming a long tube on either side, of great strength and 
sustaining power; and these girders run on iron rollers, instead of 
being permanently fixed, so as to allow for that expansion and con- 
traction of the metal which accompany change of temperature, and 
thus avoid unnecessary strain on the piers. The height of these 
girders will be 12ft. Gin., and their total length 48%ft. from the first 
pier to the last. The piers deserve special attention, as splendid 
specimens of solid masonry: the stone they are built of is of a very 
fine description aud regular in colour, and is obtained from a quarry 
close at hand; it is worked as fine as the walls of any lordly mansion 
—in fact few private houses can boast of such beautifully finished 
masonry. ‘Ihe two centre piers are the principal ones, as they span 
the usual width of the river, which places them at about 150ft. 
apart. The further of the two from the Sydney side is the most 
important, as it is built in a greater depth of water, and in a flood 
would encounter the fullstrength of the torrent. Its foundation alone 
to the usual water level cost £5,0'0. These piers are necessarily of 
great strength, as may be supposed from the fact that during a flood 
the water has risen 6vft. above the usual level, that being “within a 
few feet of the level of the bridge. The two centre piers are each 
of them 7(ft. high, and their dimensions are at the base 7dft. by 19ft. 
and at the top 52ft. by 12ft. The shape of the rounded ends 
varies from the elliptical at the base to a semicircle at the top. The 
total amount of masonry in the four piers is 6,500 cubic yards, and 
the weight of iron used in the bridge amounts to 1,000 tons; the 
total cost of the bridge and viaduct will be £80,0U0.” 








Orpnance Survey.—The cost of the Ordnance Survey, from the 
commencement of the general survey in 1819 to the present time, 
has been as follows :—Iu England and Wales, £1,v60.928; in Scot- 
land, £511,173; in Ireland, £1,042,308 ; making together £2.614,409. 

New Liye to tHe Crystat Patace. — A prospectus has been 
issued of the Crystal Palace and Suuth London Junction Railway, 
an extension of the London, Chatham, and Dover line by Peckham 
to the Urystal Palace. The capital is to be £675,000, in shares of £10, 
of which one-half are to carry a 6 per cent. preference. The station 
at the Crystal Palace will be on a level with the floor of the 
building. 

Foreign Sucar.—In the year 1862 no less than 4,725,763 ewt. of 
foreign sugar were entered for home consumption in the United 
Kingdom, a quantity far exceeding that of any preceding year. 
1,933,968 cwt. came from Cuba, 1,098,895 cwt. from Brazil, 458,808 
ewt. from Porto Rico, 285,985 cwt. from the Philippine Islands, and 
356,689 cwt. from France. 

Cuirton Suspension-Bripge,—The stagings and works in connec- 
tion with the piers on the Gloucestershire and Somersetshire sides of 
the Avon have now sufficiently advanced to permit the commence- 
ment of laying the temporary bridge, which will be begun in the 
course of the present week. Already numerous visitors are attracted 
to Clifton to witness the progress of the great undertaking. 

Maprip, Saracossa, AND ALICANTE RatLway. — (From our 
Correspondent.)—An English firm has secured a contract for sup- 
plying several thousand tons of rails to this important Spanish 
system. The Creazot works have also obtained an order for twenty 
locomotives, to be placed on the network, the completion of which 
puts all the north-east of Spain in direct communication with the 
capital. The receipts of the company have hitherto averaged about 
£16,000 per week this year, but now that the Saragossa division is 
completed, it would not be surprising to see the revenue go up to 
£18,000 or £20,000 weekly. 

Matt anv Hops.—In the yearending with March, 1863, 41,064,830 
busbels of mait were brought to charge; the average of the 
preceding four years was 42,570,213. In the same year, 1862-63, 
2,302,169 quarters of foreign barley were imported ; the average of 
the preceding four years was 1,720,759. The import of foreign hops 
has rapidly increased with the reductions of the duty ; in the year 
ending with March, 1860, only 1,845 cwt. arrived, but in the next 
year, 1860-61, 83,379; in 1861-62, 151,828 cwt., andin 1862-63, 163,852 
ewt. A return from the Inland Revenue-office shows that on the 
15th of September, 1¢62, there were 26,661,946 Ib. of hops in stock, 
and the amount of duty returned thereon was £83,318. 

Russian Rariways.—A prospectus has been issued of the Duna- 
burg and Witepsk Railway, with a capital of £2,600,000, in shares 
of £100. The length is to be 161 miles, to connect Dunaburg 
the terminus, with the Riga and Dunaburg line, with Witepsk, 
and thus bring forward the produce of a rich agricul- 
tural district. A contract for its construction has been made with 
Messrs. Peto and Betts, for a total of £2,143,615, and as the Russian 
Government guarantee five percent. on £2,600,000—namely, £130,000 
per annum—while the amount requisite to be called up on the shares 
will thus be only £83, a revenue of 6 per cent. will be yielded. The 
capital is to be paid off at par in 85 years. All profits above 6 per 
cent are to be divided between the Government and the company, 
until the company shall have reimbursed any sums received under 
the guarantee. 

Tue Reststance.—The Resistance, 16, screw iron frigate, Captain 
W. C. Chamberlain, in No. 10 dock at Portsmouth, has been 
officially examined and reported upon by the master shipwright 
and his staff relative to the condition of her bottom plates, which 
when the ship was last in dock were coated on opposite sides with 
the composition of Mr. Hay, the chemical assistant at Portsmouth 
Dockyard, and that of Messrs. Peacock and Buchan, as applied to 
the bottoms of the steamships of the Peninsular aud Oriental Com- 
pany. The ship has since then been afloat less than seven months, 





unfavourable, the line will probably be finished at the commence- 
ment of next year. 


and, considering the time, both sides of her bottom are foul; one, 


Hitherto the subdivision of the work into | however, is much more so than the other, and is also more covered 


small contracts has, we are informed, proved very advantageous | with barnacles. The starboard side has long grass in the wash of the 
with regard to their economical execution, the cost of the works, | water-way at the bow and quarter, and the remainder of that side 


so far as they have proceeded, being within Mr. Weaver's estimates. 
The works for the Waratah Coal Company’s line are progressing, 
under the direction of Mr. Weaver. For the present, the line will 
connect with the Great Northern Railway at the Waratah station ; 
but, ultimately, it is proposed to carry the rails to Honeysuckle 
Point, where the new coal basin is to be formed. 

A correspondent of the Sydney Morning Herald seems much 
impressed with the Menangle Viaduct and the manner in which the 
works are being conducted. He writes :—* The bridge is approached 
on the Sydney side by a viaduct of several hundred feet in length, 
which is erected in a very workmanlike and substantial manner, the 
supports being of colonial hardwood; the bridge itself is supported 
on four stone piers, the two centre ones being splendid specimens of 
masonry. On entering from the viaduct, you find yourself between 


| of the bottom is studded with small tufts of grass averaging one 


| inch in length, and from three to four inches apart. acre are also 
a few patches of barnacles where the composition has been dis- 
turbed, but in very few other places, and there are very few spots 
of corrosion. The port side has the same description and length of 

| grass at the bow and quarter, and the same description of short 
tufts of grass, studded at about the same intervals, but it has more 
adhesive matier altogether than the opposite side. ‘The surface of 

| the composition from the keel to the bilge plates amidships is thick] 

| studded with barnacles. This having been the working anchor's 
side, there is the usual amount of corrosion to be seen on the bow 
from the abrasion of the composition by the chain cable, which must 
always attend the use of copper anti-fouling compositions on the 
bottom of iron ships. 





Danisu Ramways.—A prospectus has heen issued of the Copen- 
hagen Railway Company, with a capital of £160,000, in shares of 
£10. The object is to carry out some concessions granted by the 
Government for the construction of lines of railway to be worked by 
horses only, from the centre of the capital to the most frequented 
pits of the suburbs. The aggregate length of the lines to be first 
made is ten miles, at a cost of £4,500 per mile. 

Tue CaLepon1a.—The internal fitment and armour-plating of the 
Caledonia, at Woolwich, continue to progress favourably. The 
process of bending the stern plates, which require a sed-bent, has 
been carried out successfully by means of a new apparatus erected 


on trial. The “conning towers” erected on the quarter deck, are 
completed. ‘They are intended to be used to oppose the attack of a 


boarding party. For this purpose the slanting roof consists of 
movable flaps, through which parties of riflemen could defend any 
part of the ship. The towersare built of 18in. teak, and are covered 
with 4}in. timber, painted black, to represent the armour plating 
with which they are to be secured after her first voyageatsea. The 
burden of the vessel will be 4,045 tons. Her ‘tween decks will be 
6}ft. in height, and her ventilation superior to that of any vessel now 
afloat. The hooks to oe the hammocks are fixed on an 
improved priuciple, ado by Mr. Turner, and applied only in the 
Caledonia, viz., made hot and shrunk to the iron beams, and are 
consequently immovable, thereby remedying the inconvenience 
usually felt in the constant shifting of the hammocks at night. 

Foreign anv Cononrat Jorrines.—The national Government of 
Poland has annulled “the contract relating to waterworks for the 
city of Warsaw concluded on the 20th of April of the present year 
between the President of the city of Warsaw and the foreign con- 
tractors, Sir Samuel Morton Peto, member of Parliament, Edward 
Ladd Betts, and the house of John Aird and Co.” This step is one 
of a series of acts of defiance of the imperial authorities at St. Peters- 
burg.—The Confederates have succeeded in raising the guns from 
the Federal gunboat Keokuk, and they are now on the fortifications 
of Charleston.—A submarine cable, connecting South Russia and 
the Crimea with the Turkish dominions, bas been cut by order of 
the Russian Government. The Ottoman Cabinet has sent a note to 
Prince Gortschakoff, through their ambassador at St. Petersburg, 
protesting against this act.—H.1.M.S, Tientsin, Commander Nicolas, 
is reported to have reached Madeira in six and a half days, under can- 
vas, and started May 6th for the Cape of Good Hope, all progressing 
very well, and the ship much liked by her crew. The Tientsin, it 
will be remembered, is one of the Mersey built ships lately com- 
pleted for the Emperor of China, 

Roman Ratways.— (From our Correspondent )—The Roman 
system of railways. originated, in the first instance, by the ill-fated 
Franco-Jewish speculator Mirés, is advancing steadily to a com- 
pletion. The lines now working comprise 340 miles of railway, 
and the line from Civita Vecchia to Naples traversing Rome will be 
in entire operation, without any interruption to the traffic service, in 
the course of next month, while, at the same period, the line from 
Bologna to Ancona will be completed by the branch from Castel- 
Bolognese to Ravenna. Finally, the line from Rome to Ancona 
will be completed towards November, 1864, and the company will 
then have discharged all the engagements which it undertook in 
1856 and subs+quent years. The vet profit realised on the Civita- 
Vecchia line amounted, in 1862, to £12,419, and on the Anvona and 
Bologna line to £65,248, making the total profits for the year 
£77,667, an amount which will be considerably exceeded in 1863. 
It is calculated that the company’s park of rolling stock amounted 
last month to 91 locomotives, 507 carriages, and 1,062 trucks of 
various descriptions. It will be uoted that the goods traffic is still 
only feeble. 

Trarric Recemts.—The traffic receipts of ome in the United 
Kingdom amounted, for the week ending the 23rd of May, on 
10,684 miles, to £586,815, and for the corresponding week of last 
year, on 10,237 miles, to £526,556. showing an increase of 447 miles, 
and of £60,259 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,297 miles, to 
£461,875 ; and for the corresponding week of 1862, on 7,036 miles, 
to £413,592, showing an increase of 261 miles, and of £48,285 in 
the receipts. The increase on the Caledonian amounted to £1,450; 
on the Great Eastern to £2,889; on the Great Northern to 
£3,130; on the Great Western to £7.389; on the Lancashire 
and Yorkshire to £3,650; on the London and North-Western 
to £8,445; on the London, Brighton, aud South Coast, to 
£5,985; on the London and South-Western to £7,979; on the Man- 
chester, Sheffi-ld, and Lincolnshire to £1,821; on the Midland to 
£4,516; on the North British to £1,312; and on the North-Eastern 
to £2,780; total, £50.746. But from this must be deducted £399, 
the decrease on the Great Southern and Western ; £2,064 on the 
South-Eastern, leaving the increase as above, £48,283. The goods 
and mineral traffic on those lines amounted to £229,618, and for the 
corresponding week of 1862 to £209,408, showing an increase of 
£20,210. The receipts for passengers, parcels, &c., amounted to 
£232,257, against £204,184, showing an increase of £28,073. The 
traflic receipts on 65 other lines amounted, on 3,386 miles, to 
£124,940, and for the corresponding week of last year, on 8,201 
miles, to £112,964, showing an increase of 185 miles, and of £11,976 
in the receipts. The total receipts of the past week show an 
increase of 433,374, as compared with those of the preceding week 
ending the 16th inst. No doubt Epsom races contributed to increase 
the receipts op some of the principal lines. 

Post-orrice Procress.—Whatever department might stand still 
it could never be the Post-office, In the London district alono 
more than 11,000 new houses were built in 1862, 2,300 within the 
town limits, and 9,400 in the suburbs. But the Post-office makes 
constant progress. ‘The post-offices and road letter-boxes have now 
increased to 14,776, and day mails and free deliveries are con- 
tinually extended, and new rural posts established. The mails are 
now conveyed over 160,000 miles a day in the United Kingdom. 
The number of letters delivered in the year 1862 was 605,471,000, 
being twelve millions more than in 1861, but that isan unusually 
small increase. In 1862 the Post-office carried as many letters as 
would make, in England, 24 to each person; in Ireland, 9; in 
Scotland, 19. At Liverpool and Birmingham the proportion was as 
high as 30 letters to each person, at Bristol 35, at Manchester 38, at 
Dublin 39, at Edinburgh 41, and in London 49. The increase in 
printed circulars has been very great; in relation to the Lambeth 
election there were as many as 40,000 posted in a single day. 
Nearly half-a-million letters passed through the temporary post- 
office in the International Exhibition. More than 450,000 Valentines 
passed through the London office on the last anniversary. The 
number of newspapers delivered in 1862 was nearly 73,000,000 — 
about half-a-million more than in the previous year.. The number 
of book packets was rather more than 14,000,000—an increase of 
about 1,700,000; 7,587,045 inland money orders were issued in 1862, 
for £15,761,259—above £1,000,000 more than in 1861. In England 
and Wales there was about one to every three persons, in Scotland 
one to every five, in Ireland ono to every eleven. A money order, 
if stamped with ld. stamp, may be made not mugen till ten days 
after date, thus allowing time for acknowledgment or for stop- 
ping the payment. Small sums sent in postage stamps may 
be exchanged for money at all the larger offices on payment 
of a commission of Id. on forty stamps; and in London 
alone nearly £6,000 was thus paid last year for stamps. In sending 
them by post they should be folded in rather thick paper, so that the 
contents may neither be seen nor felt through the cover. The regu- 
lation compelling payment of the registration charge on letters con- 
taining money or articles of value has answered well, and will soon 
be extended to the country. It has caused a great diminution in 
application for missing letters containing coiu—a diminution by 
more than one-half; the regulation came into operation in London 
last August; and 58,00 letters were compulsorily registered in the 
remainder of the year. It is most satisfactory to learn that, while in 
the last quarter of 1861 four London letter-carriers were convicted 
of stealing cash letters, in the corresponding quarter of 1862 not one 
was even charged with such an offence, During the last half of 
1862, out of about 900,000 registered letters, the whole number lost 
was only 12, containing together £9 5s. 6d. 
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Tis invention, by Messrs. Carbutt and Clough, of Bradford, 
relates to certain improvements in steam hammers, whereby they 
are rendered self-acting, the length of stroke being adjustable in 
either direction. According to one method of carrying out the 
invention an inclined groove or its equivalent is made to communi- 
cate with a bowl sliding in a transverse groove on the hammer 
frame through a lever of the second order, the object being to give 
the inclined groove first referred to very little deviation from the 
vertical in proportion to its length, and gaining the travel lost in 
the incline by the lever or its equivalent in connection with the 
bow] which transmits its motion to the valve through wedges made 
adjustable by screws or levers on a special movable frame in con- 
nection with the valve. One of these wedges has means provided 
by which its pitch or inclination can be regulated ; this adjustment 
regulates the amount of steam supplied to the cylinder, or the 
steam can be entirely shut off from the upper side of the piston. 
The movable frame admits (as also does the means of gaining 
travel) of many modifications. 

By another method steam hammers are rendered self-acting by 
causing the steam actuating the hammers to move the valve directly. 
The means of accomplishing this is by causing an adjustable 
arrangement of valves to travel a certain determined distance 
relatively with the tup, the length of stroke of which is regulated 
by altering, by such adjustment, the time at which the arrangement 
of valves uncover a port leading to a piston in communication with 
the valve or on to the valve itself. By this arrangement, the 
steam is got on the top of the piston a moment after the blow is 
actually struck. Or steam hammers are to be rendered self-acting 
by compressing an amount of air in a suitable chamber in connec- 
tion with a small cylinder in which works a piston in connection 
with the main valve, or constituting the main valve itself; the 
passage between the chamberand the cylinder is opened or shut, asthe 
case may be, by a second valve pressed upon by an adjustable 
spring, so that when the air has attained a suflicient density it 
opens the second valve and passes on to the small cylinder, the 
piston of which it moves, and thus alters the main valve: or the 
spring may be applied to the rod of the main piston valve in the 
small cylinder. 

According to the second part of the invention it is proposed to 
form steam hammers known as single-action hammers in a peculiar 
manner. The tup is made cylindrical and of a diameter in pro- 
portion to the size of hammer. Means are provided on the tupat its 
upper end for attaching a wrought-iron or any other metal cylinder 
to it, the annular space thus formed between the tup and the 
cylinder attached to it is occupied by the main piston, which is a 
fixture and is attached to the hammer frarie. ‘There is also sub- 
stituted for the present steam valve a pendulous one, where the 
exhaust passes outside the case or through the valve, while the 
outside of the valve is surrounded with steam. In some cases a 
first motion is taken from the tup by a frictional bowl or truck in 
contact with the tup, and such motion is transmitted to the main 
valve by any suitable arrangement of tappets. The pistons for 
steam hammers are to be made with radial or concentric corruga- 
tions, or both combined. 

Fig. 1 represents in side elevation and partial section an ordinary 
steam hammer provided with the improved valve and valve motion, 
the latter being self-acting and affording facility for regulating the 
length of stroke in either or both directions. A is an inclined 
groove made in the tup or hammer, and B is a lever work- 
ing on a fixed stud or centre at its upper cxtremity and carry- 
ing a bowl or pulley at C, which bowl works in the groove in the 
hammer or tup. ‘Lhe lower extromity of the lever B is connected 
by a link to a block D sliding to and fro in a horizontal groove in 
the hammer framing; E, E, are two wedges or inclined planes, the 
positions of these wedges being adjustable in the frame F by the aid 
of the two screw spindles and Land wheels G, G. The block D 
comes in contact with each of these wedges alternately, and elevates 
or depresses the frame F, which, by being connected through the 
rod H with the hammer valve I, imparts the desired motion thereto. 
By this arrangement of lever B and inclined groove A, 
a small amount of travel is obtained from the tup, and this 
is increased by the lever so as to give the proper traverse to the 
block D. If desired one of these wedges may be provided with a 
cam or eccentric K Fig. 2, whereby the inclination of the hinged face 
E of the wedge may be fecrensed or diminished ; thus affording a 
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ready means for wholly or partially cutting off the steam from the 
other side of the piston. The valve I in Fig. 1 has a pendulous or 
circular reciprocating movement, being actuated in any convenient 
manner from the rod H of the movable frame F. The steam may 
either surround the valve at a, a, or it may enter at b, and occupy the 
spaces ¢c, ¢. 

Fig. 3 represents a modified form of pendulous or reciprocatin 
valve, wherein the steam surrounds both sides a, a, of the valve I, 
and the exhaust passes out through the central passage d. 

Figs. 4 and 5 represent arother arrangement of self-acting valve 
motion, in which an eccentric or cam D is employed in lieu of the 
sliding block D in Fig. 1. This eccentric or cam is brought in 
contact with the wedges I, E, alternately by the action of the lever 
B, which receives an oscillating or rocking motion from a bowl C 
working in the inclined groove in the hammer or tup, before referred 
to in Fig. 1. Each of the wedges is adjustable for the purpose of 
varying the length of stroke by means of the screw spindles G, G, 
in connection with the main valve, the spindles being turned by 
hand wheels, as before described. 

Fig. 6 represents a sectional view of an arrangement for actuat- 
ing the main valve by direct steam pressure. L is a sliding rod or 
spindle actuated by the inclined groove A on the hammer or tup, or 


fig 


in any other manner, and having a right screw thread loose thereon | 


and a left screw thread formed upon it, as shown ate, ¢'. On each 
of these screwed portions is fitted a slide valve M, M', working in 
the valve box N, which is supplied with steam. O is a small 
cylinder communicating at the top and bottom by pores or passages 
f, f', with the valve box, which latter is provided also with exhaust 
ports g, g'. 
in connection with the main valve of the hammer, and consequently 
moves that valve each time the piston P is elevated or depressed. 
The slide valves M, M', being adjustable along their spindle, they 
can be made to uncover the ports f,,/!, at different periods according 
to the desired length of stroke of the hammer; it will thus be seen 
that the hammer valve is actuated by the pressure of, the steam atan 
earlier or later period upon the upper and under sides of the small 
piston P alternately. 


CHAPLIN AND RUSSELL’S FRESH WATER 
APPARATUS. 

Tus invention, by Alexander Chaplin and George Russell, of 
Glasgow, is designed to supply fresh water of a palatable and drink- 
able quality by evaporation and condensation frem sea or other 
water. It consists in employing what may be termed the “ jet” 
action of the steam, when passing towards or into the condensing 
worm or other condenser, to draw in and thoroughly intermingle 
with itself sufficient atmospheric air to combine with the water of 





condensation, and impart to it the well-known “ fresh ” character | 


which distinguishes spring water from ordinary distilled water. 

Fig. 1 is a vertical section of the “ distil-aerator ;” Fig. 2 repre- 
sents the distil-aerator in elevation, as drawn to a smaller scale, and 
as applied to a simple form of condenser, which last is shown in ver- 
tical section. 

The distil-aerator is a kind of cup A, connected to a stop-cock B, 
coupled to the pipe C, by which the steam is conveyed from the 
boiler to the condenser D. ‘The steam pipe stop-cock B is formed 
with a jet nozzle E, which projects downwards a short distance 
through the cover F of the cup A, and the sides of this cover F are 
formed with apertures g, for the admission of atmospheric air. 
Below the apertures g the cup A is crossed by a diaphragm H, 


having concentric with the jet nozzle E a nozzle or short tube I, | 


projecting downwards, aud of somewhat larger bore than 
that of the jet nozzle E. The bottom or opposite end of 
the cup A is fitted with a screw coupling piece J, by means of 
which it is fixed to the top of the condenser D, and to the con- 
densing worm K. On the outside of the cover F of the distil- 
aerator there is fitted a cylindrical ring L, with apertures for regu- 
lating the admission of air, or for entirely closing the apertures g' when 
the apparatusis not working. The condenser D is of a common con- 
struction, and is represented merely to show the mode of applying the 
distil-aerator. It consists of a cylindrical vessel D, through which 
a current of cold water is kept passing, entering at m, and leaving at 
n. In this vessel D there is a spirally coiled pipe K, which 
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A piston P works within the cylinder O, its rod being | 
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receives the steam and air from the distil-aerator A at the top, an 
discharges the water resulting from the condensation at the bottom 
into a filtering chamber P forming the lower portion of the 
apparatus. The filtering chamber P is crossed by a vertical partition 
q, and as the discharge cock R is to one side of this partition, 
while the water enters the chamber at the other side, the water 
has to pass under the partition, and in doing so filtrates through a 
quantity of charcoal or other suitable filtering material placed in the 
chamber. 

The action of the apparatus is as follows :—The jet of steam 
issuing from the jet nozzle E, draws in atmospheric air by the 
| apertures g, and forcibly impels it along with itself through the 
| larger nozzle I, and through the cup A into the worm K ; and the 
| steam in condensing combines witb the air or with a portion thereof 
in such a way that the water of condensation has completely the 

sparkling aerated character of fresh spring water. 
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| of the partition g, in the filtering chamber P, to equalise the pres- 
| sure of airin both compartments ; and an air pipe S is also added to 
| convey away surplus air and prevent its blowing out with the water 
| at the stop cock R. The apparatus represented is designed to 
supply about twenty gallons per hour of aerated distilled water, with 
a steam pressure of about forty pounds per square inch. With such 
conditions a considerable quantity of air is discharged by the pipe 8, 
and this air may, if wished, be conveyed to the furnace, or be other- 
wise usefully employed. 
It may be mentioned as an advantage of the apparatus that the 
cold air taken in, in the manner described, assists the condensation 
of the steam. : 
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TO CORRESPONDENTS. 


NoTicE.—A SprcIAL Epition of THE ENGINEER ts 
published for FoREIGN CrRcuLATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each, 


AN AMATEUR.—Uee §-in. bolts, and four ought to do as well as siz. 
8. 8.—The patent for Richards’ Indicator is dated May 14th, 1862, No. 


1,450. 

J. W.—We know of no work on railway signals. You must study them 
upon some railway. 

8. B —Government engineers employ the same formule as other engineers, so 
Jar as we are aware. 

E. M. (Mauchester).—4An advertisement would doubtless bring a number of 
replies to your query. 

AN ENGINEKR — We must decline entering upon the chain cable controversy 
upon the grounds taken by you. 

F. A. M.—Mr. Thomas has several patents in force for various parts of the 
sewing machine. Examine the lists at the Patent Opice. 

J. R.- All patents bearing date between the Sth June, 1349, and September 
80th, 1852, are stillin force. Nos. 12,827 and 13,849 are still in force. 

ENGINEERS.— We should prefer a solution of gum shellac in alcohol to any 
other preparation for smoothing and protecting the surface of patterns. 
We should never paint them. 

H. L.— We cannot take the space, here, to give you all the rules for laying 
out a link-motion. It would occupy a column todo so. Can you not con- 
sult Clark's Railway Machinery ? 

Youne Enoinesr.—// you know that theiron of your boilers has nowhere 
wusted in thickness, and that no cracks have occurred, the iron may be 
depended upon even after twelve years’ hard work. 

H. G.— Where first cost is of little consideration we should be inclined to 
prefer the beam engine to the horizontal, not but that the latter may not 
be nade to be nearlu, if not quite, as durable as the former. 

H. N. and G. R.—We have been unable to learnwhat are the Board of Trade 
requirements as to the qualifications of marine engineers, and we have 
understood that no publication of the exaiination will be made. 

H. C, (Stratford).— The larger the hole in the end of your boiler the greater 
will be the reaction of your steam on discharging itself into the air, and 
the sooner, too, will the steam be gone. The propulsive force would be very 
little. The pressure you would keep up would depend upon the industry of 
the jireman. 

A Youn@ ENGINFER.— The power transmitted by a belt may be generally 
taken as follows :-— Multiply the breadth in inches by the diameter of the 
drwing pulley in inches, and multiply this product by the velocity of the 
belt in feet per minute. Divide the last product by 5,000, where the driving 
pulley does not exceed five times the diameter of the driven. The quotient is 
the hovse-power. 





FEED-WATER HEATING APPARATUS, 
(To the Editor of the Engineer.) 

Sir,—Can you or any of your readers explain the following :—When water is 
at 200 deg. in heat it will enter two boilers at the same time, but when the 
water is 270 deg. in heat it will only enter one of them; the one it enters 
then is nearest the heating apparatus, 1. HOWARTH. 

Rochdale, June 3, 1863. 





ELECTRICAL APPARATUS. 
(To the Editor of The Eagineer.) 

Sir,—I should be much obliged if you would favour me with an answer to the 
following questions :—What sized voltaic battery will give an electric spark 
which will inflame an explosive gas mixture, without the use of a Ruhmkorff’s 
coil? Also, if I make use of frictional electricity, will a spark from the prime 
conductor explode the gas without a Leyden jar. AN AMATEUR. 

Trowscad Lodge, Cheltenham, June 3rd, 1863. 

BLAST {FURNACES AT ESTON. 
(To the Editor of The Engineer.) 

S1r,—Permit me to correct a slight error which appeared in your last week's 
issue. 

In enumerating the furnaces in the Cleveland district, you state that 
“ Messrs. B. Samuelson and Co,” have three in blast. There is now no such 
firm, the Southbank Works having been purchased, and being now carried on 
by the * Southbank Lron Company.” Gro, NEESHAM, 

Southbank Ironworks, Eston Junction, near 

Middlesbro’-on-J.ees, May 30th, 1363. 
WATER METERS. 
(To the Editor of The Engineer.) 

Sm,—Will you be kind enough, in justice to myself, to allow me space in 
your ENGINEER to correct a mistaxen impression which generally prevails in 
England that Mr. Kennedy, of Kilmarnock, is the inventor of what is now 
calied Kennedy's water meter. In Glusgow and surrounding towns it is well 
known that he is not the original inventor. The editor of the Glasgow 
Practical Mechanics Journal is also acquainted with this fact. I invented 
the meter, and had it tested at the Gorbals Water Company’s office two years 
before he took out his patent. He has improved it since, but the real essential 
principle ofthe machine is still the same. ‘Tuomas ALMGILL, 

Salford, June Ist, 1863. 








SAFETY VALVES. 
(To the Editor of The Engineer.) 

Sin,—Your correspondent, “ H, 8.,” says that before I can be set right (pre- 
suming, not having proved that lam wrong) IL must be satisfied that the 
boiler pressure is exerted between the seat and the face of the vaive. 

Now, when the steam is blowing off round the edge of the valve, its force, 
diminished by friction in passing through the valve, will be spent in the line of 
its direction in overcoming external resistances. But, by virtue of its elastic 
properties, it must also exert its pressure at right angles to the line of its 
direction, i.¢., to the face of the valve. 

Now by this I do not mean to say that the average pressure on the face is 
exactly the same as the pressure on that part of the valve opposite the hole, 
but that they differ to a small extent only. 

Now, although this alone may not warrant my conclusion that the area of a 
safety valve should be calculated from its diameter across the seat, yet L think 
it does so, if we observe that the pressures at which the steam begins and 
ceases to blow off are not separated by more than one or two pounds. 

Ir “ H. 8.” will refer to the numbers of Tne ENGINEER issued in March and 
April, 1861, he will find a lengthy discussion on the friction of plates in steam, 
where it is proved that, in calculating the pressure on slide valves, the area of 
the flanges must not be noticed, as the pressure of the steam insinuates itself 
below them. If a satety valve be pressed firmly into its seat when the steam 
is down, on removing the weight it may be easily lifted. This at once proves 
that the pressure of the atmosphere has found its way under the valve face. 
And taking the slide valve as a precedent, I think we may conclude that a 
pressure very nearly the same as that in the boiler is maintained between the 
valve face and its seat, 

If “HH. 8.” has any objections to raise, I hope he will act the “ good 
Samaritan ” a little more, and, objecting, state his reasons for doing so. 

Stony Stratford, June 2nd, 1863. J.S.R. 








Tus ENeresr can be had, by order, from any newsagent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the ojfice on the following terms (paid in advance):— 

Half yearly (including double number), 15s. 9d. 
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WATT AND THE STEAM ENGINE. 


Ir would be unreasonable and ungenerous to the memory 
of Watt to complain now that he did not improve the 
steam engine to a greater extent than he did. But it is, 
nevertheless, in some respects, remarkable that he should 
not have taken advantage of high-pressure steam; and it 
may, certainly, be accepted as a tact that, by the authority 





of his practice, in which the condenser was made an indis- 
pensable requisite for every steam engine, Watt greatly 
retarded the general introduction of steam power. The 
system of condensation did not of itself enable him, in 
practice, to approach anything like even a fair attainment 
to the capabilities of steam with respect to economy of 
coal. In 1778 he estimated that his engines could be made 
to raise 500,000 cubic feet of water, or 314 millions of 
pounds, one foot high, by the consumption of one hundred- 
weight of coal. ‘This would correspond to about 7 Ib. of 
coal per horse power per hour. It was seldom, if at all, 
however, that Watt’s engines attained to even this degree 
of economy. As late as 1811 nine Cornish engines, mostly 
by Boulton and Watt, showed an average duty of only 13} 
millions of pounds lifted one foot by one bushel, or 88 lb. 
of coal, a rate corresponding to nearly 123 lb. of coal per 
hourly horse power, and this, too, in Cornwall, where coal 
was dear, and where, therefore, there was every motive to 
economise it. Now, allowing an evaporation of one cubic 
foot of water for 10 lb. of coal—and to this extent Watt 
found no difficulty in going—it would be a very imperfect 
non-condensing engine which, worked at a pressure of 100 Ib. 
per square inch, would not give an hourly horse power 
with 7 lb. of coal and 7-10ths of a cubic foot of water. An 
hourly horse power consists in lifting 1,980,000 lb. one foot 
high, and a cubic foot of water will produce 259 cubic feet of 
steam, of a total pressure of 115 lb. per square inch, or 100 1b. 
above the atmosphere. Even assuming that but three-fourths 
of the latter pressure was effectively obtained upon the 
piston of a non-condensing engine, we should have a useful 
pressure of 10,8001b. per square foot, and therefore, for 
259 cubic feet of steam, a total duty of 2,797,200 foot- 
pounds, or 1:41 hourly horse-power, with 10 1b. of coal, 
corresponding to 7°08 lb. of coal per horse-power per hour. 
We believe we do not underrate the performance of Watt's 
own engines in saying that their average consumption was 
not far from 10 1b. of coal where we have estimated a 
wasteful consumption in a high-pressure engine to be 7 lb. 

Watt’s reasons for adhering to the condenser (apart 
from a natural preference for one’s own discovery) were 
that it admitted of the greatest economy in working steam, 
and that high-pressure boilers were not safe. As to 
economy, steam of atmospheric pressure, condensed to a 
vacuum of 12} 1b. per square inch in the cylinder, is very 
nearly the same as working steam of 100 1b. and exhausting 
at atmospheric pressure. ‘The difference in the mere com- 
parison of the ratios of pressure is practically inappre- 
ciable. When, however, we add the resistance of the air- 
pump and cold water pumps of the condensing engine, the 
difference will be in favour of high pressures. We are not, 
of course, to overlook the fact that economy of fuel is only 
one, and occasionally, as in the coal mining and certain 
manufacturing districts, one of the least considerations 
affecting the choice of an engine. Simplicity and moderate 
first cost are often of greater consequence. 

The supposed danger from high-pressure boilers was 
doubtless a most weighty consideration in the mind of 
Watt, and his opinions had great authority in his day. 
There was no difficulty in the mere workmanship of a high- 
pressure boiler beyond that attending the construction of 
all boilers. Copper, the toughest, if not absolutely the 
strongest material, was employed, and we cannot suppose 
that, had Watt chosen to carry steam of 200 1b. pressure, 
he would have had any difficulty in making his boilers to 
stand it. His principal objection to them, beyond the 
objections to which we have already referred, must then 
have been that they were dangerous. If he believed them 
to be irremedibly dangerous, it but proves how incom- 
pletely he understood the subject of the application of 
steam; and his conviction is to be regretted the more as 
having for so long a time exercised such a powerful in- 
fluence against a class of engines which are indispensable 
to our present railway system. Watt could not have failed 
to perceive that a boiler of small diameter might, under a 
high pressure, have the same real strength, or margin of 
safety, beyond the strain upon its material, as a larger boiler 
worked at a lower pressure. Again, boilers working at 
very low pressures sometimes explode now, and generally 
with as disastrous results as attend the failure of high- 
pressure boilers, From this circumstance we must sup- 
pose that low-pressure boilers sometimes exploded, too, in 
Watt’s time ; and if high-pressure boilers be dangerous, we 
cannot, therefore, regard low-pressure boilersas exempt from 
danger. Indeed, experience has proved that high-pressure 
boilers, when under reasonably careful management and 
inspection, are practically as safe as low-pressure boilers ; 
and as this certainly is the fact now, it is the more to be 
regretted that Watt did not foresee it. We cannot, indeed, 
but be struck with the fact that, with all that Watt did for 
the steam engine, he did comparatively little, if anything, 
for the steam boiler. He left it the clumsy, weak, and 
unscientific brewer’s copper which he found it. Certainly 
it would be monstrous to say this in a spirit of fault-find- 
ing, but, much as we try to picture the age in which high- 
pressure boilers existed not, the fact is striking; and as we 
can hardly imagine Watt ignorant of what high-pressure 
steam could do, we are forced to conclude that he had 
strong prejudices against the system. ‘Ihe Cornish engineers, 
Trevithick at their head, appeared afterwards to exhibit 
a contempt for the dangers of high-pressure boilers, making 
large boilers of cast iron when copper might have been taken. 
By 1806 a good number of cast iron boilers had been made; 


one had burst, at Woolwich, in consequence, as was proved, of | for a short distance along the bottom. 





so as he had actually suggested a multitubular boiler 80 
years ago. Quite as long ago, too, Watt was familiar with 
the idea of the non-condensing engine, the piston working 
in both directions under the pressure of steam in excess of 
that of the atmosphere. From his correspondence it might 
appear that his only objection to the system then was that 
it would require twice as much steam and fuel as would 
his favourite system of condensation. Knowing, as 
we are fully justified in believing he did, the prin- 
ciple of the high-pressure engine, Watt neglected giving 
it any kind of trial. For years afterwards, and even 
while the Americans were working steam of 120 lb. upon 
the system recommended by Evans, Watt’s opinions were 
brought up with great force against the high-pressure 
system. But for this we can hardly doubt that railwa 
engines would have been introduced into general use muc 
earlier than they were. It was the dread of high-pressures 
that kept them in abeyance nearly fifty years after Cugnot, 
the Frenchman, had actually applied a high-pressure 
engine, with a pair of single-acting cylinders, to a road 
locomotive, still in existence. 

The world owes much to Watt, but we can hardly doubt 
that, had he never lived, the high-pressure engine, which 
actually existed before he turned his attention to the 
subject of steam, would have been developed in a much 
simpler and more generally available form than that in 
which he applied the principle of condensation. Savery, 
in the seventeenth century, knew the capabilities of high- 
pressure steam, the force of which he described as almost 
lifinite. He declared himself confident that steam might 
be made to force water to heights of from 500ft. to 1,000ft., 
which, of course, implies the use of steam of a pressure of 
from 225 lb. to 450 lb. per square inch; and it appears that 
he actually employed steam, which by its own direct 
pressure upon the surface of water, was sufficient to force 
it to a height of 80ft., requiring a pressure of upwards of 
30 1b. per square inch. But for the advantage which con- 
densation affords in connection with high expansive working 
it would be of comparatively little value with high pressures, 
and thus it was only as a means of bringing steam power into 
more general use, and not for any surpassing advantages 
which it possessed per se, that the separate condenser 
deserves the rank which it has generally taken as Watt's 

reatest discovery. Much more economical engines than 

Vatt ever made may, as is well known, be found with no 
condenser whatever, and only a little additional strength 
and the metallic piston were wanting in Watt’s engine to 
prepare them for the improvement of dispensing with the 
condenser altogether until the progress of expansive 
working had rendered its restoration advantageous. 


INCLINED PLANES FOR CANALS. 


Tue inclined planes on the Shropshire and Monkland 
canals are believed to be the only ones of the kind in the 
kingdom. ‘The first employment of planes for overcoming 
differences of level on canals is credited to the Chinese, 
but as workable contrivances admissible under the require- 
ments of modern navigation, they do not date further back 
than the time of William Reynolds, who introduced them 
in 1792. They were on a great scale, the lift out of the 
Severn at Coalport being by a plane 350 yards long and 
rising 207ft. Further on is a plane rising 120ft. One 
descending plane beyond the summit is 600 yards long, 
and falls 126 yards, while still another plane is 320 yards 
long and 120ft. high. 

The Morris Canal, connecting the river Hudson at New 
York with Easton on the river Delaware, presents pro- 
bably the best example to be met with of the application 
and working of inclined planes. ‘This canal is 102 miles 
long, ascending 914ft. from New York, and descending 
from the summit 760ft., into the Delaware, making a total 
rise and fall of 1,674ft. This is overcome by 26 locks 
and 23 inclined planes. ‘The longest plane is 1,600ft. long, 
and rises 100ft., the least rise of any plane being 3dft. It 
deserves to be said that on the Leh:gh Canal, not far from 

Zaston, there is a lock with the great lift of 30/ft., and 
there is one of nearly or quite the same lift at Richmond, 
Virginia. 

The average tonnage of the boats of the Morris Canal is 
60 tons, and the planes are constructed to pass boats of 
100 tons. One plane of an imperfect description had been 
substituted for a lock in 1845, the first plane of the present 
improved kind having been worked in January, 1848. 
This plane is 900{t. long, and rises 51ft., and the time 
occupied in passing the first boat tried upon it, and which 
weighed 70 tons, was but 3} minutes. This plane, with all 
the machinery for working it, cost £5,567. It superseded 


| six locks which, if made to pass boats of the same size, 


| 


| 
| 
| 
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would have cost £4,000 each, or £24,000 in all, and which 
would have occupied an hour and a half in the passage of 
a boat. All the inclined planes are worked by reaction 
water wheels, and the amount of water expended is less 
than one-half of that which would be required with locks 
of the same total lift. 

The inclines consist each of a double line of railway, 
each line being spanned by one of the trucks upon 
which the boats are supported. ‘The gauge of each line 
is 12ft. ‘The general inclination islin 11. The railway 
extends down 5ft. or 6ft. under the surface of the 
lower level, and thence extends along the bottom, while at 
the upper level it rises to above the surface of the water, 
thence descending in the opposite direction and extending 
The rails are sup- 


an ignorant boile tenter having strongly wedged down a | ported for their entire length upon continuous timber 


safety-valve, and left the boiler under full work ; but, on the 
whole, and in spite of much warning from the older school 
of engineers, the high pressures gained favour bit by bit. 
Some of these cast iron boilers were 8ft. in diameter, and 
in 1849 the late Mr. Rastrick, who was at one time the sole 
maker of these boilers in England, related to the Kailway 
Iron Commission how a lot of the 8-ft. cylinders cracked 
in two during a thunder-storm.. Notwithstanding this 
hazardous construction of high-pressure boilers, compara- 
tively few explosions happened—far less in number than 
might have been expected. We cannot see why, except 
from prejudice, Watt did not ascertain by practice what 
were the capabilities of the high-pressure engine, the more 





bearings resting upon stoue masonry. The face or head of 
the rails is 3in. wide, and they weigh 76 lb. per yard. The 
boats are made in two separate parts or sections, exactly as 
if an ordinary boat were cut in two amidships, and the 
open ends then closed by planks, or bulkheads. This has 
no reference to the inclined planes, but was the form 
originally adopted upon the canal, as being more easily 
loaded and unloaded, more durable and stiffer. ‘The 
two sections are ordinarily held together by latches and 
steadying pins. At the heed or foot of an incline the 
two sections of a boat about to go up or down are separated, 
and each is floated upon a submerged truck resting upon 
that part of the railway which extends for a short distance 
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along the bo tom of the canal. ‘The two sections of the 
truck have together sixteen wheels, the division into two 
sections assisting the trucks over the summit at the end of 
the upper level. ‘the trucks have stout stanchions rising 
at various points, and to these each halfof the boat is made 
fast by hawsers. The wheels of the truck have flanges on 
both sides of the rail, and each wheel may be locked fast at 
any moment by means ofa brake. Each truck is attached to 
the end of a wire rope, 2,°;in. in diameter, and weighing 
9 Ib. per foot. Some English made ropes are or sometimes 
since were used. They were formed of thirty-six jin. wires, 
but the American ropes of the same weight (made by Mr. 
Roebling, the engineer of the Niagara suspension bridge) 
have 343 small wires. ‘These ropes lie each upon sheaves 
along the centre of its own line of rails, and both are 
carried at the top of the plane half around large sheave 
wheels, fixed with such strength as to resist the whole force 
of traction on the plane. The ropes are then brought 
for some distance down at one side of the plane to 
where the water-wheel is fixed. This is a Whitelaw 
reaction wheel or Scotch motor. It has four arms, 
the diameter across them being 12ft. The discharging 
opening of each arm is 154in. high, and 34in. wide. The 
wheel is placed at such a distance down the plane as to 
obtain 5éft. of fall, and the discharge of water at 3,000 
cubic feet per minute gives about 235-horse power. ‘This 
wheel drives a drum 12ft. in diameter, and, according to the 
length of the plane, from S8ft. to 12ft.long. Around the 
rim of this drum is a spiral groove with a pitch of Sin., 
upon which one rope is wound as the other is unwound. 
The drum may be readily reversed, so as to move the 
boats either way on the plane. A light wire rope 
passing half around a sheave pulley at the bottom of the 
plane connects the two lower ends of the two trucks, and 
thus assists in drawing them out of the water at the top of 
the plane, preparatory toa descent The wheels and levers 
severally employed to regulate the flow of water to the 
water wheel, to move the reversing clutch, and to apply the 
brakes, are all brought together in a lofty tower overlooking 
both levels, and are thus within the reach of one man, who 
controls the whole working of the plane. The boats as 
they arrive are floated over the trucks at either end of the 
plane, and made fast by a single hawser. In many cases 
the motion of the boat is not arrested at all, but takes its 
bearing as the truck comes out of the water, and continues 
its course up or down the plane without interruption, 
floating off at the opposite end. The navigation is sus- 
pen every winter, not from any special difficulty 
with the planes, but because the whole canal is then 
frozen. 

These planes were constructed under the directions of 
Messrs. Asa Whitney and W. H. Talcott, the chairman 
and engineer of the company, and these gentlemen, after 
the passage of many millions of tons of merchandise over 
the planes, have expressed their entire confidence in the 
practicability of carrying out the same system for a great 
ship canal between lakes Erie and Ontario, the fall in 
thirty-six miles being 336ft., of which 165ft. are included 
in the great fall at Niagara. 





Tue Retvinera.—The official Admiralty designs, prepared under 
the direction of Mr. Reed, for the reconstruction of the wooden 
frigate Belvidera, 51, as an armour-plated frigate, have been received 
at Chatham Dockyard, and are now being copied toscale, preparatory 
to the vessel being taken down and reconstructed under No. 7 shed, 
where preparations are making for commencing the work as soon as 
& sufficient number of hands are released from the other vessels now 
in progress. ‘I'he statement that the Belvidera is to be converted into 
anu armour-plated frigate, according to the plans of Mr. Lang, the 
master shipbuilder at Chatham, is notstrictly correct. Although he 

pared designs for the uew vessel, they were not acted upon by 
te Admiralty. The Belvidera, as well as the whole of the five 
armour: plated frigates ordered to be built in accordance with the 
recent decision of the House of Commons, are to be constructed from 
the designs prepared by Mr. Reed. 


Paorocenic Licut.—The following letter has appeared in the 
Times :-—* As the promoters of the Photogenic Light Company are 
asking the public for subscriptions to the amount of £200,000 toa 
company which proposes to reward the inventor of the process to 
be employed with £45,' 00 on paid up shares and £5,000 in money, 
I should be glad to be informed iu what respect the process proposed 
to be used differs from that patented bya well-known chemist, 
named Charles Mansfield, of Cambridge, 1 1847. Apparently the 
principle now submitted is identical with Manstield’s, but the hydro- 
earbous now employed may differ from the benzole formerly used 
by Mansfield. Bevzole failed, although in 1847 a very cheap 
materiul, because its boiling point was too high and the vapour 
could not be suspended in the atmospheric air or coal gas so as to 
give a useful light, although it made an excellent lecture-room ex- 
periment I understand recently somewhat similar plans have been 
tried by two railway companies unsuccessfully, and [ think infor- 
mation as to avy such trial should be asked from the persons claim- 
ing so large a sutn of money for what at present I believe to be a 
very doubtful sp-culation.” 


Tue Wetsu Inon anv Coat Tranes.— The Colliery Guardiin 
states that in the Newport district the iron trade remains without 
much alteration, ‘The orders on the books keep the different esta- 
blishments in pretty regular work, but there is no particular activity 
evinced. The coal trade continues rather dull, and many of the 
coalmasters have as much as they can do to secure orders to keep 
the collieries going. The proprietors of hard and good coals are 
better off for orders, as their coals will stand the breakage conse- 
quent upon shipping so well. At Cardiff the great complaint 
amongst the coalmasters is the want of ships, and consequent high 
freights. There are numerous orders in band, and the demand con- 
tinues moderately active. ‘The ironworks are, upon the whole, well 
employed, and things look promising on the hills. It now turns 
out that the trustees of the late Mr. Anthony Hill havea discretion- 
ary power as to the sale of the works within two years after his 
death, aud that should they think proper, the works can be kept in 
hand until a fair price is obtained forthe property. A new mill has 
receutly been started, and there are other improvements in progress 
which show pretty clearly that the trustees have determined te keep 
up the efficiency of the works. There is but little fresh to report 
from the Swansea district. The iron trade seems to have been 
visited by another of those fits of temporary depression which come 
not only altogether unexpectedly, but without any apparent cause. 
The smaller works are the first to suffer, and trade has not been so 

k avd active as previously announced; the larzer works are 
better employed, there being no visible alteration. The coal trade 
during the past week has been slack, and Swansea, Neath, Briton- 
ferry, Llanelly, and the western ports generally but indifferently 
fi with ships. Freights, therefore, are considerably higher, 


y for continental ports, than they were some two or three 
weeks since. 
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Grants of Provisional Protection for Six Months. 


845. WILLIAM Henry Paiuuips, Nunhead, Surrey, “‘ Improvements in means 
or apparatus for cleming the bottoms of ships or other floating vessels.” 
— Petition reordet 2nd April, 1863 

981. CLaup* Buanc, Rue chapon, Paris, “ Improvements in apparatus for 
the purpo-e of us ng air and steam as motive power.” 

983. WiLLiAM EpwarD Newton, Chancery-lane, London, ‘‘ Improvements in 
lamps.”"—A communication from Robert Cornelius, Philadelphia, U.S.— 
Petitions recorded 20th April, 1853. 

10u5. James Le¢ and Epwin Dawson, Tammerfors, Finland, “ Improve- 
ments in looms for weav ng.” .- Pet.tion recorded 22nd April, 1863. 

1021. Pup Passavant, Bradford, Yorkshire, ‘* tmproveinents in the 
minufacture of biue colouring matter, aud alsv of violet colouring 
matter."—A communication from Friedrich Beyer, Barmeu, Prussia.-- 
Petition recorded 24th April, 1863. 

1035, LOUIS ALEXANDRE JuSEPH BKUET, Paris, ** Improvements in apparatus 
for registering, indicating, and verifying the time and distance passed 
over by vehicles, also applicable to machinery and other similar pur- 

ses.” - Petition recorded 25th April, 1803. 

1057. ALEXANDER RoLvason, East Peckham, Surrey, “ Improvements in 
dyeing and staining tabrics, parts of which improvements are also appli- 
cable for dyeing staining, and or ting glass and other substances.” 
— Petition recorded 27th April, 1863. 

1121 FRANK 4PPLEGATE, Bradford-on-Avon, Wiltshire, “ Improvements in 
stopping and starting railway trains.” — Petition recorded 5th May, 1868. 
1137, ALFRED Vincent Newroy. Chancery-lane, London, “ mprovements in 
sewiug machines."—A communication from James Alford House and 
Henry Alonzo House, Brooklyn, New York, U.8.—Petition recorded 6th 

May, \868. 

1139. Jacus Sniper, jun., Dorset-street, London, 
breech. | ,ading fire-arms and ordnance,” 

1141. Joun Wauker, Crompstall-bridge, near Stockport, Cheshire, “ Im- 
provements in the construction of mechanism applicable to looms, and 
partly to carding engines and other machivery.” 

1145. Joun Betrrivet, Birmingham, “‘ Improvements in the ornamenta- 
tion of papier maché and other japanned wares, wood, ivory, and other 
similar materia(s.” 

1147. Jean Baptiste Pierre ALFRED Turerry, Rue des Marais, St. Martin, 
Paris, ‘‘ Improvements in the arrangement or construction of furnaces 
to render the combustion of the fuel more complete, and to prevent the 
emission of smoke therefrom.’ —Petit:ons recorded 7th May, 1363. 

1149. Prrer Joxu Livsey, Manchester, ‘improvements in compound 
steam engines.”—A communication from Levi Leigh, St. Petersburg, 
Russia, 

1153, CHARLES LLoyp BRAITHWAITE and Josern Hirst, Kendal, Westmore- 
land, ** Im) rovements in machinery for feeding slivers of wool and other 
material to carding engines.” 

1155. Justus Caries Droop, Schwelm, Prussia, *‘ An instrument or 
holder for holding nails, screws, or other fastenings.” 

1159, Grorez TOMLINSON BousrigLD, Loughborough Park, Brixton, ‘* Im- 
provements in steam engines.”—A communication from Francis Bowes 
Stevens, New York, U.S.—Petitions recorded 8th May, 1863. 

1160. WitLiAM THoMson, Coatbridge, Glasgow, Lanarkshire, N.B., ‘* Im- 
provements in obtaining motive power, which improvements are 
applicable in part for raising or forcing fluids into steam boilers, tanks, 
and other vessels.” 

1161, JaAMBs STICKLAND, Gee-street, St. Luke, London, “ Improvements in 
laying veneers on to surfaces, in applying the glue for that purpose, and 





* Improvements in 


in the apparatus employed.” 
1165. Josera Paes and ALFRED THoMAS Wayne, Birmingham, “ An im- 
t or i in the facture of pens.” 





. i 

1166, Joun Briervey, Denby Dale, near Huddersfield, Yorkshire, ‘‘ Im- 

rovements in dyeing knickerbocker yarns and textile fabrics manu- 
ured of or from such yarns.” 

1167. WiLu1aM Boausr, Piccadilly, Manchester, “‘ An imp d dryer fabric 
for paper making.” 

1171. Jounw Buanp Woop, Vernon House, Camp-street, Broughton, near 
Manchester, ‘* Impr pplicable to the defending of ships or 
vessels and forts when armour platiny is employed.” 

1173. CuakLrs HANSON GREVILLE WILLIAMS, Burnford street, Glasgow, 
“Improvements in the manufacture of colouring matters,”—Petitions 
recorded 9th May, 1863. 

1177. Bensamin Haroreaves, Arden House, near Accrington, Lancashire, 

™ Improvements in tiles for drainage or sanitary purposes.” 

1179. HER § K and WiLLIAM SHorrock, Over Darwen, 

Lancashire, ‘‘ Certain improvements in power looms for weaving.” 

1183, RicHARD ARCHIBALD BRoomAN, Fleet-street, London, “‘ Improvements 
n coupling di ting carriages on railways, and in machinery 

employed therein.”—A communication from Bartolomé Castellvi, Madrid, 

















n. 
118, Josern Skverin Guinette, Paris, ‘An improvement in inhaling 
apparatuses.” 
1186. James EpwARD McConNeELL, Dean’s ‘Yard, Westminster, and GEORGE 
Histon Bovitt, Durnsford Lodge, near Wandsworth, Surrey, “ Improve- 
ments in chaius for cables and other purposes.” —Petitions recorded 11th 


‘ay, 1863. 

1187. bensamun Luty, Birmingham, “Improvements in the construction 
of ‘ snap caps’ or ‘ nipple protectors’ for fire-arms.” 

1189. Tuomas WARREN, Glasgow, Lanarkshire, N.B., ‘Improvements in 
glass and other furnaces or kilns.” 

1191, James KpwaRD McCosnsuL, Dean's Yard, Westminster, and Grorer 
Histon Bovitt, Durnsford Lodge, near Wandsworth, Surrey, “* Improve- 
ments in treating worn out railway tyres.’ 

1193. Georeg Aveustvus Huppart, B-yukir, Carnarvonshire, ‘‘ Improved 
apparatus for cutting slate.” 

1195. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in spring mattresses.”—A communication from Madame Julie Adolphine 
Massé, Paris.— Petitions recor/ed 12th May, 1863. 

1199 RicHARD ARCHIBALD BrooMAN F.cet-street, London, ‘* Improvements 
in laying submarine telegraph cables.”—A communication from Adolphe 
Pelegrin and Auguste Garbeiron, Paris. 

1201. Tuomas PakKINSON and Francis TayLor, Blackburn, Lancashire, 
“Tmprovements in mac inery for wea ing, sizing, dres-ivg. and dyeing.” 

1203. James Epwarp Mcvonneuu, Dean’s Yard, Westminster, and Gsor@e 
Hunton Bovis, Durnsford Lo ge, near Wandsworth, Surrey, “* Imp. ove- 
ments in the manufacture of thick plates of wrought iron for armour 
plates and ether purposes,” 

1205. Cart Lupwia Keysyea, East Greenwich, Kent, “Improvements in 
the manufacture of nydrate of barytes, and in the manufacture of sugar.” 

1207. ANTHONY GapPer SouTHBY, Buford, Wiltshire, * Improvements in 
railway roof lamps, station signal and other founta-n lamps.” 

1208. James Farmee, Salford, Lancsshire, ** Improvements in calendering. 
embossing, and other suci machives used for finishing woven fabrics, 
part o° which improvements is also applicable to drying machives ” 

12.9 RicHarp ARCUIBALD Booman, Picet-street, Lomion, ** liprovements 
in the extraction of bydro-crrburets from m nerals, in th distilbation 
thereof, and in apparatus employed therein.” -~A communication from 
Felix Alexandre Testud de Beauregard, Paris. —Petidions recorded 13th 
Maa, 1963, 

121k Joun Satcuwei., WiLuiaAM Hesry Asnrorb, and CorseLivs Harrt- 
sox, Birmiogaam, ** Liyprovcmeuts in nals or rivets fur bouts and shoes, | 
applicable to other purposes.” 

1213. Joux Tuc mson Kine, Liverpool, “Improvements in wicks for oil 
and other fluid burning lamps.”—A communication from Henry Coulter, 
Philadelphia, Pennsylvania, U.S. 

1215. Groxee Dowier, Birmingham, “ An improvement or improvements 
in match boxes.” 

1217. Farperick Krate Ertam, Devonshire-terrace, Fulham-road, London, 
* A new lubricating material or compound.” 

1219. Isaac Pakken, Haughton street, Clare Market, London, “‘ Improve- 
ments m connecting and securing door and other knobs or handles to 
their spi dles,”—Petitions reverded ith Muy, 1863. 

1220. BENJAMIN SHILLITO and David Moor, High-street, Kingston-upon- 
Hal}, * tmprovements in generating heat and wotive power ” 

1221, Doveuas Monro Fyre, Maidenhead, Berkshire, ‘* Improvements in 
the brushes, in-truments, or apparatus employed for painting the centres 
and bull's-eyes of military or other targets.” 

1222. DoveLas Monro Fyrg, Maidenhead, Berkshire, ‘‘ Improvements in 
the meas or apparatus employed for raising, removing, transporting, 
and retixing mili‘ary or other targets or mantiets.” 

1223. WitLIAM CLARK, Chancery-iane, London, * |mprovements in repeat- 
ing fire-arms.”—A communication from Olver Fisher Winchester, New 
Haven, Co necticut, U.S. 

1224. AL*Xaspsk MacMILLAN, King's road, Ball’s Pond-road, Islington, 
Londun, **lmprovements in buttons and im fastening butions to 
garments.” 

1227. Josep Parin, Cuaries Lintz, and Leon Lavacuerig, Rue Feydeau, 
Paris, ‘* Improvements in the mauufacture of boots and shoes.’ —Petitions 
recorded \Sth May, 1863. 

1230. Jamgs Hinks, Birmingham, “ Improvements in lamps.” 

1232. Fasperick Maun Buans, Choriton-upon-Medlock, Lancashire, “ Im- 
provements in preventing the fouling of the bottoms and sides of ships 
and vessels, particularly applicable to ships and vessels constructed of or 
sheathed with iron.” 

1233. Wintuiam CLARK, Chancery-lane, London, “ Improvements in rotary 
engines.” — A communication from Adrien Jules Alexis Dumoulin, 





Jone 5, 1863. 











Boulevart St. Martin, Paris. 








1234. Joun Tirvs Newton, Ystalfera, near Swansea, ‘‘ Improvements in 
machinery for planishing and rolling shee metal.” 

1235. JusepH GibBs, Abingdon-street, W.stminster, ‘“‘ Improvements in 
preparing and spinning flax and other vegetable fibres and filaments, and 
in machinery employed therein.” 

1236. WiLutiaM Waits, Earl Shilton, Leicestershire, ‘‘ Improvements in 
machinery or apparatus for the manufacture of looped fabrics.” 

1238. EDwarD Brown WILSON, Parliament-street, Westminster, ‘* Improve- 
ments in the manufacture of iron aid other metals and in the apparatus 
employed therein ; parts of which are applicable for other purposes where 
high temperatures are employed.”—Petitions recorded 16th May, 1863. 

1240. ELeazark Curistmas, Watford, Herefordshire, ‘* linprovements in 
carriages f »r common reads.” 

1242. Henry Bennett, Wombridge Ironworks, Salop, ‘‘ Improved apparatus 
or mechanism to be used for facilitating the puddiing of iron.” 

1246 Samvuet Toy, Birmingham, “ laprovemeuts in machivery for making 
screw r.vets, na‘ls, or pins.”— Petitions recorded 18th May, 1863. 

1252. Ferrar Festox, Mappleten, terbyshire, * Improvements in the 
treatment of certain veyetable fibres for the preparation of textile 
materials therefrom.” 

1256. ABRAUAM Parker, Billericay, Essex, ‘‘ An improved apparatus for 
saving from destruction by fire persons and property in houses, buildings, 
and ships, and also for ventilating ships.”—A communication from James 
Partridge, Sydney, New South Wales. 

1258. Thomas PartripGe Sait, Bi mingham, “ Improvements in the 
manufacture of trusses.”—Petitions recorded 19th May, 1863. 

1262 JoserH CoigNarD, Nantes, France, ‘‘ Certain improvements in sewing 
machines,” 

1264. PauL AppineTon, Phipps Bridge, Merton, Surrey, ‘‘ Improvements in 
the manutacture of varnishes.” 

1266. Tuomas WILttIAMs, Bolling-street, Bowling, and Isaac Naytor, St. 
Jame-'-square, Horton, Bradford, Yorkshire, “Improvements in paper 
spools or tubes used in spinning and doubling machines.”—Petitions re- 
corded 20th May 1883. 

1270. WILLIAM WALKER, Manchester, “ Certain improvements in looms for 
weaving.” 

1272. WiLLiAM Nunn, St. George-street, St. George’s.in-the-East, London, 
‘* Improvements in the construction of signal lanterns or lamps.” 

1276. ABRAHAM THOMALLEY, Burgh-le-Marsh, Lincolnshire, ‘‘ Improvements 
in brick kilns.” 

1278. EpwarD Sonstapt, Loughborough, Leicestershire, ‘* Improvements 
in the manufacture and purification of the metal magnesium.” 

1230. JosrrH GoopMAN, Blackfriars-road, London, “ Improvements in 
velocipedes, and in the construction of wheels for the same and other 
carriages.”—Petitions recorded 2ist May, 1863. 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
1282. WiLLiAM SNELL, Clement’s-inn, Westminster, ‘‘ Improvements in butt 
hinges.”—A communication from William Henry Hayes, New York, U.S. 
— Deposited and recorded 22nd May, 1863. 


Patents on which the Stamp Duty of £50 has been Paid. 


1306. Grorce DowLeR and Georce James Farmer, Birmingham.—Dated 
26th May, 1860. 

1228. Hitary NiciioLas Niss#n, Mark-lane, London.—Dated 19th May, 
1 


1290. Joun Pappon, Swansea, and Witiiam LowrtueEr, Briton Ferry, near 
Neath, South Wales.—A communication.—Dated 24th May, 1860. 

1299. Gkorce WALLIs, Victoria Grove, Fulham-road West, Brompton, 
Middlesex.—Dated 25th May, 1860. 

1348. CuarLes CLAY, Walton Grange, Wakefield, Yorkshire.—Dated 31st 
May, 1860. 

1393. JouHN SAUNDERS and JosEPH Piper, Cookley Ironworks, Kidderminster. 
—Dated 6th June, 1860. 

1247. James Crala, Paisley, Renfrewshire, N.B.—Dated 21st May, 1860. 

1253. Groree MouLton, Manchester.—Dated 22nd May, 1860. 

1255. Joun Green, Newtown, St. Martin, Worcestershire.—Dated 22nd 
May, 1860. 

1264. JouNn Paton, Glasgow, Lanarkshire, N.B.—Dated 22nd May, 1860. 

1288. WILLIAM Baker, Sheffield.- Dated 24th May, 1860, 

1239. Wintiam Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 24th May, 1860. 

1307. Joun Daur and Heiwricu Caro, Manchester.--Dated 26th May, 1860. 

1272. MicHAEL CAVANAGH, Kensington, London.—Dated 23rd May, 1860. 

— Joun Macintosu, North Bank, Regent's Park, London.—Dated 25th 
May, 1860. 

1303 GrorG® ELLtoT, The Hall, Houghton-le-Spring Fence Houses, Durham. 
—Dated 26th May, 1860. 

1286. THomas JouNnsON, Plumstead, Kent —Dated 24th May, 1860. 

1291. Frepexic WALLER Princk, Wellington-street, London Bridge, 
London.—Dated 24th May, 1860. 

1426. FrepeRic CRAce CALVERT, CHARLES Lowe, and SaMUEL CLIFT, Man- 
chester.—Dated 11th June, 1860. 

1306. Groner DowLER and Groreg James Farmer, Birmingham.—Dated 
26th May, 1860. 

1313. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.— Dated 28th May, 1860. 

1314. WILLIAM TASKER, jun., Waterloo Ironworks, near Andover, Hampshire. 
—Dated 28th May, 1860 

1316. Henry Movie, Fordington, Dorsetshire, and James BANNER, 
Exeter.—Dated 28th May, 1860. 

1328. ALEXANDER JOHN Paterson, Edinburgh.—Dated 29th May, 1860. 

1347. WiLLIAM HORATIO HarriELD, Royal Exchange-buildings, London.— 
Dated 3lst May, 1860. 

1308. SaMugL Cuatwoop, The Liver Safe Works, Bolton and Liverpool. 
Dated 28th May, 1860. 

1336. WILLIAM EpwaRD NEwTOoN, Chancery-lane, London.—A communica 
tion.— Dated 30th May, 1860. 

1573 Joun Wuiteuouse, Birmingham.—Dated 29th June, 1860. 

1337. WILLIAM RENWICK BowniTcu, St. Andrew’s, Wakefield, Yorkshire.— 
Dated sist May, 1860. 

“<- JAMES ALEXANDER MANNING, Inner Temple, London.—Dated 31st 
May, 1860. 

13°6. WILLIAM StRaTFORD, Mile End Old Town, London.—Dated 2nd June, 
1860. 





Patents on which the Stamp Duty of £100 has been Paid. 


1226. Ropert Beit, Glassford-street, Glasgow.—Dated 22:d May, 1856. 

1255. CHarLes Cowrkrk, Southam. ton-buil iings, Chancery-lane, London.— 
A communication. Dated 26th May, 185s. 

1206. ALEXANDER ALLAN, Perth, N.&., and Taomas Hunt, Crewe, Cheshire. 
Dated 2ist May, 1356. 

1254. WitutaM Huuse, Birmingham.—Dated 26th May, 1856. 

1291. R Bext Jozson, Wordsley, Staffordsiire.— Dated 31st May, 1856. 

1292 Heyky BEsseEMER, Queen-street-place, New Cannon-street, London.— 
Dated 3lst May, 1856. 

1250. BenJamin NapDAULT DE Burron, South-street, Finsbury, London.— 
Dated 6h Mey, 1356. 

1252 ALPuoNse REvK LE Mire De Normanby, Judd-street, Brunswick- 
square, London.—iated 26th May, 1856. 

1270. LemurL VW. OWEN Southampoon-street London.—A communication. 
—Da ed 235t May, 1856 = 

1283. WituiaM NeepiiaM and James Kire, Vauxhall, Surrey.— Dated 31st 
May, 1°56 

1-97, teNkY Cartwrient, Dean Broseley, Salop.— Dated 2nd June, 1856. 

1315. EDwin Htywoop, Sutton Cross Huls, Leeds, and TuoMas OGvEN Dixon, 
Sceeton, near Keighley, Yorkshire. —Dated 3rd June, 1836, 


Notices to Proceed, 


165. RertRAM VAN DER MARK, Great John-street, Manchester, “ A new and 
improved musical imstrument of the harmonica class.”—Petition recorded 
19th January, 1863. 

178. aNDREW PutLurs, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
looms for weaving figured fabries.” 

139. Sir Coutrs Lixpsay, Grosvenor-square, London, ‘* Improvements in 
apparatus to be used on railways to indicate to the engine driver of a 
carriage train the length of time which has intervened since the passing 
of a previous train.”— Petitions recorded 2ist January, 1863. 

204. CuarLes LuNeLEY, Deptford, Kent, “improvements in means for 
facilitating the repairs of ships and other structures.” — Petition recorded 
22nd January 1263 

206. JouN M.tNwe, Bridge-street, Westminster, “ Improvements in steam. 
engines.’ 

210, Pansec Nuwron Gispornn, Adelaide place, London Bridge, London, 
“Improvements 1: the means of communicating signals on board ship, 
and of indi-ating the position of the radder.” 

211. WILLIAM CLAKK, Chancery-lane, London, ‘* Improvements in mariner’s 
compasses.” —A communication from George Fabre, Boulevart St. Martin, 
Paris. — Petitions recorded 2 rd Javuary, 1263. 

222. ANTOINE JUSBPH SAX, Paris, * lmprovewents in rendering drum skins 
and gut strings Jess habie to hygrowetric influences.” 

2:4. Fxeperick TuLNAUSEN, Rue uu Faubourg Montmartre, Paris, ‘ Im- 
pro.ements in looms for weaving ribbous.” A communication from 
Antoine Comte, St. Etienne (Loire), France.—Petitions recorded 24th 
January, 1363. 

230. ALFRED LeonoreE LieTovT, Paris, and Josgspu BrieitTe Roisin, Rue de 
Sablonville, Neuilly, near Paris, “ Impr ts in gy tical 
apparatus.”—Petition recorded 26th January, 1863. 

260. Henry CricnLey, Birmingham, “‘ Improvements in reaping and 
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mowing machines.” — A communication from Robert Bodington, 
Melbourne, Victoria, Australia, — Peti ion recorded 22th January. 1863 

278. Gip#on Biake, Trowbridge, Wiltshire. ** lnwrovements in apparatus 

for heating and warming "—Pétition recorded 29th January, 18 3 

Freperic Groom Grice, Westbrouwich, Staffordshire, ‘ lmprove- 
ments in machinery for the manufacture of bolts, spokes, rivets, and 
screw blanks.” 

295. ALEXANDER Forpss, Canal-terrace, Aberdeen, N.B.,‘* Improvements in 
means or apparatus for soldering together parts of vessels formed of tin 
or tinned plate.” 

296. WiLiaM CHARLES Barnes, Royal Sma!l Arms Factory, Enfield, 
Middlesex, ‘‘ Improvements in means or apparatus for shaping, rolling, or 
compres ing metal "— Petitions recorded 2nd Februa y, 1833. 

814. Georcs ‘omuiNsoN Bousrieud, Louzhborough Park, Brixton, Surrey, 
** Improvements iu postage, revenue, and othe: stamps, and in apparatus 
for postmarking and cancelling postage and other stamps.”—A communi- 
cation from Marcus Porter Norton, Troy, New York, U.S. 

315. Josep Jupex Hays, Hitchin, Her. fordshire, ** An improved hot air 
stove where peat chareval is the fuel employed, and for the method of 
using p-at charcoal or other suitable fuel in connection with the said 
stove or other stoves fur the purpose of purifying or filtering the 
gaseous products of combustion.” Petituons recorded 4th February 1863 

826. Henry Dircks, Blackheath, Kent, and Joun Henry Perrer, Regent- 
street, L ndon, “ Improvements in apparatus to be used in the exhibi- 
tion of dramatic and other like performances.” 

$28. RICHARD ARCHIBALD BROUMAN, Fleet-street, London, “Improvements 
in machinery for supplying and spreading wool and other filamentous 
materials on belts, tables, and other surfaces to be afterwards carded and 
otherwise acted on.” — A communication from Jean Joseph Jules 
Pierrard, Rheims, France.— Petitions recorded 5th Feb uary, 1863. 

887. RicHarD ARCHIBALD BROOMAN, Fieet-street, London, ‘ Improvements 
in carding engines whereby slivers are formed into threads ready for 
Pp g."—A ication from Frangois Jacques Grun, Guebwiller, 
and Henry Gand, Buhl, France. — Petition » ecorded 6th February, 1863. 

364. Monraete Wiazeu., Strand, Topsham, Devonshire, * Improvements in 
machinery or apparatus and method to be used in the mauufacture of 
every description of candles, tap-rs, and other lights.” 

367. WILLIAM WuiTaKeR and WILLIAM Tunevs, Bradford, Yorkshire, “ Im- 
— in apparatus and processes for steeping, boiling, washing, 

leaching, and dyeing fibrous materials or slivers, slubbings, rovings, 
ge or woven fabrics of the same.”—Petitions recorded 10th February, 





426. THoMas WiLson SALMon, Mile End, Old Town, London, ‘ Improve- 
ments in washing machines.” 

430. JostaH Gimson, Leicester, “Improvements in presses for punch- 
ing or cutting out leather and other substances.”— Petitions recorded 17th 


ry, 1863. 

457. WitL1aM TRUsTRUM, Marlborough-road, Old Kent-road, Surrey, ‘* Im- 
pr nts in the facture of oiled silk.”—Petition recorded 19th 
February, 1863. 

487. James Ecxersiry, Westhoughton, Lancashire, ‘‘ Improvements in 
spinaing and doubling silk "—Petition recorded 23rd February, 1863. 

628. Tuomas Vincent Lek, Bank Chambers, Lothbury, London, “ Improve- 
ments in machinery for digging, compressing, and moulding peat or turf, 
and for retorts aud kilns for drying peat or turf, and making peat or turf 
charcoal —- the agency of hydro-caloric or superheated steam, and 
for collecting the products of distillation while charring the peat or turf.” 
— Petition recorded 25th February, 1863. 

659. WiLt1aM CLARK, Chancery-lane, London, “ I ts in pumping 
and forcing water, and in apparatus for the same.’—A communication 
from Barthelemy Louvié, Boulevart St. Martin, Paris, — Petition recorded 
7th February, 1863. 








- 598. Davip Bat Parsons, Upper Thames-street, London, ‘‘ Improvements 


in cngitg ent mowing machines.”— Partly a communication from Walter 
== = Hoosick Falls, New York, U.3.—Peilion recorded 3rd 
arch, ° 
682. OHARLES Tuomas LUTwycuE and ALrrep Lutwrcus, Birmingham, 
“ An imp’ it or imp in metallic pens.”—- Petition recorded 
18th March, 1808. 


965. James RicuMOND, THOMAS RicuMonp, and Danist Haring, Burnley, 
Lancashire, ** Certain improvements in looms for weaving.”—Petition re- 
corded 17th April, 1863. 

“. THOMAS ALDRIDeR Weston, Birmingham, “Improvements in ratchet 

vers.” 

976. Gustav ApoLPn Bucnnowz, Montague-place, Clapham-road, Surrey, 
“ Improvements in apparatus for hulling grain, and for reducing granular 
substanc-s.”"— Petitions recorded 18th April, 1863. 

988. WiLuiaM Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in lamps.” - A communication from Robert Cornelius, Philadelphia, U.S. 
— Petition recorded 20th April, 1863. 

1083. Joun PHiLLips Nuny and Epmunp Brook Nunn, Royston, Cambridge- 
shire, “‘ [mprovements in hoes and cultivators.” 

1048. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improvements 
in breech-loading fire-arms.”—A communication from Louis Therasson, 
New York, U.S.—Petitions recorded 25th April, 1863. 

1058. Henry Bear8’, Newton Abbot, Devonshire, ‘‘ Improvements in 

ines for thrashing out corn from its straw, part of which is appli- 
cable for combing the straw.”— Petition recorded 27th April, 1868. 

1060. Jous Marris and WiLttaAM Marais, Great Grimsby, Lincolnsbire, 
“An improved machine for breaking loaf sugar.”—Petition recorded 28th 
April, 1863 

1076 Joun Row sy, Stafford-street, Peckham, Surrey, “ Improvements in 
the means or apparatus employed for recovering the fibres of wool from 
fabrics or materials composed of wool combined with cotton or other 
vegetable substances.” 

1079. Evan Leiegn and FREDERICK ALLEN Leien, Manchester, “‘ Improve- 
ments in cotton gins, and in the method of driving the same, part of 
which impr is applicable to other purposes."— Petitions recorded 
29th April, 1863. 

1090. EpwarD MitcneL., Cams Alders Lodge, Fareham, Hampshire, ‘‘ Im- 
provements in reaping and mowing machines.”—Petition recorded 80th 
April, 1863. 

1099. Josep Bapart, Bishopsgate-street, London, “ Improvements in the 
preparation of rape seed cake, linseed cake, poppyseed cake, niger seed 
cake, sesseme seed cake, and ground nut cake.”—Petition recorved lat 
May, 1863. 

1117. Bossar Geores Kent, Old Compton-street, Soho, London, ‘* Improve- 
ments in the construction and arrangement of shades and reflecturs for 


lights. 
nis. Wassat Crane Wi.kins, Long Acre, London, “Improvements in 
lamps.” — Petitions recorded 5th May, 1863. 
1137. ALFRED VixceNt Newton, Chancery-lane, London, “ Improvements 
sewing hines.”— ication from James Alford House and 
Henry Alonzo House, Brooklyn, New York, U.S8.—Pe ition recorded 6th 














May, 1863. 

1169. Gnones Tominson BovsrieLD, Loughborough Park, Brixton, Surrey, 
“Improvements in steam engiues”—A commun:cation from Francis 
Bowes Stevens, New York, U.S.— Petition recorved 8th May 163. 

1:60. Witt1am Tomson, Coatbridge, Glasgow, Lanarks ire, N.B., “‘ Im- 
provements in obtaining motive power, which improvements are applic- 
able in part for raising or fo cing fluids into steam boilers, tanks, and 
other vessels "— Petition recori+d 9th May. 1563 

1189. Tuomas WarkEs, Glasgow, Lanark<hire, N.B., “ Improvements in 
glass and other furnaces or kilns.”"—J- tition recorded 1:th May, 1863. 

123s. Epwarp Brows Wits nN, Varliament-street, We tmi ster, “ Improve- 
ments i. the manufacture of iron and othr metals, «nd in the apparatus 
empl.yed therein, parts of which are appiicable for other purpoces where 
high temperatures are employed.”— Petition recorded 16th May, 1863. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





list of Specifications published during the Week ending 
30th May, 1863. 

1958, 8d.; 2°51, 1s.; 2862, 10d. ; 2853, 6d. ; 2854, Sd. ; 2855, 1s. 10d. ; 
9856, 4d.; 2857, 1s. 4d.; 2858, Sd.; 2859 4d.; 2860, Is.; 2861, 4d. ; 
2862, 8d. ; 2843, 1s. 4d. ; 2864, 10d. ; 2865, 8!.; 2865, 4d; 2867, 4d.; 
2868, 4d. ; 2869, Gd. ; 2870, 4d. ; 2871, 8d. ; 2872, Is. 41.; 2873, Is. 2d.; 
3 2875, 4d. ; 2976, 8d.; 2-77, 8d. ; 2-78, 4d.; 2879. 6d.; 2880, 4d. ; 
2881, 4d.; 2882, 4d.; 2883, 8d ; 288), 4d.; 2°85, iOd.; 2836, 104. ; 
2887, 4d. ; 2888, 8d. ; 2889, 10d. ; 2890, Sd. ; 281, Sd. ; 2892, 4d. ; 2393, 10d. ; 
2894, 10d. ; 2895, 4d. ; 2300, 4d. ; 237, 4d. ; 2893, 1s. ; 2399, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
Post-oifice, 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office. 





Svtpaur 1x Corrv.—A letter has been received by the Newcastle 
and Gateshead Chamber cf Commerce from the Board of Trade, 
intimating that to the north of the island of Corfu a vein of sulphur 
has been found, which is thought to be of considerable extent. The 
existance of sulphur, the letter states, was previously known, and it 
had been pertiahy worked by the peasants, but the supposed extent 
of this vein is such as to justify the presumption it may be 
worthy of the attention of the trade. 





A4SSTRaCTS OF SPECIFIJATIJNS. 


The fo''vwing descriptions we mide ‘rom Abatraet: preatred expresely for 
Tur Ewainnen, at the office of her M viesty’s Com aissonars of P stents, 


Crass 1.—PRIME MOVERS. 


Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
=u, 2, Unswortu, Manchest:r, “ Steam engines.”"—Dated 29th October, 
862. 


This invention relates to certain modifications and combinations of the 
valves, cylinders, and ports of steam eugines, with a view to avoiding com 
pression or back pressure in the main cylinder, For this purpose, according 
to one arrangement, the pipes or passages employed to c»nvey thy steam to 
two small cylinders alternately are pl close to each end of the main 
cylinder, and additional ports, which are to prevent back pressure or com- 
pression, are piaced within about two and a half inches of each end of this 
eylinder, so that, wheu the piston reaches the end of the cylinder, it covers 
the port which has been opened to prevent back pressure; but so soon as 
steam is admitted into the large cylinder, it moves the piston vaive in tie 
small cylinders, and closes the port upon which the main piston is standing, 
opening at the same time a port at the opposite end of the main cylinder. 
This is performed while the crank is traveliing over the centre. The steam 
admitted into the small cylinder returns as soon as the exhaust port is 
opened to the large cylinder. This arrangement prevents any esc of 
steam. If preferred the steam may be admitted into the smali cylinder or 
cylinders direct from the boiler. In this arrangement the smail cylinders 
are situate opposite or nearly op ite to each other. The entire apparatus 
is fitted on to a metal plate, the length of which must be in accordance with 
the engine cylinder on which it is bolted, the communication from the large 
cyiinder to the small ones being through this plate. 

2956. E. Fixup, Buckingham-street, Adelphi, London, ‘Steam fire-engines, 
dc.” - Dated 1st November, 1862. 

This invention consists of a framed carriage, mounted—when intended 
for land surface—on travelling wheels ; at the hinder end of the frame is 
the boiler, in front of which is placed the steam cylinder and pump. The 
boiler consists of a vertical firebox with water and steam chamber above, 
from the lower plate of which descend a number of tubes arranged around 
the entrance to the smoke flue, the lower ends of some of them converging 
inwards to bring them into more immediate co..tact with the main body of 
the fire. Within these tubes are smaller oues, open at top and bottom, 
their upper ends being wide mouthed or trumpet-shaped, to facilitate the 
entrance and downward passage of currents of solid water, unaffected by 
the steam which rises externally around them. The exhaust pipe from the 
steam cylinder, on entering the chimney, passes downward to a chamber 
(the lower surface of which forms a baffle-plate), whence the steam is pro- 
jected upwards to increase the draught in the firebox. Provision is made 
for cushioning the piston in the steam cylinder by causing it to pass beyond 
and close the main ports, the steam and exhaust being then led through a 
smaller channel, capable of nice adjustment. Steam is admitted to the 
working cylinder of the engine by a slide valve acted upon by a smaller 
steam valve, which receives its motion from connecting rods attached tu the 
piston rod of the engine. 

2063. J. MUSGRAVE, Bolton-le-Moors, “ Valves of steam hammers, and steam, 
hydraulic, and gas engines.” —Dated 3rd November, 1862. 

This invention cannot be described without reference to the drawings. 

2968. E. Humpurys, Deptford, “ Centrifugal pumps."—Dated 3rd November, 
863 





This invention consists in casting the case in two pieces, the joint being 
made in a line passing horizontally through the axis of the wheel spindle 
and its stuffing box, and in casting the wheel and its spindle in one piece. 
In this manner the use of covers is avoided, the fitting is simple and easily 

plished, and, in q of the line of the joint passing through 
the axis of the wheel spindle, the wheel is readily introduced or removed 
when necessary, the upper part of the case being unbolted and lifted for 
the purpose. 
2985. J. Snint and C. Brieos, Tamworth, “ Apparatusf or condensing the 
steam of high-pressure steam engines."—Datel 4th November, 1862. 

For the purposes of this invention an air-tight chest or vessel is applied 
to the exhaust pipe of a high-pressure steam engine ; above the point 
where the exhau-t pipe is applied to the chest or vessel there is a perforated 
partition, or other provision is made for dividing the condensing water into 
numerous streams. The condensing water is introdueed by a pipe at the 
upper part of the chest or vessel, from a cistern or otherwise, so as to keep 
up a constant supply, which may be regulated by a cock or valve, From 
the lower part of the chest or vessel a waste-water pipe descends, and the 
lower end of such pipe is constantly covered with water in a well or cis- 
tern or other vessel. The exhaust steam flows from the steam engine into 
the air-tight chest or vessel, and is there condensed, while the steam in 
the engine acts on the piston, which, on the other side, is subject to a 


partial vacuum. 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chit and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

2871. G. and W. Luxe, Birmingham, “ Buckle eye stirrups."—Dated 25th 

October, 1862. 

This inveution is applicable to all kinds of stirrups, in whatever metal 
they may be made, and consists in doing away with, or emg | 
unnecessary, the buckle used with the ordinary stirrup leather, an 
substituting for it a movable tongue or pin of iron, steel, or other metal 
fitted into, on, or upon the upper or lower bar of the eye or loop in the 
stirrup itself, so as to provide for the shortening, lengthening, or fastening 
the stirrup leather when or as required. 

2924. J. Furrcuer, sen., Leeds and J Fietcuer, jun., Newcastle-on-Tyne, 

“ Wrought iron wheels.”—Dated 29th October, 1862. 

In forming wrought iron wheels according to this invention, the in- 
ventors make each spoke piece of such a length that, by bending it over to 
form part or portion of the circumference of the wheel frame, and thinning 
and bending the puint over, when the several pieces are assembled, the 
extreme end of one bent spoke piece is brought in contact with the back of 
the rounded corner or outside angle of the next bent spoke piece; the 
curved space |: ft between them is closed or made good by an angular filling 
piece, the requisite number of which being inserted round the wheel frame, 
they are then welded up, and so make the rinz complete The inner ends 
of each of these spokes are brought together to form the boss, and wedge 
pieces are introduced between them. On one face of the wedge piece a 
groove is formed; there is also a corresponding groove on the inner edge 
of the spoke, so that, when the pieces are brought together, these grooves 
form a square or round rivet hole. On each side of the boss a washer 1s 
laid, and, having holes corresponding to those made through the boss, rivets 
are inserted, and the two washers and the boss are securely rivetted 
together, and afterwards welded and forged —Not proceeded with. 

2944. H. Tuomson, Buckden, Huntingdonshire, ‘* Railway signals.”— Dated 

Slat October, 1862. 

According to this invention the inventor proposes to place on the inside 
of the outer rail, both on the up and down lines, a bar or series of bars of 
iron, a cording to the length of bur to be acted upon, and to adjus: the level 
of the bars so that the passage of a train or engine shall depress them by 
the action of the flanges of the wheels of the engine and carriages. He 

es to connect these bars with levers, rods, brackets, and springs, and 
with chains or wire ropes, so as to form a communication or connection 
with a hand signal by day or with a lamp sigual by night.—Not proceeded 
with, 

2948. T. Gipson, Berwick-on-Tweed, and T. Haut and T. Davison, Gatles- 

head, *‘ Railway brakes.”—Dated 31st October, 1862. 

This invention relates to several peculiar combinations of self-acting 
mechanism for applying railway brakes when the speed of the engine is 
checked, the consequent over-running or crowding of the carriages in the 
train, and the inward movement of the several draw bars, causing the applica- 
tion of the brakes to any or all the carriages or wagons in the train. Accord- 
ing to one arrangement the brakes are fitted on to arms attached to a trans- 
verse rocking shaft, which rocking shaft is provided near the middle with a 
lever arm having a sliding piece thereon. This sliding piece is kept 
extended, so as to lengthen the arm, by means of a spring or otherwise, 
but is held up when the byake is not in action by the tail of a sus- 
pended lever or equivalent device acted upon by the draw bar. Imme- 
diately beneath the end of the sliding piece on the lever there is a 
boss or collar made on the axle and a notch or projection formed 
thereon. So long as the tractive strain of the enzine acts upon the 
draw bars and keeps them drawn out, the sliding piec-s will be held up 
clear of the bosses or collars, but the moment the steam is shut off, and the 
speed of the engine is checked, the draw bars run in, and, by moving the 
tail of the suspended levers or equivalent device in the several carriages, 
allow the sliding pieccs to descend and drop into the notch, or in front of 
the projection on the bosses, and being caught by them as they rotate 
cause the lever and rocking shaft to be partially turnel, end to apply the 
brakes ; when the speed of the engine is increased again, the extenson of 
the draw bars lifts the sliding pieces and takes off the brakes again by the 
aid of a string fo: that purpose. The bosses or collars above referred to may, 
if found desirable, furm part of the nave or hub of the wheel, in place of 
being a separate boss on the axle. 

2950. F. E. Sickes, Bute-street, Brompton, “ Steering and maneuvring 

ships or boats.”—Dated 31st October, 1862. 
This invention consists in improvements upon that kind of steering 





apparatus in which steam or other fluid under pressure is employed for the 
pu pose of actuatin; the raider, the object being to e sure increased 
efficiency and security in steering and manw@uvring ves els, Te apparatus 
for working the steerins gear is als» applicable for various other purposes, 
su has for pumping r lifting weights When any great degree of 1a) city 
in turning and minwuvring steaw-vessels is required, a forced draught to 
the furnaces (to increa-e the propelling power) should be combined with 
ample mechanical power to operate a iarge rudder. The steering engive is 
made to disconnect from the steering apparatus, and to connect with a 
hoisting drum, thus saving the room occupied by a separate hoisting 
engine for loading and unloading the vessel. When fresh water is 
required, an apparatu- can be used to condense the steam that operates the 
steering apparatus, thus obtainius fresh water for the ship’s compeny. If 
the steering apparatus be place? below the steam boiler which sappties it 
with power, a trap or other mechanism should be used to discharge the 
condensed water either into tinks or overb ard. To ensure the u-e of the 
least pos ibl- power requiied to operate the steering apparatus, the valve 
or valves which admit the st am or othe: fluid under pressure to the work- 
ing cylinders 1s or are so connec'ed with the steering apparatus that, while 
the st ersman by turning the steering wheel opens the vaive to admit 
steam t» the cylinders so as to cause the rudder to move, the steeriug 
apparatus in moving will give this same valve or valves a closing m tion, 
and thus modify the exten: of the opening of the valve and the rapiduy 
of the admission of the steam or other fluid to the working cylinders. The 
power to move or hold the rudder is transmitted through an adjustable 
friction or connection, so as to limit the power transmitted from or to the 
rudder. The friction is produced by bringing two surfaces in'o contact 
with an elastic pressure, which, if any undue power be employed, will yield 
and prevent the machinery from being strained. ‘he steam or other flaid 
employed to actuate the steering apparatus and rudder is conducted 
through a valve loaded to regulate its pressure, and thereby prevent any 
undue force being applied to the steering apparatus, and a suitabie stop 
should be provided to prevent the steersmin from causing the rudder to 
move too far either way. In case of a separate boiler being used to acvuate 
the steering apparatus, a small pump should be attached to the sieering 
apparatus to supply that boiler with water, which pump, when not so em- 
ployed, may be made use of as an ordinary ship's pump. In order to 
instruct the steersman at all times as t> the position of the rudder, a wheel 
with different marks, corresponding to the different positions of the rudder, 
can be used to control the application of the power. These marks may be 
made sensible to the touch by being made either in relicf or in intagiio, 
and thus the steersman by feeling the different marks will know without 
looking at the wheel the exact position of the rudder, 





Crass 3.—FABRICS. 
Including Machinery and Mechanical O, ions connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
2866. J. Gimson and R. Fuivupe, “Looms for weaving narrow fabrics.”— 
Dated 24th October, 1862. 

This invention relates to those kinds of looms in which the shuttles are 
thrown either by toothed pinions working in racks, or by what is known 
as peg motions. The first improvement relates to a novel mode of actuat- 
ing these drivers, whereby the shuttles are passed through the sheds, and 
consist in actuating these drivers by means of levers which are vibrated by 
causing their inner ends to work in acam groove formed in a barrel, drum, or 
cylinder mounted on any convenient rotating shaft belonging to the loom. 
By this means a smoother and less noisy motion is imparted to the drivers 
than that produced by the use of treadle levers with chains, cords, or bands, 
as is now generally the case. The next improvement relates to the peg 
motion, and instead of fixing the immovably in the drivers, they are 
made movable therein in a vertical direction so that they may be moved up 
and down for the purpose of being inserted into or withdrawn from the 
holes in the shuttles. To this end the are fixed in blocks which work 
in grooves or guides made in or ati ed to the drivers. At the back of 
these blocks are fixed studs, which work in longitudinal grooves cut in 
the plank, so that as the drivers are moved to and fro in the breast plank 
the peg blocks will be made to rise and fall, according to the form of the 
grooves made in the plank. By this arrangement and construction of parts 
only one driver will be required for the to-and-fro motion of each set of 
shuttles, and by actuating the drivers by means of a cam groove in a barrel 
drum, or cylinder, the jar which now takes place at every change of motion 
in the drivers is avoided.—Not with, 

2880. T. G. Gustin, Hatton-garden, London, “ Treatment and utilisation 
i i 1 of the obtaining of useful fibres therefrom.” 


This invention relates to the obtaining from a certain class of bulbous 
plants of the liliaceous and amaryllidaceous orders fibre suitable for spin- 
ning into yarn, and for being converted into paper pulp. In order to 
obtain the fibre suitable for spinning the pat takes the ball (if ina 
fresh state) and boils it in water, or water rendered slightly alkaline, until 
the resinous matter contained in the plant is dissolved, and the bulbs have 
become soft. The soft pulpy mass thus obtained is then submitted to 
pressure in a press, in order to expel therefrom the liquid, together with 
whatever has been dissolved, and he thus obtains the fibre in a matted 
state. If preferred the expulsion of the liquid may be effected by means of 
centrifugal apparatus, as is well known. He next washes the fibre, and 
for the purpose of opening it out subjects it to the action of steam ata 
suitable pressure, after which he dries the fibre by exposure to the air, or 
in a heated atmosphere. The fibre thus obtained he proposes to card, draw, 
and spin in the usual way. When the bulb is dry he strips off the outer 
cuticle, and by preference boils the bulb in an alkaline solution, and he 
afterwards neutralises the alkali by weak acid. He next subjects the fibre 
to a bleaching process, using either gaseous chlorine or chloride of lime, or 
any other material commonly used for this purpose. Hethen removes 
the bleaching agent by washing, and afterwards removes the moisture 
from the fibre by means of pressure or centrifugal apparatus. He then again 
washes the fibre in water, opens it out by steam, and dries by exposure as 
in the former instance, 

2900. E. and A. TaTuHam, Ilkeston, Derbyshire, ‘* Warp machines for the 
manufacture of looped fabrics.” —Dated 28th October, 186. 

This iuvention consi.ts in the employment of metal bars or levers, as de- 
scribed, instead of strings for dividing and pushing aside the spring guides 
in warp machines, as required according to the pattern to be performed. 
The levers are free to play upon fixed points, and have motion communi- 
cated to them from the jacquard through strings connected to the long arms 
of the levers. 

2902. G. H. Smitu, North Perrot, Somerset, “ Manufacture of crinoline or 
elastic hoops for dresses "—Dated 28th October, 1862. 

Thisinventiou consists in combining metallic and fibrous strands together 
for the purpose of forming an elustic fabric suitable for making elastic 
hoops for dresses. In carrying out the invention the metallic and fibrous 
strands are arranged side by side in the form of a warp, ard are woven into 
a fabric of the desired width by the introduction of ordinary weit threads.— 
Not proceeded with. 

2914. J. W. Liston and J. and W. Borromugy, Rochdal:, ‘* Looms.” —Dated 
October, 1852. 

This inveution relates to the letting- ff and taking-up motions, The 
inventors propose to have for the lett ng-off motion a warp bea» as usual, 
and instead of applying the friction to the warp beam, they employ three 
or more rollers, which take the warp from the warp beam, «nd the friction 
is appiied to one or wore of these rollers. The t .king-up motion they pro- 
po e to make as foilows: - The cloth comes over the c oth beam in the us val 
way. when it is taken hold of »y three or wore roders (geared aud pre sed 
together, and driven from seme couvevient part of the loom) which take 
the cloth as it is woven and wind it on the cloth roller, — Not proce-ded with, 
2918. W. E. Gepan, Wellington-street, Strand, London, “ Looms,.”—A com- 

munication.—Dated 29th October, 1862. 

This invention consists in a continuous shuttle box and an endless chain, 
with eccentrics. The system of continuous shuttle boxes consists in 
employing as many shuttles as there are different colours to be used in the 
manufacture of a fabric, a cylindrical box turning each time that the colour 
of the shoots must vary, this movement being produced by means of a 
counter or meter, which is regulated beforehand according to the pat- 
tern of the fabric. The object of the chain with the eccentrics is to 
make simultaneously all sorts of fabrics as promptly as giossy or glazed 
stuffs. 

2922. F. L. Storr, Rochdale, “ Warping yarns or threads."—Dated 20th 
October, 1862. 

This invention relates to warping machinery known as warping mills, and 
to that part termed the * heck,” and refers, in the first piace, to a modifl- 
cation of the common eye heck having an eye for each thread, and consists 
in curving the bars in which tie eyes of the heck are secured, and in tu. n- 
ing each eye tosuch a position that the axis of the hole forming the eye 
will be in a radial line «irawn from the centre of the radius to which the 





heck is curved, so that the line of the axis of each eye will agree, a8 near as 
practicable, with the directiva of a horizontal line drawn from the bobbin 
in the creel or form, a point vertically above or below the bobbin, to th 


eye in the heck The improve nent also consists in curving beer hecks, 

which are placed between the eye hecks and the pot rollers, to correspond 

with the curvature of the eye hec! 

2923. G. Mayatt jun., Liverpool, and J, Houumwewortn, Micklehurst, 
Chester, “* Apparatus for preparing cotton and other fibrous materiuls for 
spinning "—Dated 30th October, 1862. 

This invention relates to improvements in apparatus for steaming and 
damping cotton and other fibrous materials while being prepared to be 
spun, such process forming a portion of the said preparation. The appara- 
tus is to be applied to such machines as are employed to open the cotton, 
and consists in a perforated chamber supplied with steam, and situated or 
placed beneath the endless travelling cloth or “ delivery lattice,” which is 
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employed to convey the fibrous from the machine. The steam 
ascends from the perforated chamber h the interstices of the lattice, 
and permeates the fibrous material as required, the diffusion of the steam 
being prevented by means of a cover above the cotton terminating in a 
channel or flue to convey the steam away. The amount of saturation is 
governed by the quantity of steam admitted to the chamber, such supply 
being regulated by a tap. 
2934. A. GuiLp, Horbury Gardens, Notting-hill, “‘ Apparatus for preparing 
and treating the leaves and stalks of fibre-yielding plants, and for clean- 
ing and dressing the same.”—Dated 30th October, 1862. 

The first of these improvements relates to a mode of preparing for the 
subsequent processes of cleaning or dressing such leaves or stalks as are too 
large or tough to be advantag, ly op d upon in the dressing or clean- 
ing machine without some previous preparation. The object of this part 
of the invention is so to prepare the leaves and stalks that they can be more 
readily ac upon by any machine for extracting the useful fibres, The 
machine whereby this object is effected consists of one or more pairs of rollers, 
between or under which the stalks or leaves are to be fed, and brought 
under the operation of an adjustable bar, armed with wedges or knives, 
whereby the leaves or stalks are split or disintegrated lengthways. This 
bar, which the patentee calls the “ splitter,” is capable of being pressed 
more or less on the leaves or stalks by the foot or hand of the operator. By 
this arrangement of parts, the operation of the knives or wedges may be 
modified or stopped at the will of the operator, as, immediately pressure is 
taken off the treadle whereby the splitter is depressed, the latter will be 
lifted up by the force of a spring, or by a counterbalance weight. Another 
form of apparatus—and which is perhaps the more preferable form—consists 
of one or more rollers with wedge-sha grooves or corrugations at right 
angles to their axis, so that, by causing the salient edges of these wedge- 
shaped corrugations to press on the leaves or stalks, which are placed upon a 
table or traveliing apron, the fibres may be separated or forced asunder ; 
thereby yey: up and disintegrating the leaves or stalks, as above 
mentioned, into strips of fibres, which may be afterwards cleansed in the 
machine which forms the second part of the invention, ‘his machine 
cannot be described without reference to the drawings. 

2047. H. WititaMs and J. Maxton, Notttingham, ‘* Apparatus employed in 
the manufacture of lace or trimmings made on bobbin-net or twist-lace 
machines.” —Dated 31st October, 1862. 

This invention consists in the employment of wheels cut or constructed 
in such manner as to enable either five or more warp threads to be worked 
with two bobbin threads, or four or more warp threads with one back warp 
thread and two bobbin threads. —Not proceeded with, 
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Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Implements, Windlasses, Flour 
Milis, §ic. 
2020. J. Heap, New Swindon, Wiltshire, ‘* Machinery employed when cultivat- 
ing land by steam power.” — Dated 29th October, 1862. 
In order that steam cultivation may be continued when too dark to see 
to steer the cultivating implements, the inventor applies apparatus to the 
p! an inery for carrying lamps, and provides for telegraph- 
ing by means of lights between the engines, the cultivating implements, 
and the anchoring apparatus. This he prefers to accomplish by means of 
four lamps three of them for signalling, and the fourth, a large bull’s-eye 
lamp, concentrating its light in one direction. —Not proceeded with. 








Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ¢c. 
2915. W. Cookk, Spring-gardens, St. Martin’s-in-the-fields, London, ** Appa- 
ratus for ventilating.” —Dated 29th October, 1852. 

One portion of these improvements consists in constructing ventilators 
formed of wire gauze or other material, perforated or otherwise, that they 
may be capable of expanding or contracting horizontally or otherwise, so as 
to fit any window or such like opening, the same principle being also ap- 
plicable to window cornices, poles, and the ordinary dwarf wire gauze blin 
for the purposes of ventilation or otherwise. Another portion of the im- 
provements relates to the fastening of such ventilators, blinds, cornices, or 
poles by means of a fastening attached to the window frame or beading, of 
a socket or other required shape. Another portion of the invention relates 
to improvements by which ventilators are constructed of wire gauze, or 
other perforated material, of two or more folds or slabs at an angle to each 
other, and which may be made stationary or to expand or contract 
pleasure. And another improvement consists in the application of 
wire gauze, or other perforated material, to the top and the bottom 
of a window or other such like opening, in such manner that, by the means 
of a cord or other suitable arrangement, they may be made to act and work 
simultaneously or otherwise, so as to permit ventilation at both top and 
— of the window or opening to which they are affixed.—Not proceeded 
with, 





Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, ¢c. 
2875, D. and W. Brown, Smethwick, ‘* Rolling machinery for rolling gun 
barrels, cannons, de."—Dated 25th October, 1862. 

This invention consists in driving or actuating the rolls of rolling 
machinery by so constructing and arranging the driving gearing that an 
intermittent rotary motion is communicated to the roils, the said rolls 
being brought to rest at the proper times for the purpose of permitting of 
the ready introduction of the gun barrel or other article between the rolls. 
— Not proceeded with. 

2397. J. CHALMERS, Kn ight's-place, Wandworth-road, “‘ Armour-plating ships 
of war and fortifications.” — Dated 28th October, 1862. 

This invention has for its object improvements in armour-plating ships of 
war and fortifications, and consists of the following combinations of iron 
with timber, or other light and compact substance, or of the arrangement of 





iron alone, in the manner hereinafter described. The backing for the 
armour plates to rest against consists of a frame of the following descrip- 
tion ;—A plate (or plates) of iron an inch in thickness, more or less, forms | 


the bottom of the backing frame, and to the said plate (or plates) are 
attached longitudinally, vertically, or diagonally ribs of iron half an inch in 
thickness, and nine inches in width, more or less. The said ribs are to | 
have a T or angle edge for attaching them to the plates at right angles, and | 
they are to be six inches apart more or less. The spaces between the said 
ribs are to be filled with timber or some light and compact substance, so 
that the timber or other substance will be flush with the outer edges of the 
ribs, and thus form—with the said ribs and bottom plates, to which the said 
ribs shall beattached with rivets orotherwise—a backing frame for the support | 
of the armour plate. In cases where great strength is required, there are to 
be cross ribs inserted between and at ri,rht angles to the ribs aforesaid, thus | 
forming the backing frame into cells, which may either be left empty or 
filled with timber, having the grain at right angles to the bottom of the 
backing frame, or otherwise; or the cells may be filled with some other 
light and compact substance. But in either case the plate or bottom of the 
backing frame shall be placed towards the ship or fort and farthest from the 
armour plate, In the case of ships or forts built of iron, timber plank- 
ing of four inches in thickness, more or less, or some other elastic or yield- 
ing substance, is to be placed between the backing frame aforesaid and the 
skin of the ship or wall of fort, in order to lessen the rigidity of the com- 
bined bodies, In fastening the armour plates to the sides of a ship or iron 
fort the backing frame must be first placed against the ship or fort, and be 
bolted thereto independently of the fastenings of the armour plates. The 
armour plates are then placed against the backing frame and fastened 
through the backing frame to the ship or iron 1ort by means of bolts and nuts. | 
‘The head of the bolt bas a stepped conical neck with three steps, more or 
less, Which neck fits into a corresponding hole in the armour plate, so that 
the shoulders or bearers of the several steps of the neck may prevent the 
bolt from being driven through the plate when struck on the head by a pro- 
jectile.— Noe proceeded with. 


Cass 7.—FURNITURE AND CLOTHING.—NoveE. 


~~. 


Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


856. E. Barn, Swansea, * Treating alkali waste to obtain sulphur there- 
Srom.”— Dated 23rd October, 1862. 

The principle on which this process is based is the mutual decomposition 
which takes place when sulphurous acid gas and sulphuretted hydrogen 
are brought into contact, water being formed and sulphur being precipitated. 
The operation is conducted as follows :—The sulphurous acid is produced by 
the calcination in muffle calciners of either copper or iron pyrites or coarse | 
regulus, or by the burning of sulphur. The sulphuretted hydrogen is 


produced from the waste products of alkali manufacture, viz, alkali waste 
and hydrochloric acid ; by the addition of the latter to the former sul- 
phuretted hydrogen is evolved, and chloride of calcium remains in solution. 
‘The two gases, viz., sulphurous acid and sulphuretted hydrogen, are ca 

to enter at the bottom of a tower filled with round smooth pebbles, through 
which water is caused to percolate; the two gases on meeting are decom 

and sulphur is precipitated in a finelydivided state. The action of the water 





t at a low temperature, and 


is as follows: —By its means the tower is 
it out, and thus ne ery Ke is 


the finely divided sulphur as formed is bi 


2802. E. Neuson, Johnson’s-place, Ranelagh-road, Thames Bank, London, 
“ Apparatus for heating and superheating steam and air without 
ition.” —Dated 16th October 








kept ina continuous working state, and cl g is prevented, e 
necessity of stopping the process to remove the accumulated sulphur. The 
water also acts as a sort of reci ting balance b the two gases, as 


whichever may be in excess for a time is absorbed by the water and re- 

tained unti] the just combining proportions of the two are restored 

by the workman. ‘The water also furnishes an index of the proper working of 
the pi as whichever gas may be in excess is apparent at once by the 
smell of the water.—Not proceeded with. 

2862. R. A. Brooman, Fleet-street, London, “ Tanning.”—A communication. 
—Dated 23rd , 1862, 

This invention consists in the employment of pressure to cause the 
tannin to penetrate into the pores of the hides. The apparatus employed 
cannot be described without reference to the drawings. 

2891. J. J. Ripe, Thomas-street, St. John’s, Southwark, London, “‘ Treating 
certain fari bst ‘ licable to infants’ or invalids’ food.” 
—Dated 27th October, 1862. 

This invention has reference to an improved process for treating and im- 
parting medicinal properties to —— flour, oatmeal, Indian corn, rice, 

be Big 
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or like fari , @ ining therefrom a purer and more 
nutritious food, applicable to infants or invalids, than at present ; and con- 
sists in jecting the said fari bst. toa ing or drying 


Pp * contained within closed cylindrical vessels or chambers surrounded 
y and maintained under heat uniformly, for about six hours, at the tem- 
perature of boiling water, steam, or otherwise ; suitable outlet pipes or 
r ges in the app being provided for the escape of vapour or gases 
evolved during the process. The ingredi us prepared are then to be 
mixed or incorporated with other matters of an alkaline or saccharine 
nature, in such proportions as may be found necessary for allaying acidity 
or otherwise rendering the same soothing and agreeable to the palate. 


2804. A. Pgrk, Manchester, ‘‘ Apparatus for evaporating saccharine and 
saline solutions.” —Dated 27th October, 1862. 
This invention cannot be described without reference to the drawings. 


2895. T. RicuarDson, Newcastle-on- Tyne, “ Manufacture of sulphate of soda.” 
— Dated 27th October, 1862. 
This invention consists in submitting common or rock salt to an elevated 
temperature, and employing the same, when so heated, with sulphuric acid, 
for the manufacture of sulphate of soda.—Not proceeded with. 


Cass 9.—ELECTRICITY.—None. 











Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2774. S. Heauey, Hackney-voad, London, “ Manufacture of zinc.”—Dated 
14th October, 1862. 

This invention consists in constructing the furnaces employed in the 
melting and the annealing of zinc in close proximity to each other, so that 
the process of annealing may be effected by means of the waste heat 
escaping from the melting furnace.—Not proceeded with. 

2778. J. H. Jenkinson, Manchester, ‘‘ Drinking fountains."—Dated 15th 
October, 1862. 

This invention consists in applying to drinking f tubes through 

which water is drawn into the mouth of the drinker by suction. 


2784. J. B.G.M. F. Piret, Paris, “ Lubricating apporatus.”—Dated 15th 
October, 1862. 

This invention relates to an improved oil box, or that of any other liquid 
or lubricating apparatus for lubricating all kinds of axles, and especially 
railway carriage axles, the characteristics of which are, First, a continual 
rise and spread of the liquid obtained from a lower reservoir over the sur- 
face of the axle. Secondly, a partition placed at the lower part of the 
axle-box, which prevents any escape of the liquid at back of the reservoir 
caused by the motion of the vehicle, Thirdly, an improved coupling or 
stuffing-box fixed behind the journal, which prevents all lateral spread of 
the liquid from the box along the axle. Fourthly, the application 
of a guard plate for preventing the introduction of any foreign matter into 
the box. invention cannot be described without reference to the 
drawings. . 
2788. R. A. BRooman, Fleet- street, London, “‘ Refrigerating and freezing.” — 
( icati Dated 15th October, 1862. 

This invention consists in cooling or freezing in vacuo by the abstraction 
of heat owing to the evaporation of a volatile liquid, such as bi-sulphide of 
carbon, ether, or other volatile liquid, contained in a space surrounding the 
vessel in which the substance to be cooled or frozen is placed, as well as by 
condensation of the vapour arising from the substance cooling or freezing, 
and this in an apparatus constructed and working substantially as descri 
with reference to the drawings. 


2791. G. Berry, Buttesland-street, Hoxton, ‘* Locks,”—Dated 16th October, 
1862. 








This invention comprises improvements in that description of lock in 
which a number of sliding guards pass through notches in a locking plate 
also having notches in it. In ordinary locks of this description these 
sliding guards move in grooves by the direct action of a key or instrument, 
and there is no impediment to an instrument or picklock being inserted in 
these grooves in such a manner that an operator is able to detect in what 
part of each sliding guard the notch belonging to that particular guard is 
placed. The First improvement consists in cutting notches in the sliding 
guards at right angles to the notches which have to pass the locking plate. 
He then places an immovable mask or partition in each of the first named 
notches, and these masks or partitions consist of rings placed in a barrel, 
or a plain plate placed in a box, when the motion intended to open the 
lock is lineal instead of circular. The result of this arrangement is that 
the notches in the guards cannot be got at by any instrument whatsoever, as 
they are placed in a line parallel to the part acted upon by the key, but 
separated by masks or partitions, The Second improvement consists in 
cutting the sliding guards into two parts, in such a manner that, if force be 
applied to one part, that force will be communicated to the other, and both 
will move in the same direction. These parts, through which force and 
motion are communicated to the other parts, are called media. The result 
is that no vibration of such parts which indirectly receive force and motivun 
is communicated to any picklock or instrument applied to open the lock, 
whereas in ordinary locks of this description vibrations occur in the sliding 
guards which distinctly convey to an expert attempting to pick the lock 
the precise position of the notch where the sliding guard is placed, and by 
repeating this operation upon each guard he will be enabled to make a key 
which will open the lock.—Not proceeded with. 

2795. F. Detmas, Cloak-lane, London, ** A rain absorber.” — Dated 16th 
October, 1262. 

This invention consists of a band formed of sponges, and is intended to 
prevent the rain running down from hats, caps, umbrellas, and other 
articles round which it is placed, and to protect the bearer or persons near 
him from water pouring down therefrom. The dripping rain is completely 
absorbed by the sponges of which the absorber is formed.—Not proceeded 
with. 

2796. T. G. HAROLD, New York, “ Locks.”—Dated 16th October, 1862. 

The shell taining these imp ts, when in the form of a padlock, 
is secured together by means of flanges formed on each of the side plates of 
the said case, and the said flanges have screws cut thereon, so that one will 
screw into the other ; the shackle passing through these flanges prevents 
the lock from being taken apart when locked. To hold the shackle or 
bolt when locked the inventor employs circular tumblers with flanges 
turned up or formed around the edges, and the said flanges should be 
provided with teeth or decoy notches on the inner side, and a slot through 
each flange, so that a shackle or bolt provided with the proper projections 
will be retained by the flanged tumblers, and the said projections taking 
into the decoy notches in the flanges of the tumblers to prevent any person 
from finding out the position of the slots in the flanges that pass the pro- 
jections of the shackle or bolt in unlocking. These flanged tumblers are 


+ 











| placed one inside of the other, and are connected by solid and pipe-shaped 
| arbors to dials or pointers on the outside of the lock plates ; and, by setting 


these dials or pointers to the proper positions, the slots in the tumblers will 

all be in line, so that the shackle or bolt will pass out, The change of com- 

bination is effected by placing the flanged tumblers in a different position 

to the dials or pointers. —Not proceeded with. 

2799. J. and J. Casu, Coventry, “ Manufacture of valentines.”—Dated 16th 
October, 1862. 

This invention consists in manufacturfng valentines in silk, or in acom- 
bination of silk and cotton, of the various colours required, according to 
the design or pattern to be produced, in an ordinary ribbon loom. Hereto- 
fore valentines have been generally made of paper, and in all cases the 
design or pattern has been produced by colours applied by printing or by 
the brush; now highly illuminated valentines will be produced by this 
invention with the colours for the necessary design woven into and forming 
part of the fabric composing the valentine. 


2801. E. Ste.y, jun., Merchants’ Quay, Dublin, ‘‘ Envelopes.” — Dated 16th 
October, 1862. 

In carrying out these improvements the inventor takes any ordinary 
blank or pattern of envelope having side flaps or lappets, and the top or 
seal flap, and the bottom or pocket flap, each so shaped that there is no 
one flap or folding piece of the same size or shape as the envelope face. 
He folds and gums the blank in the ordinary way, and along the upper 
edge of each of the side flaps or lappets, and inside thereof, he lays on a 
thin slip of gum; he then introduces the second piece of plain or coloured 

per or other material, so as to form a square pocket, this second piece 

ing secured to the under face of the side lappets and the upper point or 
tongue of the bottom or pocket flap.—Not proceeded with, 





decomp , 1862. 
This invention consists, principally, in the use of highly refractory 
materials in such manner as to p it d position, and render the 
apparatus perfectly air and steam tight. 
2801. H. Wickens, Tokenhouse-yard, Bank, London, ‘* Machinery for 
ing nails.”—Partly a communication.—Dated 17th October, 1862. 

This invention cannot be described without ref to the drawing’ 
2807. G. T. BousFiEuD, Brixton, ‘‘ Manufacture of iron and steel.” —A com- 

munication.—Dated 17th October, 1862. 

In the manufacture of iron and steel by blowing atmospheric air into and 
through melted cast iron when contained in a suitable vessel, it 
usual to employ several tuyeres at or near the bottom of the vessel contain- 
ing the melt cast iron. This invention consists in applying a single 
tuyere at the side of the vessel near the bottom. The form of the tuyere 
may be varied. By thus using only one tuyere considerable advantage is 
derived in this manufacture.— Not proceeded with. 

2811. H. Lepcer and B. WitLiamson, Manchester, ‘* Substitute for tomb- 
stones, tablets, monuments, d-c.”—Dated 18th October, 1862. 

This invention relates to a substitute for tombstones, monuments, 
tablets, and other similar memorials, and consists in a combination of metal 
and glass, or other vitreous substance, the body of the record or memorial 
being constructed of cast or wrought metal, and arranged so as to receive 

yanels of glass bearing any inscription, or lettering, or ornamental design. 

hese panels are to be secured from the inside, and packed and bedded in 
any cement, and so arranged that they may be taken out for additional 
lettering, if required. The lettering may be preserved by varnishing or 

ainting the back, and the metallic portion of the structure may be painted 
. representation of stone, marble, or otherwise, the whole forming @ 
durable and economical substitute for the materials ordinarily employed 
in such records. The patentees further propose that wood, stone, marble, 
porcelain, cement, or any plastic materials, may also be employed with glass 
for such purposes. 
2812. J. BentuEY, Denton, Lancashire, ‘‘ Apparatus for forming and pressing 

felt hats.”—Dated 18th October, 1862. 

This invention relates to the apparatus ordinarily used for forming and 
pressing felt hats, and consists in certain various alterations in the form 
and arrangement of the said apparatus, and also in certain additions 
thereto. The First improvement consists in forming the lid or cover of the 
apparatus with a hinge,or joint on which it turns when lifted off the other 
part of the apparatus. The Second improvement consists in forming the 
pin of the hinge with a passage through it, which communicates with 
another tube or passage formed in an arm connected with thelid, and 
forming part of the hinge. Through these passages the water is supplied 
to the interior of the apparatus, or discharged from it at pleasure. The 
Third improvement consists in the mode of applying the india-rubber or 
elastic bag. This the patentee attaches to the under side of the cover by 
means of a hoop or ring, which is secured to the cover by means of screws. 
Yhe Fourth improvement consists in the mode of securing the cover or lid 
to the body of the apparatus. This he effects by means of radial bolts, 
which are acted on by a cam turning on a centre at the middle of the out- 
side of the cover. The Fifth improvement consists in forming the basin or 
mould in two or more separate parts, and at the same time firmly securing 
the parts together when in use. The Sixth improvement consists in the 
application of a gauge of a peculiar construction for indicating the pressure 
a the water when the apparatus isin use. This gauge is placed in a con- 
spicuous position, so that the operator can at all times know at what 
pressure he is working. 

2813. B. LauTH, Reichshoffen, France, “ Apparatus for polishing sheet iron or 
other metal."—Dated 18th October, 1862. 

In carrying this invention into effect the patentee employs three or more 
rolls, mounted on a suitable frame, and placed one above the other, their 
axles being horizontal and parallel to each other. He prefers the use of 
three rolls only, the upper and lower rolls being of equal diameters, and 
the other or intermediate roll, which works in contact with the other two 
being of a smaller diameter. The sheet iron or other metal to be polish 
is to be (either one or more sheets at a time) between these rolls, 
and their operation wil] polish the sheets and give them a beautiful lustre. 
By the employment of three rolls of different diameters arranged in the 
aforesaid manner, a sufficient pressure can be obtained to lengthen or draw 
the thinnest sheet iron or other metal, which has been hitherto unattain- 
able by the application of rolls arranged in any other way. By passing two 
or more sheets at a time through the rolls, the p will be aug’ ted, 
and the amount of work performed will also be proportionately increased. 


2817. W. CuaRK, Chancery-lane, London, ‘‘ Apparatus for dredging.”"—A 
communication.— Dated 18th October, 1862. 

The object of this invention is to render streams, rivers, or other channels 
navigable at all times, which otherwise, by reaxon of the displacement or 
accumulation of the sand or mud caused by floods, have their channels 
blocked up by sandbanks. When a ti dredging operation is 
effected on one portion of a sandbank from below, at a point where the 
current is more rapid than at others, and if the bed of the river he deeper at 
this point, the result is that, while the part above the bank is higher than 
the excavation produced by the dredging, the sand continues to descend, 
and if it ceases for a moment to run to the point being dredged, it will arise 
from the too energetic nature of the operation and the weakness of the cur- 
rent conveying an insufficient quantity of sand to the circumscribed area in 
which the buckets of the dredger work. The invention relates to an appa- 
ratus for obviating the above-mentioned defect in the dredging operation ; 
and this apparatus works with infinitely less power, but, at the same time, 
it effects the displacement of the sand to an extent proportionate to the 
force of the current, while it continually furnishes the current with a similar 
quantity of sand to that which the dredger takes up and distributes with 
facility. The principal features of this invention are, First, that it is self- 
acting, being actuated by a hydraulic wheel driven by the current. 
wheel communicates motion by means of suitable gearing to one or more 
screws used for raising the sand; and, further, the apparatus only works 
during ebb tide. Secondiy, it is only necessary to be about six feet high, 
and may be kept at the mouths cf rivers during bad weather. Thirdly, the 
various farts of which the apparatus is composed always retain their proper 
position, therefore, the useful effect is always at the maximum. Fourthly, 
the small size of the driving wheel renders it little liable to damage from 
the violence of the sea. 

2818. J. TanayE, Birmingham, “‘ Pulleys for raising heavy weights.”—Dated 
20th October, 1862, a . 

This invention relates to pulleys of the kind called differential pulleys, 
that is, pulleys of the kind described in the specification of letters patent 
granted to Thomas Aldridge Weston, dated the 25th of April, 1859, No. 
1,033, and consists in the mechanical arrang bh fter described, by 
the use of which the said differential pulleys may be applied to the lifting of 
heavier weights than they can conveniently be applied to the lifting of as 
ordinarily constructed. ‘fo the axis of the pulley the patentee attaches a 
toothed wheel, with which toothed wheel a pinion on another and parallel 
axis engages. The axis of the said pinion carries a ratchet lever or winch 
with which to turn it ; or it is provided with a spocket wheel with an end- 
less band passed over it for the same purpose. By giving a rotary motion 
to the axis of the pinion a slow motion is pe to the differential pulley. 
By this invention differential pulleys may be made very powerful without 
increasing the size of the pulleys to an inconvenient extent. Although a 
train of one toothed wheel and a pinion is sufficient for all ordinary pur- 
poses, yet muitiplying gear, consisting of a longer train of toothed wheels, 
may be employed where it is desirable. The toothed wheel and a may 
either work within or without the frame carrying the pulley. here the 
pulley is small the toothed wheel may be conveniently made hollow, the 
pinion taking into teeth on its inner surface. 


2820. R. A. BROOMAN, Fleet-street, London, ‘‘ Transferring designs and prints 
produced by photography to stone or zinc,”—A communication.—Dated 
20th October, 1862. 

This invention consists in reproducing prints produced by photegraphy 
upon lithographic stones, or upon zinc plates. Preference is given, how- 
ever, to lithographic stones, and the inventor describes the invention as 
applied to such stones. He takes a lithographic stone and grains it, as 
for ordinary use. He places it flat upon a table, and throws over its surface 
a small quantity of a composition of water bichromatised to saturation, and 
of thick solution of gum arabic mixed in equal proportions, and spreads it 
equally over the surface of the stone, and rubs with a clean rag to dryness. 
He takes a transparent positive photograph upon glass, and applies it with 
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the face carrying the impression in contact with the stone, and fixes down 
the corners of the glass with wax or cement. All this is performed ina 
dark chamber. In some cases, especially where photographs cannot be | 
readily obtained upon glass, he uses positives on paper. The positive 
being fixed upon the stone iscovered with a biack cloth to protect it from | 
light, the stone is then taken to the spot where it is to be exposed, and the 
cloth is removed. The light should be brilliant or diffused, according to 
the design on the photograph ; brilliant for sharp lines, and diffused for 
designs possessing delicate half tints. ‘Ihe time of exposure will vary with 
the light—on a fine day at noon, for example, about one minute will suffice. 
After the time allowed has elapsed, he covers the stone with the black 
cloth, and returns it to the table ina dark chamber. He raises the glass or 
paper with care, and throws on the stone a solution of potass, for the pur- | 
of destroying the coat of bichromatised gum in those parts protected | 
from the action of light, and to form a slight engraving. In about a minute 
or more he inclines the stone and allows it to drain, then places it flat, and 
passes over it a sponge containing some such fatty matter as soapsuds, 
which he causes to enter into the engraving produced by the solution of 
potass. He next wipes the surface with a soft linen or other rag, and, when | 
dry, he gums the stone as in the ordinary lithographic process after it has 
been acidulated. He leaves the stone to rest for about a quarter of an hour, , 
and then inclining it, washes it with plenty of clear water, and allows it to 
drain. He again gums it and places it on a lithographic press, allows abou 
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a quarter of an hour or more to elapse, and then inks the stone, and pro- 

ceeds to print, as in the ordinary process.—Not proceeded with. 

2822. N. R. Haut, Rosh-rville, Kent, and M. L. PARNELL, Strand, London, 
“ Thermometers.” — Dated Wth October, 1862. 

This invention consists in stretching between two fixed pins or stationary 
points (which said pins or points can be fastened in a wall or elsewhere, 
or ina portable frame) a suitable length of wire, to which is connected a 
spring, and is so adjusted that the spring shall be drawn out or wound, 
which will keep the wire in a strained ition, and the changes of tem- 
perature causing the wire toexpand and contract the spring will give or 
take by this arrangement, and form the working part of this thermometer. 
2823. W. A. Turner, Laurence Pountney-lane, and T. T. CovGHin, Stones’- 

. ugh, ‘‘ Apparatus for measuring cloth and other fabrics.”— 
Dated 2th October, 1862. 

This apparatus consists of two upright ornamental standards formed of 
iron strengthened by tie rods. The upper ts of the standards contain 
bearings in which a metal or wooden roller is set, the axis of which is ex- 
tended so as to be fitted with a crank handle, and with a small driving 
pulley. Another similar roller of different diameter is set in bearings 
working in slots in the standards above the former roller, on which it rests ; 
this latter is likewise fitted with a pulley, and is enabled to rise and fall in 
the slots according to the thickness of fabric to be passed between the two 
in course of measuring. The top of the standards supports a crossbar, on 
the centre of which is fixed an indicator, consisting of a circular dial having 
numbers thereon, indicating yards or metres or other measures, and 
another series of numbers indicating tens of yards or metres up to any 
desired number. There are two hands or indicating pointers turning in 
the centre, one for each series of figures. Behind the dial a series of 
toothed wheels and pinions are set in bearings, actuating each other after the 
manner of clockwork, the first wheel receiving motion by means of a worm 
or endless screw set on a shaft worked by a pulley at its extremity, the 
shaft extending from the indicator along the crossbar, so that its pulley 
may be exactly vertical above the former pulleys described. Around the 
driving pulley and the uppermost pulley a vulcanised india-rubber band is 
to be stretched, so that as the goods to be measured pass between the two 
rollers, turning the same, the indicator will be actuated and correctly 
register on the dial the quantity of fabric which has been drawn through 
the apparatus. The lower roller must be so arran with re; to its cir- 

f as to indicate yards on the dial, but the upper roller must be of 
such dimensions as to cause the dial to register metres, or other required 
foreign measure ; and when such foreign measures are required to be ascer- 
tained, the india-rubber band must be detached from the lower roller, and 
a shorter one, but crossed, may be adjusted so as to be stretched around 
the pulley of the upper roller and that of the indicator. In front of the 

PP on t pposite arms of the standards to those which contain the 
foregoing portions of the machine a shaft is set in bearings turned by a 
handle. Upon this shaft the goods may be wound or rolled up as they 
come through the measuring rollers. When the apparatus is not required 
to roll goods, but only to measure and examine them, the shaft and handle 
may be dispensed with, and the machine may only consist of the two rollers 
set in standards with the indicating apparatus; then, by turning the handle 
of the measuring roller, the goods will through the rolls, and 
may be ined and 1 thereby, either for English or foreign 
measures. The lower portions of the standards serve to contain or support 
in bearings tightening or friction rollers, over and under which the fabric 
—— and whereby a stress is laid upon it, so as to cause it to be tightly 
rolled up. 














THE IRON COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Finisuep Tron Trave: Dulness—Tue Sreike or Puppiers: Return 
of a few to work: The Strike continued: Support obtained— 
Sacririces OF Masters T0 Resist THE Men—Pie¢ Iron Trave: No 
Sales—Exports or Iron 1n Aprit: Board of Trade Returns 
Examined—Coat Trave: Tolerable Activity: Exports of Coal— 
GenERAL Harpware Traves: Falling off in the Demand: Effects of 
Rise of Metals—Exprorts oF HaRpWaREs IN Aprit: Board of’ Trade 
Returns Dissected. 

Tue iron trade of South Staffordshire continues in a far from satis- 

factory state. Only a few orders are coming in, chiefly to first-class 

houses, and the execution of certain of these is somewhat delayed 
by the united action of the masters in resisting the demand of those 
puddlers who have struck work for an advance of wages. The em- 
ployers whose men are at work continue to supply those makers 
whose men are upon strike with puddled bars in a quantity 
which so greatly inconveniences themselves that they are unable 
to keep some of their mills at work, notwithstanding that they have 
orders on their books waiting execution. Puddled bars are also 
being delivered from North Wales to the establishments at which 
the men are out, yet all the help such firms receive is insuf- 
ficient to enable them to supply all their customers with 
the required quantity of finished iron; and some orders are 
leaving the district. A few puddlers have gone in during the 
week, and more are expected to follow next week. The 
mass of the men, however, decline to return; and, owing to 
the encouragement they receive, have again resolved to remain 
out. The total amount of assistauce they have received this 
week is £122 5s. On Wednesday they received £11 from York- 
shire; and, among other trades unions, the Colliers’ Union of Raw- 
marsh have promised them aid. They are alsc led to expect aid weekly 
from the Anchor Smiths’ Union, and the glass makers and glass 
cutters, the latter of whom have this week sent them £5. The com- 
mittee assert that the men will not only not return to work till they 
have obtained the rise of 1s. a ton, but also have an understanding 
relative to the standard to regulate the remuneration to be received 
in the future. We have not heard of any effort being made by the 
men to obtain an interview with their masters relative to the plea 
which they have set up, that the scale of their wages is dispropor- 
tionate with that which applies to the remuneration received by the 
other classes of workmen. At one works, however, the 
men who have remained at work have, in the past week, 
waited upon the principal of the firm desiring an alteration 
relative to the price paid for puddling a certain exceptional 
class of bars. But they selected an inappropriate time for making 
the application, inasmuch as the conference had reference to a state 
of things not of universal application. Mr. Hartley, therefore (for 
the application was made by some of the men at the Shrubbery 

Works in Wolverhampton), informed them that whatever might be 

the merits of the application, he could not enter upon the discussion 

of it whilst the strike lasted, for a!though they (the applicants) were 
not upon strike, yet if he should, at this juncture, concede any 
claim they might make, it would at once go forth that Messrs. 

Thorneycroft had advanced the wages of their puddlers. The 

matter of the conference was not, therefore, we are informed, dis- 

cussed; for the men are understood to have seen the reasonableness 
of Mr. Hartley’s objection to enter upon it, and were not reluctant to 
postpone the consideration of the question until a period when there 
existed no obstacle to its consideration without prejudice. The objec- 
tion to this result was the less, as the subject matter of the conference 
is of some thirty years’ standing. The course which Mr. Hartley pur- 
sued in this case merits the warmest acknowledgments of the 
trade; and it is only a further instance of the determination of the 
masters to “hold together” during the strike. ‘[hat there is great 
need for such a course is clear from the increasing competition to 
which this district is being subjected. It is a fact that Welsh 
finished iron is now being sold at 26s. a ton below the prices of 

Staffordshire firms, with whose iron it so successfully competes in 

appearance that it is not unfrequently sold instead of it by 

Liverpool agents. A large quantity of it is also arriving here for 

use in chain and hurdle and fence making. 

The following particulars relative to ;the export trade in iron 
during April last, as compared with the same month in 1861 and 
1862, we obtain from the Board of Trade returns last issued, and 
which we notice more at length below :— 


MontH oF APRIL. 
1 


; 861. 1862. 1863. 
Pig and puddiediron .. .. .. 4. £123,201 .. £125,239 .. £127,188 
Bar, angle, bolt, androdiron .. .. 203,570 218,137 .. 237,7 
Railway iron .. .. .. .. oo « 862,865 226,892 .. 280,321 
Iron WITE «6 +6 08 oe ve oe 80. 24,193 .. 39,206 
SEO GUNENEE co os <6. :00. 00 00 61,199 .. 45,728 .. 63,274 
Iron hoops, sheets, and plates .. .. 87,704 .. 85,648 .. 154,187 
Wrought MOT. 20 ee s+ oe os ee 199,766 2. 163,262 .. 220,001 
Old iron for re-manufacture.. .. .. 4,127 .. 7,549 .. 9, 
Steel, unwrought .. .. oo o. ce 71,210 .. 80,109 .. 81,489 


Pig iron}cannot now be sold, notwithstanding that sellers are 
offering it at rates very favourable to purchasers. 

The increase in pig and puddled iron, though not large, extended 
to all countries except France and Holland. There was a diminution 
of exportation of bars, &c., to the countries just mentioned, and also 
to the Hanse Towns ; but the shipments to all other parts show an 
increase, which, in the case of Italy, Australia, and America, was 
very considerable. The increase in railway iron is remarkable, as 
showing the extension of railway communication to remote parts 
of the world, for although considerable, yet it was confined almost 
exclusively to countries unspecified in the Board of Trade accounts. 
There were no exports to Cuba or Brazil, and the shipments 
to France, Prussia, Sweden, Spain, and Chili show a decline; and 
in the cases of India and Australia very largely ; while the value of 
the exports to countries unspecified rose from £51,026 to £143,664. 
The only exception to the increased exportations of castings was to 
Russia. The increase in hoops, sheets, &c., was general, except to 
Prussia and the United States; that in wrought iron extended to 
every country except Holland, Russia, the Hanse Towns, India, and 
South Africa. In steel there was a diminution to France and the 
United States, the increase taking place in the minor markets un- 

pecified in the ac ts. 

Coal is in tolerably good demand, but much less is being brought 
to the surface than would be gotten if the puddlers’ strike were 
over. The returns of the Board of Trade show that in April last 
we sent out of this country coal, cinders, and culm worth £345,791, 
against £310,213 in April last year, and £380,093 in the same month 
in 1861 

There is nothing new to report relative to the general hardware 
trades, further than that there are not so many orders either in Bir- 
mingham, Wolverhampton, or the surrounding townships as there 
were last week. Very unsatisfactory reports continue to be sent 
home by travellers, and the prospects are other than cheering. The 
nailmakers have accepted the reduction without striking, for not 
only is the demand fallen off, but also the Belgian makers are so 
seriously competing with the British makers that the Belgian 
article might, Sates this reduction, be obtained in Liverpool full 
20 per cent. below the price at which the English article could be 
sold there. 

The upward movement in tin and copper cannot, it is thought, be 
supported while trade remains in its present condition. 

The Board of Trade returns for April, which were issued on 
Saturday last, showjan increase of our export trade, whether as com- 
pared with the earlier months of the year or with the corresponding 

riods of 1861 and 1862. The declared value of the exports of 

ritish manufacture and produce, which amounted in January to 
£8,045,155; in February, to £9,298,576; and in March to 
£10,217,473, rose in April to £11,897,177, against £10,905,213 in the 
corresponding period of 1861 and £9,822,888 in that of 1862. This 
increase extended to all the principal articles of export except hard- 
wares, leather goods, and woollen fabrics, even cottons—both 
fabrics and yarn—were no exception. But the shipments 
of arms declined in value from £59,261 in the corresponding month 
of last year to £32,629. Cutlery increased from £22,583 to £26,597, 
though there was a decline in the exports to France, Spain, Hol- 
land, and the United States. Manufactures of steel or of steel 
and iron combined, and implements of industry other than 
agricultural not wholly composed of those metals, increased from 
£34,649 to £39,440; but the exports of German silver, Britannia 
metal, pewter, and papier mdché- manufactures declined from 
£266,389 to £253,010. Steam engines rose from £109,644 to 
£120,698, owing, chiefly, to extensive shipments to Spain, though 
there was a small increase also for France and Russia, all other 
countries showing a decline. The value of the exports of other 
descriptions of machinery rose from £157,420 to £200,065—an 
increase which was nearly general; the exceptions being Holland, 
the Hanse Towns, Russia, and India. The exports of plate, plated 
wares, jewellery, and watches, rose in value from £38,836 to 
£42,639. The value of the metals exported, and not given above, 
is shown in the following table:— 


Monta oF APRIL. 





1861, 1862. 1363. 
Wrought copper and yellow metal .. £147504 ., £192,623 .. £279 976 
URES 2c cc ce ce ce 6s 80 of 7,849 a 15,695 .. 18,211 
BOER <c sc 20 08 660 00 60 8 39,572 .. 61,693 64,966 
Tin, unwrought a. ww tO 38,032 .. 28,031 .. 43,229 
Tin plates .. .. «2 «+ oc of oe 11,715 .. 93,305 .. 156,347 
Be ts eh GO we G6 ee 1 13,452 13,101 7,091 


In unwronght copper the increase was general; but that in 
wrought copper and yellow metal, though very great, did not 
extend to the Hanse Towns, Italy, and the United States. The 
increase in lead was confined to the exports to Russia, India, and 
China. That in unwrought tin took place chiefly in the exports to 
France, while in tin plates the increase was general. 

The imports continued on an extensive scale, but those of copper, 
tin, and steel fell off. At the same time there was an increase in 
bar iron, lead, zinc, and silver ore. 

It isour duty to report yet another boiler explosion at an iron- 
works in South Staffordshire, which has occasioned the death of 
five men, and has injured more or less seriously thirteen or four- 
teen others. Sad as the consequences are they are happily not so 
distressing as those that attended the explosion at the Millfields 
Ironworks, which are situated not far from the works where the 
present accident happened. 

At about ten minutes after six on Saturday morning a shock as 
of a distant earthquake, accompanied with a loud booming report, 
stariled a large number of persons in and about Bilston. The 
cause of alarm was soon found to have originated in the explosion 
of a boiler at the finished iron works of Messrs. W. and J. 8S. Sparrow, 
lying off the West Midland Railway Station, and known as the Bilston 
Mill. The works in question occupy a space of about two acres, which 
are thickly covered with all the appliances for puddling and rolling 
iron in most of the shapes in demand in the general market. The 
engines are three in number. The one that works the rail mill and 
the forge in connection with it is supplied with steam from two 
large breeches tube firing boilers that, when the accident happened, 
lay side by side, partially embedded in the customary brickwork 
and had been planted just without the roofing of the mill. At the 
time mentioned ‘the boiler, the position of which was furthest from 
the mill, exploded without giving the slightest warning. At this 
time the men, who had been working all night, were coming 
off duty, and the day men were taking their places. Amongst 
these the wildest consternation ensued upon the report being heard, 
for it was accompanied with the destruction of the slating of the 
roofs of the buildings, and the impelling in every direction of hot 
bricks, shattered piping, and machinery, together witha heavy shower 
of both scalding and cold water. For some minutes the air seemed 
darkened by the liberated steam and the flying débris. When an 
examination of the premises could be made with safety, the boiler 
was seen to have been torn in two with a third of its Tength lying 
on the outside of the works, and the other two-thirds shot into the 
mill to which it belonged, and in aright line with the position it 
had before occupied. In its progress it destroyed the machinery 
connected with the steam saw, the riven end of it lying where the 
convex end might have been expected to rest. Beneath the riven 
end there was lying the body of the master millwright of the 
works, named njamin Morris, aged forty-seven, of Gibbet- 
lane. He was shockingly mutilated, for his intestines were crushed 
out. By lifting with a screw-jack the mass of iron which lay 
upon him, his remains were gathered up, and as decently as 
possible removed to one of the out-houses of the works, 
to which other three puddlers were carried, who had been 
killed at their furnaces. The fifth man died in the hospital. 
He had been buried for some time beneath the hot brick- 
work which fell upon him in a long boat in the canal which ran 
into the works. At the inquest, which was opened on Monday, 
James Evans, the managing engineer of the works, deposed :—His 
duties at the works were to look after the engines and boilers, to 





regularly examine them, and see that they were always in proper 


3°5 


working order. He last examined the boiler that exploded and its 
companion boiler on Friday night, about six o'clock. His attention 
had not been in any way called to the boilers, and he examined 
them in accordance with his usual practice, before leaving work. 
Had never had any complaint about either of the boilers. When he 
examined them on Friday night he was satisfied that they were all 
right and in good working order. The pressure for several months 
past had been kept at 341b.to the inch. That was less by seven 

unds than what was usual previous to the accident last year at 

illfields, Before then the two boilers had been worked at 41 1b. to 
the inch, but he considered they could be worked as well, and much 
safer, at a less pressure, and he therefore reduced them each to 
34 lb. Never had any fear that the steam “clack” was not large 
enough. The boiler in question was last cleaned and repaired on 
the previous Tuesday and Wednesday, and it commenced working 
again on the Wednesday night, in what he believed perfectly 
good and safe working order. Went over both the boilers and 
carefully tested the “ buoys” and steam “clacks” on the Friday 
evening, and was satisfied as to their good working condition. The 
diameter of the steam “clack” was 5h}in.; the length of the boiler 
was 28ft. by 7ft. 5in. in diameter. It was originally supplied by Mr. 
Davis, of ‘Toll End, aud had been on the works to witness’s know- 
ledge more than twelve years, though pi not all that time in 
wear. The area of the valve was 213 of an inch, which, calculated 
by 755, gave 341b. to the square inch, at which pressure witness 
considered the boiler quite safe. The plates of the boiler were 
seven-sixteenths of an inch in thickness, and the weight of them 
126 lb. Witness examined the boiler after the accident, on Saturday, 
and found that the plates had been ripped clean through the centre 
by the rivet holes. He considered that at the time of the explosion 
the boiler was well filled with water by the quantities that 
were scattered about immediately after the accident. The 
only reason I can give of the explosion is that there must have been 
an undue amount of pressure, and I aw now of opinion that the 
steam “clack” was not sufficiently large to let off the steam when 
generated at extra pressure. That is the only conclusion I can come 
to. I understand that the engine had been standing about half an 
hour bofore the explosion took place, and therefore the steam would 
be accumulating. When the boilers are cleaned they are examined 
both inside and out, but we cannot examine the inside so well as 
the outside unless we use a light, and if a slight seam crack did 
exist, it might be so covered with “scurf” as to be passed by 
untouched. ‘The boiler ought to have carried a pressure of at least 
501b., and, from its quality and condition, I certainly should not 
have expected it to have exploded at 341b, If the pressure had been 
10 lb. heavier than it was, I should have expocted the steam to have 
roared frightfully. I never found any difficulty in the supply of 
water. The pipes are 4ip. in diameter, and there is a clear passage 
through them now of 3}in. Both the boilers were weighted alike, 
with a wheel buoy:and a feed buoy to each. We have not yet found 
the steam “clack” of the exploded boiler; it is supposed to be 
under the rubbish. The face of it and a portion of the pipe have 
been found. The engineman Grifliths is a person in whom I have 
every confidence. The force pump which feeds the boilers was kept 
at work night and day, aud was regularly attended to. I consider 
a self-feeding boiler by far the safer, and more reliable than one fed 
by hand. There might be seam cracks without the possibility of a 
discovery. Had examined the plates, but could not discover any 
evidence of a seam-crack. We, however, have discovered one, and 
so also has Mr. Claridge, engineer, of Bilston, who was one of the 
jurymen, and it extends from the point at which there had been the 
Leakage spoken of; and to this is doubtless duo the terrible calamity 
—one in almost every respect similar to that which happened at the 
Chillington Peanetn not a long while ago, in Wolverhampton, 
The inquest has been adjourned for the report of Mr. Holcroft, 
engineer, of Bilston. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

State or Trapve: Sheffield: Leeds: Cleveland Iron District—Srate 
or THE Corron Disraiwts — Rawway Progress in Dersysurrse— 
Norruern Matrers: Zne Derwent /ronworks and the Northumber- 
land and Durham District Bank: Newcastle and Gateshead Water 
Company: Dock Extension at Sunderland — ‘Tne Brier over tHe 
‘Trent at KeapLey—Measey Docks anv Harpour Boarp—Orner 
Liverpoo. ‘Torics —West Rivine, Hut, anp Gaimspy Ramway 
—Sream SHIPBuILpING ON THE CLypeE—Soutu Essex Warenwonks’ 
Company. 

Ar Sheflield the orders received from America for war materials are 

still large. Orders are constantly being executed for goods required 

in the Confederate States, and when the articles do not reach their 
destination the commands sent are sometimes repeated. The Leeds 

Chamber of Commerce reports, with regard to the iron, machine, 

and engineers’ tool trades of that town and district: —“ The makers 

both of best and common iron are generally busy, with a fair suppl 

of orders, The machine makers continue as before, fully employed, 
but without any great amount of orders beforehand. ‘he engi- 
neers’ tool trade maintains the improvement reported last monih, 
and it is likely to do so for the present. Locomotive and railway 
plant manufacturers continue busy, as do also the makers of cut 
nails.” With reference to the Cleveland iron trade Messrs, KR. 

Stephenson and Cv., writing from Middlesbro’-on-Tees on Saturday, 

observe :—*“ Our pig iron market has been steady during the past 

month. Prices are firmer, aud the general tone is such as to warrant 
us in predicting a better future. ‘The turbulent character of politics 
abroad, and the exciting struggles, with their ever-varying results, 
across the Atlantic, produce but little effect, comparatively, upon us 
here. We have nothing in the shape of large stocks in the hands 
of speculators which is susceptible of the most vague rumour, and 
by which prices generally are regulated. All our sales are bona fide, 
made directly with the consumer, and frequeatly for immediate use. 

Our exports may not be equal to our expectations, but our stocks are 

a mere cypher, some of the makers having nothing wherewith to 

satisfy pressing demands. Manufactured iron is in good request; 

large orders have been received, and prices are slightly on the ad- 
vance. A still further accession of orders may be anticipated, many 
of the existing contracts with iron ship-builders being uearly run 
off. Extension seems to be the prevailing practice at present at 
many of our ironworks, Additional blast and puddling furnaces 
are being erected by existing firms, and new companies are contem- 
plating the erection of furnaces on sites not yet determined. The 
development of new fields of ironstone near Whitby is engaging 
the attention of a few capitalists, with a view to the smelting of the 
stone in the immediate vicinity of the mines. Our iron ship-build- 
ing is in a very flourishing condition, all the yards being iu full 
work. Messrs. Candlish and Co., of Sunderland, hope to have their 
new yard on the T'ees ready for work by the Ist of August. ‘I'he 

Tees, at and near Middlesbro’, offers many advantages to the 

iron ship-builder; nearly every article required to complete a ship 

of considerable magnitude being obtainable on the spot; while the 
width of the river guarantees exemption from accident when 


launching.” 
Mr. Baker, one of the inspectors.of factories, in a recent letter to 
the Home Secretary, observed :— “In Wigan nine-tenths of the 


machinery is standing, in Bolton, Burnley, and Farnworth the 
people are working four daysa week upon the average, in Stockport 
not quite three days,in Hyde about a day and a-half, in Leigh nearly 
full time, in Radcliffe half-time, in Colne nearly full time, in Padiham 
four days.” He then observes that there is now but very little doubt 
that Surat cotton may be substituted for American cotton for most 
purposes, if not for all. He believes that Indian cotton may be spun 
to “high counts.” He continues, “There is everywhere in these 
districts a feeling and belief ‘that the worst is passed,’ and that 
‘they shall now be able to carry on till either the American war 
ceases, or until cultivation has produced and railways have brought 
other suitable cottons into the English market.’ In all these districts 





there are considerable extensions of cotton mills going on, and many 
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new mills are being erected. I had been informed that goods made 
of Surat cotton would not bleach as well as those made of American 
cotton, but I have since seen that in this respect there is scarcely an 
appreciable difference. When the cotton trade revives and the 
spindles and looms of the new works are added to those of 1860, 
hands will not only be scarce, but unreasonable in their demands. 
It cannot be estimated that more than 535,900 of the 802,350 bales 
in stock and coming will ever reach the consumers’ hands, which, at 
the usual rate of 9}0z. consumption of cotton per spindle per week, 
and for full time, would employ all the cotton spinning hands in the 
United Kingdom abouttwelve weeks, or half-time toabout November 
next, independent of the quantity of cotton supposed to be stored in 
America.” Since Mr. Baker penned these observations, matters 
have experienced a further slight improvement. 

On Saturday two new lines of railway—one from Whaley Bridge 
to Buxton, and the other from Rowsley to Buxton—were opened for 
traffic. The first is in the interest of the London and North- 
Western, and the second in that of the Midland Company. The 
first line is nine miles long, and the works were commenced Keesenn 
three and four years ago, The engineering difficulties have been 
nearly overwhelming. Two contractors successively left the 
line in an unfinished state, and the London and North-Western 
Company were compelled to take them under their own care. The 
soil of the country is composed of clay,and a more treacherous sub- 
stance to work upon could not be imagined. Ir several portions of 
the route the foundations have given way half a dozen times, and 
throughout the whole length progress has been often delayed 
because of the insecure nature of the ground. The engineer was 
Mr. Cross, of the firm of Messrs. Locke and Errington. There are 
several bridges and aviaduct on the line. Starting from Whaley 
Bridge the line proceeds at once through the coal measures on Mr. 
Gisborne’s estate, and when the smearings of the soil are washed off 
the coal strata can be distinctly seen cropping out of the bank 
side, the formation of which involved extraordinary trouble. On 
leaving the Chapel-en-le-Frith station the new communication 
runs through the Kaves tunnel, which is over 300 yards long; and at 
the end it skirts along the Old Peak Forest tramroad. At the 
distance of a quarter of a mile there is another tunnel, only 80 yards 
long. After leaving the second tunnel, the line divides the lime- 
stone from the grit stone, and on the left bank the lime-stone strata 
is discernible, while on the opposite bank the coal measures can 
plainly be distinguished. Doveholes station is the next point of 
iuterest. Extensive lime-works are carried on in the neighbourhood, 
which is very rich in Druidical remains. The line also passes close 
to great. lime-works carried on by Mr. Bibbington, of Rochdale. 
From Whaley Bridge to this point the line ascends, the average 
gradient being 1 in 66. In some parts, however, the steep is 
greater. From the starting point at Whaley Bridge to these 
lime-works the rise amounts to 360ft. The line now, however, 
begins to descend, the gradient being about thesame as before, 
during the two miles which form the remainder of the journey. 
‘The other line also opened on Saturday, and belonging to the Mid- 
land Company, gives Buxton increased communic ition with Derby 
The station at Buxton adjoins that of the Whaley Bridge and Bux- 
ton extension, the lives, of course, coming from opposite directions. 

From the north, we Jearn that in connection with the liquida- 
tion of the Northamberland and Durham Di trict Banx an 
order is to b+ made for the sale of the Derwent Ironworks, unless 
an ayperl is lodged agiinst such a course within twenty days. The 
necessary obj-ctivn, will, however, in all probability be taken by a 
committee of creditors. A s ecial mee ing of the shireholders in 
the Newcastle and Ga‘eshead Water C »mpinv was held on Saturday 
to consider the mode of raising the additional capital smetivned by 
a recent new Act of Parliament, and rendered necessary bv an 


‘exten-ion of the existing works. So urvent were some of thove 


operations that a sum of upwards of £39,000 has already been 
expended in their execution; and to meet this vutlay the directors 
were authorised to create the usual extra shares, in proportion to 
which the borrowing powers will be brought into requisition. All 
that is immediately required is about £24,000, but by the beginning 
of next yearacall for the remaining amount will most likely be 
made. Mr. Burdon-Sanderson, who presided, stated that the pro- 
spects of the company were more cheering than for some time pas‘. 
He added that it would be withi: the recollection of those present 
that he stated at the meeting held about 18 months ago, at which Mr. 
Bateman’s report was brought forward, that the first sun they should 
need would be £37,000—that was, for pipe extension, £25,900; for the 
construction of a third engine for the high service, £5,000; and 
£5,000 or £7,000 for the filters at Benwell and for the Tyne filtration 
at Newburn, making a total of £37,000. They had received the 
authority of the shareholders to go forward with those works at 
once, as they were so necessary that they could not wait until they 
got an Act of Parliament authorising them to construct them. 
That Act had now been obtained, and by it they had power to 
construct, or rather to sanction those works after the works them- 
selves had been done. It was now necessary that the capital should 
be raised for paying for those works, and that the directors should 
have power to borrow toa certain extent in proportion to the capital. 
We lately noticed that financial difficulties had appeared in the way 
of the dock extension project at Sunderland. These obstacles are 
now removed, as the Government has agreed to introduce a bill to 
place on a more equitable footing the loan of £150,000, granted by the 
Exchequer Loan Commissioners ; and as the measure has already 
been read a second time in the Commons, without opposition, no 
apprehensions as to its ultimate safety are entertained. ‘The bill for 
the execution of the new works awaits the royal assent, 

The great bridge across the Trent at Keadley is being proceeded 
with according to the original plan, a recent influential deputation 
to the Board of Trade having failed to secure certain changes 
sought for. 

At the last sitting of Mersey Docks and Harbour Board, the works 
committee recommended that an offer of Messrs. Fawcett, Preston, 
and Co., to furnish an iron steam ~— machine for the Birken- 
head docks for £16,025, be accepted. . Boult expressed his surprise 
that the board should be called upon to sanction an expenditure of 
£10,000 for a dredging machine, which would involve, he presumed, 
an expenditure of not much less than £1,500 or £2,000 a year, 
without a single word in explanation of its necessity. H: believed 
that this dredging machine was for the purpose of dredging the low- 
water basin on the other side of the water; and, if that were so, 
he cou'd only say that a more objectionable grant he had never seen 
made since he had had the honour of a seat at the board. It was 
well known that Parliament compelled the Trust to construct that 
basin upon certain plans under the advice of Messrs. Rendel and 
Brunel, and that they and the railway companies, for their own 
objects, insisted that it should be done in the most costly manner, 
maintaining and insisting that the basin would be effectually cleansed 
and dredged by the present most expensive sluicing apparatus. He 
did not know what the actual expense of that apparatus had been. 
He did hear a gentleman say that it cost £300,000. That was pro- 
bably over the mark, but £100,000 would not be over the mark, aud 
probably £150,000 would be nearer the truth. He thought it was 
perfectly premature to pass a vote for any such purpose as the one 
proposed. The board did not want the basin, it had been made 
altogether for the convenience of the railway people. He moved 
that the purchase of the dredging machine be not confirmed. The 
Chairman, in explanation, said the late engineer, Mr. Hartley, when 
parting from the board stated that it would be absolutely necessary 
to have such a machine, in which opinion the present engineer en- 
tirely concurred. Mr. Laird, M.P., said, althouga this dredging 
machine was more costly than dredging machines usually were, if it 
would dredge in the dcep water of the low-water basin it would 
dredge any shallower part of the works; and he hoped that the 
board would not stultify itself by adopting the amendment, but that 
it would confirm the rec lation of the c ittee. Mr. Boult 





had diverged, as usual, into a variety of subjects connected with the 
Birkenhead docks; but he begged to remind Mr. Boult and the 
board that these plans were carried out under an arrangement with 
the railway company and with Parliament. The board deliberately 





entered into an agreement to make this basin, and he believed t 
the basin having been made, the board were bound to the best 
their ability to maintain it. He wished to ask the engineer when he 
thought it likely that the low-water basin will be open. He should 
also like to know whether, when the Morpeth Dock was completed, 
the engineer could so arrange it that it could be used as a graving 
dock for large steamers, pending the completion of the works. He 
thought it would be a great uccommodation for ships of a large 
draught of water if it could be so arranged, because, from the great 
depth of water there, it would do three or four times as much work 
as any common graving dock. Mr. Lyster, the engineer, replied that 
the excavations were now ina very forward state in the low water 
basin, and he was in hopes that in one week from that time they 
would be quite completed. He had been in hopes that they would 
be finished even earlier than that, but the last few days had disclosed 
a great number of piles that were proved to be great obstructions to 
the completion of the excavations, and that had delayed them longer 
than he expected. After that was finished the coffer dam would 
have to be removed, which would be rather a lengthened operation, 
andthe contractor had four months to complete it, but he (the 
engineer) was in hopes that it would be finished in a shorter time than 
that, and that they would be able to open the low water basin in 
three months from the present time. As regards the Morpeth dock, 
he did not at all see why it should not be made use of as a graving 
dock, and he thought it would be quite completed for that purpose in 
about six months. In further explanation, the engineer said he did not 
think the board would be doing right in waiting to test the experiment 
as to the efficiency of the machinery, which he considered very proble- 
matical, without ordering the dredging machine, and for that reason 
Mr. Hartley concurred with him that it would be very wise to order 
it. Certainly, one would be required for the other entrances the same 
as at Liverpool, to keep them clear. The machine proposed will 
dredge to 39/t., whereas the present ones will only dredge to 3), It 
would be impossible to tell off-hand what the working expenses 
would be as compared with the existing machines, but it would not 
be in the proportion contemplated; the same engineman and the 
same hands would work both. The consumption of fuel would be 
greater, and in that case it would be slightly in excess of the present 
working expenses. On a division, the board agreed by 14 to 1 to 
adhere to the recommendation of the committee. Another rather sharp 
letter was read from Mr. C. Maclver in reference to the treatment 
accorded to the ships of the British and North American Royal Mail 
Steam-packet Company. Mr. Maclver observed: —“ Y..u are aware 
that the charge four dock rent levied upon the Roya! Mail steamers 
has in the two cases in which it has been exacted been paid under 
protest as not applicable tu these particular ships; and 1 would 
respectfully beg that you take the following into consideration as 
re-sons for exemption from this charge, and which reasons you 
will see are special, and only applicable to the ships of this par- 
ticular company. In the first place, the rate levied upon steamers 
lying in the Liverpool docks beyond the specitied time of three 
months is 2d. per ton, and only $d. per ton in the Birkenhead 
docks; and, for vessels that can take advantage of it it muy be fair 
enough. But as these paddie-wheel steamers of the Royal ‘Mail 
service have a greater breadth than the present entrances of the 
Birkenhead docks will admit, perhaps you will allow this con- 
stitutes a difference between them and other ships that can enter 
these docks sufficient to ju-tty on your part a relaxation as 
regards these particular steamers. But [ go further, and claim an 
exemption fiom this extra dock rent upon the specitic ground 
that so many of the Royal Mail steamers are excluded from docking 
from want of water, and obiized to remain in the river at great 
expense, and do ali their work there at great inconvenience, tht 
the few that do get into dock are, therefore, not just!y liable for 
extradock rent, the dock board having it on record that thes: Royal 
Mail stea:ners, fur the last twenty years. never have received, and ure 
not now receiving, adequate accom nodation in dock, for which 
payment has been exacted. The dock board, in claiming tor extra 
rent for the vessels of the Royal Mail Company overlook the fact 
thatin many cases the-e vessels, lying up, are prevented from 
relieving the running ships. just because the tides will not let them 
out of dock. For example, to relieve the Europa, and let her 
in o dock, the state of the tides compelled the Africa to go into the 
river ten or twelve days before her sailing time; and if the dock 
board were to rigidly adhere to levying extra dock rent upon these 
particular ships, | can assure the boird that, for all practical pur- 
oses, they might as well lie up im the port of Havre, and where, I 
ave no d»ubt, they would be very glad to receive them. I trust 
that the dock board will see it in the light of an injustice. We could 
certainly evade the charge by causing each ship in turn to make a 
short voyage; but I know it is not the intention of the board to 
inconvenience the Royal Mail service by adopting a course which 
cannot possibly result in advantage to the dock estate.” 


As regards other Liverpool matters, we may note that the Darien, 
the pioneer steamer of the Liverpool, West Indian, and Central 
American Steam Navigation Company, which sailed from Liverpool, 
April 22, arrived at St. Thomas, May 10, thus making the run in the 
short space of 18 days. Mr. Arnott has directed the attention of the 
local Polytechnic iety to the Suez Canal scheme, combating 
various — urged against it, and urging its importance and 
practicability. Emigration from Liverpool has rapidly increased in 
1863; up to the end of May, 36,705 more persons left the port than 
during the corresponding five months of 1862. 

The works of the West Riding, Hull, and Grimsby Railway, ex- 
cepting the Oakenshaw branch and the stations, are to be completed 
by the end of 1864. The purchase of the land is now being pro- 
ceeded with, and considerable portions have been already secured. 
The contractors are Messrs. Smith and Knight, of Westminster, who 
have commenced operations, and will in a few weeks have a large 
staff of men engaged. 

Our budget of intelligence with respect to Clyde shipbuilding is 
not so copious as it was last week. It may be stated, however, that 
the owners of the Montreal ocean steamship line have contracted 
for another vessel to be built on the Clyde, to be named the 
Moravian, of similar dimensions and power to the Peruvian, now 
under constraction there, and soon to be launched for the same 
company. Their dimensions are—Extreme length, 320ft.; breadth 
of beam, 38ft. 3in.; depth of hold, 26ft. 3in.; giving a measurement 
of 2,600 tons, The propelling power will be two cylinders of 7din. 
each diameter, with suitable boilers. Some commotion has been 
caused among the shipowners at Cardiff, through the United States 
consul of the port attempting to interfere with the loading of the 
steamship Lord Clyde, which arrived from Greenock, a distance of 
450 miles, in twenty-four hours. Her paddle-boxes being too large 
for entrance into the East Bute dock, her cargo was shipped 
alongside, and its appearance caused considerable interest, and much 
speculation. It consists of several boxes tightly bound with iron, 
and brought by the South Wales Railway. The American consul 
attempted to interrogate the captaih as to the nature of the contents 
of the boxes, and induced the Controiler of Customs to accompany 
him. The attempt was unsuccessful, and on Saturday morning the 
steamer proceeded down the Channel. The Lord Clyde is a vessel 
of great speed and strength, and has been built under the supervision 
of Captain Bullock, who for the last year, aud upwards, has been 
superintending the construction of vessels in Great Britain for the 
Confederate service. 

The great chalk quarries at Grays, Essex, worked by Messrs. 
Meeson and Co., presented on Saturday a lively appearance, a 
number of city capitalists, engineers, &c., having come down to 
witness the commencement of operations by the South Essex Water- 
works Company, established to utilize the immense supply of water 
found in the quarries, which has hitherto, for the mere purpose of 
working the chalk, been pumpe.t by steam power into the ‘’hames, 
but which, from its great purity, is admirably adapted for domestic 
purposes, [t is intended to supply not only all the towns and villages 
in the south-west of Essex, but the rapidly increasing eastern side of 
the metropolis. The completion of the company’s pumping works at 
Grays, and of the main to Brentwoud, a distance of ten miles, was | 
the event to be commemorated. The Lord Mayor, who had! 








| 


consented to start the engine, but who was prevented di 80 
illness, was represented on the occasion by Mc. Aiderman Gibbons 
The first place visited was the engine-house, in front of which a 
semicircle was formed, while Mr. Smee, chairman of the company, 
gave a brief sketch of the origin of the undertaking. In the course 
of an interesting address, Mr. Smee said there could be no doubt but 
that the fissures in the Grays chalk pits were an outlet for the 
water which collected in the area of something like 1,200 miles 
forming the chalk basin of London, and which, to the extent of 
7,000,000 gallons daily, had hitherto ran into the Thames. As 
compared with the water of Loch Katrine, which had been so much 
extolled, the water of the chalk of Grays was brilliancy itself, and 
was superior in its entire freedom from organic matter. Another of 
its peculiar features. was that it was moderately warm in cool, and 
cool in warm weather. Messrs. Meeson, who work the chalk quarries, 
repose such confidence in the undertaking that a payment of a 
royalty to be handed over to them is not to be enforced until the 
shareholders’ dividends exceed 6 per cent. Messrs. Easton and 
Amos have put up a steam pump capable of lifting 3,000,000 to 
4,000,000 gallons of water daily, so that a balance of 3,000,000 
gallons will still have to be thrown in the Thames Among the 
visitors at the inaugural festivities on Saturday were Professor Abel, 
Dr. Letheby, Dr. Thompson, Dr. Lankester, Dr. De la Rue, Mr. 
Easton, &c. 








METAL MARKET. 


Tuk metal market continues without material alteration. 

Scorcu Pie Ikon has fluctuated a trifle, and closes as last week, viz., 
Warrauts, 503. 3d. The shipments were 11,500 tons, against 14,00) tons 
same week last year. 

Coprér remains at £96 for sheathing ; tile and cake, £89 per ton. 

Tix.—The price has again advanced, viz., £123 for bar; biock, £122 per 


n. 

Tin Puates.—An improved demand. Coke, 22s. 6d. ; best charcoal, 29s, 
per box, 

Raius.—A limited inquiry; £5 10s. for ordinary specifications, 

Leap a little firmer, £20 53. for common brands, 


65, Old Broad-street, Loudon, 4th June, 1863. Moaté AnD Co, 





PRICES CURRENT OF TIMBER. 









! 
1862. 1833. 1862. 1863. 
Perload—2 2 4 & £8 £ Perload— 4.4% £86 £8 
cocecevccecece 12 613 0 15810 17 0 Yel, pine, per reducead. 
quebec, redpine.. $10 410 310 4 10 |Canada istquality 17 018 0 17 01810 
yellow pme.. 319 410, 3 0 4 O tuddo.. 11 012 0 123 01210 
3t, John, N.B.,yel. 0 © 0) 5 O 510 Archangel, yellow. 13 01310 13 01310 
Quebec, oak, wui 610| 6 © 5 10 'St, Petersbg.yel... 11 1'12 9 12 012310 
birch 4l/ 310 40 Finland... + 9 010 0 9010 6 
Mew v0 0' 0 0 0 O Memel .. 0 010 WHO 
ima . 5 0; 810 416 6 10 011 0 OL) 
antic, oak 610, 310 6 0 white 9 0 9lW) >wid + 
r. 310) 215 B10 Gefle, yellow .... OL LLY 10 wll @ 
Memel, fir ...+.++6 310, 310 4 © Soderhamn .... 9101010 10 01010 
Riga se seeee 3.5) 3 & 410 Christiania, perC 
ish ....00-. 310 215) 215 3 0 Ua ti by Boy 9f ah 023 0 2 03 0 
Vass, Queb. rd pine 5 0 G6 O : v 6 0 ; t “ ovens o— 
i pmed 0 6 UO 6 6 UV | Heck piank, Duts 
Jape 0 0 0 0 0009 , Aeaag | Olv 1 4) OM 1 6 
Lathwood. Vants,tu 5 6 16 6 YU 610 Staves, per standard M | 
Si. Feters.2 0 810 8 % 810 ‘Quebec, pipe .... 70 0 754% Je v 760 
Ueats, per C., 12 ft, by 4 by Yen, * vuncheor 18 2. Wwe 0 
uevec, wht. spruce 16 10 18 lv 13 9 18 UY taltic. crown _ oie - 
bs pm a a o.5t i8 916 0 — prpe i Ube i6 iw 0 170 








SCOTCH [RON MARKET REPORT, 


s. d. 
No. | Gurtsherrik . «. 5 0 f.0.b Glasgow, 
» 1. Coltuess .. « « 55 0 do. 
oo U Unaider§ .c - o 58 9 do. 
» & G.a.B. oo o 8 8 do. 
» 8 De. «s « «« @ 9 do, 
M. Nos. Do. .. .. « 50 0 do. 
WARRANTS. 8. d. 


Cash prompt .. .. 50 9 perton, 
s-5th No. 1 and )1 mo. open co of SL O do. 
eee Tee oi. «61 8 do. 
GiB. (3% on 8 ae 
MANUFACTURED IRON. 


Bars,Govan .. « « .« £7 5 O nett. 
» Common oo ee ee 12 6 
Drumpeller, Common... .. 615 0 
Do. BOM oo wc oo 8 
Cramund Scrap Bars delivered 
in London .. .. .. «. 10 5 © less 5 percent, 
Plates and Sheets, £9 5s. to £10 0 0 
Rails co ce co ce cf 610 0 
Pipes oo cc cf oo of 415 0 
Chairs ss os oe of + 310 0 


Guascow, 8rd June, 1868. 
Our pig iron market is steady, with a moderate amount of business 
doing. Prices have scarcely varied, and 50s. 6d. to 50s. Od. is to-day’s 


rice. 
4 The local demand is unprecedentedly great. Shipments last week were 
11,037 tons, against 14,426 tons in the correspending week of last year. 
Suaw, THOMSON AND Moors. 





Tre InTeRNATIONAL Exuisition Buriorncs.—A supplementary 
Civil Service estimate has been published, showing that a vote of 
£172,000 is to be asked for the “ purchase of land, and purchaseand 
alteration of buildings used for the purposes of the late International 
Exhibition.” The following are the particulars of the vote :— 


























1 | 
Total esti- | 
mate for | Vote required oy 
the Ser-| for 1863-4. | requir aad 
vice. | 3 
For the purchase om e £ £ 2 
certain buildings from her 
Majesty’s Commissioners for 120,000 67,000 53,000 
the Exhibition of 1851 .. | 
For the purchase of existing | 
Exhibition buildings from$| 80,000 | 80,000 iia 
the contractors .. .. .. | 
For repairing, altering, and j 
eventually completing the | 284,009 | 25,000 | 259,000 
building eo ce ee ce | 
Total .. oc c2 o- | 484,000 172,009 | 312,000 


Nava Enetneers.—The following appointments have been made 
since our last :—R. Sampson, chief engineer, to the Indus, for the 
Prince Consort ; T. R. Butters, assist.-engineer, to the Victory, for 
the Sprightly ; H. D. Garwood and Frederick Moore, assist.-engi- 
neers, to the Asia, for the Enchantress ; H. J. Hall, assist.-engineer, 
to the Indus, for the Prince Consort: F, W. Sutton (B), engineer, to 
the Indus, as supernumerary; Edward Fowell, acting engineer, to 
the Orlando ; Thomas Catchpole, assist.-engineer, to the Asia, for 
the Charger ; Thomas Scott (B), assist.-engineer, to the Cumber- 
land, as supernumerary ; James Legate, assist.-engineer, to the 


| Edinburgh, forthe Tender; William Hardie, engineer, supernumerary , 


to the Asia; J. Gray, first-class assist.-engineer, to the Fisgard, as 
supernumerary ; and John West, first-class assist.-engineer, to the 
Columbine. Edward Judge, first class assist.-enzineer, to the 
Cockatrice; Richard H. Trabshaw, acting first class assist.- 
engineer, additional, to the Cumberland, for the Louisa; David B. 
Keiller, second class assist.-engineer, to the Curacoa; Robert 
Sutherland, second class assist.-engineer, to the Miranda; 
Frederick Smiley, second class assist.-engineer, to the Cockatrice ; 
James Ward, chief engineer, to the Esk; George Weeks, chief 
engineer, to the Majestic; Daniel A. Campbell, first class assist.- 
engineer, to the Esk; William Harwood, acting first class assist.- 
engineer, to the Esk; Thomas J. Andrewortha, acting second class 
assist.-engineer, to the Esk. 
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SHANKS AND KOHN’S HYDROSTATIC PRESS. 
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Tuis improvement, by Messrs. Shanks and Kohn, of Robert- 
street, Adelphi, consists in making a hydrostatic press, worked by 
steam power, in such a manner as to exert the direct pressure of the 
steam upon the water in the main cylinder of the press by opening 
a free communication between this cylinder and the boiler, thus 
moving the ram by this direct pressure until the resistance of the 
object operated upon is equal to this pressure, at which moment 





steam is admitted under a large piston operating on a ram of smaller | 


diameter in communication with the main ram, so that the motion 
of the lesser rem produces on the larger one an increased pressure in 
the ratio of their respective areas. 

Fig. 1is the general plan of the press, and Fig. 2 a vertical 
section through the line X, X', in the plan. 

The press cylinder CU is mounted on four pillars or standards, but 
any other number of pillars may be used. The ram R carries the 
face or upper mould F, and the anvil or lower mould G is made to 
slide on the sole plate so as to be drawn from under the upper mould 
to a convenient distance for receiving the article from the crane, 
and afterwards to be returned to its central position to be operated 
upon. A is a vessel connected by a pipe a, Fig. 1, with the steam 
space, and by a second pipe 4, Fig. 1, with the water space of the 
boiler, a slide valve worked by a wheel o, or-any other suitable 
arrangement being provided for opening and shutting off the com- 
munication. A pipe p leads from the bottom of the said vessel A 
to the space c, which communicates with the main cylinder of the 
press C, by the pipe g. The ram of the press cylinder R has at its 
upper end a piston packed on both sides,and a third packing is 
applied against the ram at the bottom of the press cylinder. An 
annular space is formed in this manner under the piston of the ram 





AS 


OZ NS 


Z 


AN 


hl 177 


S 
y 
VIA 


SS OMAN 


Zi 
Cede 


E.AIMBAULT 


R, which is brought into direct communication with the water in 
the boiler by the pipes ¢, v, and w, leading through the vessel x 
and the vave z. The upper part of the vessel A contains a 
weighted valve n, which, when lifted by the steam pressure, 
admits the steam through the pipe s, under the piston of the large 
steam cylinder D, which is connected to the small hydraulic ram r. 
The valves E and z cap, by means of the levers J, /', be made to 
open a communication between the press cylinder above and below 
the piston, and the water reservoir, open to the atmosphere, through 
- y and z, but during the action of pressing these valves are 
ciosed. 

For bringing the press into action, the valve o is opened, and the 
communication between the boiler and the vessel A established. 


| The water from the bottom of the vessel will be forced through the 





pipes p and 9, into the main cylinder of the press, and exert a 
a on the ram R proportionate to the pressure in the boiler. 

he communication Letween the boiler and the annular space under 
the piston of the ram R being also established, the ram will be 
forced down with a pressure corresponding to the difference of the 
rectional area of the whole piston and the said annular space; this 
direct action will continue so long as the resistance to the descent of 
the ram is Jess than the pressure on the weighted valve n, but as 
soon as this pressure is arrived at, the steam will lift the valve, and 
get access to the piston in the large cylinder D. The total steam 
pressure on the piston P will thereby be transmitted to the ram r, 
and this will exert upon the main ram R a further downward 

ressure in a 2 to the respective areas of the two rams. 
By closing the valve o the exhaust ge of the steam cylinder D 
is opened, and the pressure upon the rem R is relieved ; the boiler 





pressure maintained under the piston of thesaid ram forces it upwards 
so long as the water from the main cylinder can follow the ram r 
in its descent. By these means the two moulds of the press are 
made to approach each other to a definite distance, each stroke 
regulated by the quantity of water between the two rams R and r. 
For raising and lowering the ram R, without exerting presure, the 
valves E and x are provided. The opening of E causes the escape 
of water from the cylinder and the ascent of the ram by the upward 
pressure against the piston. The valve z, when wheel in the 
position shown, allows the ram to descend by its own weight, and 
to draw water from the reservoir into the press cylinder. 








INSTITUTION OF CIVIL ENGINEERS. 


On Wednesday evening the annual dinner of the Institution was 
given at the Freemason’s Tavern; Mr. Hawkshaw, the President, 
in the chair, supported on the right by Prince Frederick of Schleswig- 
Holstein, the Earl of Caithness, Mr. Massey, M.P., Admiral Rob‘n- 
son (the Controller of the Navy), Dr. Graham (the Master of the 
Mint), Colonel Yolland, K.E., Mr. Juland Danvers, the Mayon of 
Preston, Mr. Andrew, Mr. Vignoles, Mr. Hemans, &c. ; and on the left 
by the Chancellor of the Exchequer, Lord A. Paget, M.P., the Lord 
Mayor, M.P., Colonel Taylor, R.A., Professor Donaldson, Mr. Julyan, 
Mr. Fairbairn, Mr. E. Chadwick, C.B., the Rev. J. C. Clutter- 
buck, M.A., Mr. W. Hamilton, Mr. Leith, Mr. T. E. Harrison, 
&c. There were also present Sir John Rennie (past Presi- 
dent), the fourVice-Presidents, Mr. J. R. M‘Clean, Mr. C. H. Gregory, 
Mr. Fowler, and Mr. Scott Russell; the senior member of 4 
Mr. Hawksley; General Martchenko, Colonel Jervois, R.E., ir. 
Bethell, Mr. Beardmore, Mr. Henry Robertson, M.P., Captain Burs- 
tal, R.N., Mr. R. Bell, Mr. T. L. Beban, Mr. A. Giles, Mr. Woodhouse, 
Mr. E. Woods, Mr. Sergeaunt, Mr. Duncan Macgregor, Mr. J. Mac- 
gregor, Dr. Oldham, Mr. Brassey, Mr. Marrable, Mr. Amos, Professor 
Owen, F.R.S., Mr. Baker, Mr. Bateman, Mr. Brereton, Mr. Brunlees, 
Mr. Barlow, Mr. J. Fergusson, Mr. Penn, Mr. Samuda, Mr. Brown, 
Mr. M‘Connell, Mr. F. P. Smith, Mr. Carpmael, Mr. Appold, Mr, 
Bramwell, Mr. Siemens, Mr. Vaughan, Mr. Zerah Colburn, and all 
the leading members of the profession ; the company numbering in 
all upwards of 150 guests. 

The usual ceremonial toasts having been duly honoured, 

The Chairman gave “The Houses of Lords and Commons,’ 
coupled with the names of the Earl of Caithness and the Right Hon. 
the Chancellor of the Exchequer. 

The Ear! of Caithness having responded to the toast on behalf of 
the House of Lords, 

The Chancellor of the Exchequer rose to return thanks for the 
House of Commons, observing that the House of Lords and the 
House of Commons were properly united and associated in a single 
toast on occasions of this description, as, so far as history extended 
back, they had contributed to the glory of England by jointly using 
their efforts for its common good and advancement. Those two 
institutions were not merely appendages of the country; they 
were positively portions of its history and vitality, and, so long 
as England was England, they would see them co-operating 
together harmoniously and effectually for the strength and 
advantage of the nation. Whatever might be said as to 
the defects of the House of Commons, he was sure that those who 
recollected what that House was some twenty, thirty, or forty years 
ago, would agree with him that the spirit of reform had not alto- 
gether slept, so far as the improvement of that branch of the Legis- 
lature was concerned. Passing from the consideration of the House 
of Commons, the right hon. gentleman went on to say, that he was 
permitted to propose the toast of “ Prosperity to the Institution of 
Civil Engineers.” Upon this subject he observed, that perhaps 
there was no institution so rapid and so marked in its progress, and 
yet so solid in its basis, and so full of promise of excellence in 
the future. The Institution had not been more than forty years 
in existence, but, nevertheless, it had been the means, by its 
own unaided exertions, of achieving the most important and 
valuable results, not only as regards this country, but in reference 
to all the civilised nations of the world. And it was a gratifying 
fact to know that all the good which had been accomplished by this 
society had been done without any grant from the state, but simply 
from an organisation which made it self-supporting, and at the 
same time oue of the most prominent tributaries to the strength and 
prosperity of this country. The right hon. gentleman passed an 
emphatic eulogy upon the efforts of those engineers who had gone 
before and those who were still labouring at their vocation, and 
expressed a firm conviction that, in the course of one or two 
hundred years, those who succeeded to high positions in the pro- 
fession would recognise the successes and achievements of the 
eminent men of the present day in a similar manner to that which 
marked the proceedings on this occasion. Having dwelt at some 
length ugvon the many uses and advantages of the ponte of civil 
engineer, and pointed out the great strides which had been made by 
that profession during the last few years, the Chancellor of the 
Exchequer concluded by expressing a cordial wish for the con- 
tinued prosperity of the Institution—coupled with the name of Sir 
John Rennie, the senior past President of the Institution. 

Sir J. Rennie having returned thanks, various other toasts were 
proposed and warmly responded to, and the company separated, 
after an evening which passed off in the most satisfactory manner— 
a result which was produced in a great measure by the arrangements 
carried out by Mr. C. Manby, the honorary secretary, and Mr. J. 
Forrest, the secretary to the Institution. 


” 





Nava Enotneers.—The following appointments were made on 
Tuesday at the Admiralty :—Joseph Wyllie, of the Valorous ; Wil- 
liam Frazer, of the Indus; Peter Eckford, of the Asia; William 
Pearson, of the Emerald; and Thomas Scott (B), of the Cumber- 
land, promoted to first-class assist.-engineers ; Joseph T. Robinson, 
of the Scout ; James M’Gough, of the Surprise; Frederick Pointon, 
of the Orestes ; James Crawford, of the Mutine; Richard Wyllie, 
of the Bustard ; Angus Leitch, of the Kestrel ; and William Bar- 
clay, of the Medea, promoted to acting first-class assist.-engineers. 

Tue Exursition Buripine.—It appears from the correspondence 
laid before Parliament that in accepting the Government offer of 
£80,000 for the removable portion of the Exhibition building, 
Messrs. Kelk and Lucas stated that they could have realised a 
larger sum from other offers, but, identified as they had been 
with the Exhibition, they preferred taking a course more in har- 
mony with their feelings than making it a mere money question. 
The Government, on the other hand, “ believed that they were 
making, and indeed going beyond, a most liberal estimate of the 
value of the materials for removal.” In regard to the further 
proposed purchase from the Commissioners of the Exhibition of 
1851, those Commissioners calculate the value of the site of the 
building at £500 a year per acre, which gives £8,250 a year 
for the whole 164 acres, representing at even thirty years’ 
purchase a value of £247,500; and the Commissioners propose to 
include in the sale the refreshment-rooms between the building and 
the Horticultural Society's gardens, excepting the central portion. 
Upon these rooms and the arcades about £40,000 has been ex- 

mnded, and the ground is worth a very considerable sum. 

ut, considering that the Government intend to devote 
the Exhibition building, if purchased by them, to purposes 
entirely analagous with those for which the estate was origi- 
nally obtained, the 1851 Commissioners consent to sell their 
interest in the whole of this property for £120,000, They stipulate 
that access shall be preserved, in the interest of the public, from any 
public establishments which may be placed within the building to 
the portion of the refreshment-rooms which the Commissioners 
propose still to retain. They stipulate also that the property shall 
be permanently used for purposes connected with science or the 
arts. They declare that the arrangement is proposed exclusively 
with a view to the public interests. This purchase, and that from 
Messrs. Kelk and } any have been made by the Government 
“ subject to the approval of Parliament.” 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, April 17, 1863. 
The Duke of Norruumpertann, K.G., F.R.S., President, 
in the Chair. 
ON THE CULTURE OF FISH. 
By Frank Buckianp, Esq., M.A. 

Arter some introductory remarks on the growing importance of 
the subject, the speaker proceeded to lay before his audience a series 
of facts, obtained by close observation, which promise to become the 
cause of the origin or increase of revenue to private individuals, and 
a source © of national wealth.* 

A good barn-door fowl produces about 120 eggs in a year. The 
following table gives the result of Mr. Buckland’s own observation 
on 





Tue Fecunpity oF Fisu. 
Tot 7 Total number 
Weight of Fish. of Eggs. 
Salmon and Trout t .. .. .. id! ee. one 1,008 
Sen” ie be 46. 0b Se. Se GAR 2s os os oo «6S 
ROMER cc co 00 08 of oe Alb, oe +e ce oe 20,592 
ee ee ee eee Sib. «o co oe co 400,480 
ee os os se «8 6© és 2OzZ. 2 oo cc ce 86,652 


Bmamp Fi 1. ce ce te oe Zib. 2c co oe oo 216,660 
| ee ee ee ee ee OR. ot oc ce oo STS 
BOIS 0 0s cc ce 06 oe Oe Lib. «2 co oo oo 134,466 
ee ae ee eee ST «0 «6 «os os Oe 
OS Be oan «eee RT os se 00 +e See 
ee eee eee BID. oc we oe o- 385,200 


Cod oo oo se oo oe oe cf 20ID. oo «- . «4,872,000 

The hard roe is composed of the eggs; the soft roe is the milt of 
the fish. The eggs are very closely packed together, somewhat 
resembling figs in a box. ‘I'he colour of the eggs varies, some being 
white and others of a splendid coral-red colour; all equally good. 
The eggs are exceedingly hard and tough, and very elastic; which 
prevents them from being crushed or otherwise injured. 

How the Fish deposits her Spawn.—Birds build with twigs and 
other vegetable material, ‘The salmon and trout can make no use 
of these materials, so they deposit their eggs among stones. Other 
fish, especially sea-fish, make use of vegetable material; either, as in 
the case of the stickle-back, building a true nest, or else depositing 
the eggs upon the fronds and leaves of the plants, somewhat after 
the manner of insects. 

When the fish (the salmon and trout) are about to spawn they 
choose, above all places, a shallow gravel bottom; the reason being 
that there shall be a more rapid flow of water, and hence a greater 
supply of oxygen to the eggs themselves, and also to the young 
ones, when born. The most natural breeding-grounds for the 
salmon are small, rapid, mountain streams, deep pools being in the 
neighbourhood, wherein they can rest und take shelter. They, 
doubtless, ought to have pools. because a salmon does not deposit 
her ova at one and the same time, but at intervals. During these 
intervals she drops back into the pool, and recruits her strength for 
further operations. From this we may learn much as regards the 
increase of salmon by natural means.[ One knows the salmon’s 
nest by observing in the bed of the rivera hillock, or mound of 

ravel, about a wheelbarrow full, and a hollow sort of ditch in 

ront of it, as though some one had been scraping it up with 

his heel. At the spawning season the male salmon has an 
enormous beak, « huge finger-like projection at the top of his 
lower jaw. ['T'wo preparations of this were shown to demonstrate 
this fact; and alsoa coloured diagram, carefully drawn from nature, 
by Mr. Jennins.} ‘This beak is not bony, but a mass of purely carti- 
——- growth from the bone below. It disappears, moreover, 
when the salmon is not breeding. Mr. Buckland concludes that it 
is simply an offensive and defensive weapon, and is analogous to 
the horn of the deer. 

Enemies of Ova.—1. Accidents at the time of spawning. Many of 
the eggs do not get properly impregnated at the time of spawning, 
or, not being caught by the gravel, are washed away constantly by 
the stream. ‘Then down come the floods and overwhelm the nests 
with mud and rubbish, or else sweep them bodily away, level to the 
bed of theriver. Here is acase in point:—Mr. Buist wrote in the 
Field, March, 1863, “ From eighteen salmon and twenty grilse we 
had filled our breeding-boxes with 275,000 ova. Immediately after 
our ponds were filled the rivers came@ut in great floods, which dis- 
persed the salmon, and it is feared that, as these floods continue till 
the end of December, the fine appearance of fish would come to little 
account when left to all the contingencies of spawning in the 
rivers. The 310 fish not spawned would all be ripe within ten days, 
so that from those left to their natural course there would not have 
been so many fecundated eggs from the 310 as we have in the breed- 
ing boxes from the forty fish. All these fish were caught on one 
ford where the Almond joins the Tay.” Then again we have 
droughts ; and the nests made when the water is high become bare 
and exposed to the air when the water goes down; either the eggs die 
from this cause, or else the young when hatched out, having no 
water, “ refuse to exist.” Great destruction of spawning fish is also 
caused by mill-wheels. 

2. Fish eat the eggs; and these not only minor fish, but trout, 
who wait below the nest and scramble for the eggs. Mr. Buckland 
has himself taken trout eggs from a trout’s mouth. 

Mr. Ashworth states that he has taken no less than 500 peas (fish 
eggs) from the maw of one trout. He placed these by themselves 
in a hatching-box, and most of them in due time produced young 
fish. Salmon, too, will eat their own eggs, and we used formerly to 
see salmon ova, preserved in salt, sold at the fishing-tackle shops fur 
bait. This mode of fishing is so deadly that it is now made illegal. 

3. Other enemies of fish are water insects innumerable, espe- 
cially the water-shrimp, the caddis-worm, the lerva of the May- 
fly, the dragon-fly, &c. Messrs. Ashworth, of Ga'way, report that 
in one year 70,000 salmon ova, deposited by them in a pure stream 
adjoining a plantation of fir-trees, were entirely destroyed by the 
larva of the May-fly. 

4, Human poachers.—At the time of spawning, the salmon or 
trout, eg of as wild as a fox, becomes as tame as a barn-door fowl, 
and any little boy walking by the side of the stream can kill them 
with a stick; they become the easy prey of the poachers, and 
millions of their eggs are destroyed which would otherwise have 
deposited. Tons weight are at this time captured and sent to Paris. 
These fish are poisonous to Englishmen. Mr. Ashworth’s head- 
bailiff once ate a portion of one, and in consequence was made so ill 
that he was confined to his bed for two days, and he was a strong, 
powerful, healthy man. ‘'he British Fisheries Preservation Asso- 
ciation are doing their best, by appeals and representations to 
Government authorities, both in Engiand and France, tc stop this 
destructive export of spawning fish. 

5. Birds, &c.—Mr. Buckland brought forward strong evidence 








* Mr. Buckland’s entire Discourse, with Additions and an Appendix, has 
been published, under the title of ‘** Fish Hatching,” by Mr. Tinsley, price 


t Trout, like salmon, carry, on an average, 1,000 eggs to every pound of 
their weight ; but this rule does not apply to trout undera pound. Again 
as regards other fish, the heavier they, are the more eggs they carry.— From 
a specimen of the Lophius Piscatorius (the angler-fish) sent to him from 
Brighton in February, 1862, Mr. Buckland obtained a substance resembling 
a ribbon 6} yards in length, thickly studded with ova, about the size of 
turnip-seed—from which billions of angler-fish might have been produced, 
The number of young oysters on the shell of the old one at spawning time is 
estimated at 1,500,000. 

t This is the meaning of the salmon making such vigorous efforts to get 
up from the sea to the higher waters, Instinct seems to tell them that the 
young will die in shallow water; they therefore make superpi.cine efforts 
to get up cataracts and waterfalls, and attain the shaliow brooks. Give 
thi m free passege up, and protect them wheu there, and tuey will increase 
and multiply exceedingly, Mr. Ashworth. in a lecter to Mr. Buckland, 
says :—** We find, and I have ecen it, that the smallest streams of pure 
Water are the safest, the most productive, aud the very piaves selected by 
the parent tish for cepositiog their ova ; and if protected for two months 
in the winter (December and January), any river may be made productive 
in which the weirs are made passable by ladders, and all natural and insur- 
mountable obstructions, such as-rocks, and es, and falls, are made 


accessible, and in which the waters are the purest.” 





to prove that the water-ouzel and dab-chick were rather the friends 
than the enemies of fish-culture, since they feed on the larva of in- 
sects. House-rats will greedily devour the ova, and will go into the 
water to get at them; and it is said that the water-shrew eats the ova; 
his teeth are insectivorous, but still he may eat fish-eggs. Swans are 
most destructive, particularly in ponds. In theriver Thames they do 
incalculable mischief to the fisheries, gobbling up the newly-laid 
spawn with their long beaks and spoon-like bills. Common ducks 
do the same. 

Mr. Buckland’s’ directions for successful fish-culture are here 
given in detail :— H ee 

On the Protection of the Eggs, and Hatching them by Artificial 
Means.—Instead of allowing the ova to be deposited in the natural 
nest, we catch the fish in a net, we take the eggs from her, we treat 
them in the manner which was first discovered by two poor fisher- 
men (honour to thy memory), and afterwards developed by M. 
Coste, professor of embryology at Paris. 

We ae to provide an artificial nest, and an artificial mother, 
The former consists of gravel placed in a narrow box, either of 
wood, earthenware, or zinc; the latter consists of a stream of shal- 
low water, which shall be running night and day. 

A model of the boxes used by Mr. Ashworth was exhibited. it 
was made of elm, oak, or deal, and six feet long, eight inches deep, 
twelve inches wide,—an enlarged mignonette box in fact. The two 
requisites are a running stream and shallow water. You must fix 
the box according to your locality. You can place it either in a nar- 
row, fast-running ditch which you know will never fail you, or, better 
still, place it near a spring where you can regulate the flow of water 
by means of hatches, large or small. You must guard both the entrance 
and the exit of the box with a bit of perforated zinc, the holes of which 
must be sufficiently large not to obstruct the current of water; and 
you should also have a plate of perforated zinc fixed in any con- 
venient place, a foot or two above the box, to stop the scum, &c., 
of the water. Above this may be placed an extra sentry, viz.,a 
new birch-broom ; saw off the handle close to the twigs, and fix it 
with the loose ends of the twigs pointing up stream. These twigs 
will catch the weeds and other mess that comes down with the 
water. ‘Uhe cleaner the water you pass into the eggs, the better for 
them. You should have wire covers, which can be padlocked to 
the boxes, to keep out the shrew-mice aud rats, and the fingers of 
meddling boys; aud you should have boards ready to place over 
these to keep out the light during the incubation of the ova. These 
boxes may be multiplied ad infini‘um, so that the water that passes 
through No. 1 should fall into No. 2, and so on, like water falling 
down (only at the ends) from one step of a staircase on to the step 
below it. ‘Che box should be a little inclined, to favour the flow of 
water; and the water shuuld have a fall from the end of one box 
int» the head of another of a few inches. You must take care so to 
level and arrange the boxes as that, should the stream from above 
fail, some water should always be left to cover the eggs. If you 
have not convenience for placing the boxes in a parallel row, you 
can place them side by side, at right angles to the stream whence 
the water is derived, having a hatch way for each. 

Your boxes being all ready fur putting down into the stream, get 
some gravel. River gravel will not do; but dig it out of a gravel 
pit, sift it through a sieve—the meshes of which are half an inch— 
and when you have enough sifted, boil it for an hour or so in a 
copper till it is quite clean. ‘he boiling destroys the sporules of 
the vegetation, aud also the eggs of the minor water-beasts that eat 
the spawn. ‘I'hen get the mason or the carpenter to fix the boxes 
in the stream, or better, do it yourself; get the levels right by means 
of bricks, wedges of wood, &c., and then wheel down the gravel to 
the place; then, with a spade, carefully deposit in the boxes your 
boiled half-inch sized gravel, to the depth of about two or more 
inches. You must then place a layer of about one inch in thickness, 
or ove and a half, of gravel stones—take them as they come—each 
stone being about the size of a walnut. The reason of this stratifi- 
cation is that the young fish, being hatched under the big stones, 
shall not get down much below this level, being stopped by the 
half-inch gravel. Set your stream going for a few hours, and see 
that it works properly, being always about two or three inches in 
depth, and flowing perpetually. 

When you have got the eggs, carefully distribute them with a 
spoon among the big stones under which they will naturally roll,— 
and leave them alone. ‘The stream should be gentle and conti- 
nuous, but not fast enough to bother the eggs. With all your precau- 
tions for keeping the stream clear, you will find a deposit settle on the 
eggs, and this to a greater or less extent. To avoid this, keep them 
dark ; put boards over the tops of the boxes, and, if you please, get 
some common roofing slates, and place these on your walnut-sized 
stones, taking care that the water shall flow freely under them. You 
will find the slates will catch the deposit which falls from above 
downwards, and you can easily take them out and wash them when 
dirty. 1t is, in my opinion, a mistake to actually bury the eggs in 
gravel; the slates and the walnut-sized stones are sufficient protec- 
tion. All you want is darkness, which is unfavourable to vegeta- 
tion, and your boards and your slates will do all this. 

There is no objection to your lifting up the stones every now and 
then, to see that the eggs are all right, and to pick out the dead ones, 
i.e., those that are turned white, eithcr with a forceps or a glass tube 
of the right diameter, to catch the egg.* You may, too, brush the 
eggs with a soft camel-hair brush, but do it gently—very gently—as 
moving them disturbs the vivification of the young fish that is going 
on inside. When the egg is developed, as will be explained hereafter, 
there will be no danger whatever in moving them. So much, there- 
fore, for the out-door apparatus. The in-door apparatus can be fixed 
up in a green-house, or other convenient place, and can be watched 
with groater ease without exposure of the person to the cold during 
the winter months, during which the process of hatching will be going 
on. The in-door apparatus consists of a series of boxes, about the 
size of mignonette boxes, or even smaller, which may be made 
either of zinc or earthenware. The water can be caused to flow 
from a cistern, and will run down through as inany boxes as you 
please to place one above another, either side by side, or else end to 
end. ‘These boxes must contain either a series of glass rods, upon 
which the eggs can sit, and which is a neat and clean way of hatch- 
ing them, or can be filled with the boiled half-inch gravel, so that 
two inches of water can be always running over them; regulate 
your stream by means of stopeocks, and find a place for the waste 
water to run. The water would be all the better for being filtered. 
This is not absolutely necessary, if it is naturally pretty pure, but 
it is certainly advisable. Filter it through charcoal, gravel, sand, 
or any other simple and commodious material. The same water, 
if clean, may be used over and over again; but fresh water is, of 
course, preferable. 

All things ready, place your ova either on the glass rods or on 
the gravel; have a bit of board ready, fitting the tops of the boxes 
accurately, to keep out all the light (which is so favourable to 
vegetation), and look at the eggs every morning, to see how they 
are getting on. You should also support, by means of stones or 
pegs fixed into the gravel, bits of rooting slates over the eggs, to 
prevent the deposit, after the manner suggested for the out-of-door 
boxes. 

Some of the eggs die. The egg, instead of being a bright pink 
and fresh colour, turns to an opaque, or pale white colour. Remove 
it instantly, for it will most assuredly contaminate all its neighbours. 

Do not disturb the eggs more than you can possibly help. If the 
deposit is very great, attend to your filter; carefully increase the 
stream of water, and in time you will be rewarded by observing that 
the egg is vivified. You will kuow this by observing that too black 
specks appear in the egg, which are the eyes of the future fish, and 
you will also see a faint line running around nearly three-quarters 
of the egy, the body of the future salmon or trout. When you see 





* Put your finger on the top of the tube, pass it down to the egg you wish 
to catch, take your finger off, and the egg will mount instautiy into the 
tube. 

t If the reader does not understand this, let him call at the Field Office, 
346, Strand, and see my apparatus at work, 





this, congratulate yourself, for the egg is alive, and will probably 
hatch out all right. 

The time of the eye appearing, and of the young fish hatching out, 
depends entirely upon the temperature. Temperature greatly affects 
the development of the ova into the young fish. It is a beautiful 
provision of nature, that the young fish should not be hatched out 
too soon, too early in the year, and acquire its mature growth before 
the food on which it subsists is to be found, but that they should 
both be produced simultaneously. Keep, therefore, your tempera- 
ture low, or you will hatch your fish out too early in the season. 
the Field window began to hatch on the 16th of January, at the 
temperature of 52 deg. to 55 deg. The Zoological fish did not begin 
to hatch till Jan. 21, the temperature being from 48 deg. to 50 deg. 
The temperature made all this difference. The fish which take the 
longest time to hatch are always the strongest fish of the two. 

This is the experience at Stormohfields as regards temperature, as 
noted by Mr. Buist. Of the 275,000 ova in our boxes, the whole are 
now (March, 1863) quick and bursting into life; a great many of 
them are already hatched, and the others are very healthy, and the 
young fish may clearly be seen in them, and are bursting the shell 
daily. In consequence of the fine open winter, the eggs have hatched 
in our ponds in 115 days, and have done so corresponding to thedays 
on which the eggs were deposited. Thus the eggs on the 13th of 
November have hatched on the 8th of March, and have continued 
doing so in the corresponding days. In former seasons they have 
taken from 130 to 140 days, according to the temperature of tke 
water. In spring water flowing from the rock in winter, where the 
temperature is always equal, the eggs have been hatched in about sixty 
days. The proper temperature of the water, both in and out of doors, 
ought to range from 40 deg. to 45 deg. Mr. Ponder's observations 
tell him that at this temperature it requires thirty-five days for the 
eyes to appear (ie¢., that the fish is formed in the egg), and that they 
hatch out fourteen days afterwards; this same result has been 
obtained by him for two seasons following, with little variation. 
The first fish again hatched out from a batch are the weakest, the 
last are the healthiest ; when, however, they once begin to hatch they 
will come out all ina mass, two, three, or four thousand of a morning. 
The proper temperature for trout and salmoneggs is 40 deg. to 45 deg. 
and anything over 50 deg. is weakening. 

Young Fish.—When Mr. Buckland first received salmon and trout 
egg from Huningue, the eyes of the young fish were just visible as 
two small jet black specks—the sign that they will bear transport ; 
the oil globules could also be seen in the substance of the egg, and 
the tail of the fish could be observed moving from side to side witha 
rapid vibratory movement. The young fish increased in size daily, 
aud every morning their growth was plainly perceptible; more 
especially could be noticed the form of the head, and the darkening 
o the transparent substance which would eventually be the body. 
He ascertained one fact. The eggs do not grow—ze., they do not 
increase in circumference or in diameter—but the fish inside them 
most certainly increases in bulk, till at last it becomes so large that 
the egg-shell suddenly bursts, and out comes the young fish. We 
begin with a globule of albumen (or white of egg); we see within 
it a faint line, and two black spots ; day by day these become larger 
till the young fish is born. ‘Time goes on; the umbilical vesicle is 
absorbed, the colour appears on the scales, the long single crests 
which one observes at birth as running down the upper and lower 
parts of the body, resolve themselves, as it were by magic, into the 
various fins distinctive of the adult creature, and we have a perfect 
fish before us. 

It is most interesting to watch the egg at the moment of hatching. 
If you happen to be gazing on a particular egg, of a sudden you 
will see it split in twain at the part corresponding to the back of the 
fish; you will then see a tiny head with black eyes and a long tail 
pop out, and you will see the new born creature give several con- 
vulsive shudders in his attempt to quit himself from the now useless 
egg-shell. 

Mr. Ashworth gives the following observations as regards the 
increase of weight in the young salmon:—The fry at three days 
old is about two grains in weight; at sixteen months old it has 
increased to two ounces, or 480 times its first weight; at twenty 
mouths old, after the smelt has been a few months in the sea, it 
has become a grilse of eight and a half pounds, it has increased 
sixty-eight times in three or four months; at two years and eight 
months old it becomes a salmon of twelve to fifteen pounds in 
weight, after which its increased rate of growth has not been 
ascertained; but by the time it becomes thirty pounds in weight it 
has increased 115,200 times the weight it was at first. 

In the case of the fish, nature has packed up all the nourishment 
that it will want for some six or eight weeks in a neat little bag or 
parcel, which she has affixed to the body of the fish in such a 
manner that it shall be gradually absorbed into the general system ; 
the fish does not suck milk like a warm-blooded animal, so its lower 
jaw is not developed. What is then the most important organ to 
the young fish? He has numerous enemies, and it is his first 
object to get out of their way. The eyes, therefore, are the organs 
which first arrive at perfection; and they are indeed perfection 
in this minute jelly-like creature. The eye is in perfect work- 
ing order at the moment of birth, though the rest of the body 
is far from perfection. ‘The lining coats of the eye, more- 
over, are already at birth painted with that beautiful silver and 
gold lining which the angler will see if he cuts open the eye of 
the next fish he kills. It is especially well seen in the eye of the 
cod. This eye, however well suited for the purposes of avoiding 
danger, is by no means tolerant of light ; a fact which Mr. Buckland 
observed and immediatly acted upon, for one day he found to his 
horror that many of the young salmon (the first lot) in the Field 
apparatus were begining to die. He therefore got some bits of zinc 
and some stones, and built miniature bridges in the tanks. He 
touched the salmon one by one, and three out of four of them swam 
away under the bridges in a moment. Subsequently for plates of 
zine he substituted bits of common slate, such as are used for roofing 
houses. Those who rear young fish should, therefore, above all 
things, recollect the necessity for making “ hides” for the fish. 

Deformities.—Fish are sometimes born with deformities. Mr. 
Buckland, with the assistance of Professor Tyndall and his electric 
lamp and microscope, exhibited on a screen a double fish—salmon 
twins united, having one tail and one umbilical bag. He also 
exhibited the figures of four or five young fish just hatched, full of 
activity. 

Treatment of Young Fish.—All the young fish having hatched out, 
Mr. Buckland’s advice is certainly to leave then in the boxes till the 
umbilical vesicle is absorbed. They do not want any food, for they 
are supported by the contents of the umbilival vesicle, and at this 
time above all others require protection. Itis at this time many 
young fish die from what is called “ gill fever.” A tenacious white 
fungus attaches itself to the gills, and in a short time completely 
obsiructs the action. There is mo remedy for these diseases, except 
separating the fish, that they shall not be overcrowded, causing the 
stream of water to be increased, and attending to the hides and 
general cleanliness, By looking to these points you will save many 
fish, both in your out-door and in-door boxes. 

When the umbilical bag is empty they will begin to feed by the 
mouth, and at this time if not fed they will peck at each other’s tails. 
The French authorities recommend at this time that they should be 
fed with the boiled flesh of frogs powdered into minute bits. The 
Stormonfields authorities used boiled liver, powdering it in their 
hands, and throwing it in. Another food is the fresh roe of the sole, 
plaice, whiting, or other small sea-fish, not salted, or the least 
decayed. Mix it up witha stick in clean water, and put a little of 
the water among the fish. They will also eat minute water insects, 
red worms, flies, &c. 

Turning out ish.—A great question now arises as to the period 
at which they should be let loose into the waters which the rearer 
of them wishes to stock, Mr. Ashworth expresses himself as 
being of the opinion that if they are turned out at once 
(ie, when they begin to feed) they will, from various causes, 
be lost to the river. Both be and the Stormonfields autho- 
rities always keep their young fry in ponds, and feed them 
till they put “on their jackets,” ic., assume the smolt coat 
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and go of their own accord to the sea. It must be recollected that 
the conditions of the waters of the regular salmon rivers are very 
different to those of the Thames. But, however, Messrs. Ashworth 
and Buist are, no doubt, right in their opinions as practical men, in 
regard to the salmon. Mr. Ponder and Mr. Francis Francis are in 
favour of turning the fish out into the Thames at once, i.e., when 
they begin to feed: because if the fish is turned down in a state of 
babyhood, he has to “graduate through all his difficulties,” and 
learns to shift for himself. Mr. Buckland’s advice to experimenters, 
as regards the Thames and other southern waters, is to turn out 
with a gentle hand the young fish on to quiet and undisturbed 
shallows in the main river; or else into an ever flowing (not 
stagnant), broad, weed-containing pond or ditch, whence the young 
fry can escape into the stream when they please. It is also advis- 
able to keep some of them in a ditch, containing from one to three 
feet deep of flowing (not rapid) water, for the sake of comparing 
them with the fish that have been turned ont into the open. A 
watercress bed is a capital place. 

Transport of Ova and Fish.—At Huningue the rewly-taken eggs 
are placed in their hatching-boxes, and there allo to develop 
themselves till the eyes of the fish are plainly seen in the egg. 
Then, and not till then, can you move the eggs. If you attempt to 
do so before the eye is seen, they will most assuredly die. Wait, 
therefore, till you see the eyes developed in the eggs you wish to 
send away. 

The following is the best mode of proceeding :—Procure some 
wide-mouthed bottles, three or four inches high—common pickle- 
bottles or tumblers will do very well; place at the bottom of the 
bottle or tumbler a layer of fresh moss (this must have been well 
washed previously), then dip it in clean cold water, and squeeze the 
superfluous water out, so that the moss shall be wet, but not drip- 
ping. Portions of rough sponge, the size of a walnut, well cleaned, 
are as good packing as moss, and are cleaner (these must also, of 
course, be damped). Upon the layer of moss deposit a layer of your 
“ eye-showing ” eggs, and arrange them so that they shall not touch 
one another. Place another layer of moss, another layer of eggs, 
and so on till the bottle is full; but there must be no pressure any- 
where. Pour out any water that has collected at the bottom of the 
bottle, cover the top with a bit of common paper, and stab some 
holes in it with a penknife. Your bottles being all filled, get a 
stout but light box—arrange your bottles in it in the most conve- 
nient position, and stuff them down quite tight with moss that is 
dripping wet with water; put the cover on the box, and fasten it 
securely, Then place this box inside another box, leaving about 
two or three inches of interspace. Fill this up quite tight with wet 
moss, and send them off by the quickest route of transport to your 
friend. If possible, give them in charge to a friend, or the guard of 
the train, and avoid exposing them to heat or tocold. This is the 
mode used at Huningue with so much success. eae | the eggs 
are received the moss should be picked out carefully with a pair of 
forceps, and the eggs placed immediately in the apparatus ready to 
receive them. —- 

The young fish can also be carried long distances, and this in 
almost any kind of vessel. It is not necessary to keep these vessels 
steady; moderate splashing of the water helps to oxygenate it. 
Change the water as often as you can, say every two or three hours ; 
and if you see the fish getting sickly, blow air into the water by 
means of a common pair of kitchen bellows, or by means of an 
ordinary shilling pewter squirt: or use the admirable, simple, and 
inexpensive aérating apparatus sold by Mr. Wright, fishing tackle- 
maker, of 376, Strand, which the transporters of live-bait for jack 
fishing have found so useful. 

To show what a great distance young fish will travel, Mr. 
Buckland stated that he had received a few weeks since some young 
salmon from Gothenburg, in Sweden. They arrived perfectly 
sound and well late on Monday evening the 13th. There were 
twenty-six live fish, and one egg on the point of hatching out. 
The vessel they came in is simply a gigantic water-bottle. These 
salmon, though very healthy at first, died away one by one. The 
heat of the mid-day sun upon the boxes was fatal to them; but 
they would have lived if they had been placed in better and cooler 
water. 

Great efforts have been made to transport salmon to Australia, 
and the Australian government has voted large sums of money for 
this purpose. Mr. Buckland believes the key to success has been 
discovered at last: it is “freezing the ova.” This is the question of 
the day in the transport of useful fish for long distances. % 

What has been done, and what remains to be done.—We must, of 
course, give preference to the magnificent establishment at Hun- 
ingue, near Basle, a noble example of what has been already done, 
by perseverance and energy in a good cause. In this wonderful 
establishment the eggs of fish are kept, and advanced in their 
hatching till they arrive at the period at which they will bear 
travel. It is by these means that many rivers in France are 
actually repeopled with fish, employment given to hundreds of poor 
fishermen, and the food of the people greatly increased. The fish 
cultivated are as follows:—1. Truite commune. 2. Truite saumo- 
née, 3. Truite grande des lacs. 4. Saumon du Rhin. 5. Ombre 
chevalier (charr). 6. Ombre commune (grayling). 7. Saumon 
du Danube. 8. Fera. The number of eggs distributed is enormous. 
In 1861, the total quantity of fish-eggs distributed was sixteen 
million four hundred and forty thousand four hundred. 

To several French scientific gentlemen the highest possible praise 
should be accorded by the English people—especially to M. Coste, 
who, having arranged a system for the artificial propagation of both 
marine and fresh-water fish, is, as it were, the father of pisciculture ; 
and to that liberal-minded man, M. Coumes, the engineer of 
Huningue, who has so liberally distributed many thousand eggs 
of fish throughout her Majesty’s dominions during the last season, 
and to whom we owe the greatest acknowledgments, as well as to 
the French Government, which makes distributions of the eggs of 
the best kinds of fish gratuitously to all the proprietors of rivers in 
France who will undertake to hatch and protect tuem, and make a 
return of the quantity so produced. 

In England, Mr. Thomas Ashworth, of Cheadle, Cheshire, and 
his brother, the owners of the Galway fishery, have literally repeopled 
with salmon various streams that previously had no salmon in them, 
as well as a district of their fishery of thirty miles long by ten 
wide. They have also opened up a great extent of water, viz., 
a great number of tributary streams from the Claregalway river 
up as high as Ballyhaunis. Messrs. Ashworth commenced arti- 
ficial propagation of salmon at Oughterard, in Galway, the 
same season that the French commenced at Huningue, neither 
party being aware of what the other was doing atthe time. At 

east 659,000 salmon ova were collected, impregnated, and trans- 
ported into these rivers in December, 1861, from the adjoining 
streams of Claregalway, where the parent fish are found in great 
abundance. 

The total cost of placing 770,000 salmon eggs in the fish nests or 
hatching-boxes, and of transporting the salmon, has been eighteen 
pounds, in addition to the regular and weekly cost of his staff of 
water-bailiffs and workmen. ‘The fisheries have benefited by Messrs. 
Ashworth’s exertions to an enormous extent. ‘there are twenty 
fish now to be seen where there was one before. The litie fish go 
down to the sea, and come back big fish, good, marketable food. 

Scotland also has done much for her fisheries. The establishment 
at Stormonfields, on the Tay, is now a household word, and the 
observations, both practical and scientific, made by Messrs. Buist 
and Brown, are of the greatest importance. 

In regard to the money value of salmon fisheries in the aggre- 
gate, it is stated that England produces annually about ten thousand 
pounds in money value ; Scotland nearly half a million of pounds; 
and Ireland about three hundred thousand pounds annually.* 

The extent of rivers in Eugland is much greater than in Ireland, 
but they do not produce more than about ten thousand pounds per 
annum. - There is a district in Yorkshire, about 600 miles of rivers 
—tne river Ouse, the Derwent (72 miles), Swale (71 miles), 
Ure (61 miles), Whurfe (75 miles), Midd (55 miles), &c. ‘These 





* See “‘ Report of Commissioner of Fisheries.” 





are all good, pure rivers, with fine mountain streams, and 
extending over thousands of square miles, and do not produce 
salmon worth one thousand pounds a year, and are as capable of 
being cultivated and rendered productive as Messrs. Ashworth’s 
river was when they purchased it, and commenced breeding 
and protecting the fish. To aid in remedying this deficiency, 
Mr. Ponder in April last placed in the Thames, near Hamp- 
ton, 76,000 young fish (viz., 10,000 salmon, 50,000 trout, 3,000 
charr, and 13,000 grayling), the ova having been presented by 
M. Coumes, the engineer of the establishment at Huningue, on 
behalf of the French Government. 

Dr. P. L. Sclater and the authorities of the Zoological Society have 
devoted the entire end at their aquarium-house at the Gardens to the 
demonstration of the science of fish-hatching. The apparatus was 
ably designed and arranged by A. D. Bartlett, Esq., Resident Super- 
intendent of the Gardens, and a greatnumber of fish has been hatched 
out during the past fow months. 

What has been done in France may surely be done in England. 
Many gentlemen have now seen the importance of pisciculture, and 
have already, at the cost of a few pounds, turned a useless stream 
of clear running water into a vivifier of thousands of fish.* I trust 
more will imitate them. What we require is a regular Government 
establishment, as in France, where the art should be carried out and 
brought to perfection, and eggs distributed to every part of this 
our own favoured land; this may be done at a comparatively small 
expense. 
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ON COMBINED HIGH AND LOW PRESSURE STEAM ENGINES, 
sy Francis Campin. 


Tue economical results accruing from the expansive method of 
using steam are now so universally known, that further argument 
upon the merits of that system, except as to the degree which limits 
its practical utility, is needless; but I now desire to direct your 
attention to the comparative merits of double and single cylinder 
expansive engines. 

The mode of employing steam expansively by the closing of the 
valve before the termination of the stroke of the piston, was dis- 
covered by Watt in 1769, but he did not apply it until 1776, nor was 
it patented until 1782. The double-cylinder engine was invented 
by Hornblower in 1781, and was subsequently combined with 
Watt's condenser, by Woolfe. From these dates we find that the 
double cylinder, or Woolfe’s engine, was invented very soon after 
the advantages of the expansive system were perceived, and down 
to the present time it has had numerous and important advocates ; 
but, on the other hand, there are those who contend that the present 
adoption of the Woolfe engine is a retrograde step. 

We find by searching amongst the patent records that even at 
the present time the Woolfe engine is very highly esteemed by 
some engineers of undoubted experience and ability ; at least such is 
the conclusion drawn from the numerous patented inventions by 
which it is endeavoured to render that engine more practically use- 
ful, and to approach more nearly to the theoretical efficiency. 

Let us now examine the action of steam in the single-cylinder 
engine and in the Woolfe engine, it being supposed that the steam 
is allowed to expand to four times its initial volume; let us suppose 
our single cylinder has an area of 4/0 square inches, and that the 
steam has an initial pressure of 40 1b. per square inch absolute 
pressure and the vacuum perfect; the effect of the steam in the 
passages being neglected at present; during the first quarter of the 
stroke the initial pressure will be maintained, after which it will 
gradually diminish to about 875 lb. per square inch, giving an 
average pressure for the entire stroke of about 23:11 lb. per square 
inch, or 9.244 lb, average gross pressure on the piston. 

The difference of pressure during the stroke is 31°251b. per square 
inch, which is equal to 74 125 per cent. of the maximum pressure. 

We will now see how matters would be ina Woolfe’s engine 
under similar circumstances: let it consist of one small cylinder of 
100in. area, and a larger one of 400in. area. The pressures 
are supposed to be as before. The effective pressure in the sma 
cylinder will be 40 lb. per square inch minus the mean back pressure; 
the back pressure of course varies from 40 lb. down to 8°75 Ib. during 
the stroke, the average being 17°4851b., which, being deducted from 
40 Ib., leaves 22°515 ib. per square inch, or 2,251°5 on the small 
piston. As the pressure per square inch on the large piston varies 
from 4(lb. to 8°75 1b., the mean effective pressure will there be 
17-485 lb., making 6,9941b. on the whole piston. Hence we have 
for the mean gross pressure on the two pistons 9,245°5 lb., almost 
exactly the same as on the one piston in the last example, and as 
the difference is so minute (less than g4,5), I shall take the two 
quantities as equal. 

In this case the mean pressure on the two pistons is 18°451b. per 
square inch, nearly. The pressure ou the small piston at the 
beginuing of the s roke is 40 lb. per square inch, with an equal back 
pressure; therefore, the effective pressure is ni/ at the top of the 
stroke on the small piston. The effective pressure on the large 
piston is 40 1b. per square inch at the top of the stroke, so we may 
call it for the two pistons 32 lb. effective pressure per square inch. 
At the end of the stroke the effective pressure on the small piston 
will be 40 lb., minus 8°75 1b, equal to 31-25 lb. persquare inch; that on 
the large piston will be 8°75 lb. 7 square inch, making the mean 
pressure on the two pjstons equal to 13°25 1b. per square inch. The 
difference between the maximum and minimum pressures will, there- 
fore, be 31-25 lb., minus 13°25 lb., equal to 18 lb, per square inch, or 
57°6 per cent. of the maximum. 

It is, of course, taken for granted that both pistons act upon one 
shaft; then the method above adopted, of distributing theoretically 
the pressure over the gross area of the two pistons, gives the same 
per-centage results as would be obtained by taking the gross 
pressures on the two pistons instead of the pressure per square inch, 

We thus find that the differences of steam pressure in thesingle and 
double-cylinder engines, working at the degree of expansion above 
mentioned are, during one stroke, 74°125 per cent. and 57°6 per cent. 
of the maximum pressures respectively ; heuce, the Woolfe engine 
will work more steadily than the other, the variation of steam 
pressure being 22°29 per cent. less. 

Summarising the inferences drawn from the above calculations, 
we find: 

The single-cylinder engine is simplest and smullest, and the 
Woolfe engine works most uniformly, and the cylinders are 
exposed to least pressure in proportion to their diameters. 

In the next place, it is necessary to notice the causes which have 
hitherto militated against the general introduction of the Woolfe 
engine, and the obstacles to its practical success. 

As usually constructed, the double-cylinder engines have very 
complex steam passagesand valves, in which expansion of the steam 
takes place without producing any useful effect. The loss happens 
thus: when the vacuum is produced in the large cylinder, it, of 
course, extends itself to the steam passages as far as the valves ; and 
as soon as a communication is again made with the small cylinder the 
steam will expand and fill such passages, thereby being reduced in 
pressure, and therefore less energetic in its action on the large piston 
than it would have been had those passages between the valve and 
cylinder been absent. The length of these es will, of course, 
depend upon the construction of the engine, but their cubic contents 
will generally be found large in proportion to that of the small, or 
high-pressure cylinder. 

Another disadvantage has consisted in the extra space required 
by the Woolfe engine, which amounts to that taken up by the small 
cylinder. This is evident from the fact that, at the end of the 
stroke, the whole of the steam used is contained in the large cylinder, 





* I here give alist of those who have constructed fish-hatching boxes, 
after either Mr. Ponaer’s or my own plans. His Grace the Duke of Argyll, 
the Viscount Powerscourt, the Earl of Mountcharles, Lady Dorothy 
Neville, 8S. Gurney, Esq., M.P., Alfred Smee, Esq., Capt, Berkeley, 2nd 
Life Guards ; J. Baker, Esq., of Bayfordbury ; J, Hibbert, Esq. ; 8. Hall, 
Esq., of Farningham; J. , Esq., Watford. 





and for equal bulks and pressures this cylinder must, therefore, be 
as large as the one in the single-cylinder engine. 

These appear to me to be the chief objections to the Woolfe 
engine; and that these may, to a great extent, be obviated by 
means of recent inventions, | shall subsequently endeavour to show. 

Having observed that the extra space required by the Woolf 
engine is exactly that occupied by the small cylinder, it follows that 
this should be made as small as possible in proportion to the large 
cylinder; the size of the cylinder, as far as regards the » it 
occupies, may be reduced in two ways—first, by using a higher 
degree of expansion; second, by altering the form and position of 
one or both cylinders. 

The limits of the first mode of reducing the comparative size of 
the small cylinder depend upon the pressure which it is safe or 
convenient to use, and the size allowed for the large cylinder; with 
regard to the second means of reducing the space occupied, we may 
observe that numerous patents have been taken out for arrange- 
ments in which the high-pressure cylinder is so placed as to occupy 
what would otherwise be waste space: thus, in some cases, the 
smaller cylinders are placed upon the top of the larger, and connected 
by means of piston-rods with the piston of the large cylinder through 
which the power is transmitted. 

The form of the cylinders is made another subject of various 
patents; thus, it is by one proposed to construct the er linder 
in annular form, so as to surround the smaller one, but in this 
arrangement, as in others before alluded to, the steam passages 
= the cylinders must be lengthy, and this is a very great 
evil. 

Some time since Mr. Craddock constructed some Woolfe engines 
which worked with great economy; but I am inclined to think that 
for this he was rather indebted to his peculiar form of boiler and the 
high pressure at which he worked his engines than to any particular 
superiority in the latter. 


It has recently been proposed to construct double-cylinder 
engines so that the cranks of the shaft, which the pistons of the 
two cylinders act upon, may be placed at right angles to each other, 
so as to gain the advantages of the coupled engine in addition to 
those of the double-cylinder engine ; in this arrangement, however, 
it is evident that the piston of the high-pressure cylinder must make 
a half return stroke after completing its stroke before the steam can 
be admitted to the low-pressure cylinder; and, in order to allow 
this, it becomes necessary to establish between the two cylinders a 
kind of reservoir, in which the steam is stored until the low-pres- 
sure cylinder is ready to receive it, and from which it may also be 
drawn after the communication with the high-pressure cylinder 
has been closed. Let us now examine, relatively, the work done by 
a given amount of steam in this and in an ordinary double-cylinder 
engine, 

Let the small cylinder be 100in. in sectional area, and the r 
40)in. sectional area, the initial pressure of the steam being 40 lb. 
per square inch, then this will evidently expand down to 8:75 Ib. 
per square inch during the stroke of the large piston. Let us 
determine the work done by one cylinder full of steam, the mean 
back pressure on the small piston will be 17-485 lb. per square inch, 
which, deducted from 40 Ib. leaves 22:515 lb. per square inch 
effective pressure, making 2,251} lb. pressure on the small piston, 
and taking the stroke as 2{t. the work done in the small cylinder 
will be 4,503 1b. raised one foot. As the pressure in the large 
cylinder varies from 40 1b. persquareinch down to 8°75 lb. the mean Will 
be 17°485 lb. per square inch, giving 6,994 1b. pressure on the piston, 
and for the work done in one stroke 18,988 lb, raised one foot, which, 
added to the work done in the small cylinder, makes a sum of 
18,491 lb. raised one foot by one cylinder full of steam. 


Now let us examine the case of the double-cylinder engine with 
the cranks at right angles ; let the dimensions aud pressures be as 
above, and let the reservoir be twice the size of the small cylinder. 
We must in the first place examine the variation of pressure in the 
reservoir; at the termination of the stroke of the large piston it is 
evident the pressure in the reservoir will be the same as in the large 
cylinder, viz., 875 lb. per square inch. At the termination of the 
stroke of the small piston we have the cylinder full of steam at 401b., 
and the reservoir, twice the bulk of the cylinder, full of steam at 
8°75 lb. per square inch. Hence, when a communication is opened 
between the small cylinder and reservoir the pressure in the two 
ve sels will become 19 1b. per square inch; the small piston now 
beg ns to return, compressing the steam in the reservoir till at half 
stroke, when the pressure in the reservoir will be 225 1b. per square 
inch. The communication between the reservoir and large cylinder 
will now be opened,and the large piston will begin to move, the 
pressure falling till, when the small piston is at the end of its scroke 
and the large piston at mid-stroke, the pressure becomes 13°5 Ib. per 
square inch; the communication between the reservoir and high- 
pressure cylinder — tben closed, the large piston finishes its 
stroke, the pressure behind it falling to 8-75 Ib. per square inch, 
when the communication between the large cylinder and reservoir 
is closed, leaving the pressure in the latter the same as at the 
beginning of the stroke. 

From these figures we find that the mean effective pressure on the 
small piston is about 20°62 1b., per square inch, making 2,062 1b. 
pressure on the piston, and 41241b. raised one foot each stroke. 
Similarly we find in the large cylinder an effective pressure of 
14:56 lb. per square inch, making a gross pressure of 5824]b. on the 
piston, and 11,648 Ib. raised one foot per stroke; then '!i> +1» of the 
work done per stroke in the two cylinders will be 15,142 ., raised 
one foot. 

Comparing the two engines, we find that under the circum- 
stances above mentioned, the reservoir necessary in the double- 
cylinder engine with the cranks at right angles reduces the work 
done by a given quantity of steam from 18,491 lb. to 15,772 Ib. 
raised one foot, a loss of about 14:7 per cent. It may here be 
observed that there would of course be the same loss in this engine 
compared with single-cylinder expansive engines, so that the 
ordinary coupled engines, with cranks at right angles, would be far 
superior to the above-mentioned form of Woolfe’s engine. 

I have now to direct your attention to the improvements made in 
Woolfe’s engine by Mr. Syrett, whose engines appear to be the 
most successful double-cylinder engines yet cooetell In this form 
a longer stroke is given to the high-pressure piston than to the low- 
pressure, so that the former has a greater velocity than the latter, 
when such can be done; but the most important part of the invention 
consists in the arrangement of the valves, which are so placed as to 
avoid the useless expansion of the steam in the and steam 
chest. Let us now see the amount of saving thus effected, takin; 
in the one case the ordinary form, and in the other the impro 
construction, and supposing the engine to be of the same di 
as in the last example, the steam pressure being also the same. 

The contents of the small cylinder will be 2,400 cubic inches, and 
the es through which the steam would have to pass from the 
small to the large cylinder would contain about 120 cubic inches at 
least, and in this space there would of course bea vacuum at the 
moment of beginning to make a stroke. 

When the communication is made between the large and small 
cylinder, the steam at once expands into the passages, and the 
pressure is reduced from 40 1b. per square inch to 86 lb. per square 
inch, making a mean loss of 2b. per square inch pressure during 
the whole stroke, which is equal to 11°4 per cent. of the mean 
effective pressure. If the valve is so arranged that the 
above mentioned lays between the valve and the high-pressure 
cylinder, it will be filled with high-pressure steam when the small 
cylinder is filled, by which an addition to the mean effective pressure 
in the large cylinder will be made equal to about | per cent., which, 
added to the saving of 11°4 per cent., makes 12°4 per cent.; from 
this, however, we must make a deduction for the extra stéam 
required to fill the passage. When the stroke of the small piston is 
about to commence, the passage will contain steam of 8°75 lb. 

ressure per square inch, the — of steam at 40 lb. requisite to 
th this space, will, therefore, be about 96 cubic inches, or 4 cent. 
of the quantity required for the whole stroke; thus we that in 
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the present{case, even with the small passages here supposed, the 
saving in them alone by the improved method of construction is 8-4 
per cent., and here I have not considered the saving effected in the 
steam chest. 

Instead of going into further calculations regarding this engine, 
it will be more satisfactory to quote an instance of its application to 
practical purposes. 

In 1860, the patent improvements were made upon an engine 
driving a flour mill at Halsted, in Essex. It was a single-cylinder 
engine, and, according to the proprietor’s statement, drove three 
pairs of stones, with a consumption of 16 cwt. of coal per diem; the 
cylinder was 18in. in diameter ; two 5-in. high-pressure cylinders 
were added, constructed as above-mentioned, and the engine was 
then found capable of driving four pairs of millstones with a con- 
sumption of only 12 cwt. of coal per diem. 





THE LONDON ASSOCIATION OF FOREMEN 
ENGINEE 


Ar the last monthly meeting of the above Society, held on the 
6th instant, at its rooms in St. Swithin’s-lane, Mr. J. Newton in 
the chair, the discussion of the principle and details of Vaile’s 
new marine propeller was renewed and concluded. Mr. Walker, 
in the unexplained absence of Mr. Kayte—who had promised to 
attend—re-opened the subject. Mr. Walker commenced by saying 
that when the reader of the paper at the last meeting introduced to 
their notice the Vaile propeller, he (Mr. Walker) was under the 
impression that it was but a resuscitated plan of the well-known 
engineer Symington. It was only fair now to acknowledge that 
he had been mistaken. He had compared the two schemes and 
found that they differed from each other very materially, the points 
of difference being wholly in favour of Mr. Vaile’s. The floats 
were attached to the chains in a simpler way than Symington’s, 
while their feathering properties and the proposed complete sub- 
mergence of the apparatus were novel and valuable features. Still 
he was of opinion, in spite of these characteristics, that difficulties 
of a practical nature would attend their application. The number 
of working parts in the chains and chain-wheels would subject 
them to derangement. The screw was simpler, and, if less effec- 
tive, would yet be found more durable and not so liable to accident. 
He must admit that some strong claims to superiority had been 
advanced in favour of the continuous propeller of Mr. Vaile, as 
for instance that in regard to the obviation of the evils of “ slip.” 
The general principles of the system indeed he agreed with, and 
possibly his objections to some of its details might prove more imagi- 
nary than real. A course of experiments might have the effect of re- 
moving his objections entirely. 

Mr. Oubridge, apart from some minor objections which suggested 
themselves to his mind, and which had reference solely to mecha- 
nical details, believed that Mr. Vaile’s efforts for the improvement of 
steam navigation were in the right direction, and thought that that 
gentleman might hope for a reasonable amount of success. 

Mr. Ives saw an insurmountable barrier, as he thought, to the 
general adoption of the new propeller. In order to obtain any 
like extraordinary speed in a ship fitted with them, the chains must 
travel at the rate of a thousand feet per minute. If this speed were 
to be obtained by the intervention of toothed gearing the wear and 
tear of both chains and gearing would soon prove destructive to 
both. As to the feathering powers referred to, he believed that 
several of the largest steam ship companies were abandoning 
feathering-floated paddle-wheels; and this constituted an argument 
against feathering floats in any form. 


Mr. Meredith Jones had seen much of the action of the links and 
joints in the chains of dredging machines or barges, and his obser- 
vations led him to doubt the advisability of introducing chain 
propellers. They would, as he thought, be found noisy in action. The 
joints would get “play,” and the pins work loose. The principle 
of applying the propelling power of a vessel as low down as 
possible was in itself good, but it was difficult to understand how 
it could be economically effected in practice. 


Mr. Stablir, though approving of all the ideas of marine propul- 
sion advanced in the able paper of Mr. Newton, saw, he confessed, 
some impediments to their practical establishment. The chain pumps 
of Mr. Murray were constructed on a plan not widely dissimilar 
to that of the proposed chain propellers of Mr. Vaile, and they 
could not be worked at high spools without much inconvenience, 
For canal and river navigation, nevertheless, he believed the continu- 
ous propeller would be found advantageous, as it certainly would 
in the driving of tug boats. Hecould not see that any such thing as 
“slip” was possible with the Vaile propeller. Theoretically, too, 
their advocates were right on several other points; it might prove 
that they were so practically. This fact time and experiment could 
alone determine. 

Mr. Vaile, on the invitation of the Chairman, now replied. He 
first explained the mode by which repairs of the chain propellers 
might be effected, and then endeavoured to demonstrate the little 
risk they ran of requiring repairs at all as compared with either 
screw or paddle-wheel. They were to be placed in the most secure 
part of the vessel, and would be next to invulnerable as regarded 
injury from without. With regard to interual defects, arising from 
wear and tear, he was of opinion that they would really be found 
very trifling. If the chains were fitted at the joints, with accurately 
turned steel pins working through hard wood bushes, the evils 
talked of as likely to arise from their rapid travelling and tendency 
to elongation would be found illusory. There was nothing, he 
contended, unreasonable in working chains, which would be very 
different to those used in dredging barges, at a speed of from six 
hundred to a thousand feet per minute. They would work more 
smoothly and with far less vibration than screw or paddle-wheel, 
and almost without slip. The speed of the floats, whatever that 
might be, would really be little more than that of the vessel. Slip 
would be almost unheard of. As to the “shock” mentioned as 
likely to arise and to affect the gearing—if gearing were employed— 
he did not see how such a thing would take place. The action of 
the float-arms was, as the diagrams would show, continuous against 
the guides which caused the feathering movement. The arms, it 
might in one sense be said, never left those guides. He 
did not counsel the application of geared engines, but rather 
those on the direct-action principle, with small cylinders and rapid 
stroke, Still he had no doubt about the practicability of using 
either. Mr. Vaile further replied to objections whica had been 
raised, and thanking the members for the patient attention they had 
accorded him, through their President’s good offices, resummed his seat 
amid considerable cheering. 


The chairman said that before closing the interesting and instruc- 
tive proceedings of the evening he should be glad to offer a few 
remarks, These went to the demonstration of his own entire approval, 
minus some trifling reservations, of the Vaile propeller. He Polieved 
with the majority of those who had spoken, that in principle the 
scheme was right. Probably it was destined to work marvellous 
changes in steam navi-zation, but the public were hard to be con- 
vinced of the superiority of a mechanical invention until they saw 
what it might be made to accomplish. For himself, he had given 
great attention to the general principles and details of the conti 
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Tuts invention, by John Unsworth, of Manchester, relates to 
certain modifications of the valves, cylinders, and ports of steam 
engines, with a view to avoiding compression or back-pressure in 
the main cylinder. 

Fig. 1 represents a longitudinal section of the upper portion of a 
locomotive or other steam engine cylinder with the improvements 
attached; Fig. 2 is a corresponding plan. Fig. 3 is a transverse 
vertical section taken through one of the small cylinders, bed plate, 
and portion of the main cylinder; and Fig. 4 is a similar view, 
showing the cranks for working the small piston valves. 

a is the main steam cylinder, and 6b its piston, which latter is 
represented as covering one of the two additional ports c, c!, which 
are made near each end.of the main cylinder for the free escape of 
the back-pressure steam, hereinafter designated as the “ compres- 
sion.” A small steam port d, d', is also made in each end of the 
main cylinder, leading, like the larger ports c, c!, into the small 
supplementary cylinders or valves boxes f, f', within which 
work steam-tight the piston valves or plugs e, el. A wide 
groove or annular recess g, g', is formed in each piston 
valve, and into these annular recesses or grooves run a 
number of longitudinal grooves or slots 4, h!, (shown 
in Figs. 3 and 4), these longitudinal grooves or channels 
serving as outlets for the free escape of the “compression ;” the 
two piston valves or plugs e, e', are connected together, so as to 
work in concert with each other, by means of the connecting rods 
k, k}, which are jointed at i, i!, by means of the joint pins j,7!, to the 
outer ends of the plugs e, e', the contiguous ends of the two con- 
necting rods are respectively coupled with the cranks 4, /', set at right 
angles on a short shaft, which works in bushes m, m, in the 
brackets x, n, bolted down upon the bed plateo. To this same 
bed plate are also bolted the small cylinders 7, /', so that the whole 
of the apparatus is contained on the bed plate 0, and may therefore 
be readily fixed to the cylinder of a locomotive or other steam engine. 
The piston 6 has just completed one stroke, and the port E of the 
cylinder (in connection with the exhaust) is full of steam, which 
is confined therein, and exerts a back pressure upon the piston 
on its return stroke after the exhaust port of the slide valve has 
been closed. So soon, however, as the steam enters the cylinder a 
on the steam side S of the piston by the usual port and side valve, a 
portion of thesteam passes by thesmall portd into thesmall cylinder /, 
and by the time the main piston } is in motion the plug or valve e 
in this cylinder has been forced by the steam pressure beyond the 
port c, so as to close all outlet for the acting steam, which would 
otherwise escape through the port c so soonasit was uncovered by the 
main piston b, This forward movement of the pluge is transmitted 
through the connecting rod &, cranks /, /', and connecting rod k! to 
the second plug e' in the small cylinder /', at the opposite or exhaust 
end of the main cylinder. The effect of this movement of the plug 
e' is to bring the recessed portion g' over the port c!, whereupon the 
“ compression” or back-pressure steam escapes freely along the 
grooves or channels A, h', in the plug during the full stroke of the pis- 
ton, and after the ordinary exhaust port has been closed; hence the re- 
sistance or back pressure hitherto exerted against the piston while it 





and feathering-floa propeller of his friend near him, and the 
more he studied it the more he became convinced of its feasibility 
and value. Some gentleman had remarked, that the feathering 
paddlo-wheel was being gradually abandoned by steam shipping 
companies, but he knew of one instance at least where this was not 
the case, 

The discussion shortly after terminated, and the chairman having 
referred to the melancholy case of Mr. Robert Armstrong, C.E., a 
subscription was opened on that gentleman’s behalf. It was an- 
nounced that two papers would be read at the July meeting, one by 
Mr. Muir of Woolwich, on “ Forgings in Iron,” and the other by 
Mr. Stanley, on “ A Substitute for Slide Link Motion.” The meet- 
ing then separated. 





is pleting its stroke is entirely obviated. These valves or 
plugs e, e!, are operated in like manner at each stroke of the main 
piston 5, the incoming steam at one end of the main cylinder 
opening the valve or plug for the escape of the compression at the 
opposite end. 

Figs. 5, 6, 7, and 8 are similar views to those last described, but 
—— a modified arrangement of the apparatus. 

n these views a is the main cylinder; 6, the piston; and c, c', the 
ports for the escape of the “ compression ;” these ports communicate 
respectively with the valve boxes d,d'. In the top of each valve 
box an escape opening ¢, e', is made, and over these openings work 
the respective slide valves f, #1, which allows the “ compression” to 
escape into the atmosphere at the required part of the stroke. Each 
slide valve f, /', is worked by a valve spindle g, 9', passing through 
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the stuffing boxes A, i', and glands, 2'. A joint», 7', is formed at 
one end of each valve spindle, coupled by a pin &, &', to the 
links 7, /'. The opposite ends of these links are coupled to the 
short levers m, m!, respectively keyed on to the ends of the two 
crank shafts n, n'. To these cranks are coupled the connecting 
rods 0, o!, by means of the straps p, p', whilst the opposite ends of 
the rods are conneeted by the pins q, q', to the crossheads r, r!, which 
are affixed to the opposite ends of the small piston rod s passing 
through a gland ¢ and stuffing box w on each end of a small 
cylinder w. Within this cylinder works steam-tight a small piston r 
fitted or formed in the centre of the piston rod s. 2x, z', are two 
steam inlet pipes opening one into each end of the cylinder w, 
such pipes being connected with the respective steam ports of the 
main cylinder a. The steam on entering the end S of the 
main cylinder simultaneously enters the corresponding end of the 
small cylinder e, and forces the small piston in the direction of the 
arrow; which motion being transmitted to the slide valves f,/', 
through their respective cranks and connecting rods, causes the 
valve f! at the exhaust end of the main cylinder to open the escape 
aperture e! in the valve box, and allow of the free escape of 
the “compression” from the cylinder through the port c!, valve 
box d', and aperture e!, the corresponding aperture e in the 
opposite valve box being simultaneously closed by the sliding of the 
valve f over it, such closing being accomplished before the main 
piston 4 has had time to uncover the escape port c. The opera- 
tions are repeated at every stroke of the main piston, so that a free 
exit is leftfor the ‘‘compression” whilst the piston is making its 
stroke. 





Tue hydraulic press for bending armour plates, manufactured by 
Messrs. Westwood, Baillie, and Co., for Pembroke dockyard, under- 
went an official trialon Tuesday. ‘Two plates of 4} inches and one 
of 3 inches were placed on the ram cold, and were subjected toa 
pressure of 46} ewt. per circular inch of the ram, which is equal to 
a pressure of 1,823 tons, said to be the greatest pressure yet obtained 
by any hydraulic machinery. All the joints of the pumps and 
press were perfectly tight. : 

Foreign anp Coxontat Jorrines.—The owners of the steam line 
between this country and the Mexican port of Matamoras have dis- 
continued the service pending the decision of the British Govern- 
ment respecting the late seizures by the United States cruisers. In 
this way a large trade is left open to be monopolised by New York 
and Boston, which are known to be active in its prosecution.—A 
commission appointed by the Czar to inquire into the state of 
the fortifications of Cronstadt has reported that an attack mad e 
on that fortress with a few iron-plated ships would destroy 
it in two hours; and tkat the operations requisite in order to place 
it in a fit state of defence would occupy a period of two years and 
cost 30 millions of silver roubles.—The concession of a transat- 
lantic submarine cable to M. Balesmini, sanctioned by all the 
Powers represented at the conference, has been formally ratified at 
Paris. The plan is to connect Europe with the Brazils, and the 
Brazils with North America, so that a dispatch from Paris to New 
York will have to go round via Pernambuco.—Letters from the 
Upper Canada oil springs state that a well which some time since 
ceased to flow has again commenced spouting, and now yields from 
300 to 400 barrels a day. A large quantity of oil is also taken from 
the different wells by pumping, so there is no fear of any present 
failure of the supply. The inhabitants of the oil district are about 
to sink what is termed a test well, in order to ascertain what quan- 
tity may be expected to flow from a greater depth than yet reached. 
It is intended to sink this test well 1,000 feet, as none of the present 
wells exceed 300 feet in depth—Paper is being made from wood in 
the United States on a large scale. A beam of timber is sliced 4 
by steam, and paper made of the stuff. So says the Paper Trade 
Review; which adds that the Boston Courier is now printed on paper 
so made of wood-fibre. 
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TueE object of this invention, by Edward Humphrys of Deptford, 
is to facilitate the manufacture of rotary or centrifugal pumps. 
It has hitherto been the practice to cast the case of suck pumps 
either in two pieces with the joint vertical to the axis of the wheel 
spindle, or to cast the case in one piece. In the former mode of 
manufacture the wheel cannot be introduced or removed without 
separating the vertical joint, and in the latter two man-holes with 
their doors have to be provided, the one for the admission or re- 
moval of the wheel, and the other for the admission of a cutter to 
face up that part of the case which forms the extremity of the two 
suction pipes to enable the wheel to work smoothly therein, and of 
the nut for securing the wheel on its spindle ; these arrangements 
are therefore inconvenient and disadvantageous. Heretofore, also, 
the wheel has been made separate from its spindle, and has after- 
wards been keyed thereon ; this construction entails a good deal of 
labour and expense in fitting. 

These improvements consist in casting the case in two pieces, the 
joint being made in a line passing horizontally through the axis of 
the wheel spindle and its stuffing box, and in casting the wheel and 
its spindle in one piece; in this manner the use of covers is avoided, 
the fitting is simple and easily accomplished, and in consequence of 
the line of the joint passing through the axis of the wheel spindle 
the wheel is readily introduced or removed when necessary, the 
upper part of tle case being unbolted and lifted for the purpose. 

Fig. 1 is a transverse section of a rotary or centrifugal pump con- 
structed according to the invention, not, however, showing the 





CENTRIFUGAL PUMPS. 
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Becternal View 


| wheel with its spindle. Fig. 2 is a longitudinal seciion of the parts 
| shown in Fig. 1, and Fig. 3 is a plan of the lower portion of the case 
| of the pump. 

The case of the pump, as{will be seen, is cast in two parts, which 
are fitted together at the line X, X._ The two surfaces to make the 
joint are planed or faced truly, and for this purpose but one setting 
of each piece in the machine is necessary ; this being done the inter- 
nal projection at A in each casting is chipped and filed accurately to a 
half circle concentric with the general form of the casting. The 

| two castings are now bolted together so as to bring the two semi- 
| circles true the one with the other, and the case is set in a lathe for 
| boring the central hole to receive the bushes B, B, and the gland C 
| of the stuffing box. The boring is effected by means of a self-acting 
| boring bar, one end of which fits and runs truly in the hole at A, 
| and the other is bolted to the revolving face plate of the lathe. 
| The bushes B are conveniently made of brass and lined with lignum 
| vite, and D, D, are pipes to maintaiu a flow of water through the 
bearings. The portions of the case at E, E, which form the ex- 
tremities of the two suction pipes, and between which the wheel fits 
| accurately, are faced by a cutter actuated by the boring bar. The 
| figures 4 show a section, a side view, and an external view of the 
| wheel and its spindle; these parts are cast in one piece; the spindle 
| is turned where it enters the bearings, and the wheel is faced on the 
| two sides, where it works in contact with the case at E, E. F is a 
clutch at the end of the spindle, by meaus of which it is driven ; 
other convenient means of driving may, however, be resorted to. 
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Tus invention, by Henry Lee Corlett, of Inchicore, Dublin, | 


relates to an improvement in tuyeres of the kind known as “ water 
tuyeres,” for smith forge fires, cupolas, furnaces, and all purposes 
where air is introduced into fire to accelerate combustion, the water 
being, by means of the invention, forced to circulate in a continuous 


stream through the tuyere in obedience to the law causing the | 


heated particles of water to ascend to the surface or summit level of 
any body of water subjected to the action of heat. The circulation 
and continuous flow of the water prevents the deposit of any 
foreign matter in the water spaces of the tuyere, which is thus more 
effectually preserved from the action of the fire than has hitherto 
been the case. 


The tuyere, which may be connected in the ordinary manner 


with the water supply, is formed with an inner shell, constituting 


the usual air passage, between which inner shell and the outer shell | 


is an annular water space, which is divided by two or more parti- 
tions placed longitudinally, extending so far as in practice may be 
found desirable from the back in the direction of the front or 
nozzle end of the tuyere, a space or opening being left there to 
make a junction between the chambers formed in the annular 
water space of the tuyere, by means of the partitions already de- 
scribed ; or, if preferred, the partitions, or either of them, may be | 
extended to the nozzle or front end of the tuyere; or the opening | 
or passage connecting the lower with the upper chamber or cham- | 
bers may be placed in any part of the partitions, already described. 
Fig. 1 isan end elevation, showing the externa! appearance of 
the improved tuyere, with only two partitions attached to a water 
tank and blast pipe; and Fig. 2 is a section of same, through centre 
of the tuyere, cn. and blast pipe. A isthe tuyere, B the water 


tank, and C the blast pipe and air passages. Fig. 3 is a side 
elevation of the water tank, anda transverse section of the tuyere. 
Fig. 4 is partly an end view and partly a transverse section of the | 
tuyere detached from the water tank; and Fig. 5 is a longitudinal | 
section of the tuyere through the partitions, dividing the lower and 














upper water spaces or chambers. In Figs. 2, 3,4, and 5, G is the 
inuer and H the outer shell of the tuyere; and D, D', is the annular 
| water space, divided into a lower and upper chamber by the parti- 
tions E, £, which partitions extend from the back of the tuyere to 
near the nozzle at F, where an annular space connects the upper 
chamber D with the lower chamber D'. 

Figs. 6 and 7 show the ordinary arrangement of valve for sup- 
plying and cutting off the blast. 

The arrows in Fig. 2 indicate the course taken by the water in 
circulating through the tuyere and tank. The water enters the 
lower water space or chamber D', and when heated passes through 
the annular space F into the upper water space D, through which 
it ascends, and is returned to the tank 1; or if preferred it may be 
utilized for heating buildings or other purposes, or allowed to run 
waste. 


Ice-Maktnc.—A company has been formed for working the 
patents of Mr. Daniel Siebe, for the artificial production of ice. 
The success of Mr. Siebe’s ice-making apparatus was well attested 
last year in the International Exhibition, and it is found that, com- 


| mercially, the working of this invention is likely to lead to the most 


important results. 

Tue Wixans STeEAMER.—The Winans, a steamer constructed at 
Baltimore on the cigar-shaped principle, has arrived at Hull to be 
lengthened. She is at present 80{t. long, and in the widest part 
amidships is 8ft. in diameter. On the top or back of the vessel fos 
are four short tubes projecting about two and a half feet, which will 
answer the purpose of ventilators, and as a means of entrance to the 
vessel. To prevent the steamer rolling over in the water, she is 
well ballasted with spelter, and draws about 3ft. of water. There 
are several screws in her sides, to which stanchions may be fastened. 
On this a grating to form a deck is fixed, and an iron guard runs 
from stem to stern. The vessel is propelled by means of a screw, 
which is placed about 20ft. from the stern. 


THE PRINCE CONSORT’S MEMORIAL. 


Tue memorial lately erected in the Horticultural Gardens, at 
South Kensington, and doubly commemorative of the Great Exhi- 
bition of 1851 and of the virtues and genius of the late illustrious 
Prince Consort, was publicly unveiled on Wednesday, in the pre- 
sence of their Royal Eichasten the Prince and Princess of Wales, 
Prince Alfred, the Princess Helena, the Princess Louisa, Prince 
Arthur, Prince Leopold, the Duchess of Cambridge, the Duke of 
Cambridge, the Princess Mary of Cambridge, and an immense 
concourse of spectators. After the presentation of an add from 
the Duke of Buccleuch, at the head of the Council of the Hor- 
ticultural Society, Mr. Godwin, Honorary Sec: to the Executive 
Department of the Memorial Committee, read the following address 
to his Royal Highness the Prince of Wales :— 

“ May it please your Royal Highness,— 

“Inthe year 1853 a meeting convened by the Lord Mayor of 
London, Mr. Thomas Challis, M.P., and presided over by him, was 
held in the Mansion-house, to consider the propriety of erecting 
some memorial of the Great Exhibition of 1851, in connexion with 
a tribute of admiration to its great founder, the Prince Consort, 
your Royal Highness’s illustrious and lamented father. The propriety 
of the step was at once recognised; and it was resolved unanimously, 
as well by the country at large as by the meeting, that the Exhibi- 
tion ‘was an event of the greatest importance to the nations of the 
world, by enabling them to observe the relative influence of science, 
art, and national characteristics upon production, by furnishing the 
means of a valuable review of the past, and by marking a new starting 
point for the future progress of productive industry and giving it an 
increased stimulus. The meeting saw, too, with the wise author of 
the undertaking, that its tendency had been to promote useful inter- 
course between all peoples, and to induce in them feelings of good- 
will towards each other. Money was accordingly subscribed for the 
erection of a Memorial, and active steps were taken to. obtain a place 
for the intended monument on the site of the Exhibition in Hyde 
Park. Artists of all countries were invited to submit drawings and 
models in competition, and ultimately, out of nearly fifty, the design 
sent in by Mr. Joseph Durham was selected. ‘T'he endeavours to 
procure a site in the Park having failed, we, the Executive Oom- 
mittee—who had met with difficulties that might not have been auti- 
cipated—soughtthe aid of the Prince Consort. This was at once freely 
accorded on thecondition, characteristic of his Royal Highness’s noble 
self-denial, that the Memorial should be in no way personal, but one to 
which he could himself subscribe. Y'he Royal Horticultural Society 
granted the fine site before which we now stand, on land belonging 
to the Royal Commissioners for the Great Exhibition, and therefore 
appropriate, the Commissioners themselves concurring in the grant; 
and from that time till the very last his Hoyal Highness continued 
to give consideration and personal assistance of inestimable value in 
completing and carrying out the project. Guided by his cultivated 
judgment, and aided by an increase of the funds, the design was en- 
larged and improved to its present form; and the last public act of 
the Prince in London was the approval of the statue of her Most 
Gracious Majesty the Queen, then intended to surmount the Memorial. 
A letter from your Royal Highness after the painful event that had 
plunged the nation into grief, conveying the will of the Queen that 
instead of her Majesty's statue that of her beloved husband should 
crown the Memorial, and offering on your Royal Highness’s own 
part to present the statue proposed to be thus placed—a letter 
which touched the heart of the country—enabled us to carry out the 
original desire of the subscribers, which was emphatically to offer 
a public and lasting tribute in connexion with the Great Exhibition 
of 1851 to the good Prince—‘ to whose far-seeing and comprehen- 
sive philanthropy’ (as now recorded on the face of the Memorial) 
‘ its first conception was due, and to whose clear judgment and un- 
tiring exertions in directing its execution the world is indebted for 
its unprecedented success.’ We take the liberty of expressing our 
great satisfaction with the admirable manner in which Mr. Durham 
has e ted the cx ission confided to him. He has produced a 
work that we believe to be honourable alike to himself and to the 
country; and we trust this feeling will be generally shared in, 
especially by those eminent persons who assisted in the Great Exhi- 
bition, and whose names he has consequently recorded on enduring 
granite. In concluding this brief account of our proceedings, we 
tender most grateful thanks to the Queen for the interest her 
Majesty has been pleased to show in the progress of this work, and 
the all-important assistance thus rendered us in our self-imposed 
labour. And we pray heartily and devoutly that Almighty God may, 
in his goodness, long preserve her Majesty's life—a life most precious 
to her loyal and loving people. It only remains for us to acknow- 
ledge most respectfully the anxious readiness with which you, Sir, 
accompanied by the illustrious Princess whom all the kingdom 
welcomes with open heart, and by your royal brothers and sisters, 
have graciously taken part in the proceedings of to-day. We offer, 
in the name of the subscribers, our earnest thanks, and we solicit 
that your Royal Highness will now be pleased to command the un- 
covering of the Memorial.” 

To this address, the reading of which was interrupted by repeated 
applause, the Prince of Wales returned the following answer :— 

“‘ Gentlemen,—I have listened with an interest, which I am sure 
will be shared by all present, to the details which you have given in 
connection with the Memorial to my lamented and revered father 
which we are assemble this day to inaugurate. As ason I cannot 
but be deeply affected by that part of youraddress in which you 
have referred to the beloved parent whose aid and counsel were 
never wanting when work was to be done, or when difficulties 
were to be overcome. Iam confident that our proceedings in com- 
memorating so proud a year in England’s annals would have met 
with his approval, ol I am sustained in the part which, in 
obedience to the Queen’s commands, I have undertaken by the con- 
viction and grateful sense that the sympathy of the entire nation 
accompanies me. I have now the pleasure of directing that the 
Memorial—of which the artist may well be proud—be now un- 
covered.” 

The last words with which his Royal Highness concluded were 
mney audible beyond the splendid circle which were assembled 
round him in the balcony, but, as if intuitively, the whole assemblage 
turned towards the covered monument, from which neatly and 
quickly, as the boom of the first gun sounded, the covering was 
instantaneously withdrawn, showing a memorial of which, as the 
Prince truly said, the artist might well be proud. It is entirel 
constructed of red and gray granite, as far as relates to the artist's 
design. The under base of Portland stone does not belong to the 
memorial proper, and would have been better if in unison with the 
granite work, and the arches, keyed with unmeaning masks, mate- 
rially detract from the composition. It is, we believe, the first 
public monument in which both red and gray granite, accompanied 
with bronze work, has been combined, at aA in this country, and 
is in other respects new in its architectural features. The bronze 
statues have been produced by means of electro-deposition, which in 
this instance gives decided evidence of its impurtance in rendering 
the correct handling of the artist, as well as preserving the exact 
size of the original models, which could not be the case where the 
old method of casting is used. 


The form of the Memorial is that of a temple, with projecting 
bases at four equal distances, of sufficient size to carry sea 
figures of 8ft. high. The entire height of the Memorial, exclusive 
of the under work with arches, is 42{t. ; the width across the angles 
of the granite, 18ft. The entablature is broken to correspond with 
the projections of the base. The four seated bronze statues re- 
present the quarters of the world in an allegorical manner, but 
divested of the old conventional type. 

Beneath, and in front of each statue, there is a bronze medallion 
inserted in the granite base, the four medallions being enlarged 
copies from the prize medals awarded to successful exhibitors of 
1851. Behind each of these statues arise two pilasters and two 
nr of the Corinthian order, from stylobates placed above the 











of the statues. The capitals and bases of the columns are of 
bronze, the shafts of polished red granite, the effect of which is very 
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good as an architectural decoration. Polished red granite is also 
introduced with equal effect in the crescent side panels of the base, 
and upon the circular side panels of the body of the temple. Upon 
the four latter panels there are inscribed in gilded incised lettering the 
principal features and facts relating to the first International Exhi- 
bition, including a record of all those who were actually engaged 
in any responsible position connected with the management of that 
national event, commencing with the Royal President of the Com- 
mission, the late Prince, whose statue in bronze surmounts the 
Memorial. It is 10ft. high, andin the mantle and with the insignia 
of the Master of the Order of the Bath—the Queen, as Sovereign, 
being head of every other illustrious Order. 

The statue of the Queen, as personifying “ Peace,” was intended 
originally to have been the crowning figure, but has been exchanged 
for that of the Prince by express desire of her Majesty. 

The frieze of the Temple bears upon it, in gilled lettering, two 
inscriptions—one from Isaiah, “ Let all the nations be gathered to- 
gether, and let the people be assembled;” the other is from the 
Psalms, “I will remember the works of the Lord; surely I will 
remember Thy wonders of old.” On the north tablet is the dedica- 
tion of the Memorial itself, as follows :— 


Erected 
By public Subscription. 
Originally intended only to commemorate 
The International Exhibition 
Of 1851, 
Now 
Dedicated alsv to the Memory of 
The great Author of that Undertaking, 
The good Prince, 
To whose far-seeing and comprehensive Philanthropy 
Its first Conception was due; 
And to whose clear Judgment and untiring Exertions 
To directing its Execution 
The World is indebted for 
Its unprecedented Success, 
Avzert Francis Aucustus Caartes Emanven, 
The Prince Consort, 
Born August 26, 1819. Died December 14, 1861. 





“ He wasa man! take him for all in all, 
“ We shall not look upon his like again.” 


LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH, Westmiyster, June 9. 


Sittings in Banco before the Lorvp Outer Justice, Mr. Justice 
Wicurman, Mr. Justice Crometon, and Mr, Justice Buackeurn. 








Berts v. Menzies. 


THis was a great patent case, which has been pending for years, 
and has already beer. three times tried, and carried tlirough a court 
of error to the House of Lords, and has coma back upon the ques- 
tion whether the long litigation shall or shall not be renewed, or 
shall now be deemed finally closed. Few, if any, patent cases have 
ever arisen of greater interest,—whether as illustrating the great 
value of inventions of common utility, or on account of the length 
to which the litigation has been protracted upon it, or as exhibiting 
the nature and results of our present system of judicature as applied 
to patent cases. Added to which, it has already established in the 
House of Lords a most important principle, of constant application 
in such cases. The value of this particular invention may be imagined 
from the very fact that it should have been so long and so obstinately 
litigated, and at such an enormous expense to the parties. Yet it 
relates only to so apparently humble a matter as the preparation of a 
metallic material formed by the combination, under mechanical 
pressure, of the two famitiar metals, lealand tin. Everybody knows 
that the peculiar properties of lead are that it is tough, flexible, and 
ductile, but is, on the other hand, dull, heavy, and opaque. 
and moreover, as regards liquids, dangerous and obnoxious. On 
the other hand, tin is bright, clean, and hard, though wanting 
ductility aud flexibility. Both metals are, it is well-known, used 
for a vast variety of common purposes; and it seems that as long 
as sixty years ago the idea had arisen of the immense advantages 
which would be derived from a combination of the two, and it was 
undoubtedly discovered so long ago as the beginning of this cen- 
tury that they had a great capability of combination by means of 
mere mechanical pressure. In 1804, one Dobbs, a chemist, at King’s 
Norton, in Oxfordshire, took out a patent for an invention of what 
he called “ a new article of trade,” which he denominated “ Albion 
metal,” and which he said consisted in plating, coating, or uniting 
lead with tin, and which he applied, he said, to the making 
of cisterns or linings for cisterns, covering for building, boilers, 
vats, and their linings, coffin furniture, worms for distillers, 
and “such other things as require to bo made of a flexible, a 
wholesome, or (query, “‘and?”) cheap metallic substance.” It 
will be seen that from the first there was a very wide scope pre- 
dicated for the application of the invention, thouga not so wide as it 
has turned out to be; for the plaintiff has, it appeared, applied it to 
the purpose of the capsules, or metallic coverings for the corks of 
brandy-bottles, and it has also been largely used in making teapots. 
It probably would be hardly possible to find an instance of an in- 
vention having so wide and vast a range of application to the com- 
mon purposes of life, and, indeed, of death, for it will have been 
observed that one of its uses was “coflin furniture,” and, as Mr. 
Macaulay humorously said, some of the witnesses “descanted with 
a horrible relish” on its admirable applicability to the decoration of 
the coffins of young women or children. It is, iu fact, this wido range 
of the application of the invention which constitutes its great value, 
and is one main element iv the public interest of the case. How far 
Dobbs had really discovered itob applied it was, as it turned out, the 
great question in the case. In pointof fact, the description he gave of 
his process was somewhat brief and general. “The operation [ 
perform thus,” he stated in his specification, “that is to say, I take a 
plate or ingot of lead and a plate of tin of equal or unequal thick- 
nesses, lay them together, their surfaces being clean, and pass them 
between the rolls of a flatting or rolling mill with what is techni- 
cally called a ‘hard pinch,’ so as to make the metals cohere.” 
Beyond adding that, if one pressure would not do, the process might 

repeated “ until a suflicient degree of cohesion was produced,” 
this was pretty nearly all that Dobbs did to discover or describe the 
invention. He added, indeed, an allusion to a process in which the 
tin was applied while the lead was hot; bat this was beside the 
present question, which concerned a process by pressure. As 
regards the casting process, Dobbs’ son, a plate worker at War- 
wick, took out a patent in 1820, which will be found in the mecha- 
nical papers of the day. It did not appear that the elder Dobbs, 
who, it will be observed, was a chemist at King’s Norton, in 
Oxfordshire, did anything in the commercial or practical applica- 
tion of the invention he had patented; nor was his son, the plate 
worker at Warwick and Birmingham, called, or proved to have 
made any use of his patent; and although it was suggested 
others had done so, it was also suggested that it applied, not to the 

ressure process, but to a process by heat. But it was a good deal 

isputed how far between the elder Dobbs’ discovery and the inven- 
tion by Betts there had been a public use of Dobbs’ invention in the 
making of teapots, or the like, at Birmingham. Be that as it may, 
beyond a doubt Mr. Betts had, in point of fact, made the discovery 
P ‘or to the time when he took out his patent in 1849; and (as Mr. 

ustice Erle said in this very case) inst e happ often 
where a matter has been discovered, gone into disuetude and compa- 
rative oblivion, and then the same talented inquiry which led to the 
first invention of it has led some other new inventor to make the 
invention again. It was not disputed that, in point of fact, Mr. Betts 
had discovered it; but the case of the defendant rested on its having 
been in public use before, so that it was not a “new” invention or 
manufacture, The ae by Mr. Betts of his invention 
entered very particularly into the process he adopted and 
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prescribed, and claimed as his own; and there was, at all 
events, this distinction between his and Dobbs’ — that he 
described very carefully the manner in which the lead and 
the tin were to be first reduced by rolling to certain relative 
degrees of thinness (tle lead thicker than the tin) before they were 
rolled and pressed together, and so as to the mode and degree of 
pressure and the “lamination” of the combined material into very 
thin sheets of metal like tinfoil. He explained likewise that the 
new material, or compound metal, combined and covered with tin, 
might be employed for various purposes, “such, for instance, as 
making into very thin sheets as a substitute for tinfoil (which is 
dull), the surface being thus caused to exhibit a brilliant metallic 
lustre.” He added that the new material, when “ laminated” into 
leaves of great thinness, might be ornamented by embossing 
them with ornamental patterns, in the same manner as is com- 
monly practised for embossing cloth, leather, or paper, the 
cabal figures appearing on the bright tin surface having 
a very beautiful effect. In point of fact, whatever may be 
the novelty of the invention, the specimens produced in court fully 
bore out this description of its capability for adaptation to the pur- 
poses of ornament as well as utility ; these specimens showing an 
admirable combination of beauty, ductility,and purity. It will not 
be deemed surprising that such an invention should have been 
widely used and litigated, and in 1856 and 1857 actions were brought 
by Mr. Betts for the alleged infringement of his patented invention 
by one Menzies, and also by a Mr. Clifford. The action against 
Menzies tirst came on to be tried at Westminster, before Lord Camp- 
bell, in June, 1857, and resulted in a verdict in favour of the plain- 
tiff. There was however, a rule for a new trial on the ground of 
misdirection. The action against Clifford next came on to be 
tried, in March, 1858, before Lord Campbell, at Warwick. In 
the course of the trial, when the process was being described, a 
person named Heushaw rose up in the court and declared 
that he * had done the same thing thirty years before.” Thisincident, 
which Lord Campbell! afterwards himself described as so “ dramatic ” 
that he suspected it had been concocted (though he afterwards waz 
scistied that it was not so), created, of course, a powerful diversion 
in favour of the defendant, who, indeed, in the result obtained the 
verdict. There was an application for a new trial, but the Court, 
as the other action—the present one against Menzies—was then 
preparing for a second trial, in which the whole question would be 
re-tried, refused a new trial. Then the present action came on to 
be tried a second time at Guildhall, before Mr. Justice Erle and 
a special jury, and took a whole week in its trial. The case for 
the defendant being that Dobbs had not only discovered but pub- 
lished the invention, so that it was not “ new,” the learned judge, 
as Lord Campbell had, admitted evidence as to the user of the 
invention, and also evidence of scientific and mechanical wit- 
besses, as to what was really disclosed by Dobbs’ patent. 
The two chief witnesses as to user were one Fanshaw, a Britannia- 
metal manufacturer, and one Sturgis, an electro-plate manufacturer 
of Birmingham, who both spoke positively to the making of tea-pots 
of a metal coated with tin so long ago as 1826, especially at the mill 
of a person named Humpage; but the effect of their evidence was 
that it was used only for a short time, and found “ worthless for 
sale,” as being too soft. Still, according to their evidence, it was 
publicly used and sold, and was a material made at a rolling mill by 
means of pressure; although the suggestion on the part of the plain- 
tiff was that the article they were alluding to was made under the 
patent of the younger Dobbs, and was a coating with tin by means 
of mere heat and casting, not mechanical pressure. At the close of 
a six days’ trial the jury appeared to be agreed that the new metal 
was produced by mechanical pressure previously to 1849, by way of 
experiment, but desired to be informed what constituted “ public 
use.” ‘The learned judge thereupon told them that if they be- 
lieved it was made according to the plaintiff's process, and sold 
commercially (i. ¢., in the way of business or trade), that would be 
a public use, and would entitle the defendant to the verdict. The 
jury retired again, and were absent nearly an hour and a half, and 
then returned into court with a verdict for the plaintiff—a verdict, 
it will be observed, directly contrary to the verdict of the Warwick 
jury. The moment they had delivered their verdict one of the 
jurors said the jury wished, before they separated, to say some- 
thing. ‘The learned judge, knowing from his experience that, as 
he expressed it, “a single word said by the jury after the verdict 
often upsets the whole verdict,” tried to prevent them from saying 
anything; but the jury insisted upon saying that they ‘desired to 
express their opinion of the necessity of some other tribunal, or 
some better form of proceeding, for these complicated patent cases.” 
They had, they said, ‘spent a whole week over this, and they felt 
that the whole case had not fairly and properly come out; upon 
which the learned judge said, with humorous emphasis, not un- 
mixed with bitterness, “there is one week's work gone, gentle- 
men ;” and whether it was gone was now the question. The learned 
judge’s auguries of future litigation proved correct, and there 
was a rule to enter the verdict for the defendant on the 
ground that, on the face of Dobbs’ patent it was a publica- 
tion and anticipation of the plaintiff's invention, or for a new 
trial on the ground that the evidence of user, coupled with 
Dobbs’ patent, proved such a publication. That rule was 
argued in 1859, and this Court gave judgment on the first 
part of the rule to enter the verdict for the defendant on the ground 
of Dobbs’ patent. The case went to a court of error on 
that point, and in July, 1860, the Lord Chief Baron, Mr. 
Baron Martin, Mr. Baron Bramwell, Mr. Baron Channell, 
and Mr. Justice Keating gave judgment affirming the judgment of 
this Court, for the defendant, while Mr. Justice Williams and 
Mr. Justice Willes were in favour of the plaintiff. (We were in error 
on the last occasion in stating that Mr. Justice Erle dissented.) Then 
upon the same point, the case went to the House of Lords, and 
there last session the opinion of some of the judges having altered | 
upon that point, the Lord Chancellor delivered a judgment reversing | 
the judgment of the court of error, which affirmed the judgment of 
this Court, and declaring that the verdict ought not tobe entered for 
the defendant upon the bare effect of Dobbs’ patent per se, but that 
it was a question upon the whole of the evidence whether there had 
been a publication of the plaintiff's invention by Dobbs, or a public 
user of his invention prior to his patent. That, of course, reopened 
the case upon the question of the effect of the evidence, and whether 
it had been left properly to the jury upon those questions ; and that 
was the point which now came on to be argued on the second part of 
the rule for a new trial. 

Mr. Macaulay, Q.C., Mr. Grove, Q.C., Mr. Udall, and Mr. Webster 
appeared for the plaintiff; Mr. M. Smith, Q.C., Mr. Hindmarch, 
QC., and Mr. J. Brown, were for the defendant. 

Mr. Macaulay, who on the last occasion when the case came on 
had been heard for some time, now resumed his address on behalf of 
the plaintiff, and was heard again for some hours in support of the 
verdict —that is to say, in support of the verdict of the London jury, 
which, as already mentioned, was contrary to the verdict of the 
Warwick jury. ‘The latter, of course, he as vehemently impeached 
as he earnestly upheld the former; and he commented sarcastically 
on “the dramatic incident” (as he called it) of the Warwick trial; 
and made strong imputations upon the “ seventeen witnessess ” who 
had been called for the defendant. He maintained that the Warwick 
jury had been utterly deluded and misled, and carried away by false 
impressions. On the other hand he lauded the verdict of the London 
jury, and contended that the case had been rightly put to them and 
been as rightly found; and that, in short, the direction of the judge 
and the verdict of the jury had been equally sound. 

Mr. Grove, Q.C., followed on the same side, and urged strongly 
that if, after three trials—two of them including the latter of the 
three, being in favour of the plaintiff, a verdict was not to be 
deemed final, there would be no end of litigation, and it would last 
as long as the purses of the parties would enable them to protract it. 
Such was the beauty and utility of the invention that, had it not 
been for this protracted and expensive litigation, the patentee 
would long ago have made a fortune. The learned counsel urged 
very forcibly that not a single person was called at either of the 
three trials to prove a purchase of the article of “coffin furniture” 








made of this material, but there was merely a confused story about 
“teapots,” which proved too soft for use. It was plain, he urged, 
that the stories related to the process by fusion of the tin, not to the 
process by pressure. There had, in fact, been a confusion of the 
fusion with the pressure. This explained the whole evidence for 
the defence. The learned counsel finished the day, but the day did 
not finish the learned counsel, aud he will be heard again with two 
other counsel on the same side, at the next occasion when the case 
is called on. Then there are three or four counsel on the other side 
to be heard. 





VICE-CHANCELLORS’ COURTS.—Jonz 8. 
(Before Vice-Chancellor Sir W. P. Woon.) 
NEEDHAM v. OXLEY. 

Tue court was occupied for three days with a trial by Nae 
jury in this case, of certain issues as to the validity and novelty of 
the plaintiffs’ patent, and the alleged infringement by the defendant 
of that patent. 

The plaintiffs in 1853 took out a patent for “ Improvements in 
machinery and apparatus for expressing liquid or moisture from 
substances,’’ their invention consisting, as was alleged, of a rew 
and original combination of portions of various processes for which 
patents either expired or existing had been already taken out. The 
patented machine was known as the “ Patent Filter Press,” and had 
been used to a considerable extent, especially in breweries. The 
defendant, who was a brewer's engineer at Frome, Somerset, had 
constructed a yeast press for Messrs. Thorne, brewers, and for other 
parties. The yeast press at Thorne’s brewery had been inspected 
by the plaintiffs, who thereupon came to the conclusion that 
the defendant had pirated their invention, and accordinzly filed 
their bill in this court to obtain relief. A jury had been summoned 
to determine the questions of validity of patent and infringement, 
and the issues were in substance as follows:—1, validity of the 
patent of the plaintiffs, having regard to the specification; 2, 
novelty of invention; 2, infringement by the defendant. The 
trial of these issues occupied three whole days, and the wit- 
nesses, including several gentlemen of great scientific and en- 
gineering eminence, were numerous on both sides. The evidence 
was, however, of too technical a character to be given in detail. 

The defence was in substance as follows:—That the provisional 
specification filed by the plaintiffs omitted several essential portions 
of the invention, and was materially different from the complete 
specification filed six months later in accordance with the patent 
laws ; that the patent was bad for want of novelty, being merely an 
adaptation, with slightand immaterial differences, of processes already 
known and in use; and lastly, that the defendant, by using parts 
included in the plaintiffs’ combination which had been used, known, 
and published before, and by superadding several improvements of 
his own, so as to form a new combination, had not infringed the 
plaintiffs’ patent. 

Sir Hugh Cairns, Mr. Hindmarch, Mr. Bagshawe, and Mr. Need- 
ham (common law bar), appeared for the plaintiffs; Mr. Giffard, 
Mr. Karslake (common law bar), Mr. Langworthy, and Mr. 
Theodore Aston (common law bar) appeared for the defendant. 

The Vice-Chancellor, in summing up, observed upon the first 
issue that it was not necessary that the invention should have been 
perfected in all its details at the time when the provisional specifica- 
tion was filed. It must, no doubt, have been invented in the mind 
of the patentee. He must have made the discovery then, although 
the means of perfecting the discovery and making it available 
might not have been at that time completed. A distinction was 
drawn in the recent Patent Act between the two specifications, the 
purpose of the provisional being to describe the nature of the in- 
vention, while the complete specification six months later must 
particularly ascertain aud describe the nature of the invention, 
and, also, in what manner the same shall be performed. The 
onus was not altogether upon the plaintiffs of showing that 
they had really invented that which they professed to have in- 
vented at the date of the provisional specification; but rather the 
jury must be satisfied that the plaintiffs had nothing of the kind in 
their minds at that time. If they came to this conclusion, then the 
verdict must be for the defendant upon the first issue. Upon the 
second question—as to novelty—it was for the defendant to make 
out that the plaintiffs’ invention had been anticipated. Large sums 
had been paid for the plaintiffs’ machines, and all the scientific wit- 
nesses, even those of the defendant, agreed that until the plaintiffs’ 
invention had been brought into use they had seen nothing like it, 
although Billiter’s and other patents had been taken out several 
years before that of the plaintiffs’. It had been said that the 
slightness of change was such that the plaintiffs ought not to 
obtain the monopoly of a patent to the exclusion of others. But 
the real question was, whether the invention had been largely and 
practically useful; and he confessed that he thought that there was 
a great amouat of evidence in favour of the plaintiti’s case in this 
respect. As to infringement by the defendant, he was not entitled 
to take the combination of the plaintiffs, even up to a certain point 
only, and then addadditions orimprovements of hisown. That, he was 
bound to tell them, would be an infringement, and it was for them 
to consider upon the evidence how far the defendant had taken the 
plaintiffs’ combination, merely making some additions; or whether 
he had, on the other hand, substituted an entirely different combina- 
tion, in which case he woul | not have infringed the plaintiffs’ pat snt. 

The jury, after less than half an hour's deliberation, returned a 
verdict for the plaintiffs upon all the issues. 








NOTES FROM NEW SOUTH WALES. 

In addition to the details given last week in Tue Exaineer with 
regard to this thriving colony, we may note that the harbour im- 
provements in progress at the port of Newcastle are being proceeded 
with as fast as the arrival of ballast will permit. The proposed con- 
struction of a coal basin at Honeysuckle Point, to give’increased 
facilities for the shipment of coal, is at present in abeyance, the 
authority of Parliament being required for the work. A coffer-dam 
is being constructed for the purpose of obtaining foundations for one 
of the two steam cranes that are to be fixed on the public wharf. 

Jontracts have been taken for the timber and the masonry, and 
most of the stone has been delivered on the wharf. A steam crane 
from Fairbairn’s, of Manchester,,will be put up first; another,from 
the Kirkstall Forge has arrived at Brisbane, and will be forwarded 
to Newcastle. Each of the cranes is to be capable of lifting a weight 
of 15 tons, and of delivering coals at the rate of 600 tons a-day. 
Tenders will shortly be called for the further extension westward of 
the public wharf at Newcastle. The plans for a steam dredge, to be 
employed exclusively in the Newcastle harbour, are in an advanced 
state. At the Wollongong harbour a comparatively small amount 
of work remains to be done. The greater portion of the new basin 
has been excavated to within two feet of the fiual depth, and a com- 
mencement has been made with the deepening of the entrance from 
the old basin, which will be altogether cut away as soon as the new 
basin is reduced to the required depth. The staging is being pre- 
pared for the erection of a masonry head at the end of a oreakwater 
which is now carried out for a length of 40Uft. Tenders will 
shortly be called for a swivel bridge, and also for laying down the 
rails round the new basin, and for fixing the shoots. In reply to 
a deputation from Wollongong who recently waited on the 
Minister for Works to complain of the slow progress of 
the harbour works, Mr. Arnold promised that the new basin 
should be available for loading ships with coal within five months. 

The works at the Kiama harbour are also in an advanced state, 
considerably more than half the excavation being finished. The 
two arms that are to enclose the basin are approaching each other 
the entrance will temporarily be filled in and dammed up for the 
purpose of pumping the basin dry and completing the excavation. 
A new steam dredge for the Shoalhaven river has commenced 
working on the bar, which it is expected will, in four months, be 
sufficieutly removed to enable the large steamers to go up to the 


wharf at Nowra. A dyke at the entrance of the Moruya river is 
nearly finished as far as contracted for, but the works are for the 
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present suspended, in consequence of a dispute between the engineer 
andthe contractor. The effect of the dyke has been to deepen the 
channel from 4ft. to 8ft. at low water. Tenders are about to be 
called for the construction of a corresponding dyke on the north 
bank. The breakwater at the mouth of the Clarence river is now 
carried out for a length of 350ft., besides the approach, which is 
nearly 400ft.in length. A contract will shortly be given fora similar 
breakwater on the northern bank. Designs have been prepared by 
the engineer for harbours for a bridge across the Hunter at Pit- 
nacree, near Maitland. The structure is to be of cast-iron screw 
piles, with wrought iron lattice girders. 

The Imperial Russian corvette, Bogatyr, carrying the flag of | 
Rear-Admiral A. Popoff, was lying at the last “date in Sydney | 
harbour. ‘This ship is a screw-steamer, built at Cronstadt in 186i, | 
and is of the following dimensions :—22vft. in length, 39ft. beam, 
and measures 2,000 tons. Her engines, manufactured by a St. | 
Peter-burg firm, are of 300-horse power nominal, but capable of 
working up to 900, Her armament consists of fifteen smooth-bore 
60-pounders, and two brass pieces, one being rifled, and she is 
manned by a crew of 290 men and officers; her speed, with a con- 
sumption of thirty-five tons of fuel per day, comes up to eleven 
knots, and being fully rigged, must be remarkably fast under both 
steam and canvas. The internal arrangements of the vessel 
appear to be excellent, and as she is newly painted, the 
brass work (which the Russians seem to affect) highly polished, 
and every part scrupulously clean, she presents an attractive 
appearance. The poop and forecastle are of small dimensions, 
and leave a handsome flush deck, upon which the whole of her 
armament is placed. One of the sixty pounders is placed in the 
bows, and the corvette is} also pierced for two pieces in the stern, but 
does not carry them. On all sides modern improvements, such 
as telescopic funnel, speaking tubes from the steam bridge to the | 
engine-room and the deck, improved compasses, and double 
steering apparatus, are to be noticed, and in fact, all that would 
be looked forin a fine new vessel of her class. There are no 
marines on board, as in the Russian navy this branch of 
the service is dispensed with, and the seamen have to 
shoulder the musket. ‘The ‘tween decks are 7ft. in height. 
The officers are accommodated aft, and the men forward. ‘The 
admiral’s suit of apartments is in the stern, and the cap- 
tain’s cabin and the officers’ ward-room are all handsomely 
and comfortably fitted up. Of books and paintings there 
seems an abundant supply; and the presence of a piano 
and other musical instruments shows that the oflicers 
are accustomed to pass away their time pleasantly. A band is 
organised also among the crew. ‘I'he galley occupies a less space 
than is usually the case, in consequence of all the cooking being 
done by steam. A bakery is attached, and connected with this is a 
distilling apparatus, which provides an abundant supply of fresh 
water forthe men, ‘The minor arrangements connected with the 
accommodation of the men are of the ordinary kind. Upon being 
put into commission the steamer was immediately ordered to the 
China and South Pacific station, and has formed one of the Russian 
squadron in these waters for the last eighteen months. She is now 
on a cruise in the Southern Pacific, and bears the flag of the 
admiral of the station, Rear-Admiral A. Popoff, whose achievements 
at Petropaulovski rendered his name familiar to the British public 
—s thelate war. Her last ports were Singapore and then at 

njer. 

Mr. Cuthbert, of Sydney, has just completed a screw collier fora 
line recently organised in the colony. The Sydney Morning Herald 
says:—“ The idea of building aud running a line of screw colliers 
originated with Mr. Cuthbert, who felt a lively interest in proving 
that vessels in every way adapted for the trade could be constructed 
not only as expeditiously and built as faithfully as in England, but 
could be built at less cost, and thus save tbe loss of time that must 
ensue by getting screw colliers from home ; but he was subsequently 
joined by other gentlemen, and it was determined to build a class of 
vessels well adapted for any trade, and admirably has that 
principle been carried out. ‘The steamer just finished is 
125ft. long on keel, 18ft. Gin. beam in the clear, and 9ft. Gin. 
depth of hold, and measures 177 tons register, or 300 tons burthen. 
Her planking consists of two layers running diagonally, each plank 
reaching from gunwale to gunwale, and one course of plauking 
running fore and aft. She is extra fastened by means of iron knees 
leading from the beams to the keelsons, aud is copper fastened and 
coppered. The machinery is placed well aft, and consists of a 
40-horse power engine, driving a 3-bladed screw. Over the engine 
is the cabin, leaving a considerable space amidships and forward 
for cargo, to facilitate the loading and discharging of which 
large hatchways run fore and aft, and a derrick engine will be 
fitted on deck. At present, with a portion of the machinery on 
board, her greatest draught of water is only 3ft., while her beautiful 
proportions, and symmetrical lines give her more the appearance of 
a despatch vessel than a coal ship. A few minutes previous to the 
launch, it was determined by her owners to change her original 
name, and she now bears that of “ The Commodore Burnett,” as a 
mark of respect to the memory of the late lamented officer whose 
sad fate is fresh in the minds of all. The ceremony of christeniug 
was performed in the usual manner by the lady of Mr. P. N. Russell, 
at whose well-known establishment the engines were manufactured. 
lImmediately after the launch the owners and a large party of their 
friends adjourned to the model loft attached to the yard, where an 
elegant luncheon had been prepared, to which ample justice was 
done, and success to the Commodore Burnett and her enterprising 
owners pledged in bumpers of champagne. The keel of a second 
steamer has already been laid down. 











Progress or Perrotevm.—Petroleum is fast becoming an impor- 
tant article of commerce, not less than 11,806 tuys having been 
imported into this country in the first four months of the present 
year. Of this quantity, 97 tuns were brought from British North 
America, 10,962 tuns from the United States, and 747 tuns from 
other countries. 

Navat Anp Orpnance Martrers.—The public who have taken so 
much interest in Captain Cowper Coles’ cupola ships, and who had 
fondly hoped that the summer would not have passed away without 
seeing the Royal Sovereign afloat, are doomed to be disappointed 
unless greater vigour than is now displayed is brought to bear on 
the works connected witb the ship. September is now namedas the 
month (the equinoctial period) when this important experimental 
vessel is to be floated out of dock. Novus verrons. There were last 
week some interesting and valuable trials of armour plates at Ports- 
mouth, but, as they are only just brought to a conclusion, we are 
only enabled to give an imperfect sketch of the proceedings. We 
believe that, in all, twenty-two plates were attached to the sides of 
that once good old ship the Thunderer, in Porchester Lake ; these 
Were supplied by a French manufacturer, Messrs. John Brown 
and Co., of Sheffield, the Lowmoor Company, the Mersey 
Forge Company, the Millwall Ironworks Company, and the 
Thames Shipbuilding Company. The French plates were un- 
doubtedly good, but certainly no better than those supplied at 
different times by our native manufacturers; in fact, oue of th 
‘Thames plates, and those of Brown and Co., and of the Millwall 
W orks, were pronounced to be quite equal, if pot superior, to the 
foreign productions ; and when it is considered that the price of 
the latter is stated to be £45, and of the former from £35 to £38 
per ton, an unreasonable margin may be said to exist. On Thurs- 
day a marked improvement was observable in the resisting powers 
of the Mersey plate. One of the Thames plates was put hors de 
combat by the first shot (a smashing 68-pounder), while another 
from the same company stood under a crushing fire of nine shots, 
all delivered at 200 yards. ‘The Millwall plates appeared to have 
come out of their fiery ordeal almost unscathed, while the Low 
Moor plate, made of the best iron, for which the company is so 
deservedly celebrated, showed that it was not adapted for such 
rough usage. The experiments were conducted under the im- 








mediate superintend of Captain Hewlett, by Lieutenant Liddell, 
first of the Excellent.—Army and Navy Gazette. 


PIGGOTT’S MACHINERY FOR PUNCHING, SHEAR- 
ING, AND RIVETTING METALS. r 

Tuts invention, by George Piggott, of Birmingham, consists, 
firstly, of a punching machine for punching rivet holes or holes for 
other purposes in sheets or plates of iron and other metals 
and alloys. ‘The machine punches a plate on its two opposite edges 
or sides, and afterwards, without refixing the plate, punches the 
ends or sides of the plate at right angles with those first punched. 
By means of a differential dividing apparatus, which forms part of 


| the machine, the distance between the holes punched may be varied 


with great nicety. It also may be made to punch plates with any 
given camber. The punching machine is thus constructed :—The 
bed of the machine has slides on which the table carrying the plate 
to be punched performs first a longitudinal motion and afterwards a 
transverse motion. The longitudinal motion is effected by a screw 


}on which a toothed wheel works. This toothed wheel carries a 


ratchet wheel on each side, and is made by a sliding motion to gear 
with pawls carried by one or other of two face plates, between which 
it is situated, so that on a reciprocating motion being given to the 
toothed wheel it may, by acting on the pawls on one or other side of it, 
communicate an intermittent motion in one or other direction to the 
screw, and thus move the table longitudinally. The transverse 
motion is thus effected:—A shaft at right angles to the before- 
described screw carries at its end a disc, on one half of the periphery 
of which two threads of a screw are cut. On the under side of the 
table is a rack in which the screw engages. As the disc rotates the 
screw threads carried on one half of it engage in the rack at each 
semi-revolution, and advance the rack and table, while during the 
other semi-revolution the plain part of the disc is presented to the 
rack, and the rack is not moved. Three punchesare employed, two 
being opposite to each other on the longer sides of the machine, and 
the third at the extremity of the machine. Thelongitudinal punch- 
ing is effected by the first two, and the transverse punching by one 
of the first described pair and the end punch. ‘The punches are 
worked by levers actuated by the cranks on the principal shaft ant 
on a shaft at right angles to the principal shaft. The differential 
dividing apparatus by which the screw moving the table longi- 
tudinally is worked is thus constructed:—A lever having a quad- 
rant-toothed head gears with the toothed wheel on the principal 
serew, and a rocking motion is given to the lever by means of a 
connecting rod which is jointed to a crank pin carried by a rotating 
disc or face plate. By means of a screw the crank pin can be 
brought nearer to or more distant from the centre of the disc or face 
plate, and the length of the stroke of the quadrant-tooth headed 
lever is made longer or shorter. The amount of motion given to 
the screw by each stroke of the rocking motion of the lever, and the 
consequent motion of the table, is thus accurately adjusted. 

The invention consists, secondly, of a shearing machine con- 
structed to shear one side and one end of a metallic plate either at 
the same time or at two separate cuts. In this machine a fixed and 
movable cutter are employed, both of which are angular, that is, bent 
in the middle or nearly in the middle at right angles. The working 
edge of the fixed cutter is in a horizontal plane, but the edge of the 
movable cutter is inclined to the horizon. ‘The extremities of the 
movable cutter are lower than the angular part, so that as the cutter 
descends the cutting commences at the most distant points of the 
two sides of the plate and terminates at the angle. When the 
cutting of two sides of the plate is performed at two operations a 
cutter of the ordinary kind is used, and the plate to be sheared is 
supported on a table which is capable of moving through quadrants 
or other portions of acircle. After the shearing of one edge the 
table is turned so as bring the other edge at right angles to that 
already cut. 

The invention consists, thirdly, of a machine for rivetting together 
sheets or plates curved to the segment of acircle, the rivetting being 
so effected that the axis of the rivets are in the direction of radii to 
the curve of the jointed plates. The machine is also adapted to 
rivet plain plates. The construction of the machine is essentially 
as follows :—The rivetting punch is driven by a cam on the driving 
shaft of the machine, and a second cam on the same shaft works a 
guide, which entering two opposed holds in the plates to be rivetted, 
holds the plates accurately in the required position while the rivetting 
is being effected in another hole. The guide slides in a tube, the 
eud of which bears against the plates while the guide is with- 
drawn from the holes. The die against which the rivetting is 
effected is supported by a wedge, which by being raised and 
lowered supports the die at the proper positions to accommodate 
the thicknesses of the plates being rivetted. The plates are carried 
between the rivetting tools by means of an apparatus similar to that 
described in connection with the punching machine. This appara- 
tus gives only a rectilinear motion to the table carrying the plates ; 
a curvilinear motion is given to them when required by means of a 
guide of angle iron having the required curvature. ‘This guide is 
fixed on the bed of the machine, aud by means of guide rollers the 
table is made to follow the curvature of the guide. The improved 
machinery is applicable to the manufacture of gasholders, boilers, 
tanks, cisterns, ship's girders, and other structures made of wrought 
iron or other metals. 

Fig. 1 represents, in front elevation, a punching machine con- 
structed according to the invention; Fig. 2 is a plan (partly in hori- 
zontal section); Fig. 3 is an end elevation, taken at the dotted line a, 
Fig. 2; and Fig. 4 is a transverse section, taken through the line 6, 
Fig. 2. 

: c?, are the beds of the machine situated at right angles to each 
other; the beds have V-shaped slides in which the table d, d*, 
carrying the plate to be punched works. ‘The table d, d*, is a com- 
pound one, that is, it consists of two parts, the upper part d being 
the true table upon which the plate is supported, and the lower part 
d*, being a frame to which the required intermittent motion 
is transmitted. The lower part d* of the table works in the 
V-shaped slides of the bed c, and the upper part or true 
table d works in V-shaped grooves d! in the lower part d?, and 
can be moved from off the part d*, and made to work in the 
V-shaped slides of the transverse bed c*. ‘The position of the table 
d, d*, represented in the several figures, is that which it assumes 
when the upper part d has been moved from off the lower part d*, 
and is sliding on the traverse bed c?. The compound table d, d*, 
performs, first, a longitudinal motion along the bed c, and the part 
d afterwards performs a transverse motion along the bed c*. ‘lhe 
longitudinal motion of the table d, d*, is effected by a screw ¢ working 
in a screw box e* in the frame or lower part d? of the table. On the end 
of thescreweis a toothed wheel /; having a ratchet wheel g, h, fixed toit 
on either side: the toothed wheel fand ratchet wheels g, h, are loose 
upon the end of the screw e, the ratchets being in opposite direction ; 
i, i, ave face plates fixed on the end of the screw e, between which 
lace plates the toothed wheel f, with its ratchet wheels g, h, are 
situated. Each face plate i carries a pawl which engages with ove 
of the ratchet wheels g, hk. By giving a sliding motion to the rod 
n, Which euters a hole in the axis of the screw e, and is capable of 

liding the toothed wheel / with its ratcbets g, h, in ether direction, 

either of the ratchets can be thrown into gear with its respective pawl 
m the face plates i, i The motion of the rod n is effecte | by the 
lever &, rod 4, avd arm m, which latter is counected with the rod 2 
by means of aclutch. <A reciprocating rotary motion being giveu 
w the toothed wheel f, in the manner hereivafter explained, oue or 
other of the pawls ot the face plates i, i, drives one or other of the 
ratchets g, h, and an intermittent rotary motion in one or other 
direction is communicated to the screw e, and the compound table 
d, d*, thereby moved along the bed c¢ until it reaches its proper 
position, when it throws itself out of gear by coming in contact 
with a tappet on the rod . 

The transverse motion of the table d is effected as follows :—At 
right angles to the screw e is a shaft o, carrying at its end a disc 
Pp; p* (see Figs. 2 and 4); one half of the periphery of the disc is made 
into a screw p*, which screw engages in a rack g on the under side 
of the frame r. The frame r works in the V-shaped slides of the 
bed c*; as the disc p, p*, rotates, the screw or screw threads p* gear 
with the rack g during one half of the revolution of the disc, while 


| during the other semi-revolution, the plain part p of the disc is pre- 





sented to the rack qg, and the rack is not moved. When the com- 
pound table d, d?, has been moved longitudinally to the bottom of 
the bed c, and brought opposite the transverse bed c*,a knob or 
projection s (see Fig. 3) on theend of the frame r engages in a staple 
or fork at ¢ on the side of the true table d, and thereby connects the 
table d with the frame r. By now giving motion to the rack 
of the frame r, the table d is moved from off the part d?, at | 
moved along the bed c? with an intermittent motion ; u, v, w, are 
the three punches employed, the punches w, v, being used to 
punch the holes in the longer sides of the plate, and the punch 
w with the punch uw being employed to punch the holes in the 
ends or shorter sides of the plate; 2 is the principal shaft of the 
machine, from which the several motions are derived. The inter- 
mittent motion of the screw e, transmitted through the toothed 
wheel 7, is effected by a differential dividing apparatus constructed as 
follows:—A lever y turning on a centre y? has a quadrant-toothed 
head y3, which gears with the toothed wheel fon the end of the 
screw e. A connecting rod z from the lever y is jointed to a crauk 
pin 2, on a rotating dise or face plate 3. R tary motion 1s transmitted 
from the priucipal shaft 2 to the face plate 3 by means of the bevel gear- 
ing 4, 5, and shaft 6. The crank pin 2 works on a screw 7 in the 
face plate 3, sliding in an opening therein, By turning the screw 7 
the crank pin 2 can be brought nearer to or more distant from the 
centre of the face plate 3, and the length of the stroke of the quad- 
rant-tooth headed Jever y, y°, made longer or shorter. The amount 
of motion given to the screw e by each stroke of the lever y, and the 
consequent motion of the compound table d,d@*, is thus accurately 
adjusted. The punches wu, v, are worked from the cranks 10, 11, on 
the principal shaft, and the punch w is worked from the crank 12 
situated on the shaft 13 at right angles to the shaft.2, Motion is 
transmitted from the shaft x to the shaft 13 through the bevel toothed 
wheels i4, 183 crank reds 16 from the cranks 10, 11, 12, are con- 
nected to the end of the levers 17, the levers turning on centres 
17, i: the uprights w', r,w%. The short end of the levers 17 is 
linked to the punches uw, v, w, which punches are guided in their 
motion by the brackets 18, carried by the uprights ; the uprights also 
carry the fixed punching dies 20. The distance between the punches 
u, v, is adjusted by sliding the upright v» by means of thescrew 21, 
which engages in a screw box on the underside of the upright o*. 
The distance between the punches w, w, is adjusted in a similar 
manner by the screw 22. Rotary motion is transmitted tothe shaft 
o, carrying the dive p, p®, in the following manner :—On the shaft 13 
is a bevel toothed wheel 23, which gears with a bevel toothed wheel 
24 on the bottom of the vertical axis 25 , a bevel wheel 26 on the top 
of the axis 25 can be made to gear with either of the bevel wheels 
27, 28, and thereby communicate to the shaft o rotary motion in 
one or other direction. The reversing of the motion of the shaft o 
is effected by a clutch situated between the wheels 27, 28; this clutch 
is actuated by a lever connected with a rod 29, 

The action of the machine is as follows:—-The compound 
table d, d®, having been brought to the proper place on the 
bed ¢, a plate d* to be punched is fixed on the part d. ‘The machine 
is set in motion, and the table d, d*, and plate d‘, are moved 
upon the bed ¢ with an intermittent motion, the punches u, 9», 
operating upor the plate d‘ at each interval of the plate’s rest. The 
table and plate having arrived at the bottom of the bed ¢, rows of 
holes on the longer sides of the plate will have been punched. The 
screw ¢ is now thrown out of gear by the table d? coming in contact 
with a tappet on the rod 7, and the shaft o set in motion, the true 
table d having been previously connected to the rack frame r in the’ 
manner before explained. The table d is now carried from off the 
part d, and along the bed c? by the intermittent motion of the frame 
7, and the punches wu, w, punch holes during the intervals of the 
plate’s rest in the ends or shorter sides of the plate. The holes in 
the ends of the plate having been punched, the punched plate is 
removed from the table d, and another plate to be punched is fixed 
thereon. The motion of the frame r is reversed, and holes are 
punched in the ends of the plate fixed on the table. The upper or 
true table dis brought on to the under table d?, and is carried along 
the longitudinal bed ¢, during which time holes are punched along 
the sides of the plate. ‘he punched plate being removed, @ fresh 
plate to be punched is fixed on the table d, and the operations 
already described are repeated. When the frame r has travelled to 
near the end of the bed c?, the projection r? (see Fig. 4) on the under 
side of the frame r coming against the tappet 29, gives motion to 
the rod 29, and throws the shaft o out of gear with the shaft 25, and 
the frame r is brought to rest. By a similar arrangement, not 
represented, the lower table d? is made to act on the rod 7, and throw 
the screw e out of gear with the driving mechanism, 

Instead of effecting the intermittent motion of the frame r, 4 
means of a screw on half of the periphery of the disk, the same result 
may be obtained by using a wheel, the periphery of which is partly 
toothed and partly plain. 

Fig. 5 represents a plan of an arrangement of the kind last 
described. A shaft 30, carrying a toothed wheel 31, receives motion 
from the principal shaft of the machine. The wheel 31 gears with 
the toothed wheel 32, and ou the axis of the wheel 32 is another 
wheel 33, the periphery of which is partly toothed and partly plain, 
The wheel 33 is divided into oh ye more) parts, two of the parts 
opposite to each other being toothed, and the other two being plain 
and of less radius than the toothed parts. The toothed parts of the 
wheel 33 gear with a pinion 34 on the shaft 35, carrying the screw 
36, which engages with a screw box in the frames. This arrange- 
ment may also be used for giving the longitudinal motion to the 
compound table d,d*. During each revolution of the wheel 33 the 
toothed parts and plain parts are alternately presented to the pinion 
34, and thus the required intermittent rotary motion communicated 
to the screw 36, that is to say, when the toothed parts of the wheel 
33 are presented to the pinion 34, rotary motion is given to the 
pinion, but when the plain parts are presented to the pinion, the 
pinion is not moved. ‘The wheel 33 may be divided into as many 
alternate toothed and plain portious as may be required, according 
as the distance between the holes to be punched is greater or less. 
By the use of the transverse slides on the table and the fixed curved 
guide described in connection with the rivetting machine herein- 
after described, the punching machine may be made to punch plates 
of any given camber or curve. 

Fig. 6 represents, in plan, a shearing machine constructed accord- 
ing to the invention, for shearing one side and one end of a metallic 
plate at the same time; and Fig. 7 is a vertical section of the same 
taken through the bed of the machine at the line a, Fig. 6. 6, ¢, is 
the movable cutter of the machine, the working edge of which is 
marked e. ‘he movable cutter 6, ¢, is angular, as represented 
in the plan, Fig. 6, that is, one-half of the cutter is at right angles to 
the other half; fis the fixed cutter, and /* its working edge, the 
fixed cutter being situated on two sides of the bed g of the machine, 
and havivg the same angular fizure as the movable cutter b,c. The 
working edge of the fixed cutier / is in a horizontal plane, but the 
working edge of the movable cutter 6, ¢, is inclined to the horizon, 
as seen in the section Fig. 7, of the part b, the extremities 0%, c%, 
being lower than the angular partat 6’, As the cutter}, ¢, descend 
the cutting commences at the most distant points of the two sides o 
the plate and terminates at the angle of the plate, The plate to be 
seared is fixed on the bed g of the machiue by being held by drifts 
or cotters to the blocks A working in openings in the bed g. 
means of the arrangement of screws i, working in screw boxes on the 
under side of the blocks h, the amount of shearing of the edges of 
two adjacent sides of the plate can be accurately adjusted. The 
movable cutter b, c, is worked in the following manner: —Under- 
neath the bed of the machine isa shaft %, having motion trans- 
mitted to it through the toothed wheel 2 On the end of the shaft & 
is @ crank m, acting on a V-shaped block x, sliding vertically in the 
V-shaped slide 0. Jointed to the block n are three levers p turni 
on centres p*, the forked ends of the levers p being connected throug: 
the vertical connecting rods q with the extremities b*, c*, and junction 
8 of the movable cutter b,c. The plate r to be sheared having been 
fixed and adjusted on the bed g by the blocks A and screws é the 
machine is set in motion, and the movable cutter 5, c, descends and 
shears the side and end of the plate r, in the manner hereinbefore 
described. The plate 7, is then turned on the bed g, refixed and 
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ene so as to shear the edges of the other two sides of the 
plate. 

Fig. 8 represents, in front elevation, a shearing machine con- 
structed according to the invention, for shearing one side only of the 
plate at each operation ; Fig. 9 is a plan and Fig. 10 is a vertical 
section taken through the line a of Fig. 8. 6 is the movable cutter 
and b? the working edge of the same, the movable cutter being of 
the ordinary construction ; ¢ is the fixed cutter; and c? is the work- 
ing edge of the same. Tbe movable cutter }, 6*, is worked from the 
crank shaft d by the connecting rods d*. The plate e to be sheared 
is supported on a rotating table /; which is capable of motion through 
& series of quadrants ; g is the axis upon which the table / turns, 
the said axis g being carried by the lower table A, the said table & 
sliding on the beds. The rotating table / has four holes & at equi- 
distant points on its under side, into one or other of which holes the 
bolt 2can be made to enter and fasten the rotating table /‘to the 
sliding one A. The bolt / is depressed by raising the lever m. The 
fixing and “aad of the plate ¢ to be sheared on the rotating table 
f, is effected by the screws n and cotter pins 0, the edge of the plate 
being advan the required distance beyond the fixed edge c? by 
sliding the under table 4. When one edge of the plate e has been 
sheared by the action of the cutter }, b?, the bolt J is withdrawn from 
the hole & in the table /’by the lever m, and the said table is turned 
aquadrant. The bolt / again engages in another of the holes x, and 
the table is locked. Another edge of the plate e is thus brought 
under the operation of the cutter d, 5®, the adjustment of the edge of 
the plate being effected by the motion of the lower table A. 

Instead of fixing the —— J to thesliding oneh by means 
of a bolt as described, the e may be fixed by making on the 


under side of the rotating table four equi-distant 


teeth or inclines, 
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as represented in elevation at p, Fig. 11, and fixing on the sliding | 
table a disc, having four equi-distant teeth or inclines, the latter 
being opposite to those on the rotating table, as represented in plan | 
in Fig. 12, and marked g. After the shearing of one edge of the | 

late has been effected, the rotating table is turned a quadrant, 
Seen which the teeth or inclines py rise upon the teeth or inclines 
q until they have performed a quarter rotation, when the ends of the 
inclines p arriving at the summits of the inclines q, the table and 
inclines p fall and the rotating table is temporarily fixed to the | 
sliding table, and the shearing of an edge of the plate at right angles 
to that last sheared may be effected. By repeating the operations 
described, each of the four edges of the plate may be sheared. When 
the sides of the plate to be sheared are not at right angles to one 
another, the table A must be made to turn through angles greater or 
less than right angles to suit the figure of the plate, and the positions 
of the holes & and the lengths of the inclines p, g, varied accordingly. 





Avsraian Enterpriss.—(From our Correspondent. —A new Aus- 
trian Transatlantic Steam Navigation Company is in course of 
organisation. ‘he principal promoters are the Prince Colloredo- 
Mansfield, Baron Dobloff, Baron de Hohenbruck, Prince Jablou- 
owski, and Herr Louis Mertens. The capital of the company has 
been fixed at £2,000,000, and this considerable sum is stated to have 
been subscribed for. The objects at which the new company is to 
aim are the following :—First,the carriage of passengers and goods 
between the Mediterranean and the eastern coast of America ; second, 


AND RIVETTING METALS. 











Acapewy or Scrences,—At the last sitting a communication was 
received from MM. H. Sainte-Claire and Troost, showiug that pla- 
tinum, though apparently a most compact metal, will admit of the 
passage of certain gases through its pores at a high temperature. To 


| ascertain this, the authors of the paper had caused a platinum tube 
| to be drawn all of one piece, so as te be free from all solder, and to 


present a uniform and unbroken surface. This platinum tube was 
introduced into a porcelain one, so that an empty cylindrica! space 
was left all round between the two, properly stopped at each end. 
Through this space a constant current of hydrogen was made to pass 


| by means of two glass tubes inserted at the extremities, so as not to 
| allow of the slightest communication with the platinum tube,which was 


filled with dry air. On exposing this tube toa high temperature, the air 
by degrees lost its oxygen, and water was formed, acircumstance which 
could only be explained by admitting that hydrogen had penetrated 
through the pores of the platinum tube; and, on the temperature 


| being further raised, a considerable quantity of free hydrogen was 
| found to issue from that tube. This shows that platinum, at a high 


temperature, is capable of producing the phenomena of endosmosis 
with gases —M. Bortier communicated to the Academy certain ad- 
vantages which may be derived from the admixture of chalk with 


| common manure. From certain experiments of his it appears the 


fertilising properties of manure may be greatly increased by a 
judicious selection of the kind of chalk to be mixed with it. These 
results he attributes to the formation of certain alkaline nitrates, the 
existence of which is proved by chemical analysis.—M. Becquerel 


| described a voltaic pile imagined by M. Artaud, and reduced to such 


of the establishment of yards for the construction of ships on a great | 
scale at Trieste ; and thirdly, the improvement of the port of Trieste, | been once used for electro-medical purposes, its cost being extremely 


and the construction of docks and warehouses, 


small dimensions as to admit of its being thrown away after it has 


sinall.—Galignani. 
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TO CORRESPONDENTS. 

NoTicE.—A SprEcIAL EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

o,° Covire for binding the volume can be had from the publisher, 

price 2s. 6d. each. 


TiweR.— The French, Austrian, and Italian railways are upon the 4ft. 8hin. 


gauge. 

W. H.—You have not fully stated your case, but, as we understand it, each 
girder would take 20 tons. 

G. H. S.—Krupp’s agent in this country is Mr. Alfred Longsdon, but we 
believe he has no office in London. 

A Susscarper.—We believe Dr. Dauglish’s process is practised by Messrs. 
Peak, Frean, and Co., of Dockhead, Surrey. 

X. R—We cannot give you a rule to meet the case,but we will go into it 
arithmetically, and give you the result in an early number. 

H. R. —-We have no idea what the Patent Law Commission may recommend 
and Parliament enact with reference to a reduction of the patent fees. 

C. J.—You are right ; the average was 18-horse power per pair of stones. 
The power expended in grinding 19} bushels per hour wes “ something 
enormous.” 

H. J. K.—We are quite willing to print a note, over a responsible signature, 
setting forth the nature and objects of the Mechanical Engineering Institu- 
tion at Stony Stratford, of which we never before heard. 

—The general principle of rendering cast iron malleable is that of ex- 
posing the castings to a prolonged red leat, in contact with oxide of iron or 
oxide of zinc. We are wnable, however, to describe to you the practical 
delails of the process. 

D. 8. S.—A square foot of the Warrior target comprises, first, a square foot 
of 4iin. iron plate, which would weigh 180 lb. ; and the difference between 
this and the reported weight of 346°8 lb. represents that of the backing, 
inner skin, dc. (the teak, say, 75 lb., and the skin 40 lo.), and the weight, 
we believe, of the iron ribs of the ship. 

W. T.— We do not understand that you have ever made any experiments with 
your machine. You might decarbonise the iron, but we fear it would 
require many trials to obtain the same result as is now effected ia the pud- 
dling furnace, Ironmasters are generally unwilling to occupy themselves 
with untried schemes, and we think you should, and cheaply could, jirst 
test the correctness of your wrinciple. 





WATER METERS. 
(To the Editor of The Engineer.) 

Sir,—Will Mr. Almgill (vide page 321) be so good as to state what par- 
ticular details of *‘ Kennedy’s Water Meter” he (Mr. A.) considers he was 
the “ first and true inventor” of ? E. H. 

Glasgow, 6th June, 1863. 





TWIN SCREW SHIPS, 
(To the Editor of The Bagineer.) 


Sir,—With reference to the “twin screws,” will you afford me space to 
remark that the principle of ‘‘ independent engines” to each screw was 
suggested to Sir Baldwin Walker, in conjunction with my other improve- 
ments, at the times specified in my former communication to you, and is 
embodied in all my papers at the Admiraity on the ** quarter,” or “ twin 
screw” principle. GEORGE GILL. 

3, New Palace-yard, Westminster, 11th June, 1863. 





MR. PAUL ON BITUMINOUS SHALE, 
(To the Editor of The Engineer.) 

Sir,—I have had much pleasure in perusing Mr. Paul’s very interesting 
and able paper on ‘‘ Destructive Distillation, considered in Reference to 
Modern Industrial Arts," which appeared in your impression of the 5th 
instant. I would, however, take the liberty of differing from him when he 
says that the ordinary kind of bituminous shale has been found unsuited 
for the purpose of manufacturing hydrocarbon oil, and I am sure his 
opinion on this matter would undergo a change were he to visit, fora week 
or ten days, the shale fields in the counties of Edinburgh and Linlithgow, 
where he would find shales very little inferior in richness to the Boghead 
mineral. Asa matter of course, there is a good deal of inferior shale in 
these counties ; still it is rather hard that all shales should be prescribed 
because the Kimmvridge mineral turned out to be so bad. 


Broxburn, 8th June, 1863. A Suerte. 





MR. REILLY’S PAPER ON TRUSS GIRDERS. 
(To the Editor of The Engineer.) 

Sir,—In my letter on “ Truss Girders,” published in Tux Exeingrr of 
the 29th ult., permit me to point out the following errata; they are such 
as would, no doubt, be obvious to the student, but sume might possibiy 
escape the notice of a hasty reader. 

Errata in Table I. 

In column headed “ Booms,” line fourteen from bottom, omit ‘‘ addi- 
tional.” 

In column headed “Booms,” line twenty-three from | bottom, for 

"i 
F Ha = {i+ Ha+.... + Hn-1+%y. ; 
read = 
+ Hn=+ {Hi + He+.... + He-1+3e 7 

In column headed “* Booms,” line > twenty-six from bottom, for “‘ in order 
to + He” read “ in order to get -+ He .” 

> — headed “ Booms,” line thirty-six from bottom, for “F” 
read ** Fv’. 

In column headed “Struts,” ‘‘ Fixed Load,” line sixteen from bottom, 
Jor “ joints ” read ** joint.” C. REILLY. 

King’s Bench Walk, Temple, 9th June, 1863. 
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HIGH RAILWAY SPEEDS. 


It will be remembered that Mr. Bidder some time ago 
declared his conviction that railway speeds exceeding thirty 
miles an hour were unsafe. Mr. Sees Robert Stephen- 
son shortly afterwards addressed a letter to the President 
of the Board of Trade, urging that some interposition was 
requisite—in the interest of railway companies as well as 
the public—in order to diminish the danger and commercial 
loss which he attributed to the high rates of speed main- 
tained by express and “limited mail” trains. Like pro- 
tests against fast railway travelling are indeed often made, 
the more frequently immediately after an accident like that 
= happened the other day on the Brighton line near 

am. 





Now, there are many very obvious grounds upon which 
the highest possible speed compatible with reasonable 
safety and economy is desirable. We say reasonable 
safety, because it may not be possible that railway travel- 
ling at any velocity, however moderate, can ever be 
rendered absolutely free from danger. Shocking as fatal 
railway accidents always must be, we are generally not 
unwilling to entrust our lives to a system of travelling in 
which it is found, by long experience, that the chances of 
being killed are as one only in some millions. Even if it were 
the case, which it is not, that any considerable proportion 
of railway accidents occurred to trains moving more rapidly 
than forty miles an hour, it would be desirable to maintain that 
and an even higher speed; and the public might reasonably 
regard it as within the ability and therefore the duty of 
engineers and railway managers to effect such improve- 
ments in the permanent way and rolling stock as would 
render speeds of sixty miles an hour as safe as thirty. 

There is, however, a particular reason, sometimes over- 
looked, why no real and permanent advantage in respect 
of greater safety would be obtained by bringing down the 
speed of all fast trains to, say thirty miles an hour. Every 
engineer, and, indeed, most well informed men, must be 
aware that the comparative perfection of our present sys- 
tem of permanent way is wholly attributable to the neces- 
sities growing out of increased speeds. Thus high 
speeds require heavy rails, not merely because at a high 
speed a given load produces a greater strain upon the rail, 
but also because high speeds can only be maintained with 
large boilers and large driving wheels and cylinders, or, in 
other words, heavy engines, the very weight of which requires 
a corresponding strength in the rails which support them. 


Not only heavier rails are thus required, but larger and: 


more numerous sleepers, heavier chairs, and stronger fas- 
tenings also ; and so, too, is involved the necessity for some- 
what wider roadbeds, a greater quantity of ballast, and of 
increased care and cost in maintaining the condition of the 
way. Furthermore, me | concussion between two moving 
bodies, or of a moving body with another at rest, is, other 
things being equal, as the square of the velocity, inasmuch 
as the mechanical work residing in the moving body or 
bodies, and which mechanical work is partially or wholly 
expended in the concussion or collision, is as the square of 
the velocity. With high speeds, therefore, the greatest 
attainable smoothness of way is desirable, and a tolerable 
smoothness is indeed indispensable. Hence with deeper 
and heavier rails fish-jointing is also resorted to. ‘lhe 
rolling stock requires also to be of the best kind when 
worked at a high rate of speed. Heavy axles, steel tyres, 
and the best of everything are necessary. Regarded in 
one point of view, this indispensable excellence of way and 
stock might of itself be held to prove that high speeds are 
inexpedient. So they would be if, on the other hand, they 
possessed no advantages, but these cannot be overlooked 
for an instant. 

Now, while great excellence of material and construc- 
tion is indispensable in the case of high speed, it is only 
desirable where the rate is under thirty milesan hour. Ifour 
present rate of speed were to be greatly and permanently 
diminished, railway companies would soon practise an 
admissable economy in the’ weight of their rails, and in 
almost everything affecting the mechanical quality of the 
way and rolling stock. We should have lighter rails and 
chairs, fewer sleepers, less ballast, and a cheaper class of 
running gear, as wheels, axles, tyres, and springs. Not 
even an Act of Parliament could insure that the present 
standard of excellence would be maintained. We should 
soon, therefore, have a state of things in which railway 
travelling at thirty miles an hour would be no safer than, 
if as safe as, the present speed of sixty. 

What is most desirable is, not that our present rate of 
travelling should be diminished, and the immense advan- 
tages of rapid communication thereby curtailed, but that, 
by the nearest possible approach to structural —— 
railways should be made capable of being safely worked 
at much greater speeds than are now practicable. The 
surfaces of a continuous line of rails should approach, as 
nearly as possible, to the condition of mathematical planes, 
the gauge should be of absolutely uniform width (except- 
ing perhaps a slight increase on curves), and the wheels 
should be true cylinders (not coned), and revolve inde- 
pendently of each other. ‘These are stated merely as 
theoretical conditions, for it by no means follows that 
any and every contrivance designed to meet them 
can fulfil them. It appears to us to be the duty 
of engineers and railway managers, not merely to 
maintain the highest safe rate of travelling of which 
their lines are now capable, but to do all that can 
reasonably and prudently be done to introduce either a still 
better system of railway construction, or at least improved 
details. The whole history of human progress goes to 
show that it would be most unreasonable to believe that 
we have already attained the greatest excellence possible 
in railways. Indeed, there are plenty to admit this in the 
abstract, the real difficulty generally being to select 
the proper means for improvement. Whatever is ob- 
vious to the minds of many individuals is soon acted 
upon, but great discoveries, until they have been 
once sucessfully reduced to practice, are generally 
misunderstood by all but a few men, and perhaps 
by all but a single mind. Yet with the present means 
for general enlightenment, it appears incumbent upon 
all of us to at least recognise great principles when 
once demonstrated, and not to throw needless difficulties in 
the way of their reduction to practice. We believe railway 
managers and engineers are as anxious as anybody to im- 
prove their lines and working stock, but they possibly feel 
themselves forced to adopt a highly conservative policy 
by the great responsibility under which they act. It is no 
doubt to this circumstance that many promising improve- 
ments are neglected, and that railways, therefore, have not 
been brought into an even better condition, mechanica!ly and 
financially, than they now are. Any attempt, however, to 
diminish the present rates of speed would be a retrograde 
movement in every sense, and the profession, we believe, 
= sensible of this, that no attempt of the kind will be 
made, 





THE SOCIETY OF ENGINEERS. 


THERE has long existed a select circle of the elder mem- 
bers of the profession known as the Society of Engineers, 
or, among themselves, “ The Smeatonians.” There is also 
another and quite a different Society of Engineers, whose 
proceedings now come more directly before the public. This 
society was formed in 1854, chiefly among a few gas 
engineers, who met informally to read and discuss papers 
generally relating to the construction of gas works. Gra- 
dually the numbers increased, until at length a commodious 
place of meeting was engaged—the lower or minor hall at 
Exeter Hall. ‘The proceedings, too, were more diversified, 
embracing the discussion of a great number of professional 
subjects, and the papers read at the Society’s monthly 
meetings, and during the last few years published in our 
columns, generally exhibit a degree of merit which renders 
them worthy the attention of the whole profession. The mem- 
bers of the Society are mostly young men, and, as a body, may 
be said to correspond to the Associates and Graduates of the 
Institution of Civil Engineers. The Society of Engineers 
is now composed of Members and Associates, but the 
only condition of full membership is that the member 
shall have attained the age of twenty-three years. 
Membership, therefore, can never carry with it a status 
superior, if indeed it be equal to, that corresponding to 
the position of an Associate in the Institution in Great 
George-street. But nothing is aimed at in this respect, 
the object being merely that of bringing together useful 
practical papers for the free discussion of those who 
would never think of rising to address the chair at 
the Institution. The Society’s Transactions for 1862 
have just been published by the Messrs. Spon, of Bucklers- 
bury, and comprise the following papers, with abstracts 
of the discussions upon them:—On the enclosure of 
lands from the sea and the construction of sea and other 
banks, by Mr. Olander; on the action of peaty water on a 
boiler, by the then president, Mr. Riley ; on trussed beams, 
by Mr. Parsey; on coal-burning furnaces, by Mr. Young ; 
on marine engine governors, by Mr. Olrick; on steam 
carriages, by Mr. Yarrow ; and two papers, one on the drain- 

e of the Fens, and the other on the inundations of 
Marshland, by Mr. Latham, of Ely. For Mr Olrick’s and 
Mr. Latham’s papers premiums were awarded. 

The pecuniary condition of the Society, which now 
comprises nearly 300 members, is, we understand, 
encouraging; and it is intended to shortly secure 
premises for a library and offices, as well as a place of 
fortnightly meeting. The success already attained must 
afford much satisfaction to the few members who formed 
the Society nine years ago, and who have ever since sought 
to further its interests ; and among these Mr. Williams, the 
Honorary Secretary, may be mentioned as having freely 
devoted a great amount of time, and combined an energy 
and tact in enlisting and retaining support of every kind, for 
which the Society will ever remain deeply indebted to him, 
however it may possibly reward him. 

Although no rivalry with the Institution of Civil 
Engineers is attempted or desired, it must be that a 
rising society of this kind, already numbering nearly 
300 young men, will yet attain a position which will induce 
many engineers in considerable practice to join it. Iudeed, 


the greatest usefulness of the Society can be attained _ 


only by the co-operation of a considerable number of 
those who are emeritus in their profession. ‘To secure 
these, room must be made for them; for it would be 
unreasonable to expect that gentlemen in responsible and 
extensive practice would be willing to place themselves 
upon the same footing with pupils, possibly employed in 
their own offices. Whether + an advanced standard of 
ordinary membership, or by honorary memberships, the 
character ofthe Society could be still further raised, to that 
extent at least, that those out of tke profession would 
recognise in the fact of membership a claim to confidence 
and respect, we believe the committee will do well 
to consider. Great care is requisite in the selection of 
papers, those which are likely to raise controversies between 
rival patentees being especially to be dreaded. We are 
not speaking with any feeling that we have a right to 
obtrude advice upon the committee of the Society, for we 
are convinced that, even if one or two principles essential 
to success have been occasionally lost sight of, the com- 
mittee are themselves sensible of the consequences ; and 
that our remarks, which are prompted solely by a desire for 
the permanent success of the Society, will be taken in good 
part. It should be an especial object to procure good 
papers, and the largest fund which the means of the Society 
will allow should be applied in premiums as an induce- 
ment to prepare them. ach member, too, should make it 
a point to bring with him if possible to the meetings of the 
Society at least one gentleman occupying a professional 
position above the average of the Society itself. 

To encourage useful and dignified discussion also it 
would be well, where practicable, to transmit printed 
abstracts, or complete proofs of papers, before reading 
them, to those likely and qualified to discuss them. ‘This 
is always done by the Society of Arts, and the practice 
greatly promotes the interest attaching to its weckly 
meetings. Young engineers, by thus preparing them- 
selves to speak —arranging their ideas, and to a greater 
or less extent choosing their form of delivery before- 
hand — might thus acquire a facility of expression 
which, apart from its advantages to the Society, would 
prove of inestimable and life-long benefit to them- 
selves. We need hardly say that the description of works 
upon which the writers of papers have been themselves 
engaged are always greatly to be preferred to disquisitions 
upon abstract subjects. Mr. George Page’s excellent de- 
scription of Chelsea Suspension Bridge, lately read before 
the Society, may well serve as a mode! for intending authors 
of papers to be laid before the same audience. 


Tue Late Captain Moorsom.—We regret to record the death, on 
the 3rd inst., of Captain William 8. Moorsom, an engineer of ex- 
tensive and varied practice, and greatly and deservedly respected 
by his professional brethren. We shall hope to present, in our 
next number, a memoir of his professional career. 
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Coat IN tHE Nortu.—A memorial has been recently for- 
warded to the Board of Admiralty, drawing the attention of 
the Board to a promise given, on a recent occasion, that a trial 
of Northumberland coal should be made in combination with 
Welsh coal. In reply, the Lords of the Admiralty have in- 
formed the memorialists, through Mr. Lindsay, M.P., that 
ments applied for. Mr. Lindsay, in communicating with “ my 
Lords” on the subject, wrote :— Though I have no interest, directly 
or indirectly, many coal mines, yet | consume a considerable quan- 
tity of coal in my steamships, and my firm are very large shippers 
of coal for the use of the Peninsular and Oriental and other large 
steam shipping companies. I can therefore state, from my own 
knowledge, that North and Welsh coals mixed are used to a very 
large amount, and are also found to answer the purpose named in 
the memorial. I may further add, for the information of the Lords 
Commissioners of the Admiralty, that in the tenders for the Penin- 
sular and Oriental Company the proportions are two-thirds of North 
of England and one-third of South Wales. The coals from Scuth 
Wales, though in use at the Mediterranean stations, are not used by 
that company in any of their stations in the East Indies or China, on 
account of their rapid ‘deterioration when stored.” 

Iron Surppurtpinc on THE Mersey.—Iron shipbuilding is 


in a very active state at Liverpool, twenty-three vessels 
being at present in progress in the yards of the various 
builders. Messrs. Laird have on hand a large steamer of 700 


tons for the London and North-Western Railway Company, and 
two ships of 1,000 tons each for Messrs. Clint. Messrs. Royden have 
two ships of 1,000 tons each for Messrs. C. Moore; and another for 
Messrs. Fletcher. Messrs. Hart and Simmott have two ships of 
1,000 tons each in hand for Messrs. Finlay, Campbell, and Co. 
Messrs. Patterson have a vessel of 750 tons, for Messrs, Boult, En- 
glish, and Brandon, in course of construction. Messrs. Vernon have 
the following :—One of 1,166 tons for Messrs. Potter Brothers, just 
launched ; one of 900 tons for Messrs. W. J. Myers and Co. ; one of 
800 tons for Messrs. Imrie and ‘Tomlinson; and one of 900 tons for 
Mr. Liston Young. Messrs. Jones and Quiggan are busy, having no 
less than five vessels on the stocks; one of 1,000 tous for Messrs. 
Semmell and Co.; one of 1,194 tons for Messrs. Curry, Kellock, and 
Co.; one of 900 tons for Messrs. Copeland Brothers; one of 63) tons 
tor Messrs. Blythe Brothers; and one of 630 tons for Messrs. H. T. 
Wilson and Chambers. Messrs. W. Miller and Co. have in hands a 
ship of 600 tons for Messrs. Prowse and Co., and two barques; and 
a sinall steamer of 60 tons for Messrs. Finlay, Campbell, and Co, 
Mr. Glover has a ship of 1,050 tons for Messrs. Boult, English, and 
Brandon, in course of construction. Messrs. Laird have also on 
hand, in addition to the vessels already mentioned, two gunboats forthe 
Emperor of China, about whose ultimate destination a good deal has 
been said, and an iron-plated frigate for the home Government. The 
ships which Messrs. Boult, Eaglish, and Brandon are having con- 
structed are intended for the Calcutta trade, and are designated the 
“Shire” line. ‘Three of the line—the Staffordshire, the Derbyshire, 
and the Moumouthshire—are completed. 

Royat Danish Rawway.—The report of the directors of this 
company states that the first section of the State lines, extending 
from Aarhuus to Randers, a distance of 40 miles, was opened by 
the King in September last, and the uext section, of about 65 miles, 
will be opened next autumn. ‘The whole length of the State 
lines, about 350 miles, will be completed by the summer of 
1866. In route with the lines of the islands of Fyen and 
Zealand to Copenhagen, the Government has recently decided 
that large steam ferries shall be constructed to convey trains 
across the channels of the Belts, and also over the Sound, 
in connexion with the lines of Sweden. On completion of 
the line north to Frederickshaven a daily steam service will 
communicate with Gottenburg. A working agreement for a 
term of twenty-eight years between the company aud the Altona 
and Kiel Company has been provisionally entered into by the re- 
spective boards. Ly the provisions of this agreement, the 
Altona and Kiel Company binds itself to make a railway from 
Altona into the city of Hamburg, and there unite with the lines of 
Mecklenburg and Hanover. By this project a continuous line from 
Denmark to the Continent will be establishsd. ‘The company’s 
engineer reports that the whole of the bridges are now of a most 
substantial character. ‘The capital account shows that £655,923 
had been received and expended. 

Tue Wetsu Coat anv Iron Trapes.—The correspondent of the 
Colliery Guardian states that in the Newport district the iron trade 
is hardly in a satisfactory state at present, aud there are many com- 
plaints of the insuflicient and irregular demand. Occasionally two 
or three good orders arrive in succession, and things appear as if 
there was a decided improvement, but in a few weeks afterwards 
dulness sets in, and the works are only just kept going. It is 
believed that if peace will reign on the Continent some large orders 
have yet to arrive, which cannot fail to impart a considerabledegree 
of life to the trade. ‘The revolution in Voland, and the ominous 
reports which are reccived from the different provinces of Russia, 
have materially affected the market; and although our universal 
sympathies are with the Poles in their gallant struggle for liberty, 
yet it cannot be denied that the outbreak has had an injurious 
iifluence for thetime being, not only on the iron trade, but also 
on every other trade carried on to a large extent with Russia. 
The orders at present on the books are but few, and of these 
the principal are with the first-class makers. Several of the 
ironmasters have lately had a difficulty, although, perhaps, 
not an unexpected one, to contend with in reference to the 
men’s wages. Fortunately the hands have been wise enough 
to refrain from a strike, but there are evident signs of 
discontent. Mr,.C. Bailey, M.P., has flatly reZused to grant an 
advance, a fact which has, in a great measure, cooled the ardour of 
the men. At Messrs. Hill and Batt’s wire-works, Cwmbran, the 
puddlers have, however, given notice to leave, un! an advance of 
Is. per ton is granted. ‘The proprietors, like Mr. Bailey, have 
tinctly refused to accede to the request, and the end ot the month 
will show what course the men will take. The ordinary argument 
for claiming an advance is 2 corresponding advance in the price of 
iron, which is by no meaws the case in the present instance. The 
men are paid at the same rate now as when iron was fully £1 per 
ton higher, and the masters would only be too glad to accede to the 
application for an advance if they could sell their iron it £1 per ton 
above the current rates. The real cause of this uneasiness on the 
part of the men is, without doubt, the emigration fever, which, for 
the time being, has appeared in quite an epidemic form, and it 
cannot be denied that mavy of the best hands are contir ually leav- 
ing, the majority of them for the Northern States of America. At 
Cardiff, the scarcity of vessels is the general topic of conversation‘ 
and great are the complaints of the coal merchants. ‘Uhings are 
not quite so bad this week as was the case last week, but, at the 
same lime, freights continue high, and as much as 26s. has been 
given for Genoa and some of the Spanish ports. In consequence of 
these circumstances the collieries are not regularly employed. After 
a hard struggle the bill for the leasing of the Penarth Docks and 
Railway to the Taff Vale Company has passed the committee of the 
House of Lords, and it may be said that the bill is virtually law, as the 
remaining stages it has to go through are quite formal. ‘he share- 
holders of the Penarth company are to obtain four and a half per 
cent, on their capital, and one-half of the surplus proiits. At 
Swansea the principal iron makers are well employed, and rather 
more than an average number of workmen find regular work. 
Some of the smaller works have, however, suffered, and in one or 
two instances some slight decline in prices has been acceded to. One 
or two heavy consignments of iron have lately been made to New 
York and other American ports; but the Spanish, Italian, and 
French are still the principal consumers. ‘The new railway, which 
will connect the shipping port of Swansea with maiden and impor- 
tant coal districts, is being vigorously pushed forward. ‘The direct 
Swansea and Neath line will probably be opened at the latter end of 
July, and one of the greatest obstacles to the speedy transit and easy 
shipment of coal from the Aberdare district thereby removed, and a 
large increase of trade is therefore naturally auticipated. 






































STEAM PLOUGHS. 
(From the Mark Lane Express.) 


Sream ploughs may be divided into two classes—(1) those only 
adapted for ridge ploughing, and (2) those constructed for one- 
way ploughing, ie., for laying the furrow slices all in one direction, 
thus leaving the ploughed land without open furrows or ridges. 

Of the former of these two classes little now requires to be said, as 
the thorough drainage of land has rendered the latter preferable. 
But when steam ploughing was first proposed, and indeed up to a 
very recent period, ridge ploughing was essentially necessary to 
effect the surface drainage of a large area of land; so that steam 
ploughs had to be constructed for this kind of work. To overlook 
this fact in our notice would be doing an act of injustice to several 
of our most talented pioneers who merit the contrary at our hands. 

Of ridge steam ploughs, for ploughing land lying in ridges, and 
for drilling for turnips, we may mention those of Major Pratt, 
patented in 1810 (No. 3,309); Campbell and White, patented in 
1839 and 1840 (the former No. 8,108 and the latter No. 8,517); 
Clarke, Freeman, and Varley, 1846 (No. 11,077); and Osborn, 1846 
No. 11,804). Into their mechanical details it would be a waste of 
time and space to go. As old patents, those of Campbell and White 
possess the most merit and attention of inventors. 

One-way steam ploughs have been constructed on two plans—(1) 
the two sets of ploughs being placed heel to heel, and (2) the two 
sets placed share to share. ‘The latter only merit a detailed notice. 
To the former we shall merely refer, as in the case of ridge ploughs. 

Of patented steam ploughs, the two sets placed heel to heel, those 
of Major Pratt and Osborn above, may be mentioned, and more 
recently Lacy in 1845. Of those reduced to practice not under 
patent, the example of Lord Willoughby de Eresby merits the most 
favourable notice. The chief difficulty experienced is the position 
of the furrow wheel of the carriage; but into details of this kind we 
shall not enter, as the system has been superseded, at least for the 
present. 

One-way steam ploughing, as now practised by those using 
Fowler's steam plough, has many things to recommend it; and the 
first implement of this kind on our list of patents is McRae’s. It 
was successfully reduced to practice in Scotland, being constructed 
on a plan differing in several parts from what is represented in the 
drawing accompanying his specification (No. 8,329, a.p. 1839), and 
was shipped to Demerara. But, previous to this, various proposi- 
tions were enunciated for ploughing land on this plan by agricul- 
turists, engineers, and others; aud of these one was patented by a 
Mr. Pinkus (a.p. 1839, No. 8,207), resembling in some points that 
of McRae’s. ‘The latter, consequently, in the reduction of his pro- 
position to practice, had to avoid the infringement of the former's 
patent, and it will therefore be necessary to notice the peculiar claims 
of Pinkus’ implement, so as to be able to solve the interesting pro- 
blem as to who is really “ the father of the steam plough,” and also 
to establish a no less important question as to what is public pro- 
perty in the steam ploughs now at work in our fields, and for which 
farmers are called upon to pay long prices. 

Mr. Pinkus had two patents—the above that preceded McRae’s, 
and another in 1840 (No. 8,644). In neither case does he lay 
any claim to novelty in the construction of his ploughs. Indeed, 
between 1831—when the committee of the House of Commons gave to 
the public its memorable report in favour of steam-locomotion on 
common roads—and 1840, steam ploughs actuated as proposed by 
Pinkus was the common conversation of hundreds of intelligent 
farmers, Whenever they met. In the “ Quarterly Journal of Agri- 
culture,” vols. v., vi., and vii., the subject will be found discussed 
in a series of able articles, including a full account of Heathcoat’s 
experiments of steam ploughing at Red Moss, Burton-le-Moors (vol. 
vii, p. 227). In vol. v., p. 480, reference is made toa Mr, Thomas 
Gibbs, who had a model of a “travelling steam plough,” and also a 
rope system of hauling, or, as it is there called, of “towing” steam 
ploughs between two engines, one on each headland. But, however 
interesting a detailed account of such would be, our limits will not 
permit us to go farther into the history of the steam plough and the 
rights of the public. 

Pinkus, in his specifications and drawings of both his patents, 
merely gives a popular outline of what McRae or anybody else may 
do, without infringing existing patents. In other words, the me- 
chanism of his ploughs and mode of yoking two sets below a 
carriage-frame borne on four wheels, one set for ploughing one way, 
and the other the opposite, were then public property, and, hence, 
cannot now be claimed by grasping and monopolising patentees, so 
as to prevent others improving such mechanism and modes of 
yoking, thereby going a-head and leaving them behind in the march 
of progress. 

In both drawings only a part of the implement is shown, while 
that portion is not drawn to ascale,so that they are not only 
mechanically defective, but wanting in detail; consequently, one 
requires to be acquainted with the progress of things at the period, 
to understand the drawings of either patent. 

The object of the patentee (Pinkus) evidently appears to be the 
illustration of variety, the two sets in the drawing of the first 
patent being mechanically unlike each other; while both differ 
widely in mechanical construction from the two sets of ploughs 
shown in his patent of 1840. In the former, from refereuce being 
made to the handles of plough No. 4, it is manifest thateach plough 
had in individual action, and was held by its own ploughman. On 
reaching the headland the copse of the plough is screwed up to the 
frame by the attendanton thecarriage, sothat the plough would heel 
out, as in the case of the common plough. The three ploughmen 
would then fix up their ploughs to the framing behind, as shown in 
the drawing; then go to the opposite end of the carriage, and let 
down each his respective plough for the reverse movement. Now, 
this, at the time, was a very common proposition. In the second 
patent, again, each set of ploughs is rigidly fixed to a diagonal bar, 
the four ploughs in each having a common beam. This is neither 
more nor less than a four-furrow “Somerville plough,” as they 
were then called, with a common beam under the carriage so as to 
expedite the screwing-up of the copse, to take them out of the 
ground and let them into it with equal despatch. ‘This was also a 
very general proposition between 1830 and 1840, but objected to as 
involving a sacriiice of mechanical principle, and what is worse, the 
subjecting the farmer to hard work at each headland. 

This highly objectionable feature of rigidly fixing the ploughs, 
either ina frame ur on a diagonal beam so as to enter together at 
the one headland, and to be taken out in asimilar manner when they 
reach the opposite, on the Somerville plan, merits a special notice, 
as it is now being generally adopted. Practical agriculturists have, 
fromthe firstex periment of tue Somerville plough, condemned it witb- 
outceremony, owing tothe bad workit makes atthe headland—the loss 
being much greaterthan the saving of manual labourcounterbalanced. 
In horse culture this objection tothe Somerville plough isunanswerable 
and under steam-culture a different conclusion cannot be arrived at 
either practically or scientifically. We are not insensible to the diffi- 
culty of entering and taking out sets of ploughs, three and four 
being in each set; but that does not justify the sacrifice of mechanical 
principle, much less the makiug of bad workat the headlands. With 
the latter—bad work—farmers are familiar, We never heard it 
estimated at less than double the ploughman’s wages—i.e., about 5s. 
per acre. It is one of those valid objections to steam ploughing, 
as now performed, that greatly increases the expense, and thus 
stands in the way of progress. As to the former—the sacrifice of 
mechanical principle—this we shall examine under Fisken’s imple- 
ment, as our remarks will be better understood after noticing Mckae’s 
steam plough, which is free from this cardinal objection. 

As the writer has determined on having a steam plough made on 
McRae’s plan, exactly similar to the one that was made by the 
Messrs. Thomas Edington and Sous, Phenix Ironworks, for the 
patentee, and successfully tried on the lands of Possil, near 
Glasgow, and worked by him on his own plantation estate after- 
wards, in order to prove that he (Alexander McRae, Esq, of the 
county of Demerara, British Guiana, planter) is the legitimate 








father of the steam plough, a general description of the implement 
is ail that will be necessary at present, a promise being given that a 
drawing of it, with the usual descriptive details of its mechanism, 
shall be forthcoming at no very distant date. 

Like too many similar projects, McRae’s appears to have been 
patented before it was reduced to practice. This, generally speaking, 
is a prudent course to pursue, and perhaps upon the whole the freest 
from objection, were patents less expensive to obtain; for, in the 
carrying out of such projects, new discoveries are often made in the 
manufactory and field, which require a second patent to cover them. 
And this was the case with McRae’s steam plough, for his specifica- 
tions and drawings do not wholly cover it. In other words the im- 
provements made, when his project was placed into the hands of 
the above engineers to carry out, were such as to justify a second 
patent; but the exorbitant charges of the Patent Office at that time, 
We presume, prevented this, and also the general public, from 
getting the information which otherwise they would ! :ve derived 
from the specification and drawings of the impre\ :-ments just 
mentioned. The loss thus sustained by the public may to some 
extent be yet counterbalanced by placing a model of McRae’s steam 
plough in the Patent Museum at Kensington ; and this national 
duty, we hope, her Majesty’s Commissioners of Patents will not 
fail to perform, seeing that they have ample funds at their com- 
mand legitimately available for this important purpose—one which 
could not fail to stimulate the progress of invention in steam 
culture. 

According to the drawing that accompanies McRae’s specifica- 
tion, a carriage-frame suspended below the axles is borne on four 
wheels—two furrow-wheels and two land wheels, and is furnished 
with two sets of ploughs, three in each set, placed share to share, as 
shown in the drawings of Pinkus’ first patent, one set having right 
hand turnovers, similar to those of the common plough, for plough- 
ing from the engine in the punt to the anchor in the other punt in 
the opposite canal, the other set having left hand turnovers for the 
return movement. In construction the ploughs and plough-beatms 
differ considerably from common horse ploughs, or from those of 
Mr. Williams’ (Baydon, Wilts), Halkett’s, and subsequent examples 
of a similar kind; but in principle they may be said to be alike; and 
when in action they perhaps more resemble Fisken’s, owing to the 
beams in both terminating somewhat abruptly immediately before 
the coulter, than any of the other examples now in the field. The 
beams, together with the draught-bar aud two suspension bars of 
Mekiae’s ploughs, obviously involve the principle of a “parallel 
motion,” as it was sometimes termed, to which the drawing does 
not do justice. Long prior to the date of his patent, the principle of 
a parallel movement was discussed amongst practical farmers who 
had received the necessary education to do so, such as was taught at 
Edinburgh, Aberdeen, &c., where hundreds of Scotch farmers were 
annually thus qualified ; aud looking at McRae’s drawing, we are 
led to the conclusion that he contemplated the solution of this 
problem ; but if so, he has evidently failed. Into the mechanical 
details of such a problem it would be foreign to the object of our 
present series of papers to enter, as its solution has not yet been 
reduced to practice. Coleman and Sons, it is true, showed some- 
thing of the kind at Chelmsford, in 1356; but it was defective in 
several points. 

itis but justice to McRae and his patent agent to observe that, at 
the date ot his patent, drawings were not made with the same 
accuracy as under the present statute, and his drawing appears 
rather to illustrate principle than the details of mechanism, so that 
it would be highly uncharitable, if we are right in this hypothesis, 
to examine it in any other light, more especially as the invention or 
principles thus illustrated were immediately reduced to practice, as 
already stated. 

According to the drawing, therefore, the draught-bar and beams 
when in action would be rigid, thus forming a leverage of the second 
kind; the fulcrum, when tue plough is lowered into action at the 
one headland, or taken out of the ground at the opposite end of the 
field, being the draft-pin of the copse by which it is hauled when 
ploughing. Six vertical bars are bolted to the carriage-frame, three 
towards each end, each bar being directly above the body or frame 
of its own plough. ‘These vertical bars are for the lowering and 
elevating apparatus, which consists of six vertical suspension-bars, 
working each in two guides, the lower end being fixed to the frame 
of the plough, apparently a little behind the centre of gravity, and 
actuated at the upper end, which passes through a slot, by a lever. 
Near the one side, and towards the top of the upright bars, are seen 
the pins, upon which the levers work. Below the frame of the 
carriage are four smali pulleys for guiding the draught-rope or 
chain, and keeping it from getting entangled with the ploughs; and 
upon the carriage above is shown a hand-rail, for the accommoda- 
tion of the plougliman, 

The canals in Demerara, we may observe, “run parallel to each 
other, and at a distance of from two hundred and forty to three 
hundred and sixty feet apart,” quoting from McRae’s specification. 

The improvements made in McRas’s steam plough, already 
referred to, are chiefly these. Instead of four carriage wheels, as 
previously adopted by Pratt and Pinkus, and subsequently by 
lisken, viz., two furrow-wheels and two land-wheels, two main 
central wheels are substituted, as subsequently adopted by Fowler and 
Grig, one on the furrow and the other on the land between the two 
sets of ploughs, while two smaller wheels are placed one at each 
end of the carriage-frame, now lengtheued beyond the ploughs, so 
us to enable the implement to cross the open ditches between the 
canals, used for bottom irrigation in dry weather and surface 
drainage in the rainy season. ‘These alterations were essentially 
necessary to the successful working of the implement in the low- 
lying plantations of British Guiana. The other improvements 
have reference chiefly to alterations in the plough-beams and 
apparatus for lowering and raising the ploughs. 

We have already expressed a high opinion of the principles upon 
which McRae’s steam plough is constructed; and itis but just that 
we should here observe that the opinions thus entertained are not 
based merely upon a knowledge of mechanics, but also upon its 
successtul working near Glasgow, and also of the equally successful 
working of Halkett’s plougus, made on exactly similar principles, 
the oue experiment corroborating the other, thereby proving the 
soundness of the conclusion. Leonard Wray, Esq., in his valuable 
work, * The Px val Sugar Planter,” published so far back as 1848, 
by Smith, Elder, and Co., 65, Cornhill, London, speaksin the highest 
terms of the triumphs of steam ploughing in British Guiana, as the 
following quotation wiil show: 

“ As the plough arrives at the extremity of the field the two boats 
move on the required distance; then the motion of the engine is 
reversed, and the plough returns, so that by this simple arrangement 
the ploughing of an estate is accomplished most expeditiously. The 
Demerara planters deserve a very great deal of commendation.” 

We might quote other authorities from our West India colonies, 
but the above is suflicient. ‘hat McRae’s steam plough is capable 
of improvement will readily be granted. Indeed, this is the reason 
why we are determined to have it coustructed anew, and hauled by 
Wire ropes. 

An account of the experiments with McRae’s steam plough “on 
the lands of Possil, near Glasgow,” as referred to above, will be 
found in the J/ark Lane Express, April 27, and November 16, 1840, 
and * Farmer's Magazine,” ior June, 1840, and also in the number 
for December of the same year, the former quoted from the Glasgow 
Herald and the iatter from the Glasgow Courier. Both reports pro- 
nounce the experiments “ eminently successful,” the expression of 
approbation just quoted being from the former paper (the Herald). 
‘Lemporary canals were formed to test the working of the two punts, 
the one carrying the engine and hauling-drum, and the other the 
anchor-pulley as well as that of the implement. As might be 
expected near the enterprising city of Glasgow, a large concourse of 
the landowners and farmers of the neighbourhood were present at 
the trial, as also engineers, including the writer, who was in 
Glasgow at thetime. The highest praise was justly bestowed upon 
Mr. McRae and the Messrs. I’. Edington and Sons by all who were 
qualified to pronounce an unbiassed opipion on the subject. 
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Grants of Provisional Protection for Six Months. 

648. Heyer ADRIEN BoNNEVILLE, Rue du Mont Thabor, Paris, ‘A new 
aromatic vinegar for removing stains from cloth and other materials.”— 
A communication from Philippe Prudhon and Edouard Cari Mantrand, 
Issy, near Paris.—Petition recorded 9th March, 1863. 

1108. HENRY Myexs, Rue Meslay, Paris, ‘* A new apparatus for indicating 
appointments or fixed engagements.”—Petition recorded 2nd May, 1863. 
1163. Epwarp Rawson Cuark, Drayton Villa, Thistie Grove, West 
Bromp-on, ‘‘ An improvement in the construction of portable wine cases 

or bins for domestic use or export and a pic-nic chest combined.” 

1169. Narcissg Lregnpre, Chancery-lane, London, ** Improvements in the 
construction of scissors.”—Petitions recorded 9th May, 1863. 

1192. WitLiaM Wuirtetry, Prospect Ironworks, Lockwood, Yorkshire, 
‘‘Tmprovements in looms for weaving.” 

1197. RicuarD ArcursaLD Broomay, Fleet-street, London, “ Improvements 
in machinery for preparing, dressing, and winding cotton, woollen, flax, 
silk, and other warps.”—A communication from Pierre Francois Dacheux 
+ Naat Lefebvre, St. Quentin, France. —Petitions recorded 12th May, 

863. 

120. Henry Witpr, Manchester, ‘Improvements in electro-magnetic 
telegraphs.”—Petition recorded 13th May, 1863. 

1226. Joun Patrersov, Beverley, Yorkshire, “ Improvements in machinery 
or apparatus for grindinz, crushiny, cleaning, and hulling or shelliing 
various kinds of farm or vegetable produce, also applicable to the crushing 
or grinding of minerals and other substances.”— Petition recorded Lith 
May, 1863. 

1228. RicharD WappINGTON, WILLIAM WADDINGTON, and TnomAS WADDING- 
TON, Thornton-road, Bradford, Yorkshire, ** Lmprovements in combs for 
combing wool by machinery.” 

1229. Benjamin Browne, King William-street, London, “‘ Improvements in 
the manufacture of elastic material."—A communication from Gustave 
Mayer, Rue des Tournelles, Passy, Paris. 

1239. JAMES WuiTeHxEAD, Calverley, near Leeds, ‘‘ Improvements in motive 
power machinery, especially adapted for raising and forcing Water and 
other liquids or fluids, parts of said improvements being applicable to 
steam engines and other machines fitted with pistons.”— Petitions recorded 
16th May, 1863. 

1241. WitLiamM Watson, Clipstone-street, Fitzroy-square, London, “ Im- 
provements in the manufacture of bread and in apparatus used for the 
same.” 

1243. ALFRED Heatner, Devonshire House, and Joun Reprerx, Cum- 
berland-road, Southsea, Hampshire, “ Improvements in the construction 
of steam boilers for marine, locomotive, and stationary engines.” 

1244. BexJaMIN HepeLewnite, Kingston-upon-Hull, ‘Improvements in 
machinery or milis for crushing or reducing oil cake, seeds, and other 

b m, ication from Samuel Hebblewhite, Sydney, 


















New South Wales. 

1245. Rest Fenner and Wi.tiam Henry Hieut, Red Lion-court, London, 
‘** Improvements in envelope folding machines.” 

1247. JosepH BEAUMONT, Moate, Westmeath, ‘‘ Improvements in condensing 
machines for working yarns of wool and other fibrous substances,”— 
Petitions recorded 18th Mav, 1863. 

1248. Cares BarnarD, Joun Bisnop, CHARLES BARNARD, jun., and 
GopFREY BaRNARD, Norfolk Ironworks, Norwich, “ Improvements in 
lawn mowing and rolling machines.” 

1249. StepHEN Ruopgs, Farnworth, Bolton, Lancashire, ‘‘ Improvements in 
machinery for twisting and doubling cotton, hemp, flax, and other like 
fibrous materials.” 

1250. Joun Epwarps, Basinghall-street, London, “ Improvements in the 
permanent way of railways.” 

1253. Ricuarp Buntine, Sheffield, “Improvements in frames, tips, and 
bolsters used in cutlery, and in securing handles or scales therein or 
thereto.” 

1254. Henry Joun Oupine, Belvedere-road, Lambeth, Surrey, “ Improve- 
ments in treating flax and other fibrous plants in order to prepare the 
fibres thereof for spinning, and in apparatus employed therein.” 

1255. Joun Kguty, Brook Lodge, Roscommon, Ireland, “ Improvements in 
the preparation or treatment of peat or turf and the manufac: ure thereof 
into charcoal and other fuel, drain pipes, building and other tiles, and in 
apparatus used therein.” 

.~ Lasso Cuanpor, New York, U.S., “An improved mechanical 
amp.” 

1259. LassLo Cuanpor, New York, U.S., “ An improvement in lamps.” 

1260. WILLIAM Situ, Mauchline, Ayrshire, N.B., ** Improvements in 
transferring plain or coloured prints or designs to wood or other surfaces.” 
—Petitivns recorded 19th May, 1863. 

1261. Henry WreN and Joun Hopkinson, London-road Ironworks, Man- 
chester, ** Improvements in the construction of self-lubricating bearings 
for shafts and axles.” 

1263. Water Joun Comin Lane, Kirkcudbright, N.B., “‘ Improvements 
in the manufacture of certain articles to be used for preserving life at sea 
and other purposes.” 

1265. RoBerT RaynsrorD JACKSON and WILLIAM Pemperton, Blackburn, 
Lancashire, *‘ Improvements in looms for weaving.” 

1267. JouN THuRGOOD MARKALL, Fieldgate-str: et, Whitechapel, London, 
“‘Improvements in machinery for working of wood.”— Petitions recorded 
20th May, 1863. 

1263. Joun Casseiu, La Belle Sauvage Yard, Ludgate-hill, London, “ Im- 
provements in the treatment of mineral oils and hydrocarbons.”—A 
communication from Louis Martin, Paris. 

1269. Grorce Rogers Haxpine, Wandsworth, Surrey, “ Improvements in 
the means of transmitting power on railways worked by vacuum or the 
pressure of air, and in the apparatus to be employed for such purpose.” 

1271. James Steart, St. James’s-road, Bermondsey, Surrey, “ Extracting 
the fibre from zostera marina and other aquatic vegetable productions.” 

1275. NATHANIEL JONES AMigs, Manchester, * Certain improvements in the 
manufacture of elastic webving.” 

1277. WitttIAM Henry Cuarp, North-place, Ball's Pond-road, London, ‘* An 
improved rail or holder for coats or other articles.” 

1279. Joun Fawcert, Huddersfield, Yorkshire, “ Improvements in the pre- 
paration of food for cattle, horses, and other animals,”"— Petitions recorded 
21st May, 1863. 

1283. CuARLES MASCHWITZ, jun., Birmingham, ‘* Improvements in stoppers 
or bungs for closing or stopping botties, jars, and other vessels and the 
muzzies of rifles, and for other like purpo-es.”--A communication from 
Ferdinand hrauskopf, Peterhoff Pr spect, St. Petersburg, Russia. 

1284, THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, “ Im- 
provements in ordnance,” 

1285. JoserH Jones HABERSHON, JOHN MATTHEW HapBersuon, and MaTTruRnw 

Henry Hapersuon, Rotherham, Yorkshire, * Improvements in machi- 
nery for rolling, polishing, straightening, and tapering round rods or 
bars of iron, siecl, and other metals.” 

1286. THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, A 
new method of rifling guus, and of forming projectiles to correspond 
therewith.” 

1287. GzorGr Stevens, Victoria terrace, Camberwell, Surrey, “ Improve- 
ments in coke ovens, and in building and heating ovens or retorts for 
generating coal gas connected therewith.” 

1238. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the manufacture of waterproof fabrics.”—A communication from 
John Foster Greene, Warwick, Rhode Island, U.S. 

1239. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improved ma- 
chinery for the manufacture of waterproof fabrics.”—A communication 
from John Foster Greene, Warwick, Rhode Island, U.S. 

1290, JaMes Hieains and THomas ScnorigLp Wurrworrtu, Salford, Lanca- 
cashire, “ Improvements in machinery or apparatus for roving, spinning, 
and doubling cotton and other fibrous materials.” 

1291. Aveustus WituiaM Hormayy, Fitzroy-square, London, “ Improve- 
ments in preparing colouring matters for dyeing and printing.” —Petitions 
recorded 22nd May, 1863 

1294, JouN ALEXANDER PICKERING, Heath Cottage, Oatlands Park, Surrey, 
“Improvements in covers or capsules for bottles, jars, aud similar 
vessels.” 

295. WILLIAM CoRMACK, Manchester, “‘ Improvements in the distillation of 
coal tar, tar oil, resin, resin oils, all hydrocarbons, petroleum, or other 
mineral or vege:able oils and spirits derived therefrom.” 

1296. Samugen Egan Rosser, Northumberland-street, Strand, and Josiau 
GrorGe JENNINGS, Palace-road, Lambeth, Surrey, “ Improvements in 
chimneys, fire places, stoves and flues for warming and ventilating 
apartments.” 

1297. Joun SOLOMON BickForD and GzorGE Situ, Tuckingmill, Camborne, 
Cornwall, ‘* A certain new manufacture for tiring explosive compounds.” 

1298. WinLIAM Hoey, Great George-street, Bermondsey, Surrey, ‘ The pre- 
paration of a fluid for renewing the surface of japanned and enamelled 
leathers and cloths.” 

1292. Joun Hopkins, Chapel-street, New Basford, Nottingham, ‘‘ Improve- 
ments in points and in crossings used on railways and on tramways,” 

1302. RicHARD ARCHIBALD BRrooMAN, Fieet-street, London, ‘* Improvements 
in the manufacture of bells and of resisting and non-cutting tools.”—A 

communication from Henri Micolon, Paris. 

1303. RICHARD ARCHIBALD Brooman, Fileet-street, London, ‘‘ Improvements 
in safety garments.”—A commuuication from André Selingue, Havre, 
France. 

1305. Georce Situ, Fenchurch-street, London, “ Improvements in lamps 
for burning hydrocarbon oils."—A communication from Louis Martin, 
Paris.—Petitions recorded 23r1 May, 1863. 

= JAMES Hesenp, piper peso bata Bolton, Lancashire, ‘* Im- 

vements in machinery and apparatus for stretching and drying cotton 
and other fabrics or materials, 0 — 

















1307. Witu1aAM Morr, Britannia Works, Manchester, “ Improvements in 
machinery for cutting sugar and for assorting the lumps when cut.” 

1309. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, “ Improve- 
ments in the construction of carriages.”—A communication from Charles 
William Hine Sargent, Rue du Mont Thabor, Paris, 

1310. Paut Lerrovost, London-street, Paris, ‘‘ Certain improvements in 
carriages and vehicles for railways and other roads.” 

1311. Eomuxp Hunt, Glasgow, Lanarkshire, N.B., “ Improvements in posts 
or pillars for feuces and gates."—A communication from David Middle- 
ton, Christ Church, Canterbury, New Zealand. 

1312. Gustav Korrexy, Barmen, Prussia, ‘* An improved binding to be 
used for trimming woollen cloth garments.” 

1313. HippotyTe BENIGNE GIRARD, Rue du Conservatoire, Paris, ‘- Improve- 
ments in the heating of every industrial and private apparatus by means 
of the oxygen and hydrogen gases combined and obtained from the 
decomposition of water.” 

1314. Tuomas SpurRiger, Moseley, Worcestershire, “ Improvements in the 
manufacture of ornamental metal cylinders.” 

1316. CuartEs Hare, Norwich, “ Improvements in reclining and easy 
chairs.” 

1317. Ricuarp Haywarp, Wapping, London, ‘* Improvements in 
apparatus for bottling liquids or for drawing or letting off at the same 
time liquids from several different casks or vessels.” 

1320. WiLLIaM CLARK, Chancery-lane, London, ** Improvements in apparatus 
for ruling paper and other materials either alone or in combination with 
typographical or lithographical printing.” — A communication from 
Bonaventure Tournier, Rue Méchain, Paris.—Petitions recorded 25th May, 


863. 

1321. AbRauAM Hatey, Frome, Somersetslire, “ Improvements in jacquard 
looms.” 

1322. James Munro, Tillanburn, and Borert Scort, Cambusnethan, 
Lanarkshire, N.B., “ Improvements in apparatus for boring, mining, and 





excavating, or cutting; in motive power engines ; and in pressure gauges. 
1323. EpwakD Kenwortuy Durton, Stretford, Lancashire, * Certain im- 





provemen s in apparatus, called ‘ gins,’ for cleansing seed cotton.” 

1324. Micuae, H 
for raising, forcing, and moving fluid 
Coignard, Boulevart St. Martin, Paris. 

1325, James LuckinenaM, Launceston, Cornwall, “Improvements in 
ploughs.” 

1327. WitutamM Epwarp Newton, Chancery-lane, London, “ Certain im- 
provements in machines for separating the fibre from the flesh of plants.” 
—A communication from Eduardo Juanes y Patrullo, New York, U.S. 
Petitwns recorved 26th May, 1883. 

1329. Wiwitam CiARK, Chancery-lane, London, ‘‘ Improvements in offensive 
end defensive arms.”"—A communication from Ceilestin Dumonthier, 
Boulevart St. Martin, Paris. 

13:30. Axtuur Bastow, Bradford, Yorkshire, ‘‘ Improvements in looms for 
wea ing.” 

1331. Hixnam Craven CovLraarD, Park Ironworks, Blackburn, Lancashire, 
** Improvements in blast engines.” 

1532. Howarp JoHn Kennarpv, Great George-street, Westminster, ‘‘ Im- 
provements in the construction of wrought iron cylinders for piers or 
piles to bridges, viaducts, or for other foundations or structures where 
the sinking of cylinders is required.” 

1333. CHARLES GAMMON, Cloak-iane, London, “An improved spring 
fastening.” 

1334. WiLtiAM Pauuiser, Dublin, ‘Improvements in projectiles for 
ordnance.” — Petitions recorded 27th May, 1863. 

1336..WiILLIAM [RLAM PLLIs, Vulcan Foundry, near Warrington, Lancashire, 
* Improvements in steam boilers,” 

1333. Grorce Gort, Birmingham, “ Improvements in gas burners and in 
gas furnaces.” 

1340. Henry Cartwricut, Dean Broseley, Salop, “Improvements in 
apparatus for steering vessels.” 

1342. Tuomas Ricuanpson, Neweastle-upon-Tyne, and Rosert IRVINE, 
Musselburgh, Mid Lothian, N.B., ‘“‘ Improvements in treating the waste 
liquor obtained in the preparation of esparto grass.” 

1344. LigNry Tuomas Wut, Piccadilly, London, ** Improvements in hats, 
caps, and other coverings ror the head.” 

1316. RicuarD ‘HIBALD BrRoomaN, Fleet-street, London, “‘ Improvements 
in paddie-whe —A communication from Gustave Sahler, Montbéliard, 
France.— Petitions recorded 23th May, 1863. 








*—A communication from Louis 


























Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
1311. Cuartes F. Baxter, Boston, Massachusetts, U.S., “A new 
and useful hollow elastic stopper for bottles, jugs, and other similar 
vessels.”—Deposited and recorded 23th May, 1883, 


Patents on which the Stamp Duty of £50 has been Paid. 


1357. Cuartzs Wittiam Lancaster, New Bond-street, London, James 
Bxows and Joun Hugues, Newport, Monmouthshire.—Dated 2ud June, 
1860 

1394, WinttaM McIntyre Cranston, Kinz William-street, London Bridge. 
—Partly a communication. — Dated 6th June, 1860. 

1406. Moritz Jacony, Nottingham, Jawgs Repeats, Sneinton, and Joseru 
Stones, Nottingbam.—Dated 7th June, 1860. 

1386. Francis Hernert WENHAM, Brixton, urrey.—Dated 6th June, 1830. 

1388. CuanLes Stevens, Welbeck-street, Cavendish-square, Loudon.—A 
communication.—Dated 6th June, 1860. 

1412, ALEXANDER ANGUS CroLL, Coleman-street, London,—Dated 8th June, 
1860. 

1373. CuarLes Senior, Deadwaters, near Huddersfield, Yorkshire.—Dated 
5th June, 1860, 

1391. CuarLes Haprietp and WituiAM ALFRED AtrKins, Hadfield, Derby- 
shire. —Dated 6th June, 1860. 

1408. George ARTHUR WALLER, St. James’ Gate, Dublin.—Dated 7th June, 
1860. 






1425. James Comper, Belfast, Ireland.—Dated 9th June, 1860. 
1410. Gregory Kank, Dame-street, Dublin.—Dated 8th June, 1860. 





Patents on which the Stamp Duty of £100 has been Paid. 
1310. Epwarp MArspEN, Handley Wood, Derbyshire.—Dated 2nd June, 
1856. p 
1358. WILLIAM Epwarp Witky, Great Hampton-street, Birmingham.—Dated 
7th June, 1856. 
1468, GoLpswortuy Gurney, Bude, Cornwall.—Dated 23rd June, 1856. 
1473. Henry Hussey ViviaAN, Beanuanpt Gustav Herrmann, and WILLIAM 
Morean, Hafod Works, Swansea, Glamorganshire.—Dated 23rd June, 





a JAMES Coma, Belfast, Ireland.—Dated 11th June, 1856. 





Notices to Proceed, 
WILLIAM RoLasos, jun., Birmingham, “Improvements in the manu- 


no 
3. 


ear 

237. 
facture of metaliic boxes.” — Petition recorded 27th January, 1st 

247. ELWAn FreeMaNn Prentiss and JouN CARRINGTON SELLARS, Birken- 
head, Cheshire, “ Improvements in treating rock oil, _ petroieum, 
paraffin oil, coal oil, and paraffin and other like mineral oils and pro- 
ducts therefrom.” 

248. Joux Oeuesny, Jonn Dickixsos, WILLIAM Mark Dicktsson, and Jon 
Dickinson, jun., York, * Improvements in apparatus for steaming, 
cooking, and generating gas.” . 

249. Henry Oceanus Cook and Exwan Georoe Terry, Lower Clifton. 
street, Finsbury, London, “Improvements in propelling ships and 
vessels, and iu apparatus employed therein.” d 

251. Ronerr WARD, Newcastle-on-Tyne, ** Improvements in locking up or 
fastening forms of type or other printing surfaces.” 

255. SAMUEL WILLIAM FRANCIS, Gray’s Inn-road, London, “ Improvements 
in revolving shutters.” 

258. CHARLES Patrick STRWART and Jonun Roprnson, Atlas Works, Man- 
chester, ** Improvements in and applicable to that apparatus known as 
*Giffard’s Injector,’ and in the adaptation of it to locomotive and other 
boilers.”—Petitions recorded 28th January, 1853. 

283. WintiaM Epwarp Gener, Wellington-street, Strand, London, “Im- 
provements in hair nets.”—A communication from Edmond Paul Gilet, 
Tours, France.—Petition recorded 30th January, 1863. 

28%, THOMAS BeNNETT, Worcester, ‘* Improved arrangements for obtaining 
pictorial backgrounds, foregrounds, and persp. ctives, when taking photo- 
graphic portraits or sun pictures.”—Petition recorded 31st January, 1803. 

304, Josera Fiercuer, Droylesden, near Manchester,and Henry Bower, 
Halifax, Yorkshire, ‘‘ An improved injector apparatus for feeding boilers 
with water.” 

305. ALEXANDER TutormiLcs BLAKELY, Parliament-strect, Westminster, 
and Jostan VAVASSEUR, Southwark, Surrey, ** Improvements in projec- 
tiles for ordnance.”—Petitvwns recorded 3rd February, 1863. 

310. James MeLLor, Ardwick Chemical Works, Manchester, ‘‘ Improve- 
ments in apparatus to be used in distilling, subliming, and drying.” 

316. Lovis Josera Henry Marviu.e, Rue Ste. Appoline, Paris, ** A new 
kind of covering for the ears, made of india-rubber, gutta-percha, or other 
materials.” 

321. JAMES ALEXANDER MANNING, Inner Temple, London, ‘‘ Improvements 
in the treatment of night soil and other waste products, and for the 
manufaciure of manure therefrom.”—Petitions recorded 4th February, 
1863. 

$24. Josern Grtu and James Parkin, Far Headingley, near Leeds, ‘‘Im- 
provements in apparatus for polishing yarn, twine, threads, and other 
similar materials,” 

830. RICHARD ARCHIBALD BRoomay, Fleet-street, London, ‘ Improvements 














NRY, Fleet-street, London, ‘* Improvements in apparatus | 




















in apparatuses for tuning pianofortes.”—A communication from Frangois 
Delsarte, Paris,— Petitions recorded 5th February, 1863. 

384, ALEXANDER JounsTon, Comely Bank, near Edinburgh, N.B., “ Im- 
provements in the propulsion of vessels.""—Petition recorded 6th February, 
1863. 

345. Grornce TuRNER, Rose-terrace, Brompton, London, “ Improvements in 
means or apparatus for mincing or cutting meat and other substances.” — 
Petition recorded 7th February, 1883. 

354. Bexsamin Donson and Epwarp Bartow, Bolton, Lancashire, ‘* Certain 
improvements in carding engines."—A communication from John Lees 
Rigley, Chemnitz, Saxony. 

357. Davip Law and Joun Downm, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in traction engines or common road locomotives.”—Petitions 
recorded 9th February, 1863. 

366. Joun Francis Borrom, Nottingham, “Improvements in means or 
apparatus for dressing lace aud other fabrics.”"—Petition recorded 10th 
February, 1863. 

876. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ** Improvements 
in photographic apparatus.”—A communication from Jean Jacques 
Leopold Kousseau de Lefarge, Paris.—Petition recorded 11th February 












WiLutAM Ropertsox, Manchester, “Improvements in machines for 

spinning and doubling.” — Petition recorded 13th February, 1803. 

408. Wi.LiaM CLARK, Chancery-lane, London, ** Improvements in the 
method of and apparatus for separating the fibres of straw, wood, and 
other vegetable substences, and extracting the gummy and colouring 
matters therefrom to render them fit for paper stock or for other pur- 
poses.” —A communication from Azel Storrs Lyman, New York, U.8.— 
Petition recorded 14th February, 1863. 

437. Desing Tassin, Rue du Collége Liége, Belgium, ‘‘ Improvements in 
preventing the explosion of steam boilers.’’"—Petition recorded 17 
Fe\ruary, 1863. 

467. WiLLiaAM CLARK, Chancery-lane, London, *‘ An improvement in boilers 
for disintezrating and pulping vegetable substances.”—A communication 
from William Fittock Ladd, ''arrytown, West Chester, and Samuel Arm- 
strong Walsh, New York, U 

468. WiLLIAM CLARK, Chancery-lane, London, “‘ Improvements in projec- 
tiles for ordnance."—A communication from Charles Wesley Stafford, 
Burlington des Moines, lowa, U.S.—Petitions recorded 20th February, 1863. 

507. Epwarp Koss WALKER, Haigh, wear Wigan, Lancashire, “ Improve- 
ments in valves and in apparatus connected therewith.” 

5i4. WILLIAM CLARK, Chancery-lane, London, * Improvements in sewing 
machinues.”—A communication from Frederick William Grote and Claus 
Ortziers Tietjen, New York, U.S, — Petitions recorded 24th February, 1863. 

518. Robert Maynarp, Whittlesford, Cambridgeshire, “ Improvements in 
portable chatl-cutting machines.”— Petition recorded 25th February, 1863. 

552. Epwarp Tuomas Hueurs, Chancery-lane, London, * Improvements in 
machinery or apparatus for doubling or twisting yarn, thread, braid, 
rope, or similar articles.”—A communication from Jean Marie Daillon, 
Lyons, France.—Petition record. d 27th February, 1863. 

644. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the construction of metal casks, and in the machinery employed in the 
manufacture thereof."—A communication from Samuel Jefferson Seely, 
Brooklyn, and Kdmund Brown Bulkeley, New York, U.S.—Petiiion re- 
corded Gth March, 1363 

706. Tuomas Powsut, Prince’s-terrace, Regent’s Park, London, “ An im- 
proved chupping-block for butchers.” — Petition recorved 16th March, 18638. 

791. NaTHaniBt Richard Hau, Rosherville, Northileet, Keut, ** lmprove- 
meuts in construction of weighing apparatus.”—/eition recorded 26th 
March, 186: 

929. Rozext ReEVES, Bratton, Wiltshire, “* Improvements in the manufac- 
ture of liquid manure drills.”— Petition recorded 13th Apri’, 1863, 

1009. Robert Ricuarpson, Grea’ orge-street, Woustminster, ** Improve- 
meuts in railway permanent Petition recorded 2rd April, 1863. 
1047. Hiuarae kaine Carcuon and Everne Francois Raysaup, Rue 
Thévenot, Paris, “Improvements in the manufacture of hats and 
bonnets, and mode of preparing feathers to be used in the said manufac- 

ture.”"—Petition recorved 27th April, 1803. 

1073. Henry Youne Dakracort ovort, Brompton Barracks, near Chatham, 
Kent, “ linprovements in the manufacture of comentitious substances,” — 
Petition recorded 28th April, 1363. 

1168. Kywanpd Rawson CLank, Drayton Villa, Thistle Grove, West Bromp- 
ton, ‘* An improvement iu the construction of portable wine cases or bins 
for domestic use or export, aud a pic-nic chest combined,” — Petition re- 
corded 9th May, 186: 

1192. WILLIAM W uuiTeLEY, Prospect Ironworks, Lockwood, Yorkshire, ‘* Im- 
provements in looms for weaving." —Petition recorded 12th May, 1863. 

1200. Henny Witpe, Manchester, “Improvements in electro-magnetic 
telegraphs."—JSetition recorded 13th May, 1863. 

1210. Tnomas Lawrence, Salford, Lancashire, “Certain improvements in 
machinery or apparatus used in the processes or operations of drying, 
dressing, brushing, waxing, and fiaishing fabrics.”"—/etition recorded lath 
May, 1863, 

1248, Cuartes Barnarp, Joun Bisnor, Cuaates Barnarp, jun., and 
Gopraky BARNARD, Norfolk Lronworks, Norwich, “‘ Improvements in 
lawn mowing and rolling machines.” 

1256. ABRAUAM PARKER, Billericay, Essex, “ An improved apparatus for 
saving from destruction by fire persons and property in houses, buildings, 
and ships, and also for ventilating ships.”—A communication from James 
Partridge, Syduey, New South Wales. —Petitions recorded 1yth May, 1363. 



























































And notice is hereby further given, that «‘! persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Offige of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published daring the Wook endiag 
6th June, 1863. 
2900, Gd. ; 2901, 4d. ; 2902, 4d. ; 2003, 4d, ; 2004, 4d, ; 2905, 4d. ; 2006, 4d, 






























2907, 10d. ; 2903, 1s. ; 2009, Sd. ; 2010, 2s. 10d,; 2011, 4d.; 2012, Is, Gd. ; 
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ABSTRACTS OF SPECIFICATIONS. 


The fo'lowing descriptions are made from Abstracts prepared erp-essly for 
Tus Enainese, at the office of her Majesty's Commissioners of P stents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, xe. 
2037. W. J. and T. Booru, Oldham, “ Rotary engines.” —Dated 11th Novem- 
ber, 1862. , r 
This invention consists in constructing rotary engines in the cylinders of 
whicha piston or pistons connec ed to aceutral shaftisorare made to re olve 
by sveau, water, air, or other fluid, The patentess adapt a sliding parti.ion to 
the cylinder by means of levers or otherwise. Tae steam or other fluid may 
be cut off from the cylinder at certain periods, to allow it to work-expan- 
sively, 
3042. W. Ha 
furnaces.”—Dated 12th November, 1862. P p 
The object of this invention is to increase the combustion of smoke, and 
the manuer of accomplishing this is as follows :—The bridge of the furnace, 
instead of being of solid brickwork, as now customary is made of perforated 
blocks of fire brick, or other suitable material, and instead of jeaving a 
passage for the smoke between the top of the bridge and the un lerside of 
the boiler or flue, the bridge is built up to the underside of the boiler or 
fluc, thus causing the smoke to pass through the perforations above referred 
to; and as the biocks in which the perforations are m ade are heated by 
the fire of the furnace, it is evident taat the smoke in passing through the 
perforations becomes ignited, and it is thus advantageously disposed of, 
instead of making its escape to the chimney. In some cases a bridge of 
the ordinary construction may be used in combination with the perforated 
bridge.—Not proceeded with. 
3049. J. Favuvine, Buston-roat, London, “ Locomotive engines." —Dated 12th 
November, 1862. f 
This invention cannot Le described without reference to the drawings. 





en, Sharples, near Bolton-le-Moors, “ Steam boiler and other 
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THE ENGINEER. 


June 12, 1863. 








Ciass 2,-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
i and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 
2989. J. B. Tuomas, Paris, ‘‘ Apparatus for working and controlling railway 
signal discs.”— Dated 5th November, 1862. 
This invention cannot be described without reference to the drawings.— 
Not proceeded with. 


2990. A. RosornaM, Birmingham, * Carriage bodies."—Dated 5th November, 
1862. 


This invention relates to carriage bodies, and has for its object an im- 
roved manufacture of the back and arms thereof, or the part form- 
ng the back and arms of the body. For the purposes of this inven- 
tion the inventor constructs a frame-work or outline of the desired 
shape, and similar to the construction hitherto used for the support of 
— leather and other materials, and this framework or outline he fills 
n with ductile sheet metal. He takes plain, perforated, or embossed sheet 
metal—if plain he cuts a blank and shapes it on a block, pressing it or 
beating it into form; he then finishes it by hammeriny or otherwise. 
—_ may be applied to anneal or facilitate the manipulation. —Not proceeded 
with. 

3007. W. N. Hercuinsoy, Plymouth, “ Protecting the screws of steamers 
Srom becoming entangled with, or fouled by, ropes or other bodies.”"—Dated 

6th November, 1862. 

This invention cons‘sts in the employment of a flexible screen or net on 
each side of the quarter or after part of the ship, and both fore and aft 
of the screw, hanging nearly vertically, composed in the upper part of 
several fulds of strong waterproofed canvas, or other suitable material or 
materials, and partly sustained in the water by corks, or a spar of light 
wood. The remainder of the screen may be a net (chain or otherwise) of 
large meshes. say, eighteen inches wide (made of metal or other suitable 
materia|), which, being thin, offers little resistance to the sea, and, there- 
fore, is not liable to be injured by a sea striking it, nor to impede the ship’s 
progress, In+hips with iine runs the patentee prefers to form the whole 
screen of net made with Newall’s galvanised wire rope. 

8025. C. CONNFLL, Glasgow, ‘* Constructing ships or vessels."—Dated 10th 
November, 18 2 

This invention relates more particularly to the class of ships or vessels 
constructed with iron or steel frames and external wood planking, end is 
designed to admit of such planking being fastened by means of copper, 
vellow metal, or position bolts or fastenings in such a way as not to be 
liable, or so liable as hitherto, to the corrosive action which has been expe- 
rienced where copper, yellow metal, or composition bolts or fastenings have 
been used along with iron frames. It is where the bottom planking of the 
ship is fastened to the “ floors” or floor frames that liability to corrosion 
has been principally experienced, on account of the presence internally at 
that part of bilge water ; but, by the present invention, such liability is 
avoided, or considerably reduced, by fixing or fastening the copper, yellow 
metal, or composition bolts or fastenings of the planking into beams or 
floors of wood, such wooden floors being themselves fixed or fastened to 
the iron or steel floors by iron or steel bolts or fastenings. If desired, this 
rystem of fastening may be extended more or Jess above the floors, and it 
may be applied to other constructive details of the same or other classes of 
ships or ves sels.—Not proceeded with, 

1018. C. W. Spruyt, New Broad-street, Loudon, “ Rails for railways.”"— 
Dated 8th November, 1862. 

This invention consists in forming rails in two parts—the foot, the web, 
and a shoe in one piece, and the top in another piece. The top is shrunk, 
bolted, or otherwise attached to tie shoe, and when worn it can be removed 
and another top may be fixed on the same shoe, The invention also con- 
sists in inserting between the shoe and the topa layer of lead, hardened 
rubber, or other material softer than iron. 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


2955. J. W. TayLor, Newsome, near Huddersfield, ** Scouring or cleansing 
woollen, worsted, and cotton fabrics, &c.”— Dated 1st November, 1862. 

The fabrics or other fibrous materials to be scoured or cleansed are, as 
they pass from the wash liquor, conducted between a pair or pairs of rollers 
covered with prepared india-rubber, by which such rollers will effect an 
elastic pressure. The fabric or other fibrous material is, by preference, con- 
ducted, open, tirst alternately through wash fluid and between these rollers 
until the dirt or other matter to be removed has been well loosened, and 
then the patentee forces clean water, in streams or jets, on to the fabric or 
other fibrous material, and again passes it between such elastic pressure 
rollers, by which the scouring or cleansing will be fully effected. 

2971. D. ScattERGooD, Nottingham, “‘ Circular frames for the manufacture of 
looped fabrics.”—Dated rd November, 1362. 

This invention consists of certain arrangements of machinery in circular 
frames or *‘ roundabouts,” as they are termed in the trade, as hereinafter 
described, whereby shirts, drawers, hose, and other articles made thereon 
may be “* fashioned ” or ** narrowed,” in order to impart the desired shape 
to such articles without their being cut, and the parts united to form the 
“ fashion,” and whereby such narrowed goods are finished, as far as the 
fashion is concerned, before being removed from the same. The heads of 
the frames may be mounted to work in a vertical, horizontal, or inclined 
position, as desired, In order to produce the fashion a certain number of 
needle plates or carriers, with their needles, are removed from the circle of 
needles, yet the same space between every two needles in the circle is pre- 
served, while the needle plates or carriers have constantly a bearing or sup- 
port at back upon a hollow conical collar and conical supports, which are 
moved to present a circle of decreased diameter when needle plates and 
needles are moved, and which are again moved in a contrary direction, to 
afford bearings of increased diameter when the needles are replaced. The 
usual loop and dividing, landing, and knocking over wheels are moved to 
perform their functions, whatever be the diameter of the circle of needles. 
2972. P. F. C. Curveron and E. C. Eicuensera, Paris,‘ Apparatus for 

weaving India shawls, &c."—Dated 3rd November, 1862. : 

The object of this invention is a new method of manufacturing India 
shawls, carpets, and other descriptions of figured fabrics. The mventors 
accomplish this by producing by machinery the hooking ** crochetage” 
which has hitherto oo done in Incia by hand, For this purpose they 
dispense with a shuttle, and substitute for it needles and hooks, the com- 
bined action of which, facilitated by the play of supplementary weighted 
cords, and by a comb, the teeth of which are free at the top, produce the 
fabric — Not proceeded with. 


2977. F. Duranp, Paris, *‘ An improved colton gin.”-—Datel 4th November, 
1832, 


This invention cannot be described wit! out reference to the drawings. 

2078. J. McKean, Walmer Bridge Mills, near Preston, and T. GReENALL, 
Manchester, ** Sizing or dressing yarns, &e."—Date 4th Noveinber, 1862. 

This invention relates to the application or employment and use of a novel 
compound or composition for the purpose of sizing or dressing and prepar- 
jug warp yarns for the loom or for sizing. The basis of this compound or 
composition is what is technically or commercially known as China clay, 
kaolin, or other similar siliceous or aluminous earths; and such clays are 
rendered available for use in the treatment of warp yarns by admixture 
with the products obtained from farinaceous or amylaceous matters, such as 
wheat, rice, potatoes, sago, tapioca, salop, or from any o'her available or 
practical source, after having beer subjected w certain special processes. 
2981. J. Puace, Over Darwen, Lancaster, ‘* Looms."—Dated 4th November, 

1862, 

This invention relates to that part of the power loom known as the 
“treading motion,” by which the rise and fall of the healds are effected. 
The improvements consist in the novel employment and use of a double set 
of ** treddies,” that is, one set hinged to the back rail of the loom, and pro- 
jecting forwards, and the other sev of a corresponding number hinged to the 
front rail, their euds projecting towards the others, so that such extremities 
may be coupled together by a link near the middle of the depth of the 
loom. The treddles so constructed are to be actuated by “ tappets ” of a 
suitable aud peculiar form, and of less dimensions than those hitherto 
similarly employed, and so calculated as to render the “ shedding ” motion 
more positive. By this combination of small tappets and double “* treddles " 
looms may be driven at a higher speed, and a considerable improvement 
effected in the fabric, 
208s. R. A. Brooman, Fleet strect, Londm, ‘ Manufacture of riages."—A 

communication.— Dated 4th November 1862. 

This invention consists in manufacturing fringes by machinery, and in 
certain arrang nts o hinery hereafter described, whereby hand 
labour is cispensed with in the manufacture of fringes. The inventor 
employs a frame with shafts, cams, and toothed gear, for imparting the 
necessary motions to the various parts of the machine. He employs a dise 
orframe for carrying bobbins of silk, worsted, or other material of which 
the fringe is to be formed, and imparts rotary and stop motions thereto 
for allowing of the threads from the different bobbins being wound off at 
the proper moment. The threads may be of different colours ; and, in 
addition to them, he uses a warp thread. The machine being set in 
motion, the dise with its bobbins turns upon its axis as well asa guide, 
through which the threads from the bobbins pass to a hook, which, seizing 
hold of the thread, recedes with it and doubles it in the length required for 
the bullion or twist, allowance being made for the shortening 








motion is interrupted twice by means of atappet. The first interruption is 
to allow of the rotating hook taking the read from the doubling hook, 
and the second to allow of the bullion or twisted fringe being unhooked 
from it. This unhooking is effected by vippers, which transmit the fringe 
between a drum and rails, an endless belt facilitating the advance of the 
finished fringe. During these operations the bobbin disc has performed 
part of a revolution, and has presented a bobbin with thread of a different 
colour, to be acted upon by the doubling hook and other parts, as before 
described. 

2995. R. A. BRooMan, Fleet-street, London, “Spinning frames."—A com- 

munication.—Dated 5th November, 1862. : 

This invention consists in imparting to every separate spindle, or to every 
two spindles coupled in continuous spinaing frames, up and down motions, 
whereby, for any purpose required, every such spindle or pair of coupled 
spindles may be stopped or taken out of work and again returned into work 
without interfering with, or stopping the motion of, the rest or of any other 
portion of the spindles in the frame. 

2098. J. Perrig, jun., Rochdale, and J. Tau, Sowerby, York, “ Appa- 

ratus for washing wool, d&c.”—Dated 5th November, 1862. ; 

This iuvention cannot be described without reference to the drawings. 
3002. T. Brown, Wood-stret, Cheapside, London, ** Machinery for surfacing 

fibrous materials."—A communication.—Dated 5th Novenber, 1862. 

The inventor claimsthe use of a metallic apron, in combination with heating 
and cooling surfaces, to carry and apply surfacing material to, and dry the 
same on, « sheet of fibres, so as to surface the same, as explained. 

2999. S. Tracueim, Kirkgate, Leith, “ Treating hemp preparatory to its being 
spun.”—Dated 5th November, 1862. 

This invention consists in a mode of treating hemp in order to manu- 
facture therefrom a substitute for cotton and wool. For this purpose 
the hemp is subjected to the various processes after-mentioned. The 
inventor takes a quantity of hemp, and places it in a suitable vessel, to the 
bottom of which is brought a steam pipe, and the hemp is saturated with 
steam till it is softened sufficiently for the next process. ‘The softened hemp 
is then hackled, till the fibres split up into numerous parts. The hemp is 
hackled to the same extent as when it is wanted to be used as yarn, as 
heretofore. The product is next subjected to the operation of the machine 
used in cotton manufactories, and known by the name of ‘‘devil,” by 
which the hemp will be torn up, and lose the appearance of hemp. The 
product is soaked in water which has been prepared in the following 
manner :—A quantity of chloride of lime is put at the bottom of a vessel, 
and lukewarm water poured on to it. The chloride of lime is not stirred, but 
after the water has remained for an hour or two it is run off and applied in 
a suitable vessel to the hemp. The hewp isto remain in this liquid until it 
is well saturated, it is then taken out and washed in cold water, and well 
dried. The product is next to be subjected to the bleaching process, like 
yarn, and dried. The product is then passed through a carding engine, and 
comes out a substance which, if the hemp used has been Riga hemp, is 
similar to cotton; and, if it has been St. Peterburg hemp that has been 
used, it resembles a mixture of cotton and wool. The nature of the product 
in each case will depend on the class of hemp employed.—Not proceeded 
with. 

3013. T. Greenwoop and J. Scnorrenp, Rochdale, ** Mules for spinning and 
doubling.” —Dated 7th November, 1862. J 

This invention cannot be described without reference to the drawings. 

3015. H. Garpyer, Leeds, ‘‘ Machinery for treating flar, &c."—Dated 8th 
Novenber, 1862. E 

This invention consists of a fluted roller mounted on a frame or carriage ; 
on the top of this roller the patentee places one or more smaller rollers, 
either fluted or smooth; these rollers are carried and supported on a bell 
crank, which works on the same centre as the large roller, and this bell 
crank is driven by means of a crank shaft, which revolves in suitable bear- 
ings, and works in slots in the arms of the bell crank, which gives a reci- 
procating motion to the bell crank, and, therefore, to the rollers. These 
rollers are kept in contact with each other by springs, which are regulated 
by set screws, whereby any required pressure may be given on the material 
to be operated upon, On the crank shaft is a pinion which drives a counter 
wheel and pinion which turns on a pin attached to the side of the frame, 
which works into another wheel keyed on the shaft of the large roller. The 
pin whi-h carries the counter wheel and pinion is movable in slots in the 
side of the frame, whereby wheels or pinions of larger or smaller diameter 
may be used, so as to give greater or Jess speed to the roller, and thus in- 
crease or diminish the rubbing or crimping process on the material passing 
between the rollers. The material to be operated upon is led between the 
said rollers by feeding cloths, or otherwise, as most convenient. When it 
is required for other purposes than fibrous materials, he makes use of 
smooth, turned, rongh, or ribbed roJlers. The main principle to be 
observed is that the gearing introduced should be to effect a slow motion of 
the large roller while that of the oscillating frame is much quicker ; thus, 
while the large roller is slowly travelling and carrying with it the tibre cr 
other substance to be operated upon, the oscillating frame, moving with 
greater velocity, will cause the smaller roller to travel backwards and for- 
wards on the material many times before the portion immediately in 
contact with them is carried away by the larger or lower roller. The dif- 
ferent rates of speed of the larger and smaller set of rollers will, therefore, 
be regulated according to the material operated upon, and the effeci to be 
produced. 

3016. H. Kuwsuaw, Haslingden, and E. Lorp, Rawtenstall, Lancashire,‘ Power 
looms for weaving.”— Dated 8th November, 1862. 

This invention relates to that part of the power loom known as the 
tappets, secured upon the tappet shaft, and employed for actuating the 
healds, and consists in the peculiar form of tappets to be employed for 
causing the back healds to rise together and fall lower than the front 
ones, and whereby an improvement is effected on the surface of the 
cloth. ‘The invention cannot be described without reference to the 
drawings. 

3023. J. and T. Mettowvew, Oldham, and C. W. KessELMEYER, Manciesler, 
* Looms.” — Dated sth November, 1862. 

This invention refers to the apparatus for making the shed of looms. To 
effect this operation the patentees use two elements, the one consisting ofa 
tappet or series of tappets, and the other of a pattern chain or equivalent 
apparatus —the latter of which determines whether the tappets shall be 
* risers" or *‘sinkers.” The invention cannot be described without reference 
to the drawings. 

3028. S. Berrisrorp and W. Ainswortu, Stockport, Chester, “ Looms.”— 
Darel 10th November, 1862. 

This invention cannot be described without reference to the drawings. 

3034. T. G. Guisuet, Hatton-garden, London, Improvements in the treatment 
of certain foreign plaats, and in the application of fibres derived there- 
Jrom.”—Dated 10th November, 1852. ; 

This invention relates to the treatment of the following South African 
plauts, their families and species, viz. :—Oxalide, Hibiscus and other 
Malvacre, Virgilia, Byronia,Guaphalium, Ficoidex,Salicornia,Euphorbiacex, 
Urticew, Ficus, Proteacewe, Cycadex, Phoenix ; Reclinata Indee, including 
Watsonia humilus and others; Gladiolus, Antholyza, Lapyrousia, Barbiana, 
Witsenia,} Tritonia, and Sparaxis juncacea serratus fand tristra; various 
Restiacew, Cyperacew, and Graminece, Holcus, Saccharatus, Maize, and 
Stipa. By treating these plants according to the special process described 
the patentee is enabled to obtain useful fibres of various characters or 
qualities, which may with advantage be applied to such purposes as hemp, 
tlax, cocoa fibres, hair, and whalebone have hitherto been employed. 

3045. W. Donson, Nottingham, “ Apparatus used in dressing lace, dc."— 
Dated 12th November, 1862. 

This invention consists in the employment of a spindle of any required 
dimensions, and arranged in a convenient manner, having within itself a 
series of rollers, each roller revolving on the spindle. By the use of a 
spindle thus constructed, the starch or “dress” may be imparted to the 
lace in a more regular and equal manner than by the means heretofore 
employed, besides effecting a saving of time and material.—.Vot proceeded 
with, 

3046. C. Soctn, Bale, Switzerland, “ Looms for weaving ribbons." —Dated 12th 
November, 1862. 

This invention consists in a novel construction and arrangement of 
shuttle frame and shuttles, according to which the guide groves for the 
shuttles and the shuttles are curved in a circular line, by means of 
which considerable cconomy of space is effected and other advantages are 
obtained. 











Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Implements, Windlasses, Flour 
Milis, gc. 


2059. W. E. Newton, Chancery-lane, London, “ Apparatus for drying 
grain.”—A communicacion.—Dated 1st November, 1862. 

This invention consists in the combination of a series of sieves or grated 
platforms arranged one above another, and inclined in opposite directions 
within a tower or shaft, and an elevating apparatus by which the grain or 
other substance to be dried is carried up to the top of the tower or shaft to 
be deposited on the uppermost screen or platform or sieve. The sieves or 
platforms have imparted to them a shaking motion, by which the grain or 
other substance is caused to be distributed over and to run down the sieves 
or platforms from each to the one below it, while upward currents of air 
generally heated are caused to circulate in the tower or shaft, and through 
the sieves or platforms, and to absorb the moisture and carry it off at the 
top of the tower or shaft. From the lowest sieve or platform the grain or 
other subst: is delivered into a suitable receptacle, whence it may be 








upon the twisting. At this part of the operation a presser comes upon and 
tightens the work previously made. The doubling hook delivers the thread 


doubled to a twisting hook, which partakes of rapid rotary motion, which 





carried away to bins or other places ; or if not properly dried, may be taken 
and carried up again to the top of the tower or shaft to have the process 
repeated, 





3031.8(3. Suanks, Arbroath, Forfar, “ Mowing machines.”—Dated 10th 
November, 1862. 

This invention relates more especially to 

mowing or cutting short grass and vegetables, 
“‘lawn-mowing machines,” and it consists, First, in dispensing with the 
ordinary cutter bracket, with the screw for raising it up and down, and in 
the substitution therefore of an eccentric brass or other bush fitted into the 
frame of the machine. This eccentric bush is fitted with a slotted flange, 
and by merely‘turning it round the cutter or actual mover is raised or lowered 
as may be desired, ding to the direction of the turning. Secondly, in 
the placing or attaching a flap or p end to the grass box of the 
machine when fitted to adelivery apparatus. This arrangement is so fitted 
that when the travelling end is at one end of the box, the flap at the other 
end is down, and this part opens when the travelling end begins to move. 

3014. J. H. Jounson, Lincoln’s-inn-fields, London, ** Decorticating grains and 
sees." —A communication.—Dated 7th November, 1862. 

This invention relates to a chemical process for decorticating grain and 
seeds of ail kinds, in substitution for the mechanical processes hitherto 
adopted for this purp.se. According to this invention it is proposed to treat 
the grain or seeds to be decorticated by subjecting the same to the action of 
acids or alkalies, or acid or alkaline compounds (assisted or not by heat), for 
the purpsse of destroying the outer skin or pellicle adhering to grain and 
seeds of all kinds, without injuring the kernal of the grain or seed itself, 
for which purpose also the chemicals employed should be used in a semi fluid 
or viscous state. — Not proceeded with, 

3032. W. E. Newron, Chancery-lane, London, ‘* Treatment of maize or Indian 
con preparatory to grinding the same into flour.”—A communication.— 
Dated uth November, 1862. 

The processes employed by the inventor for obtaining the desired result 
are as follow :—The maize is first steeped for a certain time, which varies 
from four to eight hours, in a bath of cold water containing in solution 
1-100th part of its weight of carbonate of soda, or any other carbonate 
having an alkaline base. Immediately on being removed from this first 
bath, the granular matters are submitted to a second steeping of like dura- 
tion in a bath of cold water, ining one-th dth part of its weight of 
hydrochloric acid, or any other acid capable of forming a saline compound, 
with the alkaline carbonate with which the grains are impregnated by the 
first bath. The grain on being taken from this second bath is carefully dried 
by natural or artificial means, that is to say, in the open air, or by means of 
a stove, or by Ventilation, centrifugal action, or other suitable means. The 
grain after being dried is crushed or flattened by suitable apparatus, such as 
beaters or stampers, or by means of crushing rollers or vertical stones (or 
edge runners.) _ The crushed or flattened grain is then submitted to the 
action of a special bolting apparatus, the sieves of which are graduated in 
fineness. The portions of grain already reduced to flour, or to fragments of 
greater or less fineness, wil pass through the sieves, and (by reason of their 
greater size and lightness) the cotyledons (or husks) and the membranes 
which have acquired the form of discs under the flattening action above 
mentioned, will be retained. The farinaceous parts, when separated from 
tue fatty cotyledons or husks and membranes or coatings, may be submitted 
to any convenient grinding operation suitable for converting them into flour 
of greater or less fineness or into semolina. The fatty cotyledons or shells 
which have been separated are treated in the following manner :—They are 
steeped for twelve hours at a low temperature in ten times their weight of 
water, by which means they will soon undergo regular fermentation, and 
will also throw off a certain portion of flour, which adhered to them, and 
especially the greater part of the oleaginous embryo body which accompanies 
them, From this double action of separation and fermentation there results 
a fatty and milky liquid, possessing the properties of an energetic leaven, 
which, on being empioyed for the manufaciure of ordinary bread when the 
flour is mixed in the kneading trough, produces the following remarkable 
effects, viz., first, the addition to the dough of a certain proportion of 
alimentary matters ; secondly, the bleaching of certain kinds of flour which 
are naturally of a brownish tint; thirdly, the acceleration and greater 
efficacy of the raising or leavening process. The offal may also serve for the 
manufacture of oil When treated in the ordinary manner, or it might he 
employed for fattening cattle. 
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Ciass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ge. 

2073. R. A. Brooman, Fleet-street, London, ‘‘ Machinery for moulding and 
compressing artificial fuel, peat, bricks, tiles, d-c.”—A communication. — 
Dated srd Novem ber, 1862. 

This invention consists in constructing and arranging moulding and 
pressing machinery as hereinafter described. Upon a bed the inventor 
erects a pillar for carrying the axis of an oscillating beam. ‘To this beam, in 
front of the pillar, two pistons are connected, one at the end of the beam 
and the other near the pillar. One piston is used to compress and mould 
the substances in moulds carried on a revolving platform, and the other for 
driving the moulded or compressed substances out from the moulds, 
Where the shape of the meculds wiil not admit of the moulded articles 
being driven down through them, then he employs a piston from beluw to 
force them up through the moulus. ‘This latter piston is made to move up and 
down by levers connec*ed to the beam behind the pillar through a connecting 
rod. ‘The revolving platform carries several moulds and is made to revolve 
to present the articles, first to the moulding piston, and then to the piston 
for driving out the moulded articles. Motion is communicated to the outer 
edge of the platform, which is toothed for the purpose, through a pawl and 
lever worked from the same prime-mover, which, through a connecting rod, 
drives the oscillating beam. The moulded articles are carried away upon 
an endless belt. 

2975. J. B. Francis, Stretford, near Manchester, ‘‘ Apparatus for raising 
and lowering window blinds, maps, &c.”—Dated 4th November, 1862. 

In venetian blinds, maps, and other articles, it is customary to convey 
the cords by which they are raised and lowered over guide pulleys mounted 
on a fixed stud. This invention consists in mounting the said guide pulleys 
in a lever jointed to a box or frame: the cords after passing over the guide 
pulleys pass between the tail end of the levers and the inside of the box or 
frame ; to the tail end of the lever is also attached a check cord. After the 
blind, map, or other article has been raised to the required height, it is 
retained in position by the weight thereof binding the cords between the 
tail end of the levers and the frame. In lowering the blind, map, or other 
article the check cord has to be depressed to allow the cords to pass between 
the tail ends of the levers and the frame.—Not proceeded with. 





Ciass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Defence, for Gun Carriages, gc. 


2900. A. Krupp, Essen, Prussia, “ Breech-loading ordnance and fire-arms.”— 
Dated “9th October, 1862. 

This invention consists in opening and closing the breech of ordnance and 
other fire-arms by means of a sliding valve or wedge piece, moving ata 
right angle or other angle to the axis of the bore of the gun. This wedge 
piece or sliding valve works horizontally, and may be provided or combined 
with various arrangements for the purposes of more effectually preventing 
the escape of gas at the breech when the piece or arm is discharged, and of 
simplifying manipulation. 

2045. M. C. Dé CASTERAS SINIBALDI, Greenwich, ‘ Improvements in the manv- 
JSacture of armour plates for ships, fortifications, and forts, and in the 
manufacture of plates to be used in the construction and building of ships, 
and Jor attaching copper or other like protective metal to the outside of 
metal plates for making copper bottoms, or bottoms with a similar 
protection to iron ships, and for other purposes.”—Dated 31st October, 
1862. 

This method of constructing armour plates for building ships of war is to 
combine laminated plates of iron and steel, and also plates of iron without 
steel, and steel without iron, perfectly wrought, by soldering with copper, 
brass, or suitable metal or alloys of metals. The invention cannot be 
tully described without reference to the drawings. 

2949. W. E. Newton, Chancery-lane, London, ‘Carriages and beds of guns, 
mortars, dc.” —A communication.—Dated 81st October, 1862. 

The nature of this invention consists in the use of india-rubber for, and 
its application to, the trunnions of mortars, guns, or ordnance around 
them us bearings, and before and behind the carriages of mortars, guns, OF 
orduance on their beds, to resist the force of the recoil and reaction in firing. 
Also in the application and use of india-rubber above and below, and before 
and behind, the beds of mortars, to resist the force of the recoiland reaction 
in firing. Also in the mode or method of checking the gun at the furthest 
limit of its recoil. And lastly in the use and application of an eccentric 
ring enclosing the india-rubber round the trunnions of mortars. 

2932. J. Hortox, Smethwick, ‘‘ Armour plated ships and fortifications.” 
Dated 30th October, 1862. 

In constructing armour plated ships according to this invention the 
inventor forms the ship with holiow ribs or frames as bas before been pro- 

in the specification of a patent granted to Alexander Samuclson, and 
dated the 12th February, 1862 (No. 873). but in place of applying thereto 
armour plates having tlanges which are butted together and lodged within 
the hollow ribs or frames, as is there proposed, the present inventor employs 
armour plates having no flanges, but which are recessed at their edges. 

These plates are held in their places by T pieces, the head of each T piece 

lapping over the edges of two adjoining plates, and fitting the recesses so as 

to make a flush surface; the stems of the T piece enter and are secured 
within the hollow ribs or frames. The ends of the armour plates are 
arran; so as not to come directly one under the other, but the joints are 
distributed as uniformly as possible over the whole of the ribs or frames ; and 
the hollow ribs or frames, where they are not required to receive T pieces, 
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are closed in by the ordi skin of the vessel under the armour plate. In 
order to prevent the ends cf the armour plates from drawing out from their 
fastenings, he form the botton:. of the recesses at the ends of the plates with 


t ds the mouth end to leave an open space or cavity between the end of 





leading to a collecting apparatus, and subjected to heat produced by the 
combustion of similar smokeless coal or fuel. The mixture may be placed 
in a separate chamber of a furnace, and adequate heat derived from 

th or other smokeless fuel made to pervade the entire mass ; or it 





grooves, and he makes the heads of the T pieces with corresponding projec- 
tions to lock into these grooves.— Not proceeded with. 
2931. P. GIFFARD, Paris, “ Air guns.”—Dated 30th October, 1862. 

This invention cannot be described without reference to the drawings. 
2979. J. H. Jounson, Lincoln’s-inn-fields, London, “ Hanging, arranging, and 
operating ordnance.” —A communication.— Dated 4th November, 1862. 

The essential feature of this invention consists in hanging or arranging 
any number of pieces of ordnance upon a suitable frame, revolving in a 
vertical plane, either by the aid of steam power or otherwise, in such 
manner that the guns themselves, with the frame, shall travel through a 
portion of the whole circumference of a circle. This frame is further capable 
of revolving in a horizontal plane, both of which revolutions may be effected 
separately or together. 


Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
2916. W. E. Evans, Newion-terrace, Bayswater, “ Apparatus for playing 
organs, harmoniums, pianos, &c.”—Dated 29th October, 1862. 

In chamber organs, harmoniums, pianos, and similar instruments, it is 
very inconvenient to arrange pedi keys, as is usual in large organs, in con- 
sequence of the space they occupy, and the additional room that is required 
under the key-board to give freedom for the movement of the legs, as is 
required in pedalling. According to this invention, to obviate these incon- 
veniences, the inventor constructs an apparatus which can be applied to an 
ordinary chamber organ, har ium, piano, or other similar keyed instru- 
ment, when it is desired to play it by means of pedal keys in conjunction 
with finger keys. This apparatus consists of a finger k:y-board or (inger 
key-boards, and pedals underneath coupled therewith; each finger key is 
made, when depressed, to give motion to a lever, the end of which, when 
the apparatus is in its place for playing the instrument, stands over the 
corresponding key of the ordinary tinger key-board of the instrument to be 
played, so that, when a finger key of the playing apparatus is depressed, 
the corresponding key of the instrument itself is struck by the lever, and 
the instrument is caused to sound ; the pedal keys (as before mentioned), 
being coupled with the finger keys thereof, act in a similar manner. The 
playing apparatus, when not required for use, beivg separate from the 
instrument, can be moved away therefrom.— Not proceeded with. 

2923. H. P. J. Newnam, Nottingham, ‘‘ Reversible shawls."—Dated 29th 
October, 162. 

For the purposes of this invention the inventor manufactures or produces 
an improved shawl, in which one, two, or more falls, lappets, turnovers, 
flaps, or pieces are combiued with the body or main piece of the shawl, over 
each side or surface of which the said falls, lappets, turnovers, or flaps can 
be turned at pleasure from the top of the shawl, each one as turned over 
modifying or altering the appearance or design of the shaw] ; and by having 
the main piece of the falls, lappets, turnovers, flaps, or pieces presentable 
on both sides, the appearance or design of the shawl may, by reversing it, 
be  ahomed varied, according to the side presented to view.—Not proceeded 
with. 

2939. G. Dickinson and E. Cook, Snethwick, “ Construction and ornamenta- 
tion of metallic bedsteads, couches, &c.”—Dated 31st October, 1862. 

This invention cunsists, First, in constructing corner joints for metallic 
bedsteads, couches, and children’s cots in the following manner :—Upon that 
portion of the pillar at which the corner joint is to be made the patentees 
make or fix a ring or annular shoulder, having on its edge a vertical rim 
extending partly round the said ring or shoulder. Above the said ring or 
shoulder the pillar is screwed, and a screw nut works on the said screwed 
part. That part of the joint connected to the sides of the bedstead or other 
frame consists of a flat bar of iron bent at right angles, the bent part of the 
bar being curved to a semi-cylindrical figure, so as to fit one-half of the rod 
or pillar. ‘lhis part of the joint is placed upon the pillar, the curved part 
being within the vertical rim on the shoulder, and the screw nut is screwed 
upon the said part. It is thereby held down within the vertical rim, and 
secured to the pillar. The invention consists, Secondly, in ornamenting 
metallic bedsteads, couches, and children’s cots in the foliowing manner :— 
They take pieces of glass, either cut or moulded on one or both sides into a 
figure of a series of prisms, the said prisms being either convex or concave. 
‘They in:ert and fix pieces of glass of the kind described in the centre of the 
foot-piece, or on other parts of the beds , couch, or cot to be ornamented. 
The figure of the pieces of glass employed gives great glitter or brilliancy 
to the bedstead, couch, or cot. 

2054. W. Tarr and E. Farr, Manchester, ‘‘ Pianofortes."—Dated 1st 
November, 1862. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2065. L. Gongs, Paris, ‘A seat or chair, forming also a travelling bag.”— 
Dated 3rd November, 1862. 

This invention cannot be described without reference to the drawings. 

2969. W. CLARK. Chancery-lane, London, “ Castors.”—A communication.— 
Dated 3rd November, 1362. 

In carrying out this invention the inventor makes the socket which is 
fitted on the leg, or other part supporting the furniture, with a bottom or 
disc, disposed about or below the middie of its depth, and from the centre 
of such dise he raises a socket tube, which receives a pin or axis fixed in the 
plate, having the arms in which the roller or wheel of the castor is fitted. 
‘This plate fits in the bottom of the leg socket, so as to turn freely therein. 
Between this bottom plate and the false bottom or disc of the leg socket 
before mentioned he disposes a series of friction rollers, which transmit the 
weight of the furniture to the plate and arms carrying the wheel. These 
friction rollers are mounted on a sort of star piece, or series of radial arms, 
fitted on the centre pin of the castor, each arm forming an axis for one of 
the friction rollers. The leg socket is fixed in the ordivary manner, while 
the tube or socket receiving the centre pin pas-es to a greater or less length 
up the centre of the leg, and may or may not be used for further fixing the 
castor on the leg or furniture. By thus fitting the parts of the castor, it 
will move rvund easily, although under great pressure, and adapt itself 
readily to the direction it is desired to travel. The castor wheel may also be 
disposed more immediately underneath the table leg or other point of 
support. 

2970. T. O. CLARK, Clapham Common, “‘ Portable spring bottom bedstead."— 
A communication. — Dated 3rd November, 1862. 

In carrying out this invention the inventor constructs the framework of 
the improved portable spring bedstead by preference of iron (it may be cast 
iron), with the side rails binge-jointed to the ends of the bedstead, as also in 
the middle of their length, and so that they fuld inwards, that is to say the 
side rails fold or double, and may assume a Se ee across 
and parallel or nearly so to the ends of the bedstead, which at the same 
time approach each other to within say about eight or ten inches of each 
other in its collapsed form. The side rails are fitted with notches to receive 
the laths or stretchers supporting the bed. These can be readily placed or 
removed from position ; when in position they keep the frame rigid. From 
the Jaths or cross rails he supports the matiress surface by a peculiar 
arrangement of springs, distributed throughout the area of the bedstead, 
the lower parts being connected to the rails, and the upper parts to longitu- 
dival and cross webbings at the points of intersection thereof. He makes 
thespring frames of two !oops or frames of wire, the lower one being united 
to the rails and the other to the webbing, but fiee to move at their points 
of junction as ona hinge. The upper and lower loops and frames are con- 
nected midway between the rails and webbing by a kind of joint or fulcrum 
formed on the one wire hoop or frame, which encircles a wooden quill or 
tube placed on the other. The part of the upper loop, the arms of which 
loop encircle a bar of the lower one, is extended in the form of a lever, and 
carries a quill or vube at the extremity on which are placed the doubles of 
india-rubber rings used as springs ; the other end or double encircles a suit- 
able holder atcached to the lath or raii. The tendency of these springs is to 
bring the wire loops or frames in line with each other, while pressure from 
above on the other hand tends to fold them together, they being at all times 
in inclined positions (appositely inclined, by the tension on the webbing. 
‘The longitudinal webbings are fixed to each of the end frames, and when 
the bedstead is expanded they are placed in tension. He places the bed- 
stead on four legs hinged to the end frames, which can be folded up close to 
the bottom of the bedstead within the plane of the said frames; additional 
castors are provided, so that, when the legs are folded up, the bedstead may 
be convenientiy used at a lower elevation if desired, the folding, how- 
ever, being principally for packing. The webbing counects spring frames 
and cross rails to the stead ; and he further runs lougitudiual cords 
through the several cross rails or laths to draw them together when col- 
lapsing. The head and feet boards he makes of light rails and wires, each 
in two parts, and so as to slide down the end frames of the bedstead. 








CLass 8.—CHEMICAL. 

Includii _ Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2909. G. Danuineton, Minera, Denbigh, ‘ Manufacture of zine oxide.”— 

Dated 29th October, 1862. 

This invention consists in the production of zine oxide by the use of a 
smokeless carbonacco 1s fuel, acting upon a zinc ore in an open furnace, so as 
to form oxide of zinc, which, passing out of the furnace, is conducted to the 
collecting apparatns where it is aeposi ly ground mixture of 


posi! 
the ores of carbonate or silicate of zinc (with or without flux) and anthracite 
coal or other smokeless fuel, is placed in a furnace opening into passages 





may be mixed with such heating material, and in either case the zinc oxide 
—— or separated from the ore and deposited in the collecting appa- 
us, 
2913. W. Cuark, Chancery-lane, London, “ Treatment of copper ores.” —A com- 
munication.—Dated 29th October, 1862. 

The patentee claims, First, the method of extracting metallic copper 
direct from any kind of matt by the simple action of air projected on the 
matt while at a red heat, or by injecting air into the matt in a state of 
fusion, and apparatus applied as described. Secondly, refining all kinds of 
copper while in an impure state, by the injection of air into the interior of 
the metaliic bath ; also by the admission of steam into the said bath, and 
intimately mixing charcoal or coke in powder therewith. Thirdly, the 
method of extracting metallic copper from ores containing copper pyrites, 
and from gray copper ores, by treating the said ores in a biast furnace with 
carbon, and with the action of air injected as in ordinary blast furnaces, or 
with steam injected ; all as described. 

2936. W. Astror, Jubilee-street, Stepney, “‘ Manufacture of paper.”—Dated 
81st October, 1862. 

This invention consists in the employment of the fibrous portions of the 
roots, stems, and stalks of the beet, manzgold wurtzell, chicory, and 
rhubarb plants, for the manufacture of pulp for paper and cardboard, either 
separately or in combination with each other, or in combination with any of 
the pulps now ordinarily used for these purposes.— Not proceeded with. 
2937. W. R Bownrtcu, Wakefield, “ Carburretting or naphthalising gas.”— 

Dated 31st October, 1862. 

This invention consists in applying heat to vapourise and keep vapour- 
ous the hydrocarbons employed for carburrettiog or naphthalising gas for 
illumination, and in passing the gas before it is burnt through or over the 
heated hydrocarbons; also in the heating the hydrocarbons and keeping 
the volatile products hot by the gas flame itself, and in an improved appa- 
ratus to be used for the above purposes. ‘The apparatus cannot be described 
withcut reference to the drawings. 

2982. P. W. Reuter, Buckland-crescent, St. John's-wood, “ Dyeing.”—A 
communication.—Dated 4th November, 1862. 

In carrying out this invention the inventor takes slacked lime in the pro- 
portion of one pound to every 100 gallons of water, or thereabouts, and 
after the same has been well mixed, he takes the clear solution of lime and 
adds thereto powdered oxide of lead, litharge, minium, or massicote, or 
other salt or compound of lead, in the proportion of about two ounces to 
every pound of wool or woollen fabric to be dycd. He then adds carbonate 
of soda in the proportion of about one ounce to every pound of wool or 
woollen fabric to be operated upon. Having thus formed the bath or mix- 
ture intended for the dyeing or colouring of wool or woven fabrics thereof, 
he proceeds as follows :—The mixture or bath being contained in a suitable 
vessel, he places therein the wool or fabric to be dyed, and he gradually 
rai-es che temperature of the mixture or bath to 19u deg. Fah., and after 
the wool or other material or fabric to be dyed has attained the desired 
intensity of colour or tint, he removes it from the dye bath. It may then 
be removed and dried, but geverally it is preferred to subject it to what is 
known as a **soap bath,” aud afterwards to a bath containing water acidu- 
lated with hydrochloric or other suitable acid, and, finaliy, to several 
washings in cold water, as is well understood. By this means, any lime or 
other substauce which may become attached to the wool in the process of 
dyeing is removed. 





Crass 9.—ELECTRICITY. 


Incuding Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
2986. J. E. F. Lunes, Marke, Hanover, ** Magneto-el-ctric apparatus for 
obtaining and applying motive power.”— Dated 4th November, 1862. 

One form «f apparatus, according to this invention, consists of a square 
foundation plate, havivg four vertical standards supporting a table, from 
the under part of which is suspended, by means of two rods, a double bar 
of brass, between which a series of permanent horse-shoe magnets, of five 
or other number, are clamped and held firmly in an inverted position by 
means of nuts and screws. A corresponding double brass bar of smaller 
dimensions serves to ciamp in like manner a similar series or number of 
flat iron needles or pointers, the points of the needles standing vertically 
uppermost, and the lower part or flat head forming the armatures for the 
magnets. This double bar is suspended by rods, and moves either on a 
pivot, knife-edge, or hinge. In the centre of the table is suspended a pen- 
dulum, the rod of which is formed like a double fork, the prongs of which 
pass on each side of the magnets, and at the needles and at the central part 
of this fork the metal is enlarged to allow of a horizontal pivot being in- 
serted, which passes through the centre of the double bars of the maguets, 
the pendul itself hing almost to the foundation plate. On each side 
of this pendulum are arranged pillars, on which are supported bell crank 
levers, which give motion and alternate vibration to the pendulum by 
means of descending levers from the bell cranks, which are provided at 
their lower part with small friction wheels, to act against the surface of the 
pendulum. The extremity of the horizontal arms of the bell crank levers 
pass one in front and the other behind the pendulum, and there is attached 
to exch a wire or cord, ascending to the bars of the needles, and secured 
thereto, one on each side, by means of a stud or projection. Thus it will 
be evident that, as the pendulum vibrates fiom side wo side, together with 
the magnets, the needles will be magnetised by the north and south poles 
of the magnets alternately passing under them, by which the needles will 
be attracted and drawn alternately towards the north or south pole (the 
apparatus standing in a direction to allow of the line of magnets lying due 
east and west). ‘I'nis alternate rocking motion of the needl.s and their 
double bar actuates the studs in each side thereof, and, consequently, 
draws each cord or wire alternately upwards, whereby the descending arm 
of each bell crank lever is simultaneously forced against the side of the 
pendulum, thereby producing a continuous motion of the apparatus,—Vot 
proceeded with, 

2992. W. Jounson, Glasgow, “‘ Pillars or standards for supporting telegraph 
wires.”"—A communwation.—Dated 5th November, 1862. 

This invention reates to the arrangement and construction of the pillars 
used for supporting the wires of electric telegraphs. Under one modifica- 
tion the standard consists of a cast or wrought iron pillar and socket, the 
lower part of which is formed with three radially projecting feathers, 
extending from the bottom up to the part which projects above the ground. 
The base is iormed in this manner in order that the pillar may be fairly 
held in the ground when the earth is properly rammed in between the 
flanges. That portion of the pillar which fits into the socket, and extends 
above the earth, may be either of a cylindrical, cruciform, angular, or poly- 
gonal figure in its cross section. At the upper extremity of the pillar is 
titted a cross head, having two or other number of radially projecting arms, 
in which are carried the insulators for insulating the telegrapn wires ; one 
of these msulators is also if required fitted in the centre of the cross-head. 
On the under side of the cross-head lugs are cast, and each lug is perforated 
to admit of connecting thereto a wire or rod, which is carried down to a 
corresponding lug im the socket at the foot of the pillar immediately above 
the earth. ‘I'hese stays or guy rods serve to stiffen the pillar and give it 
the necessary strength to resist lateral pressure. Another arrangement of 
the socket consists of a foot plate made with radial arms, from which extend 
in an upward direction stays supporting a disc, arranged a little above the 
surface of the earth, The telegraph pillar is passed down through a suitable 
aperture in the disc, and stepped into the foot plate, and the stays or guy 
rods are fastened to hooks projecting out from the periphery of the dise,— 
Not proceeded with. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 
2825. H. L. Emery, Sloane-street, London, “ Endless chain railway horse- 
power.” —D sted 20th October, 1862. : : a 

This invention rejates to that class of power machines in which force is 
generated by animals travelling on an endless platform causing the latter 
to move in an opposite direction. The invention consists, chiefly, in a 
peculiar construction and arrangement of the shafts, gears, puilcys, and 
tueir fastenings, for the purpose of obtaining diff . degrees of force and 
motion without change in the speed or labour of the animals, in the manner 
of adjusting the tension of the endless platform to accommodate the run and 
wear of the latter, and in an improved form and combination of different 
parts to secure cheapness of construction, and economy and efficiency in 
working the machine. 

2831. S. Warrnam and T. Wricut, Wakefield, “* Manufacture of iron and 
steel.” —Dated 2st October, 1862. - - 

The patentees claim the application of hollow lining plates to puddling, 
ball, and mill furnaces, in such manner as to form chambers around and 
underneath the hearth, and supplying the same with atmospheric air for 
the purpose of preserving the hearth from the action of the flame and liquid 
metal. Secondly, the means or method of heating atmospheric air and 
applying it to such furnaces, as described. Thirdly, the application of a 
current or currents of water to the doors and frames of such furnaces, for 
keeping them cool. 

2833. C. CLARK, City-rovd, London, “‘ Improvements in cigar tubes, and in 
cigar and pipe mouth-picces.”— Dated 21st October, 1862. 

This invention consists of a hollow mouth-piece terminating in a small 
tube perforated longitudinally, pointed and barbed. In using this mouth- 
piece the piercer or —- end is inserted at the end of the cigar, or at the 
side if necessary. In hollowing the mouth-piece in which the tube or 
piercer is fixed, the inventor carries the opening of the tube which encircles 
the piercer, and into which opening the end of the cigar is intended to be 
partially inserted, of sufficient leugth from the point of the piercer inwards 











the cigar and the junction of the outer or cigar tube the inner or piercer 
tube, to intercept the oil of the tobacco secreted by condensation when 
smoking ; by thus making the tube inverted and double, the oil that is 
collected in the cavity cannot enter into the mouth, or escape until the 
entire cigar is consumed, or the end removed. To prevent the piercer 
tube from splitting the cigar, instead of making it terminate in a tapered 
tube or single piercer, he divides the tube and points, and barbs each half, 
so that it forms a double pronged piercer.—Not proceeded with. 

2835. R. A. BRooMANn, Fleet-street, London, “ Improvements in waterproofing, 
and in recovering products employed therein."=—A communication. — Dated 
2lst October, 1862. 

This invention consists in rendering materials more or less waterproof, 
and in recovering the volatile solvents used in the operation in manner 
hereinafter described. The inventor dissolves caoutchouc, gutta-percha, 
resins, or metallic soaps, in bisulphide of carbon, ether, or other like vola- 
tile solvents, and adds or not -“ ur. By the term metallic soap he means 
that material which is obtained by combining metal dissolved in acid with 
the fatty matter of soap in solution. He places the solution of any one or 
more of the substances above-named in a vessel closed air-tight, or nearly 
so, and after immersing the materials thereiu, he draws them through an 
air-tight channel into another vessel. He shuts off ication b 
the two vessels, and oe to the second vessel heat, which he prefers to 
be that derived from hot water, steam, or hot air, to evaporate the bisui- 
phide of carbon or other volatile solvent used; the vapour is received in 
a pipe or coil, and is condensed by any of the ordinary methods of conden- 
sation. The solvent is gathered in its liquid state, and may be used over 
and over again, 

2836. G. T. Bousrietp, Brixton, ‘‘ Boots and shoes.”—A communication.— 
Datel 21st October, 1862, 

The patentee claius a boot or shoe having a sole of india-rubber secured 
thereto by means of nails or rivets embedded in the vuleanised rubber, as de- 
scribed. Aisoa sole of india-rubber, vulcanised around the heads of the nails, 
by which it is to be secured to the upper leather and inner sole as described, 
He also claims the use of canvas or cloth in combination with the above sole 
of india-rubber, the nails being passed through the canvas and the canvas 
secured to the rubberas deseribed. He also claims the mould in which the 
sole is vulcanised, having cavities or holes for the reception of the nails, 
2838. G. HASELTINE, Fleet-street, London, “* Manufacturing nails, brads, dc.” 

—A communication —Datet 21st October, 1862. 

This invention consists in producing simultaneously two nail blanks, 
brads, or other similar articles, by means of a single punch and die, thereby 
avoiding the necessity of reversing or shifting the plate after it is placed in 
the machine; in forming the die of two adjustable metal bars, the ends 
of which form the cutting edges, whereby a saving is effected in the 
expense ; and in the mode of combining and arranging different parts to 
secure simplicity and efficiency, and, consequently, economy in construct- 
ing and working the machine, These improvements are more especially 

pp to i designed for manufacturing from plates of metal 
= of which is equal to the required length of the nail blanks or 
brads, 

2339. I. ToLuausen, Paris, ‘ Machine for raising, lowering, removing, and 
carrying buildings, monuments, and ships or vessels.”—A communication, 
—Duted 21st October, 1862. 

This machine consists of a skeleton frame or scaffolding built all round 
and underneath the building, ship, or heavy y tobe moved, The part 
of the said frame that is underneath is movable, and the other part is 

tati . ‘the part is fitted with a number of nuts, into which 
work screws that are driven by double or treble worm and wheel gear, so as 
to produce the power required for liiting the heavy body by means of the 
screws aforesaid. The said heavy body is then placed on rollers or casters 
to be removed to its final place of destination.—Not proceeded with. 

2840. C. Tres, Black/riars-road, and F. C. BELuomME, Nevw-street, Covent- 
garden, “ Improvements in hats, caps, bonnets, aud other coverings for 
the head.” — Dated 2st October, 1862. 

In carrying out this invention the patentees form the hats and other like 
articles fur thé head of any suitable soit material, such as cloth, si'k, plush, 
felt, stuff, and the like, suitable for the inside lining in combmation with a 
portion of gutta-percha, or any other substance of the same nature, or 
possessing similar properties. ‘These substances — with or withoutany suitable 
elastic fabric in combination therewith, or applied thereto—are cut to the 
required shape or pattern, and placed over a block, and then subjected to 
the action ot heat applied by rollers, irons, steam, cloths, or other suitable 
means, whereby the said substances are made to adhere together. The 
parts previously cut to the required shape are then stitched or otherwise 
secured together by any of the known means now in ordinary use, thus 
forming a body or fouudation for the hat or other article, a little mellow 
proofing being used, in addition to the subst abov i 1, in such 
parts as may require it, to aid in giving and retaining the required form 
preparatory to the first covering operation, in which first covering they use 
sheet gutta-percha, or other substance of a like nature, as before described. 
The hats, caps, bonnets, or coverings for the head thus produced may be 
crumpled up without injury resulting therefrom, as they will, immediately 
after such crumpling, resume their original form, 

2846. H. H. and J. F. G. Krowsuraper, Princess-terrace, Regent's Park, 
“ Gas meters.”— Dated 22nd October, 1862. 

In constructing the measuring drum for a gas meter it is formed of two 
concentric cylinders, and the annular space between them is divided into a 
series of similar measuring compartments by partitions formed as hereafter 
explained. It is preferred that the annular space should be divided into 
four measuring compartments, but this is not essential. Each portion from 
the point where it is connected with the inner cylinder proceeds outwards 
from itin a straight line, and in such a direction that, if prolonged, it 
would pass throug a small portion of the inner cylinder. After proceeding 
in this direction for about two thirds of the distance between the point 
where it starts from and the point in the outer cylinder, which the line if 
continued would intersect, the partition descends in a straight line until it 
joins the outer cylinder ; this it does at a point near to where a line drawn 
trum the puint where the partition is connected to the inner cylinder, and 
ata tangent to it, would cut the outer cylinder, The water line in the 
meter is somewhat below the upper part of the inner cylinder, and gas is 
admitted above the water line into the interior of the inner cylinder. There 
is a passage formed through the inner cylinder into each measuring com- 
paruinent, and such openings are immediately below the points where the 
partitions join the inner cylinder. In the outer cylinder there is an outlet 
passage formed above each partition for the passage of the gas out of the 
compartments, when the lowest end of the compartment comes above the 
water live in the meter. Interior of the central cylinder there is applied 
or formed a float to support or buoy up the measuring drum, but to which 
separately no claim is made. In the construction of gas meters, tin plate 
is now used for the outer cases and for the measuring drum, and the iron 
in such tin plate is very liable to be prejudicially acted on by the gas and 
moisture: in some cases it has also been attempted to use copper, but 
it has been found that the action of the gas and atmospheric air, together 
with the moisture tu which the interior of the case and the measuring drum 
of a gas meter ure subjected, is still more injurious to that metal than to 
the irvn in the tin plate. Another part of this invention consists in manu- 
facturing sheet metal peculiariy suitable for gas meters, and in constructing 
the ca-es and the measuring drums of gas meters of such sheet metal. By 
a course of experiments the patentees have found that rolled tinned sheet 
metal composed of the alloy of copper and tin hereinafter described is not 
80 prejudicially acted on by gas and moisture as the metals heretofore used, 
The alloy consists as near as may be of about sixteen parts by weight 
of copper, and one and three-quarters of tin. The melted alloy is poured 
into moulds to form ingots, which are rolled into sheets, and in doing so it 
is found desirable continuous to roll in the same direction. The metal is 
also to be annealed from time to time during the rolling process, The 
sheets are then to coated with tin, or a suitable alloy of tin, in like 
manner to that in which sheet iron is coa 
2852. W. S. Gamaun, Islington, ** Salenometer.”"—Dated 23rd October, 1862. 

This invention is carried out in practice as follows :—Within a metal case 
the patentee adapts a large glass tube, the lower edge of which rests on a 
flange, to which it is fixed water-tight, the upper edge of the said tube 
being held in position water-tight by means of a short hollow casting, and a 
screw cap tightening thereunto. The aforesaid metal case is made asa 
double cylinder, or two cylinders one within the other, the outermost 
cylinder having a long opening therein for reading off the indications of a 
hydrometer placed within the uforesaid glass tube. An important feature 
of this invention consists in furming the bulb of the hydrometer with points 
around and avout its largest diameter, the scale of the salinometer being so 
adjusted as to read off from the bulb of the hydrometer, instead of from 
the surface of the water, as heretofore practised. Another feature of this 
invention consists in employing a three-way cock, instead of two separate 
cocks, as ordinarily practised; by these means the operation of blowing 
may be performed direct through the three-way cock aforesaid, instead of 
blowing through the salinometer, as heretofore practised. He also proposes 
to adapt a piece of wire gauze to the bottom of the large glass tube contain- 
ing the hydrometer, and by placing a cap on the top of the salinometer 
ebullition of the water is almost entirely obviated, and the water is thus 
kept clear, by which the reading of the scale may be more readily and accu- 
rately accomplished than by the use of sali ters as h 
constructed. He proposes to adopt a thermometer within the salinometer 
visible from the outside. He also proposes to adapt a small valve with a 
fine thread or screw cut about its stem, for adjusting the extent of the . 
ing of the induction passage of the three-way cock aforesaid, leaiing from 
the steam boiler into the sali ter, an ed passage being formed 
within the case of the sali t ding from the top to the bottom 
thereof to carry off the water into the waste pipe. 

2353. A. CuarLin and G. Russtu, Glasgow, “‘ Obtaining fresh walter by cva- 
poration.” —Dated 23rd October, 1462. 

Tuis invention consists in employing what may be termed the ‘‘ jet” 









































340 


THE ENGINEER. 


June 12, 1863. 








action of the steam when passing towards or into the condensing worm or 

other condenser, to draw in and thoroughly intermingle with itself suffi- 

cient atmospheric air to combine with the water of condensation, and 

impart to it the well known “ fresh ” character which distinguishes spring 

water from ordinary distilled water. 

2355. W. CLARK, Chancery-lane, London, ‘‘ Sewing machines.” —A communi- 
cation.—Dated 23rd October, 1862. 

This invention consists in part of a novel mode of controlling the needle 
thread of the sewing machine, whereby the quantity delivered to the 
needle is cau-ed to be always in proportion to the thickness of the cloth 
or other material being sewed and the length of the stitches to be made, 
and a uniform tight:.ess of stitch is produced whatever variation may occur 
in the thickness of the material, or however the feed motion may be varied, 
obviating entirely the necessity of any manual adjustment by the operator 
for sewing material of different thickness, It also consists in an improved 
mode of applying the locking thread spool or bobbin in combination with 
the rotating hook of what is known as the ** rotating hook sewing machine,” 
whereby a much larger bobbin or spool can be used than by the mode of 
construction heretofore adopted. Alsoin a loop check of novel construction, 
operating to check the loops of the needle thread in their passage over the 
rotating hook without and from any other part of the machine, and serving 
also to hold in position a spool case which contains the locking thread, Also 
in certain improvements in the feeding device, whereby it is better adapted 
to the feeding of work of varying thickness, and made to work with little 
noise. And it further consists in certain improvements in the construction 
of the thread spools for containing or carrying the thread used or to be used 
in sewing machines, whereby they are made to occupy very little room, and 
to contain a Jarge quantity of thread in a very small compass, one object of 
this improvement being to have the thread spooled by the manufacturer in 
a form suitable for use as the locking or lower thread in the rotating hook 
sewing machine without the necessity of unwinding or re-pooling. 

2858. H. Rex, Hamburg, “ Apparatus for exercising the human body.”—Dated 
23rd October, 1862. 

This invention cannot be described without reference to the drawings. 

2859. H. DonaLp, Johnstone, Renfrew, “ Apparatus for bending or straighten- 
ing metal plates.”"—Dated 23rd October, 1862. 

This invention relates to the arrangement and construction of machines 
or apparatus for bending or straightening the metal plates used in shipbuild- 
ing, and for other generally similar purposes. Uuder one modification the 
machine consists of a pair of cast iron end standards, connected by horizon- 
tal tie rods. Each end standard is made with a rectangular opening in it, 
the vertical faces of which are grooved to receive a sliding bluck. These 
blocks carry the bearings of a heavy roller, which in machines of the ordin- 
ary kind serves as the bendi: g roller, but in this modification it is not used 
for that purpose. Below this roller is arranged another roller of smaller 
diameter, which is used for the bending of the plates. This rojler being of 
comparatively small diameter, plates can be circled to a much smaller 
diameter than can be accomplished with the ordinary bending machines, 
This improvement is very advantageous for bending mast plates, or other 
similar forms. The small roiler is arranged to work in frictional contact 
with the upper roller, and this arrangement prevents it springing when 
bending heavy plates. Below the smailer roller are arranged two other 
rollers parallel to each other, their peripheries extending out beyond the 
the smaller roller. These rollers are driven by means of suitable gearing, 
and they serve to guide and carry the plates in either direction under the 
bending roller. The peripheries of the pair of rollers are indented or grooved 
longitudinally, one face of the indentation forming a vertical line, while the 
other is bevelled off until it merges into the periphery of the roller. With 
this arrangement, when a plate is passed into the machine to be bent, its 
front edge glides into one of the indentations without the noise or shock 
which takes place when the grooves have two vertical faces, as in the ordin- 
ary arrangement. The bending roller is fitted on two movable brushes so 
that by removing these the bending roller is lowered, aud its peripheries 
then rest on the pair of grooved rollers beneath. In this position the bend- 
ing roller and the upper roller may be used for straightening plates. The 
distance between the two rollers is regulated by causing the sliding blocks 
which carry the upper roller to traverse up or down. bach sliding block is 
fast to aserew which works in an internal screw formed in the upper part 
of the end standard. The screw extends out beyond the end standard, and 
carries at its upper part a spur wheel, and to the extremity of the screw is 
attached a lever and counter-weight which partly counterbalances the 
weight of the upper roller. Ina bracket extending out from the framing 
is carried a spindie having a hand whee! on its lower end, and at the upper a 
pinion which gears with a spur wheel carried on a stad projecting up from 
the standard—the boss of this wheel forms a long pinion which gives 
motion to the wheel on the screw, and admits of its traverse in the verti- 
cal direction, With this arrangement the position of the upper roller is 
readily adjusted by turning the hand wheel, so as to suit plates of different 
thicknesses, which are straightened by passing them through the rollers 
when the machine is in motion, the arrangement of the lever and weight 
tending to relieve the weight of the upper roller, and admit of its being 
easily raised or lowered.—Not proceeded with. 


2360. E. H. Carnutr and G. A, CLovuan, Bradford, “ Power hammers."— 
Dated 23rd October, 1862. 

This invention relates to certain improvements in steam hammers, whereby 
they are rendered self-acting, the length of stroke being adjustable in either 
direction. According to one method of carrying out this invention, an 
inclined groove or its equivalent is made to communicate with a bow] slid- 
ing in a transverse groove on the hammer frame through a lever of the 
second order, or any other mechanical expedient by which the patentees 
van gain their object, viz., giving the inclined groove first referred to very 
little deviation from the vertical in proportion to its length, and gaining the 
travel they lose in the incline by the lever or its equivalent in connection 
with the bowl, which transmits its motion to the valve through wedges 
made adjustable by screws or levers on a special movable frame, in connec- 
tion with the valve. One of these wedges has means provided by which its 
pitch or inclination can be regulated. This adjustment regulates the 
amount of steam supplied to the cylinder ; or the steam can be entirely shut 
off from the upper side of the piston. The movable frame admits (as also 
does the means of gaining travel) of many modifications. By another 
method they render steam hammers self-acting by causing the steam 
actuating tue hammers to move the valve directly. According to the 
Second part of the invention they propose to form steam hammers known as 
single action hammers in a peculiar manner, ‘They form the tup cylindri- 
cal, and of a diameter in proportion to the size of hammer. Means are 
provided on the said tup at its upper end for attaching a wrought iron or 
any other metal cylinder to it. The annular space thus formed between the 
tup and the cylinder attached to it is occupied by the main piston, which is 
a fixture, and is attached to the hammer frame. They also substitute for 
the present steam valve a pendulous one, where the exhaust passes outside 
the caseor through the valve, while the outside of the valve is surrounded 
with steam, They also, in some cases, take a first motion from the tup by 
a frictional bowl or truck in contact with the said tup, and transmit such 
motion to the main valve by any suitable arrangemen: of tappets. They 
form the pistons for steam hammers with radial or concentric corrugations, 
or both combined. 

2863. A. J. F. Viennuue-Brerson, Paris, “A siphoidal cistern with water 
reservoir for kitchen or other drams in communication with infected 
sewers,” —Dated 24th October, 1862. 

The apparatus or contrivances in use for running off kitchen or other 
refuse waters in private dwellings or public estabiishments permit bad 
smells to escape, or require to be opened when used either with a key or 
lever, giving, whenever opened, issue to fastid odours, The siphoidal cistern 
or trap, With water reservoir and hydraulic shutting or closing, the subject 
of the present invention, is intended to prevent the said inconveniences. It 
is composed of a basin kept constantly tall of water to su%mersion to its 
top edge, so that, on pouring any more in, the pressure caues the level to 
rise, and the overflow takes place through large veut holes er outlets suit- 
ably disposed, and the waters run off, leaving the basin always full to the 
same level as before This very simple apparatus prevents tue rippling of 
the water when falling from a spout into the basin, and, at the same time, 

ntercepts any feetid emanation or efflux. This apparatus can be adapted 
with suitable moditications of arrangement to any places, such as kitchen 
drains, kennel gratings, cesspools, or sink holes of drains in which run fil hy 
or infected waters. ‘The basin is hermetically closed at its lower part, and 
the overplus of water having no escape hole, cannot run out but by raising 
its level to the vent holes or purging outlets, which are hermetically closed 
themselves at their tof within the apparatus by a bottomless basin, the 
lower edge of which dips in a circular drain or groove. The nauseous 
efflux could not thus penetrate to the places which are to be preserved 
therefrom, except by running through a deep bed of water, which is not 
possible. 

2865. L. Groux, Woodhouse Junction, near Shepicld, “ Manufacture of soap.” 
—Dated 24th October, 1862. 

The patentee claims, First, mixing plain and coloured soaps, either sepa- 
rately or together, while cold, or mixing colouring matters or perfumes there- 
with while the soap isina coldstate, Secondly, the use of cylindersand pistons 
for mixing soaps while cold, and further making the outlet pipe at which 
the soaps are forced out in the form of a star or other shape, as described, 
Thirdly, mixing together hot and cold soaps of different colours in vessels, 
as described with reference to the drawing. 

2868. J. Wright, Copthall-court, Throgmorton-stret, London, ** Seamless 
atays."—A communication.— Dated 24th October, 1862. 

Hitherto, all seamless stays which have been manufactured have been 
made so as to present the same uniform colour and design, so that it has 
been impossible to say whether they were composed of the same or different 
materials, The object of this invention is to produce a seamless stay not 
only more perfect in form, but formed of materials not only of different 
colours but of different positions, so as to be suited for wearing in dif- 
ferent seasons, according to the temperature, For this purpose the inventor 
























substitutes for the present materials forming the lining and facings of 








woven corsets a material of elegant reps, similar to those used in making 
gobelins designs: from this lining or covering, which has the warp 
removed, he weaves the woof in wool of all sorts of textile materials, and of 
different colours.—Not proceeded with. 
2870. P. S. DevuaNn, Buckingham-street, Strand, London, ‘‘ Bearings, steps, 
azle-boxes, dc.” —Dated 24th October, 1862. ads 
‘The object of this invention is to form bearing surfaces and linings, 
packings, or internal fittings for axle-boxes and steps, and to produce other 
surfaces or articles subjected to friction. For these purposes he uses 
asbestos, or other mineral fibrous substance, combined with a gummy, 
glutinous, feculous, or albumi s substance, or other substance capable of 
rendering it cohesive. He manufactures for the purposes of this invention 
a composition, which he calls composition No. 1, by combining asbestos or 
other mineral fibrous substance reduced to a pulp or pulpy or similar con- 
sistency with albumen or with detrine, gum tragacanth, gum konri, gutta- 
percha, or other gum, gum resin, or mucilage, or two or more of these, and 
with graphite or plumbago and steatite, talc, or other silicate of magnesia, 
ora compound thereof. Or instead of, or in addition to, albumen, gum, gum 
resin, or mucilage, he sometimes uses in this composition gelatine, starch, 
gluten, or gelatinous, amylaceous, feculous, or glutinous materials or com- 
pounds. He also manufactures a composition, which he calls composi- 
tion No. ¥, by combining albumen with leather or other animal fibrous sub- 
stance reduced to pulp, and with graphite and steatite, or other silicate of 
magnesia or compound thereof; or instead of, or in addition to, albumen, 
he sometimes uses in this composition starch, gluten, or amylaccous or 
feculous materials. He also manufactures an improved composition, which 
he calls composition No. 3 (for the same purposes), by combining cotton, 
hemp, or other vegetable fibrous material reduced to pulp with albumen or 
gutta-percha, gelatine, starch, or gluten, or a glutinous, feculous, amy- 
laceous, or gelatinous product or compound, or two or more thereof, and 
with graphite or plumbago, and with steatite, talc, or other silicate of 
magnesia, or a compound thereof. 
2874. G. T. Key, Portsmouth, “ Fog and other signals.”—Dated 25th October? 
1 








This invention consists in the application of bellows to sound a wind in- 
strument (such as a fog horn, the horning forming the spout of the bellows) 
or two or more differently sounding wind instruments (as, for example, a 
fog horn and whistle) for signalling during fogs and at other times. The 
bellows may be maie either single acting, double acting, or continuous act- 
ing.—Not proceeded with. 

2876. J. A. NICHOLSON, Gracechurch-street, London, “ Lead, crayon, and other 
pencils.” —Dated 25th October, 1862. : 

This invention consists in forming grooves, longitudinally or otherwise, 
from end to end in those articles for the purpose of removing a considerable 
portion of the material of which they necessarily consist, in order to render 
them more easily pointed than when left svlid as usual. 

2877. W. CLark, Chancery-lane, London, “ Joints of cast iron gasand water 
muins and other pipes.”—A communication.—Dated 25th October, \862. 

This invention consists in making such joints by forming grooves or 
recesses around the interiors of the sock:ts or larger ends of the pipes, 
making the small ends slightly taper, casting rings of lead or other soft 
metal or alloy within the aforesaid grooves or recesses before putting the 
pipes in the ground, or into the places they are to occupy, and afterwards 
drawing or forcing the taper smaller ends tightly into the aforesaid rings, 
by which means 2 tighter, more durable, and more flexible joint is obtained 
than by the ordinary construction, with a great saving «f lead or other soft 
metal or alloy that may be used, and the pipes are enabled to be laid more 
expeditiously. 

2878. A. CLARK, Brighton, ‘* Bows and pendants for watches.”—Dated 25th 
October, 1862. 

In carrying out this invention the inventor proposes to form the ball of 
the pendant of the watch in three divisions, the lower division of which is a 
fixture on the pendant, the central division being a swivel, and the upper 
division cut with a screw thread, or fixed on to the pendant by hammering 
or enlarging the head of the latter. The bow of the watch is to be attached 
to the swivel or central division of the ball by its insertion therein, and by 
a pin or a nut or other fastening adjusted thereto.—Not proceeded with. 
2879. P. ALFRaisk, Paris, ‘ Sewing machines."—Dated 25th October, 1862, 

This invention relates to sewing machines both of the shuttle description 
and other kinds, The First improvement consists in actuating the needle 
carrier by a jointed frame or parallelogram, which consists of four juinted 
or articulated levers, bars, rods, or arms, and acts as the tension piece for 
giving the tension to the thread. By this arrangement the noisy gearing 
in present use is dispensed with. The Second improvement consists in the 
employment of a cam or an eccentric, or a round plate or disc, on which is 
& groove or grooves, or slot or slots, in the form of a volute, for the pur- 
pose of actuating the parallelogram or jointed frame. The Third improve- 
ment consists in combining a pulley or wheel with a stationary eccentric or 
cam, whereby the inventor obtains the stopping interval of the needle 
while the shuttle is passing. The Fourth improvement, which is applicable 
to glove sewing and other descriptions of sewing machines, consists in com- 
municating to the needle carrier, in addition to its to-and-fro motion, a 
shifting motion, or motion whereby it shifts or changes its position at each 
stroke of the needle in such manner that the stitches come in two rows a 
short distance apart, the direction of the rows being in parallel right lines, 
or side by side, but the stitches falling alternately or intermediately. —Not 
proceeded with. 

2381. E. A. L. Negretti and J. W. Zampra, Huitton-garden, London,“ Ap- 
paratus for ascertaining or testing the explosibility of liquid hydro- 
carbons.” —A communication.-— Dated 25th October, 1862. 

This apparatus consists of a thermometer, the bulb of which is made to 
dip into a cup or vessel in which the hydrocarbon to be tested is placed, and 
is heated by a spirit lamp or water bath beneath. Upon the hydrocarbon 
being heated it will give off vapour in proportion to its volatility and the 
heat employed, and this vapour, after being allowed to mix with a certain 
proportion of air in a suitable chamber or vessel, will form an explosive 
compound. Upon introducing a fiame into the chamber or vessel where 
the mixed gases are, a slight explosion will take place if the proper propor- 
tion of gases are there, After the first explosion the exact time required 
for evolving a sufficient quantity of vapour to produce a second explosion 
must be noted, the temperature of the hydrocarbon must also be ascer- 
tained by referring to the thermometer. By this means, the lowest tem- 

erature at which the hydrocarbon will form an explosive compound will 

2 indicated by the thermometer.—Not proceeded with. 

2882. J. P. Bovreuin, Newman-street, Oxford-stred, London, ** Mount 
Sor photographic and other albums, dc.”""—Dated 25th October, 1862. 

The object of this invention is to manufacture mounts that will vot soil 
with the touch, and which, when dirty, may be readily cleaned without iu- 
jury thereto. ‘This the inventor proposes to effect’ by substituiing veneers 
of choice woods for the cardboard facings of mounts, which veneer facings 
will admit of being French polished, and of receiving various kinds of orna- 
mentation. In making album mounts he first backs leaves of veneer with 
paper or cloth, and then cuts out the openings for the pictures. He next 
places two leaves back to back, so that the openings in each shail corre- 
spond, and applies cardboard filling at certain parts, so as to leave space 
between the leaves of veneer for the insertion of the photographic or 
other pictures, as is well understood. Then by glue or other cement ap- 
plied to the filling pieces and leaves where in contact therewith, he connects 
the leaves of veneer together.—Not proceeded with. 


2885. J. H. Jounson, Lincolu’s-inn-fields, London, ‘* Heating glass furnaces.” 
—A communication.—Dated 27th October, 1862. 

This invention relates to an economical mode of heating glass furnaces 
of all kinds, and consists of an arrangement for employing for that purpose 
the waste gases from coke ovens. in carrying out this invention the gas 
emitted from the coke ovens is conveyed, by suitable passages, or flues, into 
a tire-brick depositing chamber, where heavy cinders or heavy matter 
carried over are deposited, the current of the gas being here retarded by 
having a division wall extending downwards to near the bottom of the 
chamber, under which partition the gas has to pass before it can escape. 
A syphon pipe opens into one end of the depositing chamber at the top 
thereof, and communicates with the upper part of a condenser. This con- 
denver consists of a metal vessel, having an expanded tube fitted to the 
under side of the cam, and reaching down to near the bottom of the vessel, 
the largest diameter of this tube being at the lower end, while its smaller 
end opens direct into the second mouth of the syphon pipe. A rose jet 
cis contained inside the expanded tube, and is supplied with water from a 
cistern above, so that, as the gas passes from the depositing chamber, it is 
ooled by passing through the stream of cold water, and the tar, being con 
densed, fails to the bottom of the vessel. From the upper part of this 
vessel the gas freed from the tar passes through pipes to the glass furnace, 
previous to which it is heated and mixed with a blast of air, and directed 
through tuyeres into the chamber of the furnace containing the glass. 
2887. F. Lirscompr, Strand, London, “ Purifying water."—Dated 27th 

October, 1862, 

This invention relates to the treatment of vegetable matter preparatory to 
its conversion into charcoal for filtering purposes. According to this inven- 
tion the whole or portions of any tree or shrub is or are cut into small 
pieces, and steeped in a strong solution of caustic soda, or caustic potash, 
ora combination of the two, in any proportion, forseveral days. The afore- 
said pieces are then taken out of the solution, dried, and converted into 
charcoal in well covered crucibles, or otherwise. Tie charcoal is afterwards 
ground and treated in the usual manner. It may then be used by itself, or 
in combination with one or or more plates or slabs of porous stone, or with 
ordinary charcoal ; or in combination with one or more of the materials 
which are used by filter makers as a flitering media for impure water to pass 
through. 

2389. T. Pinarim, Bow, ,** Locks, bolts, latches, &c.”—Dated 
1862 





27th October, 


This invention consists in the addition of a supplementary gravitating or 
spring lever and bolt fixed to, in, or upon an ordinary lock, so as to be 








actuated simultaneously with the bolt or latch of such lock, and with 
the same key, such being formed with an additional limb for ing the said 
supplementary bolt or latch. The supplementary bolt or latch can be 
added to locks, latches, and spring bolts as at present fixed to any door, 
chest, or other enclosure. Locks thus constructed, or to which this improve- 
ment is added, cannot be opened without the proper key, or a duplicate 
thereof. When the addition is made to existing locks, the limb for actuat- 
ing the supplementary bolt can be added to the ordinary key. The bolt of 
an ordinary lock fitted with this improvement cannot be actuated without 
locking or unlocking the supplementary or safety bolt. 

2892. P. E. Puacet, Paris,“ An improved process of engraving.”—Dated 27th 

October, 1862. 

In carrying out this invention, the inventor spreads on a clean glassa 
pretty thick coat of Judea bitumen, which, when desiccated, he exposes 
under a stereo or other like plate (cliche), or surface carrying the design to 
be engraved, in a frame, to the action of light. On being removed from the 
frame, the impressioned surface is covered with a coating of gelatine, and 
when dry the whole is plunged in a mixture of naphtha and benzine. The 
liquid penetrating under the coating removes the soluble parts in contact 
with the glass, and soon the pellicle of gelatine becomes attached, taking 
with it the parts which remain insoluble. He transports the sheet of 
gelatine, with the design or figure upwards, to a flat surface of glass or 
metal. If the proof be examined, it will be found that the non-dissolved 
bitumen which coustitutes the design or figure will appear in relief, which 
will be higher the more deeply the light has penetrated. The reliefs are 
similar to those produced upon a print by the lines in an engraved plate. 
Then to obtain a plate engraved in intaglio, it is accomplished by taking 
the mould of this surface in relief. and by having recourse to galvano- 
plaster, or to the electrotype process, metal plates similar to the mould are 
obtained, which can be used as in copper-plate printing. 

2899. J. Fiercuer, sen., Leeds, ond J. Fuercner, jun., Newcastle-on-Tyne, 
Machinery for shaping iron and other metals.”—Dated 28th October, 
8 








his invention relates more particularly, but not exclusively, to machinery 

for producing the spokes of iron wheels, bolts, and such like articles, 
having several diameters and variations in section or form, in order that 
they may be produced uniformly and rapidly from bars of square, hexagonal, 
octagonal, or other shape. In making bolts, in order to reduce the bar to 
the required Viameter, the inventors pass the bar through rollers having 
grooves alternately oval and round, so that, after passing through the one, 
the bar is turned half round and passed through the next. Bolts with 
hemispherical heads and partly square bodies are roiled from a square bar of 
the same size as the square part of the bolt, and the head is formed in a 
heading machine. Bolts having square, hexagonal, or octagonal heads, and 
a partly square body, are rolled from square, hexagonal, or octagonal bars, 
and are first passed through suitable grooves to form the square part of the 
bolt, and afterwards through an oval and a round groove to form the round 
part or the part of smallest section. The bar to be treated, say for the 
purpose of making bolts, may be of the same form and size as the head of 
the finished bolt ; it is reduced while hot between rollers having suitable 
grooves therein, and by means of a reciprocating movement backward and 
forward instead of an eutire revolution, the point of the bolt 1s reduced, and 
the length or extent required between the point and the shoulder is regu- 
lated by means of adjustable stops or gauges in each groove within the 
limits of stroke or partial revolution. For making plain round bolts with 
hexagonal or other shaped heads, the larger diameter may be cut by means 
of a saw sufficiently long to allow for the height or depth of the head ; the 
pieces then may be placed in the dies of a heading machine, where the 
corners of the head are rounded off and the head squared down, so as to 
form a shoulder at right angles to the axis of the bolt. The rolls of the 
machine in which the reduction is effected have part of the circumference 
of each grooved to the requisite size and form for the smallest part of the 
bolt, and also with a recess or larger grooving to allow of the unreduced part 
of the bar to go forward up to or beyond the centre line of the rolls without 
being acted upon. By this means the reduction of diameter is carried up 
to a square shoulder. The diametrically opposite parts of each of the rolls 
should be made similar, so that when one side is worn out the rolls may be 
shifted round and the opposite part used. The pair of rolls are made alike, 
so that the two small grooves are opposed to each other during the partial 
rotation.—Not proceeded with. 

2901. H. ALLEN, St. James’-place, St. James’-street, London, ** Apparatas for 
preparing leaves and stalts of plants for being cleaned or dressed for the 
purpose of obtaining the useful sibres they contain.” —Dated 28th October, 

1862 


This invention relates to mechanism for dividing up in a longitudinal 
direction leaves or stalks which have thick butt ends, the object of the 
invention being to reduce the leaves or stalks to such a state that they 
may be cleaned or dressed without the risk of the useful fibres they 
contain being tangled or matted up in the operation. To this end the 
inventor passes the leaves or stalks longitulinaily under the knives or 
cutting instruments, whereby they are sliced up into narrow strips, which 
may be easily operated upon by the cleaning or dressing machine. The 
apparatus consists of a table on which the leaves or stalks are placed, and 
on which they are moved or drawn forwards by two nipping 
rollers, while a series of knives or cutting instruments secured in a 
bar are brought down thereon. A convenient mode of working this bar is 
to mount it on a hinge or centre pin at one end, and connect the other to a 
treadle lever, whereby it may be brought down when required by the foot 
of the attendant. The principal feature of noveity in this invention, how- 
ever, consists in subdividing the leaves or stalks into narrow strips by means 
of suitable cutting instruments. —Not proceeded with. 


2903. E. S. Tupvor, Upper Thames-street, London, “‘ Purification of lead.”— 
Dated 28th October, 1862. 
This invention consists in subjecting the lead melted in a furnace, pot, 
crucible, or any other suitable vessel or apparatus, to the action of litharge 
or other oxide of lead in a state of fusion or semi-fusion. 


2904. C. S. Duncan, Inverness-road, Bayswater, ** Compound or mterial for 
coating or covering metallic and veget sble substances to preserve them from 
corrosion or decay.” —Dated 28th October, 1862. 

In carrying out this invention the patentee proposes to use marine glue, 
gutta-percha, india-rubber, shellac, copal, mastic, vegetable or mineral pitch, 
tar, resin, iodine, sulphur, creosote, or asphalte, bitumen, and coal tar, in 
combination with one or more of the following substances :—alumina, 
schist, quartz, slate, silex, or flint, marble, or pozzolano, sand, sand stone, 
cement (natural or artificial), chalk, glass, emery, tripoli, white oxide of 
zinz. or of lead, or the litharge or red oxide of lead, in every case reduced 
toa fine and nearly impalpable powder, in propertions varying from one- 
fourth part to five parts of these powdered materials to one part or more of 
the before-mentioned plastic substances. The materials are then to be 
heated, so as to reduce them toa plastic or se.ni-liquid state, and he also 
heats the metal or metals to be coated with the compound to a moderate 
tem)erature, and while in this heated state he lays on the coating with 
brushes or by any convenient method. Immediately after the coating has 
been laid on the metal, wood, or other body to be pres rved, and before it is 
allowed to cool, the compound is to be covered with a layer of one or more 
of these mineral powders before-mentioned in a warm state, in order to 
entirely remove all stickiness or tack. When the compound has beco ne coo!, 
the surface may be brought to a smooth or polished exterior by rubbing it 
with any ordinary substance used for rubbing down or polishing mineral or 
metallic surfaces, 


2906. T. SuTtToN, Jersey, “ Preparing albumenised paper for photographic pur- 
poses.” —Dated 28th October, 1862. 

It is, according to this invention, proposed to prepare the paper before albu- 
menising it by soaking it in a solution of india-rubber, gutta-percha, 
benzole, or any of the other suitable solvents of these substances: for ex- 
ample, chloroform, kerosolene, or bisulphide of carbon. A very good solution 
for the purpose consists of five grains of india-rubber dissolved in one ounce 
of benzole. After the paper has been immersed ia this solution and dried it 
is to be albumenised in the usual manner. 


2908. A. Snanks and F. Koun, Robert street, 
“ Hydrostatic presses.” —Dat-d 29th October, 1862 
This invention consists in making a hydrostatic press worked by steam 
power, in such manner as to exert the direct pressure of the steam upon 
the water in the main cylinder of the press, by opening a free commanica- 
tion between this cylinder and the boiler, and moving the ram by this 
direct pressure until the resistance of the object operated upon he equal to 
this pressure, at which moment steam is admitted under a large piston 
operating on a ram of smalier diameter in communication with the main 
ram, so that the motion of the lesser ram produces on the larger one an 
increased pressure in the ratio of their respective areas. 


2911. A. Hoee, Londonderry, Glasgow, ‘* Smoothing irons.”—Dated 29th 
October, 1862. 

In one modification of this invention the body of the iron is in the form 
of a hollow box, of a square shape in cross section, and pointed at one or 
both ends, The box is formed with two ironing faces, and the other two 
sides are perforated or open. Through the centre of the box there is passed 
a pipe, which is pierced with minu‘e holes for gas jets, and gas being 
admitted to this central jet pipe by means of a flexible or jointed tube, the 
jets are ignited, and heat the side of the box which for the time being is 
uppermost. Openings may be provided to admit air to admix with the gas 
before ignition, as in what is known as the ** Bunsen” burner. When the 
top side is sufficiently heated for use, it is turned down, and the side which 
was downwards before is in its turn heated by the gas jets in readiness for 
use by the time the other side becomes cooled. To permit of the iron being 
turned in this way it is connected to the handle bow, so as to turn about its 
axis in the bow, while a pin inserted through a hele in the bow into either 
of two holes in the iron or box, serves to fit it in either position. The 
central gas jet pipe is fixed to the bow, so that it keeps its position notwith- 
standing the turning of the iron or box. One of the perforated sides is 
made removable, so that the interior may be cleaned. The ent is 
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susceptible of variation in its details; thus, for example, there may be three 

or more ironing faces arranged to be heated and brought into use in succes- 

sion, and a screen plate may be attached to the handle bow to screen the 
hand from the heat of the top of the box or iron.—Not proceeded with. 

2912. W. CLARK, Chancery-lane, London, *‘ Apparatus for ascertaining and 
recording the speed and distance travelled by vehicles, the flow and quan- 
tity of water, and other analogous purposes."—A comirunication.— Dated 
29th October, 1862. 

The principal features of novelty on which the present invention is based 
are as follow :—First, a band of paper of suitable width, and of a certain 
length, without any previous preparation, is wound on a reel or bobbin, and 
is replaced by another when used up. ‘This paper strip receives the various 
accidental marks or chronometric points, the nature of which is determined 
according to that of the operation to be controlled. This band is divided 
and pointed by the instrument itself, so that the divisions of time shall be 
indicated by groups and details clearly and visibly by means of a pointer, 
which cannot err with regard to the fidelity of its indications. Secondly, 
two cylinders are suitably disposed, and carry a band with them in their 
chronometric motion, which strip is graduated to an extent according 
to the purpose for which it is required, and divided into fractions 
of hours, or by measures according to each impulse imparted by means of 
points projecting on one of the cylinders, and taking into the other one in 
the manner of toothed gearing. Thirdly, a series of piercers of various 
forms, indicative of the nature of the operation, are caused to pierce the 
band at the divisions without arresting its progress at the moment when 
the controlling action is accomplished, that is to say, at its commencement 
and termination, according to the order previously determined by the 
nature of the operation. The parts for actuating apparatus are appro- 
priate to each kind of operation, and they are both regular and accidental 
in their action. 

9917. W. E. Genas, Wellington-street, Strand, London, “ Apparatus in 
connection with the pans of waterclosets."—A communication.—Dated 
29:h October, 1862. 

In carrying out this invention the inventor proposes to fit an to the shaft 
of the trap of the pan a crank connected by a rod with a lever, one end of 
which is furnished with a counter-weigh: to close the trap when the foot is 
removed from the pedal, and the other covered by a pedal of thin metal 
screwed to the flooring, in order that It may not catch in or veur clothes ; 
on this the foot is placed to bring the trap into action. For double- 
action pans a cock is seated on the shatt of the trap, so that it and the trap 
open at the same moment.—Not proceeded with. 

2919. D. Fryer, Carlton-square, Old Kent-road, and J. W. Merars, An- 
nett’s-crescent, Islingion, London, ** Casks, tanks, or other receptacles 
Jor containing petroleum aud other oils or spirits." —Dated 29th October, 
186 
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This invention consists in the application of a movable lining to the 
interior of the cask, tauk, or other receptacle for coniaining the above class 
of liquids, the o!ject being to prevent the contact of the oil or spirit with 
the cask or receptacle itself, and to obviate the consequent impregnation, as 
well as to prevent loss by leakaze. The lining is to be made of vulcanised 
india-i ubber.— Not proceeded with. 

2927. F. Gregory, Manchester, “ Presses for pressing seeds, fruits, hops, dc." 
— Dated 20th O-tober, i862. 

The crosshead of the press is, according to this invention, supported by 
two or more columns in the usual manner. Instead of turning the screw 
for the purpo-e of moving the ram or platen up and down, the patentee 
causes the nut to revolve, so that the screw moves up and down without 
turning. On the nut he ixes or casts a bevel wheel on a driving shaft, and 
likewise on the nut he fixes or casts a worm whee!, and gears it mto an 
endless screw or worm on another shaft. When the pressure is required, 
he gives a slow motion to the nut by turning the worm geared into the 
worm wheel, and when the screw ram or plateir are to be moved to or from 
the material, he puts the worm out of gear with the worm wheel, 
and causes the nut to be turnel more quickly by turning the bevel wheel 
geared into the bevel wheel! at the end of the nut, 

2929. J. Favon, King’s Norton, Worcestershire, “Gas burners for illuminating 
purposes.” —Dated 30th O-tober, 186 

In making gas burners according to this invention, the inventor bends a 

iece of iron tubing into the form of a ring, and joins the ends together by 

razing. The said ring is supported by the pipe conveying the gas, which 
pipe is brazed to the ring either at the point where the ends of the tube are 
joined or at any other part. On the upper side of the tubular ring holes of 
the requisite size are drilled for the passage of the gas. The smail iron 
tubing he employs may either be of a cylindrical figure or flattened. —Not 
proceeded with. 

2930. G. Piagott, Birmingham, “ Machinery fer punching, shearing, and 
rivetting sheets or plates of won, ec.” —Duted 30th October, 1262. 

This invention consists, First, of a punching machine for punching rivet 
holes, or holes for other purposes, in sheets or plates of iron and other 
metals or alloys. The said machive punches a plate on its two opposite 
edges or sides, and afterwards, without refixing the plate, punches the ends 
or sides of the rails at right angles with those first punched. Ry means of 
a differential dividing apparatus, which forms part of the machine, the dis- 
tance between the holes punched may be varied with great nicety. It also 
may be made to punch plates with any given camber. The punching 
machine is thus constructed :—The bed of the machine has slides, on which 
the table carrying the plate to be punched performs, first, a longitudinal 
motion, and afterwards a transverse motion. ‘The longitudinal motion is 
effected by a screw on which a toothed wheel works. The said toothed 
wheel carries a ratchet wheel on each side, and is made by a sliding motion 
to gear with pawls carried by one orother of two face plates, between which 
it is situated, so that, on a reciprocating motion being given to the toothed 
wheel, it may, by acting on the pawls on one or other side of it, communi- 
cate an intermittent motion in one or otherdirection to the screw, and thus 
move the table longitudinally. The transverse motion is thus effected: A 
shaft at right angles to the before-described screw carries at its end a disc, 
on one half of the periphery of which two threads of a screw are cut. On 
the under side of the table is a rack in which the said screw engages, As 
the said disc rotates, the screw threads, carried on one-half of it, engage in 
the rack at each semi-revolution, and advance the rack and table, while 
during the other semi-revolution the plain part of the disc is presented to 
the rack, and the said rack is not moved. Three punches are employed, 
two being opposite to each other on the longer sides of the machine, and 
the third at the extremity of the machine. The longitudinal punching is 
effected by the first two, and the transverse punching by ove of the first- 
described pair and the end punch. The punches are worked by levers 
actuated by the cranks on the principal shaft, and on a shaft at right angles 
to the principal shaft. The invention consists, Secondly, of a shearing 
machine constructed to shear one side and one end of a metallic plate, 
either at the same time or at two separate cuts. In this machine the 
patentee employs a fixed and movable cutter, both of which are angular, 
that is, bent in the middie or nearly in the middle at right angles. The 
working edge of the fixed cutter is in a horizontal plane, but the edge of 
the movabie cutter is inclined to the horizon. The extremities of the 
movable cutter are lower than the angular part, so that, as the said cutter 
descends, the cutting commences at the most distant points of the two sides 
of the plates, and terminates at the angle. When the cutting of two sides 
of the plate is performed at two operations, he uses a cutter of the ordinary 
kind, and supports the plate to be sheared on a table which 1s capable of 
moving through quadrants or other portions of a circle. After the shearing 
of one edge, the table is turned, so as to bring the other edge at right 
angles to that already cut. The invention consists, Thirdly, of a machine 
for rivetting together sheets or plates curved to the segment of a circle, the 
rivetting being so effected that the axis of the said rivets are in the direction 
of radii to the curve of the jointed plates. The machine is also adapted to 
rivet plain plates, 

2933. J. Biren, New Norfolk-strect, London, “ Apparatus for unstopping or 
clearing from obstructions, drains, water closeis, dc.” —Dated 3th October 
1862. 

This invention consists of a series of tools or implements of different kinds, 
which are capable of being adapted to the end o joi 

































jointed or other rod, so 
that they may be introduced into the pipe or tube for the purpose of removing 
any obstruction that may be found therein, In order to enable the jointed rod 
to be passed with facility by any projecting part of the tube, two or more anti- 
friction rollers are mounted on a swivel crosshead or horizontal swivel pin, 
So that they may rotate thereon in either direction.—Not proceeded with. 
2938. H. L. Cortert, Jachicore, Dublin, * Tuyeres.”— Dated 31st October, 1862. 
This invention relates to an improvemeut in tuyeres of the kind known as 
“water tuyeres,” for smith forge fires, cupolas, furnaces, and all purposes 
where air is introduced into fire to accelerate combustion, the water being, by 
means of this invention, forced to circulate in a continuous stream through the 
tuyere in obedience to the law, causing the heated particles of water to ascend 
to the surface or summit level of any body of water subjected to the action of 
heat. he circulation and continuous flow of the water prevents the deposit of 
any foreign matter in the water spaces of the tuyere, which is thus more 
effectually preserved from the action of the fire than has hitherto 
been the case. The tuyere, which may be connected in the ordinary manner 
with the water supply, is formed with an inner shell, constituting the usual air 
se, between which inner shell and the outer shell is an annular water 
which is divided into two or more partitions placed longitudinally, 
extending so far as in practice may be found desirable from the back in the 
direction of the tront or nozzle end of the tuyere, a space or opening being left 
there to make a junction between the chambers formed in > annular water 
Space of the tuyere by means of the partitions already dese ; or, if preferred, 
the partitions or either of them may be extended to the nozzle or front end of 
the tuyere, or the opening or passage connecting the lower with the upper 




















chamber or chambers may be placed in any part of the partitions already 
described, 
2941. A. AnpRews, Birmingham, “ Tool Sor cutting and rasping the pegs in 
boots and shoes.”—Dated 3\st October, 1862. : 
This tool consists of a flat shank provided at both ends with appliances for , other fancy trades there is not full employment. 





acting on the pegs which rise throngh the sole in boots and shoes. At one end 
of the shank the appliance is in the form of a rasp at bottom, with a cutting 
edge at top, so formed with ears or guards that, in using the tool, no cutting of 
the upper leather or lining can occur. At the opposite end the appliance is in 
the form of a hollow figure, with a cutting edge; this form of cutter also 
prevents any cutting of the lining or uppers in the use of the tool. Although 
the inventor prefers the shank to carry appliances, as above described, yet they 
may be similar at both ends, or the shank may carry one of the before-named 
appliances at one end only.—WNot proceeded with. E 
2942. C. GuBBiINs, York-place, Portman-square, London, “Irons sor ironing.’ 
—Dated 3lst October, 1862. 

The object of this invention is to prevent the possibility of singeing the 
articles being ironed, and the invention consists in dividing the box which con- 
tains the iron into compartments, the lower of which is to contain water or 
steam, and that above it the iron, while another compartment above the hot 
iron may contain water, with a communication leading into the bottom com- 
partment. 

2943. G. H. Morean, Hereford, “ Mechanical arrangements Sor raising and 
lowering bodies."—Dated 31st October, 1862, 

This invention consists of a number of ladder frames, each being of less 
width than the other, so that the same may slide one within the other, each 
having at the lower part thereof a cross piece, with a screw socket for taking 
the action of an upright screw shaft, to be worked by toothed-wheel gearing and 
pulley, with driving band and crank handle, or equivalents for the same, by 
giving motion to which each ladder frame will successively be lifted, so as to 
bring the lower end thereof to the top of the next one in which it slides, when 
it may be secured in position by means of a spring, catch, bolt 
will hold the same in its position until the whole series or the de 
the series are thereby elevated, when, by the bodies to be raised being moved 
up the step of the ladder frames, the same will be raised up ; or they might be 
raised by being fixed on the top of the innermost ladder frame. Bodies will, 
of course, be lowered by a reverse action.—.Vot proceeded with 
2946. G. SpeiGur, St. John-s road, Clerkenwell, * Collars Jor men’s wear.” 

—Dated 3ist October, 1862 

For the purposes of this invention the patentee forms the portion of the collar 
called the “ band” of paperor cardboard, and he forms, as a sepa piece, the 
portion called the “top” of paper or cardboard also. The two pieces he 
connects or unites by a “top” or piece of “linen,” or other textile fabric, 
which covers the paper or cardboard “top” on the side which is outermost 
when the collar is in wear; a part of the said linen or other textile * top” 
also forms what may be called the joint, bend, or flexible portion between the 
two paper or cardboard portions (allowing the top to be turned down in turn- 
down collars, or to be set up in stand-up collars); or the two paper or card- 
board portions of the collar—that is to say, the paper or cardboard “* band” and 
“top,” may be in one piece, the paper or cardboard * top” being covered with 
a “top” or piece of linen, or other textile fabric, on the side which is outer- 
most when the collar isin wear. The “ top” is thus formed of two materials, 
an inside and an outside portion, one of paper or cardboard, and the other of 
linen or other textile fabric ; the latter is pasted or otherwise attached to the 
band at the nearest margin, He fixes or connects the piece or **top” of 
linen, or other textile fabric, to the paper or cardboard “top,” and he turns 
the edges or margins of such piece or top of linen, or textile fabric, over the 
corresponding edges or margins of the paper or cardboard top, whereby a 
superior edge is obtained. By these means the portion of the collar which, 
when in wear, requires, on account of the play of the neck or head, considerable 
fiexibility, so as to yield without breaking (and which portion of the collar is, 
when in wear, exposed to view), will be of linen or textile fabric. He coy 
the parts at the ends and middle of the band, in which are the button hol 
with tabs, patches, or pieces of linen, or other textile fabric. 

















































































THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Iuprovep Feerine In THE Fintsnep Iron Traps: Jise in the Price 
of Welsh Bars: Steady Accession of Orders—Puvviers’ Srrike 
Continuep: The Inconvenience to the Trade—Pic lnon Trave: 
No Sales: Over Supply—lnonstone Trave: Good Inquiry—Coau 
Trave: Falling-off in Demand —ComMitTaAL ON THE CHARGE OF 
Sreatine 3,000 ‘Tons or Coat — Unirorm Ratine or Mines, 
Ironworks, &c.—Harpware And Fancy ‘l'rap Birmin,ham 
Trades Less Active: Wolverhampton and District Trades Tolerably 
Good—T ne Gases at Buast Furnaces: Explosion of a Gas-pipe 
at the Osier Bed Furnaces -Accwent 1X A Per Suarr: The Jn- 
portance of the “ Bonnet” on Skips. 

Tue ironmasters of South Staffordshire are this week in somewhat 
better spirits than they were last. This improved state of things is 
due chiefly to the fact that the leading South Wales houses have 
just declared an advance in bars to the extent of 7s. 6d.a ton. Up 
to the present date Welsh bars have lately been delivered here (and 
have come into competition with some South Staffordshire bars) at 
£6 at the works. Now, however, they cannot be had for less than 
£6 7s. 6d. ‘This rise is the more gratifying as the Welsh houses have 
recently been very short of orders. Then, we are now receiving a 
tolerably good supply of orders form home consumers, as well for 
sheets as for plates, but especially for the latter. Nearly all the first- 
class works have as many orders as they can execute. They are 
still, however, inconvenienced by the strikes of puddlers. But afew 
more men are in this than there were last week. Some second- 
class works are also inconvenienced through their men taking 
advantage of the strike to be idle and complaining; all which 
their masters are obliged to submit to. Pigs are not yet selling; 
vendors assert that the trade was never duller than it is now, and 
that its present condition is due to the over-supply that has lately 
prevailed. From the Middlesboro’ district in particular there has 
lately been very large quantities of iron coming into this district 
in the shape of pig. At the same time that the pig iron trade is so 
slack, the demand for the best ironstones of this district keeps up, 
and tolerably high prices are secured. 

This cannot be said of the coal trade, which is not so active as it 
was last week, owing chiefly to the continuance of the puddlers’ 
strike, but also to a falling off in the domestic consumption. In 
hard coal that may be stacked, and for slack for lime-burning and 
brick making, and the like, the demand is still pretty good. 

Oates, owner of a colliery at Darlaston-green, was, on Friday, 
brought up on remand, at the Wednesbury police-court, charged 
with stealing 3,000 tons of coal value £1,000, the property of the 
Rev. M. Hathaway, incumbent of St. George's Church, Darlaston, 
from beneath that church. This case was heard at a special session 
held a week previous, but adjourned for Mr. Motteram, barrister, to 
make his defence. The same mugistrates were present. Mr. Slater 
again appeared to prosecute; but instead of Mr. Motteram, Mr. 
Duignan appeared for the defence, aud said be had resolved not to 
occupy the time of the court with any witnesses for the prisoner. 
After carefully examining the evidence adduced on the last occasion, 
he thought there was a prima facie case for the Assizes, and his 
client would reserve his defence until then. The prisoner was then 
committed to take his trial at the next Stafford Assizes, bail being 
accepted for his appearance. Mr. Duignan was bail for £500. 

The rating of coal mines, iron works, railways, canals, &c., in 
this district, has long been a question involviug considerable difli- 
culty, and a strong desire having been evinced to secure uniformity 
in the system to be adopted throughout the country under the re- 
cent Assessment Act, a meeting was beld at the board-room of the 
workhouse, on Wednesday last, to consider the subject, with a view 
of establishing the same system of rating throughout each union. 
Several unions were represented. The rating of coal was first con- 
sidered, and after auch discussion it was resolved that coal miues 
be rated upon a proportion of their sales, and that the gross estimated 
rental be as follows:—Thick coal pits : one-sixth of the sales or the 
amount of draught. Rib and pillar pits, thin coal pits with brooch 
coal: one-tenth of the sales, or draught; and that 20 per cent. be 
allowed off to find the rateable value. With respect to ironworks, 








| it was resolved that it was desirable they be valued on the number 


of puddling furnaces, as 2 principle subject to exceptions, and that 
25 per cent. be allowed off to find the rateable value for blast 
furnaces, forges, mills, and foundries, In regard to railways and 


| canals it was resolved that it is desirable that the railways and 


stations in the different unions now represented here be valued by 
one competent person, the same principle to be adopted also for 
canals. ‘he meeting was then adjourned to Tuesday, 23rd June. 
Relative to the general hardware and the fancy trades, we have to 
report that in Birmingham most of the factories are on full time, but 
to secure this constant work some makers have to work for stock 
slightly. ‘The metal rollers, bedstead makers, tube makers, edge- 
tool makers, are doing an average trade; but in the jewellery and 
In the Wolver- 





hampton district the tin-plate works keep tolerably well employéd 
on orders from hand to mouth. The japan trade is not . 
proved. The casting trade is pretty good, but principally for the 
smaller class. For railway fittings there is also a sufficient demand 
to keep the works in the district in full operation. 

On the whole the lock trade continues brisk, although in ope or 
two branches there has been a slight falling off during the past fort- 
night. This circumstance, however, must be attributed to the 
approach of the end of the quarter, which is always a slack season. 
The rim and padlock makers are busy with foreign orders, and the 
manufacturers of mortice locks are tolerably well employed. In the hall- 
door, dead, draw-back, and other branches, there is also little cause of 
complaint. We are, however, unable to report so favourably ofthe chest, 
till, and cupboard, and lock trades, the makers of these articles being 
still to some extent dependent upon America; and although it is 
clearly “ hoping against hope,” these manufacturers may be classed 
amongst those who with exemplary patience are anticipating the 
Transatlantic conflict and the return of commercial activity in the 
States. ‘The key stampers, although perhaps scarcely so busy as 
they were a few months ago, are well employed, and in the miscel- 
laneous articles of manutacture, such as currycombs, gridirons, bolts, 
latches, &c., there is ou the whole moderate activity. That the 
condition of the artisays is much improved is evident from the 
manner in which Whitsun holidays were observed, more signs of 
vigour and enjoyment being manifest than has been witnessed for 
the past three years, At the Summerford Works, and indeed at all 
the chief manufactories, the workmen are now fully employed, and 
“short time” in any branch of the trade is rather the exception than 
the rule. 

A manufactory for the production of Mont Storm's breech-loading 
rifles, rifled on the Braendlin principle, has been.opened in Birming- 
ham. Although the invention is of Transatlantic origin, the rifle is 
manufactured in England. It is a breech-loader, and, as may be 
naturally imagined, a small bore. The question of which shall take 
precedence as weapons —breech-loaders or muzzle-loaders—has long 
been a moot point, but the subjoined score made with one of these 
rifles by Sergeant Mathews, at the range of the Birmingham Battalion 
at Bournbrook, must prove that there is some virtue in this class of 
rifle. Sergeant Mathews first fired five shots at the 800 
yards range with the following results:—Three bull’s eyes and 





two centres, scoring thirteen points in all; at 600 yards, 
in five shots, Mr. Mathews made four bull's eyes and 
oue centre, scoring fourteen points. These resulis must 


show, despite the differences of opinion with regard to breech and 
muzzle loaders, that Mont Storm's rifle is a remarkably fine weapon. 

With a view to economise the consumption of fuel beneath the 
boilers at blast furnaces by which the blast is heated, certain makers 
of pig iron have adopted a plan for bringing down from the top of 
their furnaces certain combustible gases that would otherwise go to 
increase the volume of flame that is ever and anon belching from 
the mouths of the huge structures peculiar to this and to every 
other iron-making district. The plan pursued is to insert a pipo of 
huge proportions made of sheet iron and rivetted together, 
as in the manufacture of a boiler, into the furnace near to 
the feeding gallery surrounding the summit, and after making a 
short elbow, to bring it down almost perpendicularly by the side of 
the furnace. Through these pipes the gases are conveyed to the 
fires beneath the boilers, where they iguite and burn with a great 
heat, to the saving of a considerable amount of fuel. Unless 
considerable caro is used in the working of the apparatus, acci- 
dents are likely to happen, inasmuch as with certain mixtures 
the gases become explosive; and explosions not unfrequently 
occur, but they are scarcely ever accompanied with loss of 
life, and seidom with a destruction of property of much importance. 
Such an accident happened on Wednesday morning at the Osier Bed 
Furnaces, near Wolverhampton, where, among other works in this 
district, the apparatus in question has been adopted. Here, at about 
half past six in the morniug, the monster pipe we have described 
became rended by an explosion of the gases passing through it, 
and a portion of the machinery attached to it was destroyed ; 
buat personal injury was sustained by no one, The Osier Bed Fur- 
naces being the property of Messrs. Sparrow, and the accident having 
happened near to the scene of the fatal boiler explosion which 
occurred last Saturday week at the finished iron works of Messrs. 
W. and J. 8. Sparrow, rumour attached larger proportions to the 
occurrence than it deserved. For some time there was much alarm 
felt in the immediate district surrounding the furnaces, and in 
Wolverhampton; but it will be seen that the consequences were not 
of a serious character. 

An accident has happened, which shows the value of the Govern- 
ment requirement that skips should have a covering upon them 
during the ascent and descent of the workmen in the pit. On 
Monday evening, as six of the miners engaged at one of the Messrs. 
Cochrane’s pits at Shut End, near Dudley, were being drawn up the 
shaft in a “cage,” wher about a few yards up they became conscious 
of a heavy mass bearing down upon them ;a fearful crash followed 
as a skip from the bank struck the bonnet, and singular to relate 
killed none of the inmates. The only man seriously injured sus- 
tained a severe fracture of the skull, but is not at present in absolute 
danger. It appears that in consequence of a horse taking fright a 
skip fell down the shaft. Its weight, with the iron hoops aud tackle 
attached, is estimated at half a ton. The persons on the bank expected 
to find every man in the ascending cage a mangled corpse, and their 
astonishment can easily be imagined when they discuvered that the 
lives of their comrades had been so miraculously preserved. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LIVERPOOL! Approaching Meeting of the Institution of Mechanical 
Engineers: Mersey Docks and Harbour Board—Ownenrsuir or THE 
Som art Birxennead: Jinportant Casem1MPeNdING STRIKE IN THE 
Yorksume Coat Distaicts—Tne Cieveranp leon Trappe: Great 
Prosperity — Norraexn Marrers: Commencement of Important 
Works at Bishop Auckland; Glazedale Smelting Company : 
Derwent lronworks: Steam Shipbuilding: The Elswick Works, §c.— 
Srate or ‘Tape at Suerrieno—THe Manuracturine Distraicrs: 
Proposed Works at Bolton and Oldham : Great Increase of Employ- 
ment as Compared with the Winter—Scortisn Marrers: Revival 
of the Cottm Trade: Busley Railway: Steam Shipbuilding: The 
Pig lron Trade—Yaver Lark Navication—Exrort or a ‘Traction 
ENGINE. 

ComMMENCING, as usual, with Liverpool, we note that at the last 

meeting of the Town Council of that borough a letter was received 

from Mr. W. M‘Gregcr, chairman of the Institution of Mechanical 

Engineers, respectfully requesting the patronage of the Mayor to the 

proposed sessions of the Society in Liverpool, in August and his 

influence in obtaining the gratuitous use of the small concert room in 

St. George’s Hall for the purposes of the Society on August 4th, 

5th, 6th, and 7th. Leave was granted for the use of the room. At 

the last sitting of the Mersey Docks and Harbour Board the 
engineer reported on the question of improving the street entrances 
to several of the Liverpool docks, and the subject was referred for 
further consideration. It was agreed to lengthen the north lock 
leading from the Canada basin to the Canada half-tide dock from 
78ft. to 97ft., at an estimated cost of £2,900, upon an undertaking 
from the Bridgewater Trustees to pay a sum of £500 towards the 
expense of the work, and also to lower the bottom of the east of 
the Clurence graving docks, at an estimated cost of £2,100, after the 
Birkenhead graving docks are opened. Mr. Graves having moved 
the confirmation of the recommendations, Mr. Boult said he believed 
the alteration of the Clarence graving docks would be a great 
improvement; but as to the Canada north lock he though some 
explanation was necessary. That had been done at the suggestion 
of the Bridgewater Trustees; and although they approved of the 
original drawings, yet they came to ask them to spend another 
£3,000, themselves contributing only £500. It might be that the 
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dock would be better by the change, but for the trustees to offer to 
pay only one-sixth part of the expense which was gone into for 
their benefit was perfectly unreasonable. Therefore, though he 
might be left to vote by himself as usual, ne moved that the work 
be not proceeded with, unless the Duke’s trustees consented to pay 
£1,450, instead of £500. Mr. Graves explained with reference to 
the Canada lock, at the suggestion of the Bridgewater Trustees it 
had been agreed to alter the width of the lock so as to admit of two 
boats; but, consequent on the hurry of business, Mr. Hartley, in 
widening it, omitted to make sufficient allowance for the greater 
sweep the gates would take in opening on the increased breadth. It 
was found that in consequence the lock would not accommodate more 
than one boat. It was to avoid that accidental difficulty—an over- 
sight it was acknowledged to be—that the present ,proposal was 
brought before the board. They had endeavoured to make better 
terms with the Bridgewater ‘Trustees, and to get one-half the 
expense from them; but on going into the whole matter, they did 
not feel justified in offering more than £500, and as the committee 
could not get more out of them they accepted that sum. Had the 
alterations been made originally the cost would have been £1,900 ; 
so ‘that virtually the additional cost by the oversight was £1,000, 
and one-half of that the Bridgwater Trustees had agreed to pay. 

On Friday judgment was given in the Court of Common Pleas in 
the important case of Vyner v. the Mersey Docks and Harbour 
Board. The question at issue is the ownership of the land on which 
the Great Float at the Birkenhead works has been constructed. 
The Chief Justice, with whom the other learned judges con- 
curred, said in 1844 there had been an agreement to sell the land in 
dispute, and an indenture of conveyance of it executed by the Woods 
and Forests in 1853. If the land in question] had belonged to the 
Queen, and had not belonged to the plaintiff before then, these in- 
struments would have given a legal or equitable title to the defen- 
dants. But if the land was conveyed to the plaintiff in 1830, the 
subsequent grant by the Crown could have no avail. It was said 
that the tide of the defendants in 1844 or 1853 ought to prevail 
under the statutes passed in 1849 and 1855 relating to the Birken- 
head Docks; but he thought that neither of these statutes conferred 
that right. The statute of 7th and 8th Victoria, passed in 1844, 
was the inception of these important docks and works at Birken- 
head. Section 125 contemplated works on land indicated in Sche- 
dule C, but those lands all lay to the east of Mr. Vyner’s boundary ; 
that statute, therefore, had no connexion with Mr. Vyner’s claim, 
further than this, that the statute contemplated a tidal basin and an 
embankment against Wallassey Pool, which would throw back the 
water. Even if there had been a wider intention recited, and a wider 
power granted by the Act, be thought this statute would not 
have enabled her Majesty to grant to the Birkenhead Commis- 
sioners land which was already vested in other persons. 
Ile did not deny, of course, that Parliament might give the 
right; but, without express words, he should presame strongly 
against it. The Commissioners were empowered to grant all the 
estale, right, title, and interest of her Majesty which might be 
required; but that would not enable them to grant any more than 
her Majesty’s lawful estate. ‘The defendants did not rely so much 
on this statute as on the statute of 1855. That statute was for 
transferring the rights which had passed under various Dock Acts 
to the Birkenhead ‘Trustees, and ultimately from them to the Cor- 
poration of Liverpool. In his opinion that statute created no 
statutable title in the Corporation of Liverpool. ‘There were no 
words in the statute to extinguish an estate in Mr. Vyner, and to 
convey co the Corporation of Liverpool; but the statute was passed 
probably in the belief that the Birkenhead Trustees had the title. 
‘The statute enacted that the Corporation of Liverpool should have 
the docks the same as the Birkenhead Trustees held them. The 
trustees held them with the right to have the water there as an 
easement, but with the right to the soil in Mr. Vyner. Mr. Vyner 
was said to have concealed his rights, and to have allowed the 
Birkenhead Trustees to invest large sums of money in this land, 
improving its value to an enormous extent, and when the capital 
was fixed then to have come forward and set up his title, and 
that, therefore, he must be considered to be either estopped, or 
to have given such a license as would bar him from bringing an 
action of ejectment. But on looking at the conduct of Mr. Vyner 
from 1844 to i858, he could not find that Mr. Vyner had been want- 
ing at all towards those who were carrying on operations. He gave 
them full notice of his rights, and of his intention to stand upon 
them. In 1845 Mr. Vyner’s title was inquired into, and found to be 
valid, and his right was recognised. It was diflicult to impute to 
him that he meant to forego his claim to the soil to encourage the 
Commis;ioners to lay out a million or more of money. His right 
was recognised in the statute of 1845, and he (the Lord Chief Justice) 
was at a loss to know how he could be said to have given up his 
right. He had claimed to dredge in front of his land, and had 
always done acts consistent with the claim. ‘The conveyance before 
1855 from the trustees was an act done unknown to Mr. Vyner, and 
in respect to that no reproach attached to him. When the Commis- 
sioners commenced their works Mr, Vyner came forward and gave 
them notice of his rights. He therefore thought that the allegation 
that Mr. Vyner had in some degree forfeited his right to an eject- 
ment failed. Mr. Vyner had said by his counsel, “1 don’t want to 
turn you out of possesrion from what is my soil; you may keep your 
docks; but I claim to have that property, and if you wish to turn 
me out of it, do it, making me compensation for my right.” He 
claimed compensation, not in respect of improvements, but said “ Buy 
me out; give me the value of it as it stood before you made this 
large investment on it.” ‘The defendants had invested an enormous 
purchase-money in the land, but in his judgment they must buy out 
Mr. Vyner, and judgment must be given in that gentleman’s favour. 
This must be rather a serious matter for the dock trust. 

It is stated that there is some probability of a strike in the York- 
shire coal districts, some of the principal employers having given 
notice of considerable reductions, both in prices and in the mode of 
working. 

The iron trade of the Cleveland district appears 
perous condition. At the commencement of the 
the position of the blast furnaces was as follows:— 





to be in a pros- 
present month 


Place and Owners. In, Out, Total. 
Eston—Bolekow and Vaughan... .. 0 2. «2 9 eese » 9 
» Clay Lane Company .. 6 os 2 3 cose — seve 38 
» South Bank Company... .. oe of 3 eeoe — eve 3 
Cargo Fleet—Jones, Dunning, and Co. .. SB coco = voce 8 
” Cochrane and Company .. © 4 ceoe © gooe 4 
mm Gilkes, Wilson, Pease, and Co... 4 ee + ecee O 
Middlesborough—Bolckow and Vaughan .. 3 co — eooe 8 
“ Hopkins and Co... .. 6. 1 oo DB oes 3 
Port Clarence Bell Brotbers .. co ce 5 coco |b cece 6 
Norton—Warner, Lucas, and Barrett... 6. 3 seco —- coos 3 
Stockton—Holdsworth and Co... se se oe B cece —™ coon 8 
Ferry Hill—-J. Morrison .. oc oc of cc 3B cece = cove 8 
Thornaby —W. Whitwell and Co. co 0 BS coco “= cooe 8 
Darlington—South Durham Company .. .. 3 os  cooe 3 
Witton Park —Bolckow and Vaughan .. .. 4 sees = ose 4 
Stanhope— Weardale Iron Company oo = ccoe 1 cove I 
Towlaw—Weardale Iron Company.. .. «2 4 eeoe 1 soos 5 
Consett—Derweut Iron Company .. 0 62 oe 5 cece 13) coos 18 
62 18 80 
_The number of furnaces now in blast is larger than at any pre- 
vious period. Thus the movement of affairs during the last six 
years has been as follows:— 
In, Out. 

May Ist, 1863 .. .. «oe co oe Gl cove 19 

June let, 1862 .. 2 « « 54 eee 25 

” 1861. 49 27 

” 1860 .. 53 21 

a 1859 5 12 





” 1B5B 1. ce ce ce oe OS 


As regards other northern matters, it may be added that last week 
witnessed the commencement of extensive works about to be erected 
by Dodd’s Patent Metal Goods Company at Bishop Auckland. The 
town of Bishop Auckland, although situated in the centre of large 
coal, iron, and lead works, hes hitherto been unable to participate in 





many of the shee which the immediate presence of large 
manufactories invariably confers, but it is expected that the new 
works will add very largely to the trade and prosperity of the town. 
The Bishop Auckland establishment is to be an extension of a manu- 
factory hitherto conducted at Bedburn, and which has for some time 
enjoyed considerable fame for its manufacture of augers, cork cutting 
and currying knives, &c., and the working of one or two useful 
patents taken out by Mr. Dodds. The establishment will cover 
about four acres of ground, and it is to be connected by a branch 
line with the Stockton and Darlington Railway. A company has 
just been formed under the title of the Glazedale Smelting Company, 
for the purpose of building four smelting furnaces at Glazedale, in 
Danby, on the line of railway now in course of construction from 
Castleton to Grosmont, near Whitby. The proposed capital is 
£40,000, and it has been fully subscribed, one-half being held by 
two firms. Thirty acres of land at Glazedale End have been pur- 
chased, and about 200 acres adjoining have been leased. ‘The pro- 
perty contains the Pecten and Avicula seams of ironstone, and a 
portion has the Top Seam valuable for mixture. Operations are to 
be commenced when the railway is more advanced. It is reported 
that two other companies will be formed for erecting furnaces and 
smelting works for heating the immense quantity of ironstone found 
in the neighbourhood of the Castleton and Grosmont Railway. In 
reference to the Northumberland and Durham District Bank, Vice- 
Chancellor Kindersley has expressed himself as emphatically favour- 
able to the sale of the Derwent Ironworks, which is now the main 
point of contention; but in order that the creditors might have 
ample time to consult their own interests, he directed that the sale 
should not take place until November, unless the property was pre- 
viously disposed of by private contract.— Messrs. Marshall Brothers, 
of Willington Quay, have an iron screw steamer of 492 tons and 80- 
horse power ready for sea. They have also on hand ascrew steamer 
of 800 tons register and 100-horse power; and another screw of 
700 tons register and 90-horse power. The same firm are commenc- 
ing five screw steamers of 1,250 tons register and 140-horse 
power each. On Saturday Messrs. Richardson and Co., of Low 
Walker, launched a screw steamer named the _ She is built 
for the Shields Stezm Shipping Company (limited), and is 
to trade between London and Shields. Her dimensions are 
180 feet in length by 27 feet beam, by 16 feet 6 inches in 
depth. She is to be propelled by a pair of direct-acting engines, 
70-borse power, by Messrs. R. and W. Hawthorn, of New- 
castle, and is to carry 700 tons cargo. She is to be fitted up with 
steam crane, water ballast, Turpie’s patent reefing sails, and other 
improvements. This vessel, which is considerably larger than the 
one at present on the line, will no doubt be a great acquisition to 
this enterprising pany.—On Wednesday an iron screw steamer 
was launched from the yard of Messrs. Richardson, Duck, and Co., 
South Stockton. Mr. W. Whitwell named her the “ Boliver” as she 
left the stocks. Her engines, provided by Messrs. J. Thompson and 
Co., of Newcastle, are 160 nominal and 630 effective horse-power. 
She is to be fitted up for accommodating thirty-six first-class passen- 
gers, and will run between Liverpool and the West Indies. Capt. 
W. Kiddle will command the vessel. ‘The Gateshead, another fast 
steamer belonging to the Tyne General Ferry Company, made an 
excellent trial trip yesterday week. ‘ihe Gateshead is of the same 
dimensions as the Robert Chambers, and was built by Messrs. J. 
Rogerson and Co., while the engines were manufactured by Messrs. 
Hawks, Crawshay and Sons.—The total amount paid to the Elswick 
Ordnance Company on the cessation of its contract with the Govern- 
ment will amount in all to £85,000, the Government receiving full 
value for £20,000 of that sum.—After some unavoidable delays, 
Messrs. Tennant, the great chemical manufacturers of Glasgow, 
have completed their arrangements for transferring the larger por- 
tion of their works from the Clyde to the Tyne, at Hebburn. The 
ground taken is nearly 150 acres in extent, and the works are ex- 
pected in time to cover all this area in one form or another. 

Sheffield trade is in a quiet state, but, on the whole, a consider- 
able amount of business is being done. The demand for steel at 
most of the principal houses is tolerably good, both for exportation 
and home consumption; but the cutlery trades are still dull. The 
brass works are fully employed, and the railway wagon builders are 
moderately well off tor orders. 

On Saturday the Bolton Town Council held a meeting “to consider 
the subject matter of a letter received from the Home Office, relating 
to works of local improvement, with a view to the employment of 
the operatives now out of work, and to confer with Mr. Farnall and 
Mr. Rawlinson (Government inspector) thereon.’ The object for 
which the meeting was convened was discussed at length, and it 
appeared from the proceedings of the various committees that the 
waterworks committee would require £10,000 for the new reservoir 
in course of erection. ‘The streets committee consider they could 
beneticially expend £15,000 in sewerage works. ‘The markets com- 
mittee and sanitary committee would require to borrow nothing for the 
small outlay they require; while, for the erection of a town hall, if 
agreed upon, from £20,000 to £25,000 would be required. The carrying 
out of these works was earnestly urged by some members of the 
council, and opposed by other; and after considerable argument, pro 
and con, the meeting broke up without any decision being arrived at. 

The report of a committee appointed by the Oldham Town Council 
to consider the question of the adoption of such portions of the 
Public Health Act of 1848 and the Local Government Act of 1858 
as may be necessary to enable the town to raise money for the 
formation of a people’s park, so as to furnish out-door labour to the 
able-bodied recipients of relief, has just been presented. ‘The report 
recommends the council to adopt, for the present, the 74th section of 
the Public Health Act, relating to public parks, and such other sections 
of that Act and the Local Government Act as are requisite forthe proper 
working of the 74th section, including the powers to purchase lands 
and borrow money. The committee has also made inquiries as to a 
suitable site for the park, and the probable cost, and the report 
recommended the purchase of the Swineclough estate, belonging to 
the Rev. Mr. Cocker, and now in the occupation of Mr. Jerry Lee. 
The estate contains about 52} acres of land, adjacent to the town, 
and presenting features which recommend it as a most desirable 
site for a park. Mr. Cocker is disposed to sell it at a fair and rea- 
sonable price, and it is estimated that the total cost for land and 
preparation will not exceed £20,000. It is proposed to lay out 40 
acres as a park, and it is contemplated that the remaining 12 acres 
will be very valuable as building ground, so as to lessen materially 
the burden of repaying the necessary loan, and only increase the 
rates by 3d. in the pound. Meanwhile, in the presence of these ex- 
cellent measures, the state of employment in the manufacturing 
districts continues to improve. ‘hus a report presented to the 
central executive relief committee at Manchester on Monday ob- 
served :—* The state of employment in the staple trade of the dis- 
trict having undergone a most important change for the better, a 
large reduction of the recipients of relief both from the boards of 
guardians and the local committees has taken place. The general 
effort in the district to afford employment to the able-bodied men 
out of work has no doubt contributed to this result. As regards 
employment, the returns show that 13,451 persons have gone on full 
work since the 25th April, whilst there are at least 5,000 more who 
have done so in districts from which there are no returns, in conse- 
quence of the local committees having suspended operativns for the 
present. The boards of guardians have reduced the number of 
persons relieved by them from 184,172 to 160,890, being 23,282 less 
than in April, and the local committees show a reduction of the 
number of persons solely dependent on them of 46,856. The expen- 
diture of the local committees was £74,900 in May, being £14,443 
less than in the month of April.” 

In Scotland we note that the Catrine cotton mill, near Kilmarnock, 
has been re-opened with the prospect of employment 4} days per 
week. The construction of the Busley Railway is about to be 
proceeded with. Clyde shipbuilding continues brisk. Yesterday 
(Thursday) weck Messrs, W. Denny and Brothers, of Dumbarton, 
launched a powerful paddle-steamer, intended to be employed for 
towing purposes on the Hooghly. This vessel is 450 tons, and her 
engines are to be 250-horse power. She is the property of Messrs. 








Gladstone, Wyllie and Co., Calcutta. Messrs. Wm. Denny and 
Brothers have contracted to build two large paddle steamers, to be 
employed on the Yangtze River in China. One of these vessels is 
for Messrs. Gibb, and is to be 1,460 tons, with engines of 350-horse 

wer, and the other, for Messrs. Jardine, Mathieson and Co., is to 

2,040 tons, and 450-horse power. They are to be similar in design 
to the Rona, built last year by Messrs. Denny for the same trade, 
and the property of Messrs. Jardine, Mathieson and Co. Messrs. A. 
Woodrow and Sons observe in their circular on the Scotch pig iron 
trade :—“ The operations in our pig iron market throughout the past 
month were of a very unimportant character. There were few 
fluctuations in price, and but for Dame Rumour there would have 
been none at all. With us there was a strong desire shown to get 
higher prices ; for a short time they were obtainable, taken advantage 
of to some extent, and anon there was nothing left to take advantage 
of. The raising of the rate of discount, first to 3} per cent., and five 
days later on to 4 per cent., tended in some measure to check specula- 
tion ; and now that money is dearer, with no immediate prospect of 
its being cheaper, we have less reason to anticipate any permanent 
improvement in our market than we had a month ago. So far as 
the trade itself is concerned, there is every reason to be satisfied 
with its present position. The shipments, so far, bear favourable 
comparison with those of last year, and the home consumption con- 
tinues at a much higher point; and were it not for the heavy stock 
on hand, the ownership of which is changing day by day to a greater 
or lesser extent, we should have more confidence in steady, if not 
improved, prices than we have had or can have at this moment. The 
price Jast month gave way from 51s. to 50s. 43d. cash, improving 
thereafter to 51s. 5d., and again receding to 50s. 4}d. About this 
point a large business was done, the market closing firm, with 
buyers at 50s. 6d. cash, and sellers at 50s. 7d. The average for the 
month is 50s. 8d., against 53s. 5d. in May, 1862, and 48s. in May, 





1861. The export returns were—in 
May, 1863. May, 1862. May, 1861. 
Tons. Tons. Tons. 
Foreign .. oc cc co 29,526 .. os 24,577 oe - 27,815 
Coastwise .. «2 «oe o- 27,257 .. .. $1,458 .. .. 37,822 
56,783 56,035 65,637 


An attempt is being made to revive the old “ Lark Navigation,’ 
between Mildenhall and Bury St. Edmunds. Mr. G. R. Burnel 
C. E., has prepared an elaborate report on the subject, in which he 
argues that such an undertaking is just what Bury St. Edmunds 
requires to revive its trade, and to enable it to become a centre for 
the supply of the wants of the agricultural population of the dis- 
trict, as well as for the export of its produce. The report states 
that the old system of cloughs and staunches will be abandoned, 
and that the depth of water preduced by them will be compensated 
for by the bed of the river being lowered. The number of locks 
between this town and Mildenhall will be reduced to 13, with falls 
varying from 4 feet to 7 feet 6 inches. The number and irregu- 
larity of these locks may, it is thought, be the subject of negocia- 
tion with the landed proprietors hereafter. The whole cost of the 
improvements, including the extension of the navigation up to the 
town, with docks, &c., is estimated at £18,000., and the cost of 
sea and river vessels, working capital, &c., at £15,000 ; and a caleu- 
lation of the cost of transporting coals, on the very moderately as- 
sumed consumption of 25,000 tons per annum, and at prices which 
would allow of their delivery at Bury at 14s. 8d. per ton, shows a 
profit of nearly 9} per cent. on the whole capital invested. This is 
without any allowance for other heavy articles of import, or for 
Isleham lime, flints, and produce of the district, which might be 
expected to be carried out. ‘The whole subject was discussed at 
considerable length, at a meeting held at Bury St. Edmunds on 
Tuesday. Some opposition was urged against the practicability and 
policy of the project, but the meeting decided on appointing a com- 
mittee to inquire into the details of Mr. Burnell’s scheme, and to 
present a report upon them on a future occasion. 

A large traction engine passed through Boston on Tuesday, on 
its way from Ipswich to Hull, where it has probably by this time 
been shipped for the Continent. 





METAL MARKET. 


Tuk metal market remains much the same as last week. 

Scorcn Pi@ lxon is a little firmer, with a very limited business, the 
shipments during the last week were 11,000 tons, against 14,500 tons same 
date last year. The quotations are :— 

Mixed Nos. Warrants, ‘* Buyers” at 50s. 9d. ; Sellers, 51s. 0d. 

No. 1 G.M.B. oe at 50s. 3d. ~ 50s, 6d. 

No.3 5, ts at49s.9d. ,, 50s. Od, 
Gartsherrie, 55s. ; Coltness, 562. ; Calders, 533. ; Glengarnock, 52s. 

Correr.— Dull of sale; sheathing, £96 ; tile and cake, £89 per ton. 

EnGuisu Tin is very firm, and quoted at Biock, £122 ; bar, £123 ; Banc, 
£134; Straits, £128, 

Tin PLates.—In good demand. Coke is quoted at, 22s. 6d. to 243 ; char- 
coal, 29s, to 31s. per box, according to brands. 

RatLs.—A good inquiry; £5 103, is the price for ordinary specifications, 

Bar Iron.—£5 7s. 64, for cargoes at the Welsh ports. 

Leap.—A steady market ; £20 for common brands. 

SpELTER.—The price remains as it has done for the last eighteen months, 
viz., £18 per ton. "9 

QUICKSILVER.—£7 per bottle; in limited demand. 


65, Old Broad-street, London, 9th June, 1863. Moate anv Co. 








PRICES CURRENT OF TIMBER. 








1862. 1863. 1852, 1863. 
Periond- 4 wf &% £5 £8 Per load— % 4m £28 £3 
Toak...0...000000033 O13 0 1510 17 0 Yel, pine, per reduced C. 
Quebec, redpine.. 310 419 310 4 10 Canada Ist quality 17 018 0 17 0 1810 
yellow pine. 31' 410 3 0 4 0 2nd do .. 11 O12 0 13 01210 
St.Joha,N.B,yel. 0 Ov © 5 0 3510 Archangel, yellow. 13 01310 13 01319 
Quebec, ork, whie5 10 610 5 © 510 ‘St. Petersbyg.yel... 1L1912 0 12 01210 
irch 310 410| 310 40 Finland... - 9 010°0 9 010 0 
ovo 0 0 0 Mem + 10 015 0 10 015 0 
lo 5 0| 310 415 Gothenburg, yel... 10 011 0) 10 O11») 
10 610, 30 6 O white 9 0 910 91010 4 
10 319! 215 310 Gefle, yellow + 191011 10/10 O11 0 
5 310! 310 4 0 Soderhamn ... .. 910 1010/10 0 10 lw 
0 3 5) 3 5 410 Christiania, perO 
lo 215 315 3 0 ia neby doy 9h a1 023 0/22 025 0 
060 50 6 0 in......yellow 
0 60 5 O 6 0 | Deck plank, Dots 
000 0009 per maim y O18 14, O182 4 
Lathwood. Dantz,fm 510 610 6 0 6 10 |Staves, per standard M ! ai 
. evers.8 0 810 8 0 810 Quebec,pipe ....70 0 759 7e 0 750 
Deals, per C., 13 ft, by 3 by # in, j puncheon 18 0 209% 16 0 is 0 
Quebec, wht. spruce 15 10 18 10 13 018 0 Baltic, crown) 150 01600 160 0 170 
i3 016 0 pipe... «- 5 


St. John,whtsprucelé 0 15 1) 


Fortirications IN THE South.—The works connected with the 
construction of the new fortifications at Hurst, which have been 
suspended since the foundations were made some months back, in 
order that a new contract might be taken, and a further advance of 
money from Government grant made, to complete the remainder 
are henceforth to be proceeded with without delay. The forts, it is 
said, are to be very extensive, and will occupy more than three years 
in building.— Hants Independent. 

Tue Art Journal of November, in its description of Benson's 
Great Clock, says: “It has attracted universal attention, its con- 
struction has, we believe, obtained general and strong approval, it 
is one of the largest chiming clocks as yet manufactured in this 
country.” Benson’s new show-rooms contain clocks designed by 
the first artists of the day, and include clocks for the drawing-room, 
dining-room, bed-room, library, hall, staircase, bracket, carriage, 
church, turret, railways, warehouse, counting-house, with musical, 
astronomical and every description of clock, from the plainest to the 
highest quality of which the art is at present capable. Church and 
turret clocks specially estimated for. Benson's illustrated pamphlet on 
clocks and watches (free by post for two stamps), contains a short 
history of clock and watch-making, with descriptions and prices ; it 
actsas a guide in the purchase of a clock or watch, and enables those 
who live in Scotland, Ireland, Wales, the Colonies, India, or any 
part of the world, to select a clock. J. W. Benson received a prize 
medal and honourable mention. 33 and 34, Ludgate-hill. Estab- 
lished 1749.—[ Advt. 
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ROYAL INSTITUTION OF GREAT .BRITAIN 
Friday, May 22, 1863. 
The Rev. Joun Bartow, M.A., F.R.S., Vice-President, in the Chair. 
ON THE DIRECT M sweet ~ gel THE SUN’S CHEMICAL 


By Professcr Roscoz, B.A., F.C.S. 


Tne life of the animal may be described chemically as a process 
of oxidation; the tissues of his body are continually undergoing 
corzbustion ; he is constantly breathing out carbonic acid gas, and 
thus deteriorating the ocean of air at the bottom of which he lives 
and moves; so that, were not a counteracting influence at work, he 
would, during each moment of his existence, be working his own 
destruction. This counteracting influence is exerted by vegetables, 
whose life is chemically characterised by a change opposite to that 
of the animal, that, namely, of deoxidation or reduction. Animals 
take up oxygen and give off carbonic acid; plants reverse the process, 
they take up carbonic acid and give off oxygen; and thus the balance 
of atmospheric life is kept always true. 

The animal derives its power from the forces locked up in the 
vegetable organisms which constitute its food, and of which it builds 
up its tissues. When they are destroyed by the action of the atmo- 
spheric oxygen, these forces tecome evident either in motion of the 
masses, constituting mechanical action, or in the motions of the 
particles constituting heat, or other manifestations of energy. The 
animal cannot create force; he can only direct its application: he 
capnot move a muscle without a certain given quantity of force 
being changed, without a certain portion of his tissues undergoing 
oxidation, an amount which is regulated by the grand principle of 
the conservation of foree—so that the total energy which the animal 
exhibits is regulated by the same laws which apply to the work 
of thesteam or electro-magnetic engine. Every poundof carbon burnt 
to carbonic acid in the animal body evolves heat enough to raise 
the temperature of 8,080 1b. of water 1 deg. centrigrade, or can 
produce a mechanical effect sufficient to raise 2,784 tons one foot 
high. 

The source of the power of the animal is evident; it lives upon the 
force which has been accumulated by the plant. The animal world 
cannot continually withdraw energy from the plant, unless the latter 
receives as continual a supply. The source of this energy is the sun ; 
the plant sucks up or absorbs the rapidly vibrating solar radiations, 
and stores them up to be given out again in the various forms of 
energy when tue vegetable tissue is destroyed by oxidation. 

It is only in the presence of the sunlight that the true function of 
plant life can be exercised. It is the sunlight which, acting on the 
green colouring matter of leaves, decomposes the carbonic acid of the 
air into its constituent elements, enabling the plant thus to assimilate 
the carbon and to turn the free oxygen back into the air. 

Only those of the solar rays which vibrate the most rapidly are 
able thus to tear the particles of carbon and oxygen asunder, or to 
effect chemical change; and these most refrangible or violet rays 
have, therefore, been called the chemical rays—not that there is 
any difference in kind between these and the other solar radiations ; 
they all differ only in wave length and in intensity of vibration. 

‘these blue rays then, falling on the green portions of plants, 
are absorbed to do work; their rapid vibrations are used up to set 
free the carbon and oxygen, and the heat equivalent to these 
os vibrations is again given off when the carbon thus produced 
is burnt. 

The speaker illustrated the chemical activity of the blue rays, and 
the inactivity of the red rays, by showing that a bulb filled with 
chlorine and hydrogen explodes when exposed to an intense blue 
light, but is unacted upon by an equally bright red light. 

The measurement of the amount of these chemically active rays 
falling ata given time upon a given spot must be of the highest 
meteorological interest, as their variation forms a most important 
element in the changing plant and auimal-producing power of a 
country. 

Three years ago (March 2, 1860) the speaker brought forward the 
results of a series of experiments undertaken by Professor Bunsen 
and himself, for the purpose of obtaining a means of accurately 
measuring the chemical action of sunlight. 

The measure consisted in the quantity of hydrochloric acid formed 
by the action of light upon amixture of equal volumes of chlorine and 
hydrogen gases. ‘I'he authors succeeded in arranging a most accurate 
and reliable chemical photometer, by help of which the laws regu- 
lating the chemical action of light were investigated, and the dis- 
tribution of direct and diffuse sunlight upon the earth’s surface 
determined when the sky is unclouded.* ‘The delicate nature of the 
instrument, which the sensitive substance rendered necessary, 
precludes the general use of this chlorine and hydrogen photometer, 
and the method is Likewise inapplicable when we wish to measure 
the total effect produced by the varying cloud and sunshine of our 
changing climate. 

The object of the present research, carried on by Professor Bunsen 
and the speaker, has been to invent an easy and reliable mode of 
measuring th. daily variation in the sun’s chemical intensity which 
shall be applicable to regular meteorological registration. 

Tfermometric observations, giving the mean monthly or yearly 
temp’ ~ture of a country, by no means yield all the data required for 
the esumation of the true climatology of the place, or of its plant and 
animal-producing capabilities. For this purpose we require to 
have not only the amount of solar heat directly or indirectly reach- 
ing the spot, but likewise the amount of chemically active solar 
light which falls there. ‘This is strikingly seen when we compare 
the mean annual temperature of Thorshayn (Faroe Islands) with 
that of Carlisle. 

Temp. Fah. Diff. 
Thorshavn . N.lat 62° 2’ W. long 6° 46’ . . 45°°6 1°-3 
Carlisle . . —— 54° 54! —— 2° 58’ . . 46°°9 

In these two situations the mean annual temperature is nearly equal, 
but the quantity of sunlight falling upon these two places differ 
most widely, and we havea corresponding difference in the true 
climatological relations. Owing to the constant moisture and cloudy 
state of the atmosphere, which the sun’s chemical rays cannot 
penetrate, the flora of the Faroes and Shetlands is of the most 
limited description, only the most hardy variety of shrubs and no 
trees flourishing ; whilst at Carlisle we have the most luxuriant vegeta- 
tion accompanying a more sunny sky. ‘Thus, too, the mean summer 
temperature of Rejkiavik in Iceland is only 3°-8 Fab. below that of 
Edinburgh, whilst the difference between the mean summer temper- 
ature of Edinburgh and London is 5°4 Fah. Yet in Iceland no 
tree grows; whilst between London and Edinburgh we notice 
no marked diflerence as regards the development of vegetable 
life. Hence we see that places upon the same isothermal do not 
necessarily possess a truly corresponding climate; this can only be 
attained when, amongst other conditions, the places are situated 
upon the curve of equal mean chemical intensity. 

Although many fruitless attempts have been made to construct 
photometers by a comparison of the blackness produced by sunlight 
upon photographic paper, it was found that in this way the desired 
end could be attained by attention to certain essential conditions. 

For this purpose it was necessary to constract an apparatus in 
which photographic sensitised paper could be exposed tothe sunlight 
for definite times measured by small fractions of a second. This 
Justrument consists essentially of a pendulum vibrating about 
}-seconds, by whose oscillation a sheet of darkened mica is withdrawn 
from, and brought back over, a horizontal strip of paper prepared 
with chloride of silver, and fixed in a constant position relative to 
the pendulum and sheet of mica. The time during which each point 
in the length of the strip is exposed is different, and the time of 
exposure for each point can be calculated when the length and position 
of the strip and the duration and amplitude of the pendulum’s 
vibration are given. 

_The strip of sensitive paper presents, after exposure, a gradual 
diminution of shade from dark to light, and for each shade the time 
of exposure is known. In order that such a graduated strip may 








* Phil. Trans, for 1857, pp. 355, 381, 601 ; for 1859, p. 879. 





serve as a meaps of measuring the chemical action of light, we 
require: — 

1. To know the relation existing between the several tints and the 
intensity of the light to p such tints. 

2. To construct sensitive paper which shall always possess the 
same degree of sensitiveness, and can easily be prepared when 
—- 

t was found, by a long series of experiments, that it was possiole, 
by adhering strictly to a certain method of manipulation, to prepare 
standard papers which, when made, possess a constant degree of 
sensitiveness ; so that if the same light falls upon them the papers 
are always coloured to the same tint. 

Experiment likewise showed that the tint attained by such a paper 
was constant when the quantity of light fallidg upon it also remained 
constant; so that light of the intensity 50 falling upon the paper for 
the time 1, produced the same blackening effect as light of the 
intensity 1 falling upon it for the time 50. 

Knowing this law, which regulates the degree of shade of the 
paper, and having a surface cf a perfectly constant degree of sensi- 
tiveness, it is easy to obtain absolute measurements of the chemical 
action of light. For this purpose an arbitrary unit of measurement 
is chosen, by making a standard tint of paint which can be easily and 
exactly reproduced at any time. 

The quantity of light which shall, in a second or the unit of time, 
produce a blackening effecton the standard photographic paper equal 
to that of the standard tint, is said to have the chemical intensity 1. 
If the time needed to produce this same tint is found by experiment 
with the pendulum photometer to be 2 seconds, then the chemical 
intensity is one-half, and so on. 

All that is needed, in order to obtain accurate measurements of 
the chemical action of diffuse daylight or sunlight, is to be able to 
find the time necessary to effect a blackening of the normal paper 
equal in shade to the standard tint. This is done by means of the 
graduated strip made in the pendulum-photometer. 

For the purpose of accurately comparing these tints, the ordinary 
daylight or even lamplight cannot be used, as a change wouldthereby 
be produced on the sensitive paper. A light which does not act 
chemically must be used; such a light is the monochromatic soda- 
flame.. ‘The light from this frame possesses another advantage, 
namely, that the unavoidable differences of colour are not seen: 
variation in shade alone being perceptible. The speaker exhibited 
the accuracy of this method of observing coincidence in shade by 
means of a large model of the instrument. 

By help of this soda-flame the coincidence of shade of the gradu- 
ated strip with the standard tint cau be read off with the greatest 
precision. This fact, as well as the possibility of preparing a 
constant sensitive paper, is seen by reference to the following tables, 
extracted from the detailed paper printed in the Philosophical 
Transactions for 1863. 

Papers variously prepared were exposed for the same time to the 
same light. 

Each reading is the mean of several observations; identity in the 
numbers shows identity in the shade, and, therefore, the constant 
sensitiveness of the papers. 

The standard paper is prepared by soaking photographic paper in 
a solution of common salt of given stren (8 to 100) and then 
allowing it to lie upon the surface of a silver solution (12 NO,Ag to 
100 of water). When the strength of salt solution varies, the sensi- 
tiveness of the paper alters very rapidly. Variation in the strength 
of the silver bath produces, on the eontrary, but little change in the 
sensitiveness of the paper. Different qualities of paper and altera- 
tions of atmospheric moisture and temperature do not affect the sensi- 
tiveness of the paper. 

1. Effect of altering thes Strength of the Silwer-bath. Paper salted 
in a Solution containing 3 parts Chloride of Sodium to 100 of 

Water. 
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3. Experiment showing the constant Sensiticeness of the Standard 
Paper. 


Intensity No. 1. Intensity No. 2. 


Na Cl to 


Paper. Pw 
100 of water. server A| Observer B Observer A! Observer B 





| 


Up. part of sheet 2 2-950 70°2 70°0 101-3 | 1015 
Lower 4, 3-026 706 | 693 | 1015 101-7 
Middle of sheet 1 3026 700 «=| «(695 100°9 100°9 


Middle of sheet 3 3°000 70°0 | 704 1010 100°0 





All these papers were silvered in a solution containing 12 parts of 
nitrate of silver to 100 of water. 

In order to measure the chemical intensity of the daylight at any 
time all that is needed is to expose a strip of standard paper iu the 
pendulum-photometer for a given number of vibrations, and then to 
find upon the strip thus exposed the point at which a shade equal to 
the standard tint has been produced. Reference to a table gives the 
time of exposure y to prod this tint, and the reciprocal 
of this time represents the intensity of the acting light. If the time 
necessary were three seconds, the chemical intensity would be }; if 
the time were half a second, the intensity would be 2. In this way 
curves of daily chemical intensity were exhibited, which show the 
variation caused by clouds, or by the changing altitude of the sun. 
These curves show maxima and minima exactly corresponding to 
the appearance and disappearance of the sun behind a cloud. The 
difference between the sun’s chemical intensity insummerand winter 
is thus also clearly depicted. 

Based upon the principles of the p p ter a much 
simpler method of making these measurements has been arranged 
as follows :—A graduated strip made in the pendulum-photometer 
is fixed in hyposulphite of soda, and pasted upop a board fur- 
nished with a scale. The shades of certain points on this fixed 
strip are compared with the shades on given points upon a gra- 
duated strip prepared in the usual way, and not fixed in bypo- 
sulphite. ‘The fixed strip is thus calibrated in terms of the unit of 
measurement, and it may then be used as a means of measuring the 
chemical action of light. Small pieces of the standard paper are 
then exposed for a given time to the light which it is desired to 
measure, until the shade approaches that of a part of the fixed 
strip. The point of exact coincidence is then read off by the soda 
flame as usual. In this way a piece of standard paper of one square 
inch of area will serve for twenty separate determinations, and the 
whole arrangement for exposure may be carried in the pocket. ‘The 
curve of the chemical intensity of day and sunlight in Manchester, 
on May 15th, 1863, made with this small instrument, fully bears out 
the accuracy and ease with which these measurements can be made, 
and the results of his experiments induced the speaker to express a 
hope that, before long, these instruments may introduced into 
meteorological observatories. 

The determination of the chemical brightness of the various por- 
tions of the sun’s disc is an interesting application of this new 
method of photometric measurements. 

By help of a camera, placed on a 3-in. refractor, the speaker al- 
lowed the image of the sun—of about 4in. in diameter—to fall upon 
the standard paper. The sun-picture thus obtained presents inte- 
resting features. In the first place, the chemical intensity of the 
central portions are 3-5 times as great as that of the portions on 
the limb. A difference of this kind, in the case of the luminous 
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and calorific rays, has already been observed by astronomers, and 
it is doubtless caused by the absorption effected by the solar atmo- 
sphere. 

The following results were obtained by measuring the chemical 
brightness at various points on the sun’s disc on May 9th, 1863 ; from 
these numbers it will be seen that the luminous intensity varies very 
irregularly. 

CuemicaL Brigutness or Sun's Disc. 


1. At centre of 2. 15 deg. from edge of 3. At the edge of the 





sun's disc, sun’s disc. sun's disc, 
: | N. Pole, Equator. 8. Pole. | N. Pole. Equator. 8. Pole, 
No... .. 1000 | 388 «390484 S81 187 302 ©6282 
No.2.. .. 1000 | 528 = 56°6 30°5 ~- 410 





Bright patches of considerable area were seen on the picture ; 
these patches, which were not caused by irregularity in the paper 
or in the lenses, are probably owing to the presence of clouds in the 
luminous atmosphere of the sun, and they may probably have some 
intimate connection with the well-known phenomena of the red 
prominences seen during the solar eclipse. 

The speaker concluded by stating that he hoped, with the assist- 
ance of his friend Mr. Baxendell, to make a series of regular obser- 
vations of the variation of the chemical intensities of many points 
on the sun’s surface. 





SOCIETY OF ARTS, 
June 3, 1863. 


His Roya, Higuness roe Duke or Camprivgs, K.G., 
in the Chair. 


ON THE RESULTS OF THE INTERNATIONAL EXHIBITION OF 1862, 
By Wuuiam Hawes. 


I wave already had the honour of reading two papers before 
the Society on the Exhibition of 1862,—one in 1861, when our 
lamented President the Prince Consort presided, the object of which 
was to show there were sound reasons for believing that the then 
contemplated Exhibition would fully realise the most sanguine 
anticipations of its success—-and a second, in 1862, soon after the 
Exhibition had opened, when the Earl Granville, Chairman of the 
Commission, presided, in which I ‘directed the attention of the 
Society to the evidence it afforded of our industrial progress in the 
preceding ten years. 

I now venture to read a third paper, in which I shall endeavour 
to point out the results it has produced, and which it will probably 
produce, as well on future Exhibitions as upon the future progress 
of industry and art 

In the paper I read last year, I dwelt at length upon the lastin 
impression I believed the study of the varied and very beautiful 
contents of the Exhibition would make on the public mind, and ex- 
pressed a strong opinion that our industrial progress, for years to 
come, would be most beneficially promoted by it. All who hear me 
will, I think, agree in the correctness of this opinion. The more 
practical and really useful character of the manulactures exhibited, 
and the great beauty of the works of art, place this Exhibition far 
above those of 1851 and 1855 in national importance. 

Assuming that the Exhibition of 1851 gave us a true representa- 
tion of the industry of the world at that time, we are now able to 
point in an unmistakeable manner to a rapidity of progress in ten 
years, of which the most sanguine advocate of International Exhibi- 
tions in 1881 would not have dreamed, and which could not have 
been accurately measured but for that Exhibition. This advance 
beyond the: mark set in 1851 has not been confined to one coun! 
or to one people, but, though in different degrees, has been achieved, 
with one lamentable exception, by every country and people who 
then exhibited. ' 

It may be said, however, this progress is not all to be ascribed 
to the Exhibition of 1851. .No-doubt that is.so.; but few. will be 
found to assert that the direction it gave to industry, and to the 
interchange of knowledge and ideas between the artists and manu- 
facturers of so many uations, did not powerfully stimulate the 
development of that great activity im commerce, in manufactures, 
in design, and in art, which has so decidedly marked the last ten 

years. ‘ ‘ 
‘ To one country it showed its industrial weakness, to another that 
it was dangerous to reiy too much on its strength, and to all it read 
lessons of humility apd of hope. 

If then the interchange of opinions, the inspection of rival pro- 
ductions by thousands of people in 1851, who otherwise could not 
have seen them, did to,any extent (and I believe it did toa great 
extent) assist in developing this increased perfection in every branch 
of art and industry which we have all witnessed, and which was so 
striking to those who, having carefully inspected the Exhibition of 
1851, could compare it with that of 1862, what will be the effect, in 
the next ten years, upon the larger number of manufacturers and 
workmen who have studied with increased interest, knowledge, and 
skill, the very superior productions of domestic and foreign industry 
exhibited lest year ? 

Have we not a fair right to assume that, as the field is wider, as 
the intelligence, skill, and — brought to bear upon the industry 
of the world has increased beyond all former precedent, especially 
in India and in ourcolonies, so the result of another decade of the 
world’s labour will show an advance as great and as remarkable—if 
not greater and more remarkable—in its practical character, beyond 
1862, as 1862 has shown beyond that of 1851? 

This, then, is one of the results which cannot fail to low from 
the very much higher standard of excellence in every department of 
the Exhibition just submitted by the world’s best workmen for public 
inspection and to public competition ; and can anything show the 
confidence of superior skill and intelligence over inferior workman- 
ship and ignorance, its freedom from ed and its liberality in a 
higher degree, than these periodical displays by all civilised com~- 
munities of every industrial improvement, to the gaze of the world 
and to the examination of rivals, come from where they may? All 
intelligent workmen have learned that they gain more by zealously 
assisting to form such collections, and then studying them as a whole, 
than they could by years of patient toil, shut out from the stimula- 
ting effect of unlimited competition, and the advantages of unre- 
stricted communication with the best and foremost men of the age. 

lf, then, these Exhibitions originated just as the principles of 
free trade were approved by this country, but also at a time when 
they were only to a small extent acknowledged, and to astill smaller 
extent practically adopted by the governments of foreign countries, 
have in one decade produced such wonderful results, what y 4 we 
not expect when all the restrictions which now impede the freest 
intercourse, commercial, industrial, and artistical, between nations 
are removed ? 

That this result must follow from the vast amount of practical 
knowledge which the wisest and most influential minds, having 
great influence in tLe direction of the affairs of foreign countries, 
bave received from the inspection of the collections of 1851, 1855 
and 1862, appears to me to be the necessary sequence of events, and 
when that time arrives the world will proudly acknowledge the 
wisdom and foresight of that truly great and catholic mind which 
inaugurated these most benevolent, most liberal, most Christian 
institutions, which have so much hastened this desirable consumma- 
tion ; and proud will our countrymen then be of the great Prince 
to whom his adopted country will owe so much, but to whom the 
world will owe more, for the practical direction he ere at the right 
moment to a great and novel conception, and for perseverance 
and ability with which he worked it out. 

It seldom falls to the lot of one man, and still more rarely to that 
of a Prince, to originate a great idea—to take the foremost place in 
maturing it—to live to see its success in the highest as well 
at home as abroad, and thereby to lay the foundation for industrial 
triumphs in generations to come. 








But let us now turn to the results of the late Exhibition, which 
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can be now appreciated. The first to which I will refer are those 
uced upon foreigners. 

The number of foreign exhibitors in 1851 was 6,566, and in 1862, 
16,456, an increase of more than 150 percent. The number of letters 
which between England and France in 1851 was 2,495,375, 
and in 1862, 6,175,191, an increase in eleven years of 148 per cent., 
and the increased number of foreigners who visited London, but of 
which there is no official record, may be estimated by the numbers 
who visited the Dockyard and Arsenal at Woolwich, which were 
437 only in 1851, and 9.295 in 1862. 

The number who visited and studied the works exhibited was, I 
believe, in a greater proportion still, and there is no doubt that the 
hospitable and liberal reception they met with from all classes pro- 
duced feelings of cordiality, confidence, and respect, nationally of the 
greatest importance, and most gratifying to all who took an active 
part in the work of the Exhibition. 

I believe the feeling of foreign exhibitors towards us in 1862 was 
of a very different character to that which existed in 1851, when 
national jealousy, which most effectually retards progress, was up- 

rmost in their minds, but which is now, we have much reason to 

lieve, displaced by a wholesome and friendly spirit of emulation 
and active competition that must ere long enable, not only those who 
visited these international institutions, but nations at large, properly 
to appreciate the true character of each other. 

In illustration of this view I cannot do better than quote the words 
of M. Michel Chevalier, President of the French Section of the 
International Jury, in his report on the Exhibition, addressed to 
Prince Napoleon, the President of the Imperial Commission. He 
says—‘ The character of the personal relations which have existed 
between the English and the French, at the Exposition of 1862, 
suggest a reflection anda hope. It is impossible that two peoples 
who voluntarily exhibit so much reciprocal regard—who have so 
many ideas poe | so many interests in common, can be permanently 
otherwise than allied in close friendship. This will not be for their 
benefit only but for that of all mankind.” One of the writers in the 
“ Annales du Conservatoire Impérial,” M. Payen, says--“‘ I declare 
it would have been impossible for me to discharge my duty as a 
juror but for the extreme kindness of both French and English 
manufacturers. The graceful and most hospitable reception I 
experienced in England made my minute and comparative exuinina- 
tion easy, interesting, agreeable, and very instructive.” 

But although the cultivation of such feelings by reciprocal acts of 
courtesy is of the greatest value in promoting the growth of asincere 
and lasting friendship between the people of all nations, the influence 
it exerts in breaking through the unreasoning attachment to pro- 
hibitive duties and a protective commercial policy, which exists in 
the minds of the great bulk of foreigners, as it did in ours but a few 
years back, is slight compared with that permanent impression pro- 
duced upon them by their inspection of the rapid advance our manu- 
facturers have made since they have met the unrestricted competition 
of all the world. 

Many of the foreigners who visited this Exhibition recollected 
the trouble and annoyance occasioned by our customs laws and 
regulations in 1851. In 1862 they found them all but abolished. 
They knew the effect that similar laws produce in their respective 
couutries, and the able body of foreign commissioners and manufac- 
‘turers who attended this ’xhibition, officially and otherwise, cannot 
be insensible to the fact that, in spite of free competition with all the 
world, we have made great progress in our old industries, and 
equally great, if not greater, progress in manufactures indigenous 
almost to foreign countries, and the superiority of which over ours 
in 1851 was most decided. ‘l'o their surprise they found that im- 
provement had been most rapid, in every important quality of ex- 
cellence in the auatemmeel silk, in the artistic decoration of china, 
and in the quality and workmanship of glass. 

The conclusion to which the examination of the state of the 
manufacturing industry of the world in 1862, as compared with 
that in 1851, must lead them, appears to me to be irresistible, and 
will gradually force them, first to believe in and then to urge upon 
their respective governments the adoption of those sound principles 
by the application of which they see we have gained so much. 
Nothing but the actual inspection, not of one, but of the great variety 
of articles exhibited, all telling the same tale, could effect such a 
change of opinion as is now in progress abroad. 

Probibitory and restrictive commercial laws have, it is believed, 
received a mortal blow in Europe. By the Exhibitions of 1851, 1855, 
and 1862, governments as well as people have been liberalised and 
enlightened, have yielded up national prejudices to the force of 
reason and experience, and now take broader and sounder views of 
the advantages, social and political, produced by unrestricted com- 
merce. 

I cannot dwell longer on the beneficial results produced on the 
minds of foreigners by the examination of this Exhibition, and the 
cordial manner in which they were received; but, satisfied as we 
must be with their all but universal admission of our remarkable 
progress, and their tribute of praise to our system of legislation 
which hasso much promoted it, we must not forget that that admis- 
sian by them becomes the most powerful stimulus to exertion, and 
obliges us, if we are to maintain our position in the industries of the 
world, not to relax our endeavours to advance in the coming ten 
years fully as much as in the past ; or our neighbours and rivals will 
assuredly reach our standard, and probably pass it, in the race for 
superiority. 

Here, then, is the second result, of the greatest value to us 
nationally, arising directly from the Exhibition. Admit Inter- 
national Exhibitions to be institutions of world-wide utility ; admit 
them as a necessary part of the commercial machinery of the world, 
and their recurrence at given periods is certain — becomes 
indeed, a necessity; and you thereby oblige every artist, every 
producer, every manufacturer to exert himself to the utmost to 
maintain his national reputation and his own position, securing 
ome | to the world at large the best, the cheapest, the most useful, 
as well as the most beautiful applications of human industry to the 
production of every article, required alike for the necessities and for 
the luxuries of life. You increase the range of human wauts, and, 
at the same time, by the united and almost unconscious exertions of 
all, provide the means by which they can be most economically sup- 
plied. You elevate the taste and enlarge the sphere of enjoyment 
to the great mass of mankind. 

It has, however, been objected, that by stimulating foreign industry 
we increase the difficulties of our workmen. 

It is notorious that a large number of exhibitors whose success 
last year bas been fully admitted, and most of whom have, I believe, 
derived great benefit from it, would, two years since, have rather 
discouraged than encouraged the then proposed “Ixhibition. 

They were content to rest upon their well-earned laurels, and 
perhaps feared competition with younger and more active spirits, 
whether English or foreign. But I have not heard of an instance 
in which old firms, who were, we may truly say, ebliged, and many 
unwillingly, to enter the lists, have been found wanting. Every 
appliance younger competitors can adopt to secure success must be 
more easily available to their older rivals. Great changes in taste 
and design are rarely effected by an individual effort, they are in- 
troduced gradually, and it must be the fault of every old and hitherto 
buccessful exhibitor if he allow others to pass him in the race for 
public support. 

Indeed, 1 fear the tendency of Exhibitions is rather toincrease 
the difficulties of young and new exhibiting firms and individuals 
than to injure old ones. Everything exhibited by well-known 
names first attracts attention, and if their reputation be maintained 
they will not be harmed in the encounter with the world ; indeed I 
believe that, on the contrary, the stimulus which the necessity for 
exertion imposes upon them, ensures on their part corresponding 
endeavours to excel, which amply repay them in the long run for 
the time and labour expended in the struggle, and ultimately make 
them the most earnest supporters of International Exhibitions. 
This, then, is the benefit we derive at home from Exhibitions. 
Everyone is stimulated to exertion, to invention, and to improve- 
ment, by the pressure of a power before unknown. Apart from our 
competition with foreigners, which cannot but be useful, a whole- 





some rivalry is created among ourselves, and so long as that exists 
in full force, we need not fear that any foreigner will excel us in 
those branches of industry which our soil, our natural and mineral 
products, our cli:nate, our capital, as well as our perseverance and 
untiring industry make peculiarly our own. 

f we have an industry the offspring of vicious legislation, 
founded on prohibitive duties, it must, and ought to, fail in the 
the world’s competition. The sooner every country discovers what 
it can produce best and cheapest, and then exerts itself to supply 
such commodities to all the world in exchange for others it cannot 
produce so advantageously or so cheaply, the greater will be the 
prosperity of all; and then perfectly free trade, and the freest inter- 
change of scientific and practical knowledge, will become the test 
of progress and civilisation, and every economy in production and 
manufacture, wherever and by whomsoever discovered, will benefit 
every country alike. 

Let us next endeavour to trace the practical result which may be 
fairly said to have followed the inspection of the articles exhibited. 

First, as to Painting and Sculpture. The incompleteness of an 
Exhibition without a collection of pictures was so universally felt 
in 1851, that nearly the first condition made by the Council of our 
Society, when negociating with the Commissioners of 1851, was 
that a collection of modern paintings should form a promipent 
feature in the proposed Exhibition of 1862. 

As soon as this point was decided, the erection of proper 
galleries, to secure the safety and proper display of the most 
valuable collection of works of modern art ever brought together, 
followed as a matter of course, and thus certain conditions were 
imposed upon the Commissioners in their selection of plans for the 
building, which necessarily gave it an entirely different character 
from that of 1851. 

Picture galleries of the dimensions required, so lighted as to do 
justice alike to paintings in oil and water colours, so ventilated as 
to secure the pictures from injury arising from great changes of 
temperature and in the conditions of the atmosphere, had never 
been erected in this country, and the successful manner in which 
these difficulties were met, and so many pictures of every possible 
variety of subject and treatment so well exhibited, and then 
returned to their owners uninjured, reflected the greatest credit on 
the architect of the galleries, and upon those who arranged the 
pictures, Mr. R. Redgrave, R.A., and Mr. Creswick, R.A. 

It was, I believe, admitted by the artists of all courtries that 
these galleries afforded them better opportunities of studying the 
various schools of modern art, and of comparing schoo! with school, 
than they had ever before enjoyed. 

From the gallery we will turn to the pictures:— 

So magnificent a collection of the works of our English masters, 
living at the commencement of the period within which pictures 
were admitted, has never before been brought together. The works 
of Hogarth, Wilson, Reynolds, and Gainsborough, were all, or very 
nearly so, of the finest quality ; but I venture, with great diffidence, 
to express an opinion that the same full and ample justice was not 
done to the reputations of the very distinguished artists who lived 
in the next period—Lawrence, Callcott, Wilkie, Constable, and 
Leslie—many of whose finest works were not to be found in this 
collection. 

With regard to the pictures of artists now living, I think, to 
some extent, the same remark is applicable, but considering the 
English collection as a whole, we must admit—though many of the 
finest pictures, painted within the last fifty years, were not exhibited 
—that it was a collection well calculated to maintain the reputation 
of the English school in the estimation of foreigners. 

I feel great difficulty in bazarding an opinion as to how far the 
pictures by foreign artists adequately represented the present state 
of art in their respective countries. 

The Austrian commissioners state emphatically, in their official 
catalogue, that the space allotted in the galleries to Austria was far 
too limited to admit of an adequate representation of the progress 
and present state of the artists. 

This is the more to be regretted, as, in the words of the official 
report, “ it prevented that complete comparison between British and 
Austrian art which would have excited much interest among the 
English public on account of the analogies between the tendencies 
of modern German art and those of English art.” 

The remarks upon the recent progress of the fine arts in Austria 
are also interesting, for, whether tested by the progress of painting, 
sculpture, or architecture, we are told that, “ whoever views with 
impartial eyes the intellectual movement and the artistical activity 
now alive in Austria, must come to the conviction that the move- 
ment is intense and follows an ascending direction ;” and the report 
concludes by hoping that the “new era of civil and religious 
liberty inaugurated by the spontaneous will of the Emperor may 
promote the increase and progress of the peaceful art assembled in 
the London Exhibition as in a temple of peace.” 

The French pictures, though sufficient, I believe, to convey an 
accurate knowledge of the present state of that school, were limited, 
as ours were in the French Exhibition in 1855, to works executed 
within the previous ten years, and therefore did not show the pro- 
gressive advance of painting in France; but their excellence was 
very geuerally, though I think not so universally, admitted as this 
fine collection of pictures deserved. In colour, taste, and feeling 
many of them were unsurpassed; and it is much to be regretted— 
though it was unavoidable—that the examples were limited to the 
most recent productions of French artists. 

M. Chevalier, in his report, to which I have before referred, states 
that—" The French Commission did not adopt the limitation fixed 
by the English Commissioners, because, independently of the im- 
possibility of having space suflicient for the exhibition of the works 
of French artists of the last century, all their principal works are 
open for public inspection in their public galleries, and are well- 
known to artists and the public, whereas those of more recent date 
are little known, being dispersed all over the country, in various 

rivate collections ; and that, therefore, as there could not be room 
or all, it was better to exclude older and known works than those of 
living artists.” 

No doubt it is very difficult for us to form a perfectly impartial 
opinion upon the real or comparative merits of foreign pictures, as 
compared with our own, the subjects and the mode of treating them 
being so different from those we are accustomed to admire. The 
English unprofessional eye, trained for the most part by the study 
of a limited number of examples of ancient art and of our own 
school, can hardly be expected at once to estimate correctly the 
merits of the composition, the drawing, or the colouring of French 
artists, whose pictures—more imaginative, more accurate in draw- 
ing and composition, but less vigorous in colour and expression 
than our own, require continuous as well as careful study to be 
thoroughly appreciated, and the want of which I think has led us 
rather to underrate the position they are entitled to hold in the 
world of art. 

Upon the comparative merits of the special beauties of the pictures 
exhibited by the Belgian (which were second only to the French), 
Dutch, Italian, Danish, and other foreign schools, | have not time 
to dwell, but judging from the pleasure afforded to the large num- 
ber of persons who inspected and admired them, it is impossible not 
to arrive at the conclusion that public taste must be refined, and the 
appreciation of art enlarged, by the knowledge we have thus obtained 
of the beautiful works produced by foreign artists; nor is it, I hope, 
too much to expect that our younger artists may by their study see 
the importance of avoiding that mannerism which is too apt to 
characterise every school, and by taking high aud comprehensive 
views of the objects of their art, not condescending to paint down 
to the tastes of the uneducated, or to produce a sensation at the 
expense of honesty end decoram, may help to elevate the moral 
tone of the country, to prompt to what is good, noble, and generous, 
to raise our national school toa higher point of excellence than 
it has hitherto attained, and thereby to mark the Exhibition of 
1862 asa starting point in the history and progress of our English 
school of art. 

The limits to which I am confined oblige me to be very brief in 
my observations on the sister art; but having referred to painting, 





I may not omit to notice the sculpture contributed to the Exhibition. 
If supply may be taken as a fair test of demand, sculptors have no 
cause of complaint. The number of works exhibited amounted to 
many hundreds, of which by far the greater proportion were by 
British artists. Taking into account only the best works con- 
tributed by all schools, foreign and native, it is gratifying to feel 
that England had no cause to be ashamed of the sculpture she could 
produce. At the same time it is to be regretted, that owing to the 
very large number of works admitted, seemingly without selection 
or discrimination, our cause was injured by the quantity of mediocre 
productions that were forced into notice, and overwhelmed the 
better works of which our school showed itself capable. 

France exhibited great power in mastery of form, in drawing or 
knowledge of the figure, and in bravura of subject and execution. 
No works of any country were superior to these in artistic qualities. 
The character of subject fell short of the execution. It usually 
appealed rather to the senses than to the higher feelings and senti- 
ments—a most dangerous tendency, in this art especially. 

The sculptors of Italy, of the German and cognate schools, and 
of America, showed there was everywhere great increase of power 
in their practice of this art. 

But all sculpture, to be good, must be founded on certain fixed 
principles, approved and established by the verdict of ages; and, 
therefore, though the choice and character of subjects may indicate 
individual tendencies, the material representation of these should be 
limited by the application of approved formulas, such as beautiful 
form anda grand style of treatment, of which the best examples 
are found in the highest class of Greek sculpture. This, while it 
prevents that national classification of schools which may be made 
in painting, will always, to a certain extent, keep sculpture exotic ; 
for, though no one can desire to see obsolete classical subjects and 
figures constantly repeated by modern artists, sculpture cannot easily 
nor be safely adapted to ordinary every-day subjects, and to modern 
and peculiar national habits. 

This temptation to use an art most limited as to means, namely, 
form only, to address the same class of feelings and sympathies as 
can only be awakened by painting, with all its appliances of colour 
and effects, is a constant endeavour with a certain class of sculptors 
who cannot, or will not, recognise the simple conditions on which 
alone this art can be safely practised. The consequence has been 
that while, on one hand, some sculptors have only re-copied Greek 
ideas and Greek modes, till in their tame repetitions the art has had 
no life or meaning to modern intelligences, on the other, in order 
to gain popularity, the art has been lowered either to what is 
meretricious and sensual, or common-place and familiar, or to the 
trifling and, so to say, clap-trap. 

It was generally felt by thoughtful and competent critics that the 
appeal of some of the best works in sculpture was to the lower 
sensibilities—to the eye and the mere sense rather than to the heart 
and mind; that the nobler objects to which a severe and chaste art 
should be devoted, namely, to teach and to elevate by means of 
peautiful forms, were too often sacrificed either to mere school art, 
that is, the academical display of the figure, male or female, or to 
clever but mechanical execution, or to such subjects and such 
technical treatment and accessories as should catch the lower class 
of popular applause. ‘Thus many such productions, certain to 
please uncultivated persons, occupied attention while better works 
were neglected ; and the unworthy and tricky artifices, which gave 
to performances the character of toys and fancy work rather than 
true sculpture, were run after, while more chaste works, that were 
capable of improving the public taste, were passed by unnoticed 
and unappreciated. Still, it is a subject of congratulation that 
there were many productions of this higher class to encourage our 
hope of the future success of sculpture, and in lamenting the want 
of more general appreciation of these, we must bear in mind how 
little care has been hitherto bestowed in educating the public, high 
and low, in the value of art, or in teaching them how to judge it. 

In conclusion, I would venture to say, that_the executive power 
shown in this art proves that it is not the hand that fails to procure 
a high position for modern sculpture; and we may, therefore, in- 
dulge the hope that, with this important element of success secured, 
the higher objects of the art may in time be nobly carried out. 
Nothing but the best results, to this highest branch of fine art, can 
arise from the opportunities this collection afforded for the study of 
the best works of sculptors of so many nations. : 

Passing from fine art to the consideration of the effect which the 
increased appreciation of art in this country has produced on design 
applied to our manufactures, it was universally admitted that the 
improvement of our taste and workmanship had been most remark- 
able in the last ten years, and that the effect of the study of the 
forms and colours of foreign models in 1851, improved upon by the 
more intimate acquaintance with foreign manufactures which our 
recent commercial policy has encouraged, was apparent in every 
branch of industry, from the designs for the commonest crockery, 
or the most useful articles of ordinary furniture, to those of the 
most costly china or articles of vertu; a beautiful form is now found 
to be as economical in production, aud more saleable, than an ugly 
one. The pleasure it affords is constant, and every new elegance of 
form applied to articles used in every-day life tends to ripen, by 
imperceptible degrees, the general taste of the country; and should 
the rapid progress of the lust ten years continue, it will soon be as 
rare to see an ugly form as a few years back it was to find one with 
any pretension to beauty or taste. 

I will next briefly review the jury reports, and endeavour to show 
from them the extent of industrial progress since 1851, and to 
indicate, where it is possible, to what extent this progress has been 
stimulated by that Exhibition. I cannot do better than introduce 
this part of my subject by again quoting from the official report of 
M. Chevalier, who records his opinion that “the Exposition of 
1862 was a great success,” and that “in most branches of industry 
better things are now produced at less cost, and that man has 
acquired a new degree of productive power.” He illustrates these 
remarks by referring to the rapidly-increased application of steam 
power to agriculture—to the increased perfection of mechanical 
tools—and to the almost magical changes now produced by che- 
mistry ; and expresses with warmth the great satisfaction “ there is 
in making a voyage round the world without leaving an apartment 
decorated with objects of art—with chefs-d'euvre of industry—with 
tropical plants, and refreshed by fountains.” ; 

In Classes 1, 31, and 32, Metallurgy, Hardware, Iron, and Steel, it 
was generally acknowledged that the information gained in 1851 
materially contributed to the great perfection these industries have 
now attained. 

The recollection of the deficiency in these classes in 1851 pro- 
duced the best results upon the collections of minerals, of metallur- 
gical and geological specimens just exhibited, and the importance of 
affording to the public the fullest information relating to the wealth 
of mineral properties at home, abroad, and in the colonies, induced 
foreign goverments, our Iudian government, and many owners of 
such properties to exhibit snch magnificent geological and 
mineralogical maps, and to prepare specimens so ample, and collec- 
tions so complete and well arranged, as to afford opportunities for 
study that have never before existed; but one remarkable fact 
connected with many of the most important of these collections is, 
that they were exhibited by companies avd individuals who cau 
derive no pecuniary gain from their exhibition, and who incurred 
the labour and expense for the honour of their craft, and with the 
worthy ambition of contributing their part to the friendly concourse 
in which all the world was invited to juin. a 

In Class 1 the number of exhibitors was double that of 1851. 
Great progress was shown in the production and manipulation of 
the rarer metals. Platinum, which, till lately, was only fusible in 
small quantities, has now been fused and worked in a mass of above 
3,000 pounds weight. Aluminium, recently produced only in the 
laboratory, and sold by the ounce, is now manufactured and sold by 
the pound. Iridium, almost unknown, commercially speaking, in 
1851, was shown in cousiderable quantities, and perbaps the best 
tribute to the excellence of the specimens exhibited in this class is 
to be found in a paper in the last number of Silliman’s Journal, by 
Mr. 0. C. Marsh, who says that this class offered a “fuller and 
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more instructive collection of objects than had ever before been 
brought together,” and that “the specimens of platinum and its 
associated metals were among the most interesting objects in the 
Exhibition.” 

In Classes 31 and 32, iron and steel, the jury reports great progress, 
and that steel was shown in masses and applied to purposes equally 
unknown ten years since ; and Mr. Marsh, in the paper in Sil/iman’s 
Journal, to which I have already alluded, says, “that the collection 
of iron ores, and the manufacture from them of iron aud steel, were 
far superior, in many respects, to anything before made, showing 
however greater facilities for production and application, than new 
scientific information.” He directs special attention to the products of 
forges of Bessemer and Krupp. To these classes M. Chevalier also 
pays particular attention. He carefully compares the state of this 
manufacture in France with that in this country and in Prussia, 
examines most attentively the steel produced by Bessemerand Krupp, 
and gives a most interesting account of the general development of 
the trade. 

The jury report in reference to the improvements in the manu- 
facture of steel and iron, that although in the past ten years—1851 
to 1862—177 applications have been made for patents, and 127 
patents have been actually granted, only one has produced any 
striking change, or been attended with really practical and com- 
mercial results. 

Class 2. Chemistry. The reporter considers that the progress 
during the past decade has been as great if not greater than in any 
other of the classes in the Exhibition. 

“ He states that manufacturers, English and foreign, have in many 
instances exhibited their processes of manufacture with a liberal 
disregard of trade secrets, with an ardour to disseminate useful 
knowledge worthy of these noble occasions, and that the English 
contributors have in 1862 outdone their admitted superiority in 1851.” 

It is impossible to do more than notice the elaborate treatises on 
the chemical manufactures of Great Britain and Europe, which will 
render this report of great value to the scientific chemist and to the 
practical manufacturer. They will mark clearly the exact state of 
each process in 1862. 

The references in the notes evince the anxious desire of Dr. Hof- 
manp to afford to the public every possible means of obtaining, if 
they desire it, fuller information on every subject on which he treats 
than he is able to insert in the report. 

To show the admirable spirit in which this report is written, I 
will quote the following passage from the introductory observa- 
tions :— 

“ During a survey of the Exhibition of 1862, the visitor cannot 
fail to be struck by the astonishing rapidity with which industry, 
in this country more particularly, assimilates the discoveries of 
science, gathering, so to speak, the ripe fruit of practical result from 
the seedling of theory only just sprung into existence; seizing upon 
new laws ere yet fairly ripe for enunciation, and boldly founding 
great manufactures upon laboratory researches themselves incom- 
plete. So closely indeed does practice now tread upon the heels of 
theory, that the philosophical chemist is often quite astonished to 
find as the result of his purely scientific researches industrial im- 
provements he did not forsee and often cannot fully explain.” 

In Class 5—Railway Plant and Locomotives—the jury report 
that there were but few absolutely new machines, but that there was 
a marked improvement in all the details of construction ; but with 
respect to manufacturing machines and tools, and Class 7, machinery 
in general, the report says that although there was but little real 
novelty, yet throughout this large branch of trade, including the 
manufacture of machines for working up cotton, wool, and silk, 
there was greater simplicity, greater capability for production, with 
increased cheapness and superiority of workmanship over 1851. 

In Class 10 the great engineering works designed and completed 
in the last twelve years, are noticed, and their superiority over simi- 
lar works of an earlier date, owing to the increased application of 
iron in their construction, as well as by its use asa means of con- 
struction, is dwelt upon. 

(To be continued.) 





THE LATE CAPTAIN WILLIAM 8S. MOORSOM, 
MEMBER INST. C.E. 


Tue subject of this memoir was born at Upper Stakesby, the 
residence of his father, near Whitby in Yorkshire, in the year 1804, 
and was the youngest of three sons and one daughter of the late 
Admiral Sir Robert Moorsom. Being intended for the army, he 
entered the Royal Military College at Sandhurst in 1819, and quickly 
rose to the first position among the cadets of that establislment, 
being more particularly remarked for his attainments in fortification 
and military surveying. 

On the 14th of June, 1822, Mr. Moorsom was presented with a 
sword by the gentlemen cadets of his (C) Company, “as a token of 
their sincere regard and esteem.” And after passing examinations 
in double courses of the highest classes, he joined, in the following 
year the 79th Regiment, then stationed in Ireland; and while 
pursuing the ordinary duties of the garrison in Dublin found time 
to make a trigonometrical survey of the whole of that city and 
neighbourhood, extending over an area of about 150 square miles. 
This survey was the one used in the Quartermaster-General’s office 
at the Horse Guards until the large Ordnance Survey of Ireland 
superseded it. Having through this work been brought under the 
notice of the Adjutant-General (Sir H. Torrens), a lieutenancy by 

urchase in the 7th Fusileers was soon offered to Mr. Moorsom. 

hortly after he joined this regiment it was ordered to the 
Mediterranean, and four companies were formed into a reserve, 
the adjutancy of which was given to Lieutenant Moorsom. On 
the promotion of its Colonel, Sir Edward Blakenny, to be Major- 
General, the 7th were placed under the command of Lord Frederick 
Fitz-Clarence, who, upon Lieutenant Moorsom quitting the regi- 
ment on promotion to an unattached company, issued a regimental 
order highly complimentary of his services as adjutant. Captain 
Moorsom was almost immediately brought on full pay in the 69th 
Regiment, and within a few weeks exchanged into the 52nd Light 
Infantry, then stationed in Nova Scotia. In this quarter his in- 
dustry was again conspicucus in exploring the province, which 
became better known to the public by his publication of “ Letters 
from Nova Scotia,” in 1828. His survey of the harbour and 
environs of Halifax still remains in the Quartermaster General's 
office at the Horse Guards as the best plan to which reference is 
made for that locality. His well known ability in this branch and 
his local knowledge led to his appointment by Major-General Sir 
Peregrine Maitland to be Deputy Quartermaster-General to the 
division upon the retirement of Lieutenant-Colonel Beresford, until 
a successor to thatoffice should come out from England. Captain 
Moorsom’s ability again showed itself in this capacity by the office 
being soon supplied with routes and copious notes of the capability 
for supply and maintenance of troops over every part of the provinces 
of Nova Scotia and New Brunswick. For this information, and for 
the general state of efficiency in which the department was placed, 
he received a complimentary letter of thanks from his successor, 
Lieutenant-Colonel Broke. 

On returning to England it was found desirable from domestic 
circumstances that Captain Moorsom should reside with his father, 
and finding that promotion to an unattached majority by purchase 
was denied him, notwithstanding that he had been selected by the 
general commanding his division to fill a post involving the duties 
of lieutenant-colonel, he quitted the army and resided with his 
father until the death of the latter in 1834. The previous year had 
witnessed the incorporation by Act of Parliament of the London 
and Birmingbam Railway Company, of which his brother, the late 
Admiral Moorsom, was then secretary, and with whom he was 
associated in promoting the early stages of that great undertaking. 
The residence of Sir Robert Moorsom was situated very near this 
line of railway in one of its most difficult portions, and the execu- 
tion by Captain Moorsom of a section across the valley of the Ouse 
(with which his residence had rendered him well acquainted) by 
which the original line might be straightened, and a very large 








amount of embankment dispensed with, attracted the attention of 
Mr. Robert Stephenson, then chief engineer of the railway, who 
kindly gave Captain Moorsom every facility for accompanying him, 
and —_ making himself master of the practical details of this great 
work. 

During the years 1835 and 1836, Captain Moorsom visited almost 
every railway and canal work of importance then going on in 
England, thus making himself acquainted with the different 
methods pursued in the execution of such works during their daily 
progress, and in the management of those that had been recently 

nished. 

Thus, in the autumn of 1836, when he was applied to by the 
Messrs. Sturge, of Birmingham, to undertake a survey of the 
country between Birmingham and Gloucester, in order to connect 
these towns by railway, he felt enabled to meet the difficulties of the 
task by the experience which such extensive inquiries and observa- 
tions had given. 

This work severely tested the judgment and skill of the engineer, 
inasmuch as the great table lands of Staffordshire were to be 
ascended from one of the lowest valleys of England—that of the 
Severn. To accomplish this the severest inclined plane then known 
in the world was proposed by Capt. Moorsom, to form part of his 
line ; the table land being ascended in one continuous plane rising 
~ qo of 300ft. in little more than two miles, or at the rate of 
1ft. in 37ft. 

An opposition to this plan was brought forward by Mr. George 
Stephenson, then in the zenith of his reputation, who proposed to 
avoid the incline of the Lickey by a detour of seven miles; Mr. 
Brunel had also proposed to avoid the same incline by a detour of 
three miles, but the opposition was negatived in Parliament and 
Captain Moorsom's original plans were carried out. 

The great experience acquired by Capt. Moorsom in his numerous 
military surveys did him good service on this his débit in civil 
practice, for the country was so thoroughly examined between Bir- 
mingham and Gloucester, and the general line for the railway so 
carefully selected, that no competing line has ever been projected to 
interfere with it ; and it has stood for many years in the first class 
on the price lists of railway investments. 

The completion of the Birmingham and Gloucester Railway at 
the same cost per mile as the Grand Junction Railway, by Mr. 
Joseph Locke, was conclusive evidence of the careful control over 
the expenditure exercised by the engineer: but although completed, 
the work was not yet concluded. 

To work the incline of the Lickey, thus rising for two miles at 
the rate of nearly an inch in a yard, was a subject of no small 
anxiety, seeing that all the trade between the Midland and the 
Western counties of England would pass over it. 

After visiting the various inclines then at work, chiefly in the 
coal districts, with trains of minerals, without passengers, Captain 
Moorsom decided to recommend that the Lickey should be worked 
by locomotive engines. His directors at the Birmingham board 
were alarmed at the idea of doing that which had no precedent, 
and advertised for tenders to erect stationary engines to work the 
incline. Fortunately, the heavy amounts of the tenders again 
frightened them, and (always backed by his deputy-chairman, Mr. 
Samuel Baker, then of Higham Court, near Gloucester), Captain 
Moorsom was allowed to go on with his plans. 

But who was to make the locomotive which should drag a pas- 
senger train, at the rate of twenty or even fifteen miles an hour, up 
two miles of 1 in 37? Upon applying to the first makers of the 
day, Mr. Robert Stephenson and Co., of Newcastle, Mr. Bury, of 
Liverpool, and others, every one of them declined the task. In this 
dilemma, Captain Moorsum conferred with Mr. Norris, of Phila- 
delphia, with the performance of whose engines upon American 
railways he had become acquainted, and, backed in his efforts by 
the firmness of Mr. Baker, he procured a small locomotive engine of 
Mr. Norris’s manufacture, and practically showed the feasibility of 
working the Lickey in this manner, It may surprise those who 
are accustomed to the present classes of locomotives to learn that 
the first engine which took a train up the Lickey incline had 
cylinders of only 10jin. diameter, with 18in. stroke, and 4-ft. 
driving wheels, and weighed, when in working order, somewhat 
less than 10 tons. 

The practical working system thus established has never been 
disturbed, and the L okey continues to hold its p’ace in the first}rank 
of inclined planes worked by locomotive engines. ‘ 

The mode of constructing the foundations of an iron viaduct of 
three arches, crossing the river Avon, near Tewkesbury, on th: 
railway, was brought before the notice of the Institution of Civil 
Engineers, and the “Telford Medal” was awarded to Captain 
Moorsom for the first practical example of iron caissons sunk into 
the bed of the river by their own weight, thus forming a chamber, 
in which, by aid of powerful pumps, the water was cleared out, and 
the iron casing sunk down to a svlid bed, filled with concrete and 
masonry to support the superstructure, 

Captain Moorsom’s success led to his being employed by the 
Cornish committee, of which the Earl of Falmouth was chairman, 
to lay out their lines both from Exeter and Plymouth to Falmouth, 
upon which a full report was printed and published in 1841. The 
line of the West Cornwall Railway from Truro to Penzance was 
also laid out by Captain Moorsom about the same period. 

The railway fever of 1844-5 called into requisition the services of 
Captain Moorsom to lay out many hundred miles of railway, viz:— 
The Shropshire system from Birmingham to Wolverhampton, 
Shrewsbury, Newton, and Chester, nearly 100 miles; the Yarmouth 
Junction from Diss and Beccles, 50 miles; the Irish Great Western 
from Naas, by Tullamore, to Galway, 120 miles; the Metropolitan 
Counties Junction from Gravesend, by Reigate, Dorking, Wey- 
bridge, Staines, Rickmansworth, St. Albans, Chelmsford, and 
Billericay to Tilbury, 120 miles; the London, Hammersmith, 
Staines, and Windsor, 25 miles, and several smaller lines; and of 
these the Southampton and Dorchester, and the Waterford and 
Kilkenny were executed, the former wholly, and the latter princi- 
pally by him. 

The Southampton and Dorchester Railway has been made the 
subject of a contest which has clearly proved the sound judgment 
with which that line was laid out and constructed as a commercial 
undertaking. The principle adopted was to approach every town in 
the line, througbout this agricultural district, so closely as to secure 
the short local traffic as well as the “ through,” and by laying out 
what its adversaries have facetiously called a “cork-screw” line, 
Captain Moorsom attained this object in a manner so complete that 
not even a van, and hardly a carrier’s cart, now runs on the adjacent 
roads, owing to the better accommodation given by the railway. 

The Waterford and Kilkenny Railway presents only two 
features of interest, one being a station at Kilkenny, laid out 
to accommodate the interchange of four different lines of traffic 
from Dublin, Waterford, Wexford, and Cashel; and the other 
being a viaduct over the river Nore, 85ft. in height, and of 200ft, 
span, constructed in timber on the lattice principle, the abutments 
being built of limestone. The cost of the whole was under 
£10,000, and the work was the largest of the kind in the three 
kingdoms at the time of its erection. 

In 1850 the Prussian Government issued its proposals to the 
engineers and architects of all nations to send to Berlin their designs 
for a great bridge, to be erected over the Rhine, at Cologne. This 
bridge was required to give passage to a railway, a carriage road, 
and foot-passengers. The most celebrated engineers of Europe and 
America sent in designs to the number of sixty-one, and among 
them was one by Captain Moorsom, to which the Prussian 
Government awarded the Engineering Prize, while the Architectural 
Prize for the same work was carried off by Mr. Swedler, an archi- 
tect of Berlin. 

Captain Moorsom’s design embraced spans of 600ft. in wrought 
iron, while his piers and abutments were so arranged as to form 
casemated batteries for the protection of the town from an advance 
up the river. 

Upon the cessation of our great railway undertakings, Captain 
Moorsom’s attention was directed to the attempts making to extract 
gold from the ores of Great Britain. His reports to the Britannia and 





Poltimore Mining Companies in 1852, fairly brought the subject, for 
the first time, in a practical shape, on a large scale, before the publes 
The machinery erected by those companies under his direction was so 
far successful as to produce gold from tho ores, but the quantities 
were not sufficient to pay for the cost of production, and the under- 
takings were abandoned—perhaps somewhat hastily, as we have 
seen that, in other quarters of Great Britain, success bas attended 
perseverance. 

The relapse of engineering action in the three kingdoms about 
this period—1852 to 1856—was felt by the subject of this memoir in 
common with many of his brethren. 

His efforts were strongly directed tofestablish a south-west coast 
line of railway, in extension of the Southampton and Dorchester 
Railway, from Dorchester through Bridport, Axminster, and Honi- 
ton to Exeter; but the South-Western Railway Company eventually 
procured the incorporation of the rival line through Yeovil. 

in the wiater of 1856 Captain Moorsom was selected by the 
Colonial Minister, Mr. Labouchere, to act in the capacity of Queen’s 
Commissioner and Engineer to the Government of Ceylon, in order 
to determine whether a railway could be profitably constructed 
between Colombo, the principal port, and Kandy, the ancient capital 
of that island, and the centre of a very productive district for the 
growth of coffee. 

Receiving his instructions on the 24th December, and pressed by 
the Colonial Office to complete his work before the ensuing rainy 
season in May should oblige a cessation of operations, Captain 
Moorsom sent off his first division of surveyors early in January, 
a second division on the 20th of that month, and followed himself 
on the 4th February, 1857, 

The detailed account of this survey has been published in the 
“ professional papers” of the Royal Engineers for 1858, where it is 
recorded as a model of methodical energy and success, On the 
12th May, Captain Moorsom presented his report to the Governor of 
Ceylon, and received the thanks of that functionary, afterwards 
confirmed in very gratifying terms by letter of the Colonial 
Minister, dated the 23rd of July, 1857. The execution of the rail- 
way was confided to a company by agreement with the Governor of 
Ceylon—that company, whose very existence was due to the favour- 
able reports of Captain Moorsom, rejected every one of his recom- 
mendations—appointed engineers who had pany | kuown 
nothing of the island, and who said they could not find the line 
recommended, and at the lapse of two more years (in 1859) re- 
na that they could not make a railway from Colombo to Kandy 

or less than £2,214,000, whereas Captain Moorsom had stated the 
same might be executed under guaranteed contract for £1,006,000. 
The consequence was that the Colonial Minister (then the Duke of 
Newcastle) referred the matter to Mr. Hawkshaw, who estimated 
that the work might be done for £1,872,000. 

Captain Moorsom (whom the Colonial Office not nae | did not 
support, but did not even refer to) met this by sending to the Ceylon 
Government a tender from Messrs. Watson and Overend, the well- 
known contractors, to execute the work, including all past expendi- 
ture and future engineering (in short, including every possible 
expense) for £1,200,000. 

The Ceylon Government, upon this, repudiated Mr. Hawkshaw's 
advice, paid off the railway company, advertised publicly for 
tenders, and accepted eventually one from Messrs. Faviell for 
£873,000, to which, when other expenses included in Captain Moor- 
som’s original estimate (of 1857) are added, the amount will become 
£1,019,000, thus agreeing, within £13,000, with that much-contro- 
verted estimate. 

The only satisfaction given to Captain Moorsom was contained 
in the following paragraph gratuitously and spontaneously inserted 
in the Times of Tuesday, January 20th, 1863 :—* 

“About three years back, when the moderate estimate of the 
Ceylon Railway was disputed, and an extravagant sum was insisted 
upon by the employés of the company formed for carrying out the 
undertaking, the Colonial Secretary thought proper to refuse sup- 
port to Captain Moorsom’s plan, although that gentleman had 
offered to find a responsible contractor to undertake it, unless Cap- 
tain Moorsom would, without any previous security, publish all bis 
surveys and calculations—a measure which no engineer would 
submit to, since it would simply place in the hands of his com- 
petitors the power to alter and amend their estimates by pirating 
the ideas thus furnished to them. The consequence was a general 
break down of the whole affair, since the colony preferred to pay off 
the company rather than incur the heavy outlay which the board 
and its engineers insisted upon as essential. The last mail from 
Ceylon finishes the history, and seems to show that, after having 
suffered a long delay, the colony has obtained and accepted a tender 
for the construction of the work upon terms which demonstrate 
that those offered at the outset by Captain Moorsom were perfectly 
correct. At the same time, the fact that Captain Moorsom was 
pushed aside for the advantage of others appears to serve as 
another indication, if one were wanting, that auy engineer who 
seeks economy for his clients pursues a course which, at the present 
epoch, is hardly likely to bring him into popularity with those 
persons, official or otherwise, who have in such matters the oppor- 
tunity of control.” 


The pagers read by Captain Moorsom at the Institution of Civil 
Engineers were as follows :— ; k 

April 7th, 1840.—“* Account of some Experiments with Locomo- 
tive Engines manufactured by Mr. Norris, of Philadelphia, U.S.” 

February 28th, 1843.—“ Description of ‘Philadelphia’ Hngine 
mauufactured by Mr. Norris.” ; 

January 9th, 1844.—“ Description of a Cast Iron Bridge over the 
River Avon, at ‘'ewkesbury, on the Birmingham and Gloucester 
Railway.” 

Sean 12th, 1849. —“ Observations on the Working of the 
Inclined Planes on the Waterford and Kilkenny Railway.” 5 

April 13th, 1852.—“ Description of Lattice Viaduct of the River 
Nore, on the Waterford and Kilkenny a 

His diplomas bear date:—Associate of 1.C.E., March 24th, 1885; 
Member of 1.0.E., February 20th, 1849; Member of the Society of 
Arts, January 3i1st, 18.3. 

There were many subjects connected with civil and mili- 
tary engineering upon which Captain Moorsom spoke in the 
Institution of Civil Engineers, and it has been observed that he 
not only spoke well but always to the point, and was always listened 
to with attention. He never shrunk from speaking even an un- 
pleasant truth, yet those who knew him speak of his courteous 
manner. 

Captain Moorsom married Isabella Ann Morris, eldest daughter 
of the late Mr. Justice Williams, Judge of the Supreme Court 
of Nova Scotia, and had by her six sons and three daughters. 
His eldest son, Captain William Robert, was killed at the capture of 
Lucknow, 11th March, 1858, after having gained much glory under 
Havelock and Outram. Lewis Henry, the second, is a civil engineer. 
‘The third, Charles John, is a captain in the 30th Regiment. The 
fourth, Henry Martin, lieutenant in the Rifle Brigade ; and Con- 
stantine McDougall is a eaptain in the 100th Regiment. Nis eldest, 
daughter married, in 1853, the Rev. Percival Laurence; the 
youngest married, in 1862, Professor Longman, D.S.8. 

In conclusion, it may not be out of place to say a few 
words concerning the socia) character of Captain Moorsom. His 
life was one of constant energy and activity, both of mind and 
body. Habitually an early riser, his day began while the world 
still slept; nor did office hours close his daily labour. As in all his 
public actions integrity and honour were the most visible features, 
so those who witnessed his more private career could not fail to 
observe in him all the attributes of a true and earnest Christian 
gentleman. ‘his it was that supported him through much domestic 
affliction ; this it was that taught him to bear with patient resig- 
nation a long and painful illness; and this it was that, at the last, 
enabled him to meet death calmly and undismayed. 











* The Ceylon rs, received by the last mail, have also, at last, don 
justice to Captain Me , by admitting that the proof of the correctness 
of his original estimates is now complete. 
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SHANKS’ MOWING MACHINES. 


Tu1s invention, by James Shanks, of Arbroath, relates more 
especially to that class of machines used for mowing or cutting 
short grass and vegetables or plants, commonly known as “lawn 
mowing machines,” and it consists,— 

First, in the dispensing with the ordinary cutter bracket with the 
screw for raising it up and down, and in the substitution therefor of 
an eccentric brass or other bush, fitted into the frameof the machine. 
This eccentric bush is fitted with a slotted flange, and by merely 
turning it round the cutter or actual mower is raised or lowered as 
may be desired, according to the direction of the turning. Second. 
in the placing or attaching a flap or pendent end to the grass box of 
the machine when fitted with a delivery apparatus. This arrange- 
ment is so fitted that when the travelling end is at one end of the 
box the flap at the other end is down, and this part opens when the 
travelling end begins to move. 

Fig. 1 is a longitudinal elevation, partially in section, of a portion 
of a lawn mowing machine, sufficient to show the application of the 
improvements thereto. Fig. 2 is an end elevation of the machine 
corresponding to Fig. 1, and taken inside the box or receptacle in 
which the cut grass is received. 

The framing A of the machine is of the usual construction, the 
after part is supported on the duplex rollers B, whilst the forward 
part ol the frame is carried on the rollers C, which may be adjusted 
so as to regulate the height of the machine from the ground. At 
the central part the framing extends downwards, partially covering 
the open cylindrical frame to which the helical cutters are fixed. To 
the outside of the framing at this part is fitted a metal bush D on 
each side of the machine. These bushes have formed in each of 
them a segmental slot E, which extends round the periphery of the 
bush as shown in Fig. 1. Each bush is retained in the desired posi- 
tion by means of a screw which projects out from the face of the 
framing A, and a pinching nut F which holds the bush firmly in 
position. The bushes Dare each formed with a circular aperture to 
receive the end of the spindle G of the rotary cutter H ; this aper- 
ture, as is shown in Fig. 1, is eccentric to the centre of the bush. 
The object of this arrangement is to afford a ready and efficient 
means of adjusting the height of the cutter from the sole plate H!. 
This is done by simply loosening the nut F', by means of a spanner 
or wrench, and turning the bush D round to the desired extent, so 
as to raise or lower the bearing of thespindle G; and the bearing 
on the opposite side of the machine is adjusted in a similar manner, 


In this way the height of the cutter H from the sole plate H! can | 


be regulated with the utmost precision. 





Another improvement in connection with these machines consists 
in an arrangement for instantaneously discharging the contents of 
the grass box without requiring the machine to be stopped or other- 
wise interfering with the progress of the work. The grass box or 
receiver I, into which the grass is thrown by the action of the 
rapidly revolving cutter H, is fitted with a movable partition or 
travelling end piece J, which serves when moved from end to end 
of the grass box, to deliver the cut grass in a body out at the side of 
the machine. This end piece J is fitted on the outer edge with a 

‘ooved pulley K, which runs to and fro on the horizontal bar or rail 

4, fixed to the back of the grass box I. The end piece J is also 
fitted with a pulley M, at the lower part where it traverses over the 
shelving part of the box I, so as to cause it to move easily to and 
fro. A socket N is bolted to the end piece J, and to this socket is 
jointed the front end of a hand lever, which extends upwards and 
in a backward direction so as to be within convenient reach of the 
person who is guiding the machine. When the end piece J is 
caused to move from left to right, or from one end of the box to the 
other, for the purpose of discharging the cut grass, it also operates a 
flap door which is arranged at the opposite end of the grass box. At 
the upper part of theend piece J is titted a pulley O, which traverses 
to and fro on the angular bar P. This bar or rod is centred at one end 
on a pin projecting out from the face of the box I, and at the other 
it is jointed to the small bell crank lever Q. Te horizontal arm 
of the lever Q is connected to the swinging flap door R, which is 
hung from the curved stay rod S. When the operator desires to 
discharge the cut grass from the box I, a simple movement of the 
hand lever hereinbefore referred to, from right to left, will cause the 
end piece J to traverse in the opposite direction. As the end piece 
moves along the pulley O depresses the rod P, which draws down 
the bell crank lever Q, and raises the flap door R, so that the grass 
is free of any obstruction. The operator instantly releases the hand 
lever, when the weight of the flap R causes the pulley O to descend 
the bar P rapidly, and thus restores the end piece to its normal 
position. In this way the person guiding the machinw can by an 
exceedingly simple movement discharge the grass from the box I from 
time to time as required; this is effected in a manner s> easy and 
rapid that it does not interfere in any way with the prog-ess of the 
work; so that as the mowing proc the cut grass is deposited in 
heaps at regular intervals; without necessitating the sweeping of 
the cut surface, which is thus left perfectly smooth and clean. 


= 





Surrsuipinc Exrraorpmary.—We some time since mentioned 
that a skilful workman, named Paul Nestor, a mechanician, carpen- 
ter, locksmith—iu fact, a complete Jack-of-all-trades — had con- 
ceived the extraordinary idea of building a steamboat on the heights 
of Belleville, and had carried his plan into effect. Afterhaving 
completed the hull of his boat, he placed it on a kind of rolling 
cradle or raft, to the back of which he affixed a lever of 
his own invention, by means of which he was able to 
move the heavy mass in every direction. By the use of this 
piece of mechanism he succeeded, in the presence of thousands of 
spectators, in moving his boat over very uneven ground as far as 
the basin at La Villette, into which, by his own unaided exertions, 
he successfully launched her. From La Villette the boat was 
floated along the canal by the basin at the Bastille, where Nestor 
Went on with his work and completed her. Many persons. enter- 
tained doubts as to whether a boat thus constructed could ever be 
turned to account, but she is now lying moored, under the name of 
the Hirondelle, off the Quai des Tuileries, near the Pont Royal. She 

lies between Paris and St. Cloud, and is said to be one of the fastest 
ts on the Seine.—Galignani. 














Tue object of this invention, by Messrs. Easton and Amos, of 
Southwark, is to render sawing machines more efficient in their 
operation than heretofore. To this end, in order to secure the log 
| from rising with the drag of the saw on its bed while being cut, it is“ 
| to be kept down by means of pressing rollers or bowles carried by 

' vertical water cylinders, in which stationary pistons are inserted, | 
| their rods being pendant from a transverse beam of the saw frame. 
| The upper and lower ends of each cylinder are brought into com- 
munication by an outside pipe, which allows of the water which 
fills the cylinders to from one to the other side of the fixed | 
pistons. The water forms an elastic packing between the piston 
and the lower ends of the cylinder, and serves to retain the bowles 
of the cylinders in contact with the timber, when once lowered in 
contact therewith. 

As the machine would be required to operate upon balks or logs 
of varying thickness, the cylinders © are fitted with vertical 
racks I, I', into which gear pinions J, J', for raising and lowering 
the cylinders ; by this means the position of the cylinders may be 
adjusted to suit varying sizes of timber. It will of course be under- 
stood that while the cylinders are thus being raised or lowered the 
water confined within them will slowly escape from one side of the 
pistons to the other, so as to allow of the vertical movement of the 
cylinders, 

Fig. 1 is a vertical section of this holding-down apparatus 
detached from the sawing machine. Two of these apparatus, or 
presses as they may be termed, may be used for properly holdiug 
down the timber to be cut, as shown in Fig. 2, which is an elevation 
of a sawing machine with the improvements applied thereto. 
It will be seen on reference to Fig. 1 that the apparatus consists 
of a fixed piston A, and movable cylinder C. The piston A 
and its rod should by preference be of wrought iron, and is 
secured to the cross frame B of the machine so as to be firm and 
rigid. Upon this piston and rod works a hydraulic cylinder C, of 
such length of stroke as will admit of the largest size balk 
intended to be cut by the machine being placed beneath it. 
A press roll D is connected by a cross-head E to the lower ex- 
tremity of the cylinder C, and bears upon the balk of timber. 
The cross-head E works in suitable guides so as to keep the cylin- 
der C in its traverse truly vertical. A pipe F, provided with a 
stop-cock F!, opens a communication between the upper and 
lower sides of the piston A; and in actual work the cylinder C is 
filled completely with water, the cock F' being closed very nearly, 
in order to give the requisite resistance. It will now be seen that, 
should the saws at the up-stroke “ lay hold” of the timber, as they 
frequently do, so as to lift the balk from the machine bed, the effect 
of this sudden lift will be to raise the cylinder C slightly, and drive 
the water below the piston A and through the pipe F to the upper 
side of the piston; but, as a great resistance will be produced by 
the water endeavouring to pass through the nearly closed cock F', 
this resistance will effectually prevent the further rising of the 
cylinder and the jumping up of the timber. On the other hand, 
the cylinder must necessarily rise and fall to suit the inequalities of 
the timber, but such rising and falling will be very gradual and 
moderate compared with the sudden lifting produced by the “ laying 
hold” of the saws. 

In order to ensure the rapid falling of the cylinders, so as to be 
always in contact with the timber, a small valve G opening down- 
wards has been provided, so as to give free passage for the water 
between the'top and bottom of the piston when the cylinder is 
falling. The valve will, however, prevent the passage of the water 
in the contrary direction. It may probably be found in practice 
. that no timber so irregular as to require this valve will have to be 
cut ; in such case, however, it will do no harm. 

















The presses may be relieved at any time, as in the case of entering 














or setting a balk, by racking up the cylinders C, C, and throwing in 
the retaining ratchet H, as shown in Fig. 2. 

On the entering side of the machine a grooved press-roll, such as 
that shown at D, Fig. 1, is employed, and on the leaving side of the 
frame plain rolls are used so as not to enter the grooves or cuts 
made by the saws. 

The apparatus above described applies equally to saw frames of 
any description, but the under-mentioned apparatus is more 
particularly adapted for steam saw frames, that is to say, frames in 
which the steam engine is combined with and forms a portion of the 
saw machine. 

It frequently becomes necessary to move or to traverse the bed or 
table of the machine upon which the timber rests quickly to and fro, 
as is the case of returning for a fresh cut, for instance, and at such 
times it is desirable to have the saws themselves stationary for 
adjustment; this is ordinarily accomplished by providing a separate 
driving motion from the main shaft in cases where saw frames are 
driven from a detached steam engine or other prime mover; but 
it is obvious that such an arrangement cannot be obtained 
in the case of a machine where the saw frame and engine 
are combined. In such a case, or in such other cases where 
a separate driving motion from the main shaft cannot easily be had 
a separate small steam engine J, Fig. 2, is employed, provided with 
any ordinary reversing movement arranged so as to cause the bed 
to run in either direction. A lever K is employed to turn the start- 
ing cock of this engine in connection with the working pawls L, of 
the feed motion, by means of the coupling rod and lever M, M!', so 
that the engine cannot be started without throwing the pawls L out 
of gear, and thus preventing the possibility of accident to the feed 
motion. 








Borer Exrrosiox.—On Saturday afternoon a boiler exploded at 
the extensive works of the Dowlais Iron Company, Merthyr Tydvil, 
and the force of the explosion was so great that the ironwork, 
bricks, and other missiles were hurled in all directions. A lad 
named John Lanigan, who was at work about sixty yards distant, 
was struck by a brick, and he died shortly afterwards. Five others 
were injured, two of them seriously. One horse was killed. The 
boiler, it appears, had been duly examined, as usual, and the cause 
of the explosion is not yet known. A fatal case of the rupture of 
a boiler plate is reported also in the letter of our Wolverhampton 
correspondent (see page 355). 

Foreign Locomotive Buitpinc.— (From ow Correspondent.)— 
Tenders have just been invited for the supply of twelve locomotives 
required for the Berne state railways, the specification providing 
that they should be able to run over gradients of 10 to 12 per 1,000 
and curves of a quarter of a mile radius; and that they should be 
able to draw, independently of their own weight and that of the 
water and coal carried, 40 tons at a speed of 30 miles per hour, 60 
tons at a speed of 22 miles per hour, or 70 tons at a speed of 16 miles 
per hour. There were sixteen competitors, France, Belgium, 
Germany, Switzerland, and England being represented, the last by 
Messrs. Hawthorn, of Newcastle. ‘The highest tender delivered was 
that of the Vulcan Works, Stettin, who required £2,439 per locomo- 
tive. Messrs. Hawthorn came next with a tender of £2,420 per 
locomotive, and then the offers recedel gradually to £1,720 per 
locomotive, the terms proposed by the Carlsruhe engine factory. 
This last secured the contract, but in consideration of the period of 
guarantee being extended to triple the time originally provided for by 
the specifications and aguarantee also that the saving realised in com- 
bustible would be 20 per cent., the price to be paid for each engine, 
including extra portions of the machinery to be held in reserve, was 
increased to £1,973. 
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Turse improvements, by William and John Galloway, of Man- 
chester, refer more particularly to an invention for “ Improvements 
in Machinery or Apparatus for Cutting, Shaping, Punching, and 
Compressing Metals,’ for which letters patent were granted to 
James Howden, of Glasgow, and dated the 28th of February, 1859 
(No. 526). 

In the specification to that patent there was described an im- 
proved machine or apparatus for making bolts, rivets, and similar 
articles, in which the dies were carried by two circular tables turn- 
ing upon vertical spindles and upon circular stools or beds. These 
tables were placed at each end of the machine, and there was situated 
between them a T-shaped lever fast on a shaft oscillating in bear- 
ings formed on the tops of two side frame pieces between which the 
die table stools were bolted. The T lever was made to vibrate by 
means of a crank shaft working within the lower forked end of the 
lever, to which crank shaft rotary motion was imparted from the 
driving shaft. To the horizontal arms of the T lever were attached 
vertical heading rams acting upon the metal to be operated on 
situated on the die tables. The die tables received rotary motion 
by ratchet movements, for bringing successively different dies 
underneath the heading rams, ratchet wheels being for this purpose 
fixed to the spindles of the die tables, underneath the latter, which 
ratchet wheels were actuated by paw] levers connected to the T lever 
by means of other levers and links, and receiving a reciprocating 
motion therefrom. The T lever was also made to actuate bell 
crank levers, which, at proper periods, pushed the bolts, rivets, or 
other articles out of the dies after being formed, by means of vertical 
spindles passing through the bottoms of the dies. An arrangement 
of cutters for cutting off the lengths of metal was provided, in 
which levers having cutting edges at one end were attached at the 
other end by links to eccentrics upon the driving shaft, from which 
they received au oscillating motion. 

Now one part of the present invention consists in fixing a beam 
upon the same shaft with the T lever parallel with the horizontal 
arms of the same, which beam consequently receives a rocking 
motion simultaneously with the T lever. To the ends of this beam 
are attached vertical preparatory rams working in fixed slides, the 
dies upon which rams do not approach the die tables so near as the 
heading rams, and serve to force the metal to be acted upon down 
into the die of the die table to the requisite depth before it passes 
underneath the heading ram, as it has been found that without this 
arrangement the metal to be acted upon is liable to stick in the dies, 
and not be in proper position when it arrives under the heading 
die, thus causing an imperfect bolt, rivet, or other similar article to 
be formed. The die of the preparatory ram is by preference so 
formed that it will readily catch the end of the piece of metal should 
it have been placed somewhat slanting in the hole of the die in the 
die table. In some cases this preparatory ram is employed not only 
to push the metal down into the hole in the die table, but also to 
prepare the head on the same roughly, so that the heading ram only 
finishes the same, by which a more perfect formation of the head 
may be ensured. 

Another part of the present invention consists in forming a verti- 
cal rim round the circumference of the die table outside the dies and 
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in filling the receptacle so formed, as also the space situated in the 
centre, between the dies, with water, so that the dies shall each be 
surrounded with water, and thus kept cool. 

Another part of the invention consists in placing a steel bed plate 
upon the top surface of the die table, upon which steel plate the 
shoulders of the dies rest, by which arrangement the surface of the 
die table is preserved from the injurious pressure of the steel dies 
upon it, when under the action of the heading ram. 

Another part of the invention consists in fixing down the dies on 
to the die tables by small plates fitting between each two dies on to 
the shoulders formed on the dies, which plates are held down by 
bolts tapped into the die tables, by which means the dies are more 
firmly held down than in the former arrangement, where a small 
locking pin was inserted through a hole formed in the die table and 
fitted in a notch formed in the side of the dies. 

Another part of the invention consists in an improved arrange- 
ment for efiecting the step-by-step rotary motion of the die tables. 
For this purpose, instead of attaching a ratchet wheel to the lower 
ends of the vertical spindles of the tables,a number of studs are 
fixed round the circumference of the die tables themselves, imme- 
diately over their seat on the die table stools, and these are acted 
upon by means of pawls receiving a reciprocating motion in the 
following manner:—Upon the crank shaft which actuates the T 
lever is formed a second crank or eccentric that works in a slotted 
vertical lever mounted on a fixed stud at the lower end, and which 
thus receives a reciprocating motion at the upper end. The upper 
end works in a fixed guide, and has attached to it, by means of 
hinged joints, the ends of rods, at the other end of which are formed 
the pawis before mentioned. As the rods with the pawls receive 
the forward motion they slide past the studs on the die tables, 
and are caused to catch in behind them by means of springs 
pressing the rods against these studs, and on making their back- 
ward motion they drag the die table round with them to the 
extent of their motion, so as to bring the next die under the heading 
ram. 

Another part of the invention consists in arranging friction 
pieces to press against the sides of the die tables, the amount of 
friction being capable of regulation by means of “ set screws,” by 
which meaus the die tables are prevented from moving beyond the 
required distance for bringing the dies in exact position, which the 
acquired impetus would cause them to do if they moved freely and 
ata quick speed. Or in some cases this is effected by means of 
spring locking pieces, which are caused to catch in between two of 
the before-mentioned ratchet studs on the die tables at the end of 
the requisite motion of the latter. 

Another part of the invention consists in an improved mode of 
actuating the cutters for cutting off the lengths of metal to be 
formed into bolts or other articles. Instead of actuating the levers 
carrying the cutters by means of eccentrics upon the driving shaft, 
cams or tappets are formed upon the crank shaft actuating the 
T-lever, which cams act upon the ends of the cutter levers in a more 
powerful and efficacious manner than the eccentrics, And, by pre- 
ference, such cams or tappets are formed in such a manner as to 
cause the cutters to cut off several lengths of metal during one 
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revolution of the crank shaft, so as to gain more time for re-heating 
the rod of metal from which.the blanks are cut. 

Fig. 1 shows a side elevation of the apparatus; Fig. 2 shows a 
plan, partly in section, in order to make the arrangement more 
clearly understood; Fig. 3 shows a front elevation, partly in 
section, and Fig. 4 shows a longitudinal section. . 

A, A, are two strong side frames, which receive at a, a, the 
sliding blocks 6, 6, carrying the ends of the shaft B. This shaft is 
tied down to the side frames in a firm, but slightly elastic manner, 
by the eye bolts X, X, strung upon the same, and secured to wooden 
beams Y, Y, held by the brackets Z, Z, formed on the framing. 
Upon the shaft B are fixed, firstly, the T lever C, and, secondly, the 
beam D. To the horizontal arms of the T lever C are connected by 
means of links e, ¢, the vertical heading rams E, E, which work up 
and down in guides formed in the cross framing A', A'. To the 
beam D are connected, by means of links h, h, the preparatory rams 
H, H, also working up and down in guides formed in the cross 
framing A'.A'. The lower end of the vertical arm of the T lever C 
is formed forked, as shown, and receives the sliding brasses in which 
the crank F'! of the crank shaft F works. The crank shaft F receives 
rotary motion from the driving haft G (which is provided with fast- 
and-loose pulleys g', g', and a fly-wheel g*) through the spur gear- 
ing G', G*, and thus the crank F' imparts an oscillating or rocking 
motion to the T lever C, and consequently also to the beam D, by 
which means the up-and-down motion of the heading rams E, E, 
aud preparatory rams H, H, is effected. Between the side 
frames A, A, and beneath the rams FE, E, and H, H, are placed the 
rotating die tables I, I, carrying the dies J, J, J, in which the metal 
to be acted upon, after having been cut to proper lengths by the 
cutting-o motion, as described hereafter, is placed. These die tables 
havecircular Y grooves formed in their under surface, and rest upon 
corresponding circular V rails formed on the top of the die-table 
stools K, K, which are fixed to the side frames A, A. A rim i, i, is 
formed round the top of the die tables 1, I, surrounding the dies J, J, 
and the receptacle thus formed is filled with water to keep the dies 
cool. A steel bed plate 1', I', is PP on the top surface of the 
tables, upon which plate the shoulders of the dies J, J, rest, by 
which arrangement the great pressure exerted upon the dies is 
prevented from injuring the die tables. In order to keep the dies 
J,J, firmly upon the die tables, and yet to be able to remove them 
with facility when required, they have shoulders formed upon 
them, on which rest the small plates c, c, placed between each two 
dies, which plates are held down by bolts d, d, passing through 
them and screwed into the die tables. The die tables 1, I, receive a 
step-by-step rotary motion in the following manner:—Upon the 
crank shaft F is formed a second crank F?, which works in a slot 
formed in the lever L, shown in dotted lines in Fig..1, the lower end 
of which is mounted on a stud fixed to the framing A, as shown; 


whilst the upper end receives a reciprocating motion from the action 
of the crank F*, The upper end of this lever works in a sliding 
piece J, and causes it to move backwards and forwards between 
guides /' attached to the framing A. To either side of the 
sliding piece 7 is attached by a hinge joint one end of rods 
M, M, upon the other ends of which rods are formed pawls 


— 


—— 


ee 


SS ee ee 





348 





THE ENGINEER. 


June 19, 1863. 








as shown, which, in the reciprocating motion which they 
receive from the lever L, are caused to act upon ratchet 
studs m, m, m, formed or fixed upon the circular die tables I, I, 
immediately above their seat on the stools K, K, and thus effect the 
step-by-step rotary motion of the latter in the direction of the 
arrows, so as to bring successfully fresh lengths of metal placed in 
the dies J, J, beneath the preparatory and heading rams H, H, and 
E, E. As the pawls M, M, in their forward motion pass the studs 
m, m, they are pressed outwards by the same, and after having 

d the studs they are pressed back so as to hook in behind them 
I y the springs m',m!. As the die tables would, when working 
reely at a quick speed, be liable to acquire such an impetus as to 
carry them beyond the distance to which they are moved by the 
pawls M, M (the extent of which motion should be exactly that 
requisite to bring the dies in proper position beneath the ram), fric- 
tion pieces P, P, are caused to press against the circumference of 
the die tables by means of “ set screws” p, p, 80 as to prevent their 
moving beyond the proper distance. Or, instead of this arrange- 
ment, a spring locking piece, as shown at Q, is sometimes employed, 
and which, at the end of every successive motion, is caused to spring 
in between two of the studs m, im, of the die tables, and prevents the 
further motion of the same. Or, in some cases, both arrangements are 
combined. In order to remove from the dies J, J, the bolts, 
rivets, or other articles after having been acted upon by the heading 
rams, spindles N, N, resting by means of collars x, n, on the 
lower surface of the die tables, are made to pass up into the bottom 
of the dies J, J, and down beneath the die tables, and are succes- 
sively, when arrived in proper position, pushed up from below by 
the ends of oscillating bell crank levers O, O, mounted on studs 
fixed to the side frames A, A, and receiving their rocking motion 
from the T lever C by means of the links O', O', attached to the 
T lever. On being thus successively raised out of their dies, the 
bolts, rivets, or other articles are removed from the die tables into 
receptacles, not shown, by means of a striking lever & fixed toa 
vertical spindle 7, and receiving a vibrating motion from the bell 
crank lever O, which striking lever throws the bolts, rivets, or other 
articles into the spout 8, shown in Fig. 2. 

For cutting off the lengths of metal to be acted upon by the 
heading rams, fixed cutting edges T, 'T, are mounted on standards 
U, U, upon which are also mounted the vibrating levers V, V, pro- 
vided at one end with other cutting edges v, v, which work against 
the fixed cutting edges. ‘T'wo different arrangements of the cutters 
are shown, but they may be both of the same arrangement. Movable 
stops u, uv, are attached to the standards U, U, to regulate the lengths 
of metal to be cut off. The vibrating motion of the levers V, V, is 
effected by means of cams W, W, W, fixed on the crank shaft F, 
which, by their rotation, raise the free ends of the levers, and 
thereby effect the cutting off of the metal between the cutters. 
The levers V, V, are so formed that, as the cams W, W, W, drop, 
the greater leverage of the free end causes the same to fall, and 
thus to raise the cutters v, v. It will be observed that the cams 
W, W, W, are so formed as each to effect the cutting off of three 
lengths of metal during one revolution of the crank shaft. The 
object of this is to afford a greater length of time for re-heating the 
metal without being obliged to stop the machine for that purpose. 
The end of the crank shaft is carried in a plummer block on the 
standard W'. 

The following is the action of the machine:—The rods of metal 
to be formed into bolts, rivets, or other similar articles are heated te 
the requisite degree, and a certain number of pieces are cut off by 
the cutters T, T', avd v,v. These lengths or blanks are placed by 
the attendent in those dies J, J, that are about to pass underneath 
the rams H, H. As the dies are brought beneath these rams by the 
motion of the die tables, the pieces of metal are by them pushed 
down into the dies to the required depth, the rams H, H, being for 
this purpose made to work at a greater distance from the die tables 
than the heading rams EB, E, asshown. ‘The dies with the pieces 
of metal then pass underneath the heading rams, which, by their 
powerful pressure, depress the projecting portions of the pieces of 
metal, so as to form them into heads; the dies at the ends of these 
rams being suitably formed for this purpose. 

In some cases the preparatory rams H, H, are employed not only 
to push the lengths of metal down into the dies J, J, but also to 
depress the metal, so as to form the heads roughly, which are then 
only finished by the rams E, E, by which a more perfect formation 
of the heads may be attained. Ou passing from under the rams E, E, 
the die spindles N, N, are raised by the bell crank levers O, O, by 
which the finished bolt, rivet, or other article is pushed out of the 
et My is then thrown off the table into a receptacle by the striking 
ever R. 








InstiTUTION OF MecHANICAL Enatneers.—In anticipation of the 
Liverpool Meeting, an influential local committee has been formed 
for the purpose of carrying out the approaching meeting of the 
Institution of Mechanical Engineers in the town. The London 
and North Western Railway Company has liberally offered to place 
aspecial train gratuitously at the service of the Institution on the 
Thursday and Friday of the meeting week on which days it is 
intended to visit various works at St. Helens, Messrs. Pearson 
and Knowles’ colliery at Wigan, the railway works at Crewe, 
and a salt mine at Northwich. 

Tae CampBria Ironworks Av JOHNSTOWN, PENNSYLVANIA.—The 
Cambria Iron Company, whose extensive works and immense coal 
and ore estate at Johnstown, at the western base of the Alleghany 
Mountain, where the old Portage Railroad began its ascent to the 
mountain top, and the western division Pennsylvania Canal begins 
its descent to Pittsburg, through which place, too, “he Pennsylvania 
Railroad passes, is known and appreciated among railroad companies 
and other large consumers of iron for the excellence and durability 
of the metallic commodity they supply to their customers through- 
out the States. The increase and expansion of the company’s 
business, moreover, have made necessary the erection of an 
additional rolling mill, whereby the capacity of the works has been 
increased to a scale correspondent with the current orders for 
Cambria iron. The subjoined description of the new rolling mill is 
copied from a paper published in the vicinity of the works.—T7he 
Johnstown Democrat, of May 6:—“ The old building is 650ft. in 
length and 100ft. in width, with two wings, each 150ft. long, the 
whole having a ground plan in shape like a Maltese cross, in which 
there are eight engines and fifty-six furnaces, with any number of 
rolls, both for the manufacture of merchant and rail iron. For the 
rails they use double, or three high rolls, an invention of Mr. John 
Fritz, formerly superintendent of these works. The new mill is 
situated about 30ft. from the old one; is over 300ft. in length, and L0vft. 
in width; contains eight heating furnaces, and several sets of three 
high rolis, for the manufacture of bar and rail iron. The engine to 
be used is one of great power, the fly wheel of which, lately cast at 
their own foundry, is one solid rim, is 63ft. in circumference, 16in. 

uare in the rim, aud weighs 23 tons. The roof is what is called 
“ Howe's Truss Roof,” the framing of which wassuperintended by Mr. 
Sandford Cornell, and exhibits excellent workmanship. The roof is 
covered with slate in order to render it secure from fire, and is 
provided, as usual in such mills, with means of ventilation. Between 
the old and new mills is an iron truss-work erected to carry the 
shafting through which to propel the same, &c. The ends of the 
two buildings are similar in appearance, and both buildings exhibit 
taste of design and symmetry of proportion. When both mills are 
in operation, the capacity will be increased, we think, about 50 per 
cent. That is, the two mills will be able to turn out 150 tons of 
rails per day. * * * There is not in our nation a more enter- 
prising, nor a more reliable, or responsible iron company, and hence 

t affords us pleasure to be able to record their successes. Our town 


relies mainly upon this mill for subsistence as well as existence, and 
we are not ashamed to acknowledge that the distribution of from 
forty to fifty thousand dollars per month amongst us aids greatly 
in replenishing the pockets of the people. In visiting this establish- 
ment, on last Saturday, we were struck more than ever with the 
maguitude and capacity of the Johnstown ironworks. 





CENTRIFUGAL PUMPS. 

A TRANSLATION of the following into the Dutch lan- 
guage is now being extensively circulated in Holland, 
accompanied by a circular, in which it is stated to be a 
“Report by the English Admiralty on Centrifugal 
Pumps.” By a reference to THE ENGINEER, of Decem- 
ber 5th last, and also to a leading article on another page, 
it will be seen what credit is to be attached to this 
“ report” :— 

[Copy. | 
REPORT ON STEAM PUMPS AT THE INTERNATIONAL 
EXHIBITION. 

Siz,—In accordance with your request, dated the 13th ult., that I 
should report to you on the comparative merits of the steam pumps 
of Messrs. Easton, Amos, and Sons, and of Messrs. Gwynne 
and Co., exhibited at work in the western annexe of the Inter- 
national Exhibition, I have the honour to state that I have minutely 
and carefully examined the arrangements made for operating those 
pumps respectively, and that I have made numerous and exact ob- 
servations of their working and performance. 


General Description of the Steam Pumps. 


The steam pump of Messrs. aston, Amos, and Sons consists ofa 
horizontal wheel, eee as Appold’s pump, 4ft. din. diameter, work- 
ing in a well on a vertical axle, driven by means of a pair of bevel 
wheels from the crank-shaft of a condensing steam engine, placed 
over the well. The engine has two cylinders, placed upright, 20in. 
in diameter, 24in. stroke, connected directly to the crank-shaft, and 
che condenser, the air-pump, and other connections are conveniently 
disposed and worked beside the cylinders. The bevel gear is in the 
ratio of about 2-4 to 1, or exactly as 124 to 52; the pump making 
124 revolutions for 52 revolutions of the engine. ‘The water is 
raised from a lower tank in communication with the pump into the 
well, whence it is delivered in an upper tank, from which it over- 











flows and returns into the lower tank. The upper tank is built in 
the form of a cross in plan - annexed figure), of ordinary tank- 
plates, with flanges 2}in. wide on the upper edges, and it presents 
seven such edges or weirs a, b, c, d, e, f, g, each 6ft. in length, for the 
overflow. The delivery of water from the well is in the direction of 
the arrow ; the water advances and falls with uninterrupted velocity 
over the edges c, d, e, and over the edges b and f for more than half 
their length. Over the remainder of the edges 6, 7, and over the 
sides a, g, the water falls with but little or no approaching velocity, 
having practically become still water at the extreme right and left 
of the tank. The currents, as they were actually observed, are in- 
dicated on the plan. ’ 
The steam pump of Messrs. Gwynne and Co. consists of a vertical 
wheel, ft. in. diameter, on a horizontal axle, to which a pair of 
horizontal high-pressure engines are directly connected, of 18in. 
diameter, and 14in. stroke. The water is raised from a lower tank 
through a large pipe, in. diameter, into an upper tank, 12ft. by 
9ft., placed at a considerable elevation on four columns, from which 
the water overflows at one side over a weir, 9ft. 8gin. wide, and 
fin. thick, into the lower tank. The sketch (Fig. 2) of the upper 

















tank, in plan, shows the weir a. The water issuing from the 
central pipe rises above the surrounding level of the water in the 
tank, in the form of a mound, and flows off on all sides, but chiefly. 
of course, towards the weir, which it approaches with uninterrupted 
velocity, greatest at the middle. 


Performance and Efficiency of the Steam Pumps. 

My observations were directed, first, to determine, in each case, the 
quantity of water delivered over the weirs in a given time, with the 
height through which it was elevated above the level of the water 
in the lower tank, in order to ascertain the actual performance of 
each pump; secondly, to determine, by means of the indicator, the 
actual power exerted by each steam engine to work the pump in 
order to attain a measure of efficiency. 

To gauge the quantity of water discharged from the upper tank 
of Messrs. Easton, Amos, and Sons’, straight edges were applied to 
the surface of the water flowing over the different parts of the tank, 
where it was level, or nearly so, and the levels of water above the 
edges of the weir were thus ascertained. The water flowed steadily 
and unmixed with air, and I employed the ordinary formula for still 


water— 

D=4761,/ ni. 
embodying the co-efficient 0-617 in the estimation of the quantity of 
discharge. Proper allowance has further been made in the estimate 
for the approaching velocity of the water, by means‘ of the same 
formula in terms of the head of water gauged at the well over the 
pumps. The following results have accordingly been obtained:—= 





Trial of Messrs. Easton, Amos, and Sons’ Steam Pump, 
November 4th and 5th, 1863. 

Useful work done:—Depth of water approaching the weirs, vary- 
ing from liin. to 8}in. above the level of the weirs; head at the 
well over the pump, 12}in. above the level of the weirs; mean lift 
water flowing over the weirs above the level in the lower tank, 
6ft. Spin. 

Water delivered per minute, 6,748 cubic feet, weighing 1873 tons. 

Useful work done, 82-borse power. 

Engine Power.—Indicator at 52 revolutions per minute, 111-2-horse 


wer. 

Useful work done, 733 per cent. of indicator horse-power. 

In Messrs. Gwynne and Co.’s upper tank the overflow follows so 
closely upon the delivery, that the water descending from its eleva- 
tion above the delivery pipe towards the weir falls below the level of 
the surrounding water, which is comparatively still, and only 
regains this level when it passes over the weir. I have, therefore, 
adopted, in forming my estimate, the level over the weir, which is 
the same as that of the still water, for the approaching level. A con- 
siderable proportion of air was drawn in by the pump, and delivered 
in combination with the water, owing to the high fall from the 
upper into the lower tank, and the agitation of the water with air. 
I have, nevertheless, employed the same formula, without modifica- 
tion, for Messrs. Gwynne and Co.’s pump, as to that of Messrs. Easton, 
Amos, and Sons. 

Trial, November Ath, 1862, of Messrs. Gwynne and Co.'s Steam Pump 

Useful work done.—Depth of water approaching and at the weir, 
12}in. above the level of the weir. 

Mean head of water at the pipe or well over the pump, 16,;in. 
above the level of the weir. 

Mean lift of water flowing over the weir, above the level in the 
lower tank, 19ft. 4}in. 

Water delivered per minute, 2,703 cubic feet, weighing 75-2 tons. 

Useful work done, 99 actual horse-power. 

Engine Power,—Indicator power of engine, at 200 revolutions per 
minute, 185}-horse power. 

Useful work done, equal to 53°35 per cent. of the indicated horse- 
power, or 282°6 cubic feet of water lifted one foot per minute per 
indicator horse-power. 

Efficiency of the Steam Engines Employed to Work the Pumps. 

The employment of toothed gearing by Messrs. Easton, Amos, 
and Sons, enable them to work their engine at a moderate speed of 
piston, and economically. Cutting off at about 25 per cent. of the 
stroke, with the piston moving at the rate of 208ft. per minute, 
they used, under the actual conditions, about 2,475lb. of water as 
steam per hour, which would require the consumption of about 
24lb. of coal per indicator horse- power per hour. 

Messrs. Gwynne and Co., on the contrary, having coupled their 
engine direct to the pump-shaft, without the intervention of gear- 
ing, worked their pistons ata speed of 466ft. per minute, and the 
admitted steam during about 86 per cent. of the stroke. On this 
mode of operation they used about 9,776lb. of water as steam per 
hour, which would, under the circumstances, require the consump- 
tion of about 641b. of coal per indicator horse-power. 

Duty of the Steam Pumps. 

In conformity with the foregoing particulars, it appears that the 
“ duties” of the steam pumps are respectively as follows:-— 

Messrs. Easton, Amos, aud Sons’ pump lifts 8,420 cubic feet of 
water, one foot high per pound of coal. 

Messrs. Gwynne and Co.'s pump lifts 2,570 cubic feet of water 
one foot high per pound of coal. 

Showing that the duty of the steam-pump of Messrs. Easton, 
Amos, and Sons’ is more than three times that of the steam pump of 
Messrs. Gwynne and Co. 

If there are any points upon which you would desire further 
information, I shall be happy to afford it, if in my power. 

I have the honour to be, Sir, 
Your most obedient servant, 
(Signed) . K. Cuarke, C.E., 
11, Adam-street, Adelphi, London, W.C. 

To Col. Greene, Director of Works, Admiralty, 

December 2nd, 1862. 
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| Amos and Sons. and Co. 

Indicator horse-power eee | 111°2 1855 
Useful work done “<_< es. oe 82 99 
Ditto, in parts of indicator horse-power 733 pr. ct 55) per ct. 
Water lifted lft. high per minute per 200-4 o 929+ 

indicator horse-power .. .. .. | Otc tt 282°6 c. ft. 
Probable consumption of coal per hour ¢ | 2 Ib. | 6h Ib. 

per indicator horse-power .. .. j | deiniats ba Ib. 
Duty, or quantity of water lifted Lit. » 49, o RY; 

high, per pound of coal .. .. j j 8,420 c. ft. 2,570 ¢. ft. 

Navau Encineers.—The following appointments have been made 


since our last :—J. Orchard, in the Tyrian, promoted to engineer ; 
Evan L. Williams and Peter Murray, in the Asia, and J. Wilson, in 
the Echo, promoted to first-class assist.-engineers ; W. Read, assist.- 
engineer, to the Dasher ; J. Croll, assist.-engineer, to the Racoon ; 
C. F. Hl. Burt and James Parry, assist.-engineers, to the Indus as 
supernumeraries. 

Economic Enetves.—The engines supplied under Rowan’s patent 
to some of the Mediterraneau steamers appear to have failed, the 
real difficulty, as we have always believed, being with the boilers. 
Messrs. Maudslay, Sons and Field have had the Italia in hand, and 
have replaced her original engines by others on their three-cylinder 
plan, of the general construction of those fitted to the Octavia, and 
of which the firm are now constructing a considerable number for 
other vessels. ‘The Italia makes her trial trip, with her new 
machinery, to-day (Friday). Her permanent consumption of coal 
under steam is not expected to greatly exceed that with the original 
engines for the short time for which they were in working order. 

Sream TO Brazit.—A new commercial line of steamships to Brazil 
and the River Plate has been organised to sail from Liverpool, and 
will commence on the 7th of August next. The first vessel will be 
the Sicilia, a screw steamer of 1,125 tons, and 360-horse power. Her 
ports will be Rio de Janeiro, Montevideo, and Buenos Ayres; and 
owing to the attentiondirected to the countries of the River Plate by 
small capitalists, attracted by the profits of sheep farming and the 
character of the climate, who in ordinary times would have pro- 
ceeded to the United States, it is believed that the enterprise 
has fair prospects of success. The charges, both for freight and pas- 
sengers, are to be moderate, and it is stated that the Sicilia can 
make the run, if necessary, to steam all the way, without having to 
call anywhere to coal, and that as her consumption of coal is small 
in proportion to her capacity, she may accomplish the passage in 
twenty days to Rio and twenty-four to the River Plate. 

Miners anD Epvcation.—A very able teacher, formerly a miner, 
having carefully collected information respecting the state of 
education among the mining population in a district of nine square 
miles in Lanarkshire, states that only about 60 per cent. of the 
working people can sign their names, but 94 per cent. can read 
easy narratives. Of those who can read, 32 per cent. do in fact 
read little, if at all, but the other 62 per cent, do read. 43 per cent. 
read religious works only. 40 per cent. have a clear knowledge of 
the leading Bible truths, can talk sensibly of the current topics of 
the day, make a good use of what they have learnt, and, by a most 
exemplary industry and economy, strive that they and their off- 
sprivg may be well thought of in the community and come to occupy 
a better position in society. 50 per cent. require to be better in- 
structed in those principles of political economy which concern the 
mutual relations of capital and labour. Mr. Gordon, inspector of 
schools, in reporting these statements, remarks that other classes of 
the population eugaged in manual labour might not be spoken of so 
favourably. 
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THE IRON PLATED SHIP ROYAL OAK. 


Tue official trial of this vessel, the first of our converted and 
fully armoured frigates, commenced on Monday at the measured 
mile in Stokes Bay. 

The engines * 3 the ship are of 800-horse power, nominal, by 
Messrs. Maudslay, Field, and Son, and are from the same patterns, 
with the exception of some minor improvements in the detail, as 
those of her Majesty’s ship Marlborough. They are on the firm’s 
horizontal principle, with direct action, and have cylinders of 82in. 
diameter with a four foot length of stroke. The fire-grate surface 
is 565 square feet, the heating surfaces in furnaces and flue is 2,400 
square feet, and the heating surface of the tubes is 13,300 square 
feet. The weight of the engines is 186 tons, of boilers 206 tons, 
and of water in boilers when filled 118 tons. The coal boxes have a 
measurement of 24,480 cubic feet, and stow 600 tons of coals—seven 
day's consumption. The propeller is a Maudslay-Grifliths, weigh- 
ing 11 tons 11 cwt. It is 19ft. in diameter, with a length of 
3ft. 10}in., and is set at a pitch of 27ft. Gin. It has a varying pitch 
down to 22ft., but to alter the pitch at any time the ship must be 
placed in dock, as the screw has been made a fixture, in this follow- 
ing the example of the French Imperial Marine. The stowage of 
the vessel below in her holds and storerooms is as near perfection 
as anything of the kind can possibly be. The water tanks are fitted 
on the plan of Mr. Wallace, of Portsmouth Dockyard Tide Gauge- 
Office, and by which means each tank is filled from the condensers, 
without thetrouble of pumping by hand, as is ordinarily the case. The 
steering of the ship is managed by a simple reversion to the old gun 
room tiller, ie., a long straight tiller projecting from the rudder-head 
into the after cabin, in a line with the keel, and the manner in which 
the ship answered ber helm on Monday satisfied all on board that 
the resumption of the old description of tiller has given back to our 
ships some considerable portion at least of their old power of 
answering the helm even before the introduction of the screw. The 
ship has been evidently fitted out regardless of trouble or expense, 
and there is but little margin left for any fault-finding in so large 
an amount of work. There are, however, two serious faults in con- 
nection with the ship’s armour which it is impossible to pass by 
without some notice. The armour plates, which are admirably put 
on the ship, are bolted on with galvanised bolts ; and every schoolboy 
knows the result of placing iron, zinc, and salt water in contact with 
each other. The second error is the “tapering” of the armour- 
plating at the bows and stern. Both errors have nothing to do with 
Chatham Yard, both being “ by order;” but both are most serious, 
and are being perpetuated in all the iron-cased vessels now convert- 
ing in her Majesty's dockyards. It is indeed said that the “tapering” 
of the armour-plate has been abandoned by the Lords of the 
Admiralty, and that an order is about to be issued that the planking 
of the ship's side is in future to be tapered in lieu of the plate, and 
that the latter is to be bolted on the ship’s side in all its rough 
strength. 

The morning of the trial was fine, with a light breeze from W. by 
N., just sufficient to furnish a good draught to the fires, but not 
prejudicial to the ship’s way when going against it. The trials of 
speed with full boiler power were completed with the following 
results :— 

No. of Revolutions Time. Speed of Pressure 


Run. of Engines. min. sec. Ship in Knots. of Steam. Vacuum. 
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First mean speed in knots, 12-351, 12-678, 12:388, 12-626, 12-941 ; 
second mean speed in knots, 12-514, 12°533, 12-507, 12-558. Mean 
speed of the ship, 12 528 knots. 

Itis as well here to place in juxtaposition the temperatures of the 
engine room and stokeholes at this time, as we have referred at some 
length to the great want of ventilation in ships coated with armour 
all round, and the means which have been taken to remedy this evil 
in the Royal Oak. 

In making the first run at the mile the temperatures were recorded 
as follow :—On the deck, 68 deg.; in engine-room, 73 deg., 73 deg , 
and 76 deg.; in the forward stokehole:—fore part 84 deg.; middle, 
109; and after part, 113 deg.; in after stokehole:—fore part, 
103 deg. ; middle, 105 deg. ; and after part, 103 deg. 

In the sixth mile run they were as follow :—On deck, 69 deg. ; in 
engine-room, 72 deg., 72 deg., and 75 deg.; in forward stokehcle,— 
fore part, 91 deg. ; middle, 120 deg.; and after part 112 deg. ; in after 
= part, 102 deg.; middle, 104 deg.; and after part, 

3 deg. 

The speed attained by the Royal Oak must be considered in the 
highest degree satisfactory in all the sense of the words, if it is con- 
sidered that the ship’s “ official” estimated speed was set down as 
11} knots, and that she has actually exceeded that rate by over one 
knot per hour. 

In considering the Royal Oak’s speed, it will be as well also to 
remember that she is a wooden vessel, with her bottom coated with 
Muntz’s metal, and therefore not liable to foul in the manner our 
iron ships do, despite their protecting pigment covering. So far as 
this would affect the ship’s speed, then, it may fairly be reckoned that 
if the Warrior, Black Prince, and Royal Oak were stationed in the 
West Indies for three months, the Royal Oak at the end of that 
time would be the fastest ship of the three. It is almost needless to 
refer back to the fact that the Royal Oak, like the Prince Consort, 
Caledonia, and Ocean, is an armour-cased frigate, converted from the 
frame of'a 91-gunscrew liner. Her engines having been made from the 
same patterns as those of the Marlborough, 15l-gun screw three 
decker, a comparison between the performances under steam of the 
lofty three-decked steamship and the long armour-plated frigate 
may be interesting. 

In the “light draught” trials the conditions and results were as 
follow :—Marlborough, tried May 12, 1856.—Draught of water, 
21fi. lin. forward, and 22ft. 10in. aft ; displacement of hull, 4,510 
tons ; speed of ship 11°866 knots. Royal Oak, tried March 24, 1863. 
—Draught of water, 20ft. 4in. forward, and 2ft. lin. aft; displace- 
ment of hull, said to be 6,500 tous; speed of ship 12-480 knots. 

In the seagoing draught of water trials the conditions and 
results were :—Marlborough, tried June 1, 1858.—Length between 
perpendiculars, 245ft. 6in.; extreme breadth, 61ft. 2}in. ; draught 
of water, 25ft. 4in. forward, and 27ft. 3in. aft ; displacement of hull, 
6,050 tons ; ge of ship, 11233 knots. Royal Oak, tried June 15, 
1863.—Length between perpendiculars, 273ft.; extreme breadth, 
58ft. din. ; draught of water, 23ft. 8in. forward, and 25f{t. Tin. aft ; 
displacement of hull, 7,400 tons; speed of ship, 12-528 knots. 

At the close of the full-power runs it was resolved to anchor the 
ship again at Spithead until the following morning, it being impos- 
sible to conclude the whole of the trials, including the runs at half 
speed and the testing the turning powers of the ship in making 
Circles, in one day, and the ship was accordingly steamed into Spit- 
head, and her anchor dropped in nearly its old position. 

The working of the ship’s engines and boilers gave the greatest 
possible satisfaction, and reflected the customary credit upon the 
manufacturers, Messrs. Maudslay, Field, and Son, of Lambeth. 

On Tuesday morning the ship weighed her anchor at 8 a.m., and 
soon afterwards left Spithead again, for clear waters outside the Nab 
light vessel, where she could be tested in her power of turning and 
completing circles under full steam. On reaching the desired 
position, however, a hot bearing was discovered, and the full-speed 
circles had to be abandoned, and the programme of the ship’s trials for 
the day cut down to six runs, with two boilers (one-third the ship's 
boiler power), and two circles afterwards with the same power. 
The runs were made as follow :— 


No. of Time. Speed of Revolutions Pressure Vacuum. 
Rans, min. sec. Ship. of Engines. of Steam. 
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Mean speed of the six runs, 7°079 knots. The circles were made 
under the same conditions of power, and yielded the following 
results :— 

Circle to Starboard. Circle to Port, 
Time occupied in getting upthe helm .. 47sec. e+ 80sec. 
Angle ofrudder ., .. .. of «. oe 26 deg. eo 29) deg. 
Turns of wheel .. .. «+ os so 34 + 33 
Time occupied in making half circle Smin. 42sec .. Smin. 43sec. 
Ditto, fullcirele .. .. .. .. .« «ee Tmin. 27sec... min. 50sec, 
Revolutions of engines previous to put- 


ting upthehelm .. .. «. 3 o 37 
Revolutions afterwards .. .. .. «. 35 +» 84} 
Men atthe wheel .. oc «2 oe o « 7 « 8 


The diameter of the circles were little over twice the ship's 
length. The ship answered every touch of her helm as quickly and 
sensitively as a cutter, and her powers in this respect form a 
wonderful contrast to any other of our screw ships of war. 


Tue Weise Coat ann Iron Traves.—The Colliery Guardian 
states that, in the Newport district, the ironworks evince a fair 
amount of activity, and several important orders have arrived of 
late. As the year advances it is expected that the orders will con- 
tinue to come in rapidly, and although prices are low, yet, if all 
branches of the different works can be kept going regularly, the 
ironmasters will realise some return on the enormous caphal they 
have laid out. There is every prospect that the Cwmbran forge will 
be again started, and that, before long, and if the arrangements con- 
templated will be carried out, a large number of men will receive 
employment. ‘Che coal trade is in about the same state. From 
Swansea it is stated that there is no extraordinary demand for South 
Wales iron at present, but the various works in the district are 
working with steadiness and regularity, and as there are no very 
large stocks accumulating, the inference is that there is a fair 
average demand. Prices are quite as firm as for the past three or 
four weeks; in fact, if there is any change in quotations, it is in 
favour of the makers. One or two of the largest works in this dis- 
trict are well supplied with orders, home merchants and the near 
continental markets being still the largest consumers, while only an 
occasional cargo finds its way to America. With regard to the coal 
trade, there is a large export demand, consequent upon several large 
vessels having arrived, while the coasting trade is also more active 
than for the past week or ten days. The statistical returns of the 
trade of the port of Swansea for May show that an average business 
was done. There is nothing material to report in connection with 
the coal and iron trades of the locality round Cardiff. Owing to the 
large arrivals, freights have gone down, and the coal trade is in a 
more active state. Prices, however, continuelow. The ironworks, 
more especially Dowlais, have suffered from the want of water, but 
since the fall of rain this difficulty has been overcome. Emigration, 
instead of abating, is on the increase, and it is reported that forty 
hands are now working their notice out at Cyfarthfa with the view 
of emigrating. If a proportionate number will emigrate during the 
remainder of the year as has been the case up to the present time, it 
is pretty clear that many of the Lancashire operatives will fiad em- 
ployment in South Wales. 

Foren AND CoLoniaL Jorrines.—Interest on the paid-up capital 
of the Indian Tramway Company, at the rate of 5 per cent. per 
annum, is about to be paid for the half-year ending June 15. The 
Anconum line has been selected, instead of the Palej, for connecting 
the town of Conjeverane with the Madras Railway. The length is 
seventeen miles.—General Fremont has been elected President 
of the Pacific Railroad, eastern division. This is the line 
projected to run from the Missouri River to the one hundredth 
parallel. This company was first organised under the title 
of the ‘‘ Leavenworth, Pawnee, and Western Railroad Company,” 
and has recently changed hands.—A prospectus has been issued of 
the Adelaide (North Arm) Port and Railway Extension and Land 
Company, South Australia, with a capital of £400,000, in shares of 
£20 each, of which half are to be first issued. The object of the 
company is stated to be to afford more convenient accommodation 
for the shipping and commerce of South Australia by the erection 
of warehouses and the construction of upwards of 2,000ft. of wharf 
frontage at the North Arm, to be connected with the city of Adelaide 
by an extension of two miles of railway to complete the line laid 
down by the colonial government.—A letter received by the Cotton 
Supply Association from the Foreign Office encloses an elabo- 
rate report on the prospects of cotton cultivation in the Argentine 
Republic, from her Majesty’s Consul at Rosario, who has recently 
explored a territory of nearly 2,000 miles in the Salado Valley, 
across the rich soil of Chato, and over the fertile provinces of Santa 
Fe, Santiago del Estero, Tucuman, and Cordoba. The report is 
accompanied with samples of cotton, which are valued at 22d., 23d., 
24d., and 28d. respectively. The report concludes by stating :— 
“We have here an extent of land, the greater part of it virgin soil, 
more than eight times as large as the Cotton States of North America. 
We have a river not inferior to the Mississippi in its navigability and 
length of course, and far superior in its healthfulness. We have 
cheap labour to commence with, the government and people offering 
the hand of welcome. And finally, we have all these advantages 
within many weeks’ nearer sail of England than either India, 
(Queensland, or Australia.” 

Coat IN France.—The beds of the Pas-de-Calais contain suffi- 
cient mineral wealth to furnish double the quantity of coal which 
is now drawn by France from foreign sources of supply; and it is 
urged—from a French point of view, of course—that it is highly 
important that French industrials should dispense with the transport 
expenses attending the arrival of coal from England and Belgium, 
and that they should supply themselves from the coal wealth of 
their own country. The departments of the north of France have 
hitherto suffered seriously from having been obliged to have recourse 
to foreign nations to effect purchases of coal, and industrials have 
had to pay high transport charges from which their more favourably 
situated rivals in Belgium and England are exempt, as they have in 
the immediate neighbourhood of their works collieries satisfying 
all their wants. French industry has been severely prejudiced 
by this state of affairs, as its annual consumption of foreign 
coal does not amount to less than 6,000,000 tons, representing 
a sum of £4,800,000, of which a third, or £1,600,000, refers 
to expenses of transport only, while each year the consumption 
of coal in France displays a continuous tendency to increase. The 
progressive development of the nascent collieries of the Pas-de- 
Calais will change these deplorable conditions. Lille now pays as 
an average from Mons, twenty-five centimes of freight per hecto- 
litre, while, by taking its coal from the Pas-de-Calais, it ouly pays 
eight centimes per hectolitre for transport by canal. This freight 
will fall still further when the canals of the Haute-Deule and the 
Bassée have been deepened so as to carry boats of from 200 to 
800 tons, and when the system of tugs and steamboats has been 
brought into operation. That which applies to Lille is true 
also with respect to Armentiéres and all the centres of that 
district, and Roubaix and Tourcoing will profit from the same 
advantages when the canal from Lille to Roubaix, projected 
lonz since, has been at last carried out. It is a matter of some 
surprise that companies should not have been formed for the esta- 
blishment of lines of screw colliers for the conveyance of the coals 
of the Pas-de-Calais to Lille, St. Omer, Armentiéres, Dunkerque, 
Calais, Amiens, Paris, &c. If small screw steamers of about 150 
tons were constructed, they could easily, by running along the 
coasts, transport economically, via Gravelines, coal from the Lens 
and Béthune groups to Dieppe, Havre, Caen, Cherbourg, &c., and 
bring back from Havre, &c., cotton and wool, of which the towns 
in the north of France consume large quantities. The imperial 
marine, which even now obtains its supplies of coal for Cherbourg, 
Brest, and Lorient, in part in the Pas-de-Calais, would make all its 
purchases there if suitable means of transport existed. The con- 
sumption of the imperial navy becomes more and more considerable, 
and in order to obtain coal for Brest and Cherbourg from the 
department of the Saéne-et-Loire, five times more distant from the 
sea than the Pas-de-Calais and the canals, and which are only 5it. 
deep, special steamers have been constructed.Colliery Guardian. 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the op inions of owr 
Correspondents.) 





SCIENTIFIC REPORTS OF PATENT CASES. 

Sia,—Some time ago I offered some suggestions as to the con- 
densation of reports of patent cases, and arrangement of settled 
points of patent law, in such a manner as would make them 
readily available for use in any particular case, I urged the value 
of such condensed reports, as a means of strengthening patent 
tribunals, in the following words :—“I have all along spoken of 
these condensed reports in connection with patent tribunals. I have 
allalong had in view the importance of fortifying such tribunals 
with an accurate knowledge of the fundamental principles of patent 
law; and it has appeared to me that this purpose might be answered 
by the condensed form of reports proposed.” 

I proposed that the cases should be “arranged according to the 
points established by them, instead of merely chronologically,” each 
case being headed “ with the peste established by it.” 

And after explaining that I had myself abandoned the work of 
preparing some of such condensed reports, in consequence mainly of 
the great labour involved in it, 1 ventured to submit that it was a 
kind of work that ought to be prosecuted under the authority of the 
Patent Commissioners. 

Now | should not have referred to this subject at present, except 
to point out the similarity of what I recommended with reference to 
patent law, to what the Lord Chancellor is now recommending with 
reference to the whole law of the country. Words of mine might, 
of course, fall 10 the ground, but as the subject forms part of that 
which is taken up by such a person as the Lord Chancellor, there 
is some chance of its receiving public attention, 

His lordship explained that “ what he did contemplate was that 
the dispersed enactments upon each particular subject should be 
collected together, arranged according to an analytical digest in 
their natural order, and thus, as far as possible, be brought into 
harmony.” 

The words “arranged according to an analytical digestin their 
natural order,” when applied to reports of patent cases, seem to me 
to convey the idea which it was my effort all along to present to 
the minds of your readers. 

They imply that the matter of each report is to be analysed, 
separated into its elements, then digested, reduced to order, and 
finally arranged in its proper place, according to its essential, 
inherent quality. 

Every one who has the least powers of reflection will a’ mit that 
the natural order of arrangement, so far as it can be secu vu, tsust 
be the best. But what constitutes a natural osder of arrangement is 
not so generally understood. In order to give an idea of what I 
meant by it, and still mean, as applicable to reports of patent cases, 
it may be convenient to refer to my former suggestion, This was 
illustrated by a case on each of the three great divisions.—1. Publi- 
cation. 2. Subject matter. 3. Sufficiency of specification. Each 
case was headed by the proposition established by it. Then came a 
condensed report of the case, beginning with a definition of the 
invention covtained in the specification, next giving the objections 
to the patent, with the answer to the same, if they were answerable, 
otherwise showing them to be unanswerable. And, finally, an 
inference was drawn in the form of an expansion of the proposition 
at the head of the case. 

It is easy to see that if the reports of patent cases were condensed 
and arranged in this manver, the permanent — of patent 
law would become firmly impressed on the minds of judges, and the 
certainty of legal proceedings would be greatly increased. This 
also would provide an effectual check for the present tedious and 
frequently irrelevant citations of cases by counsel by which so 
much of the public time is needlessly consumed. 

Wuuiam Spence, Assoc, Inst. C.E. 

50, Chancery-lane, W.C., 17th June, 1863, 

FLOUR MILLS. 

Sir,—I perceive in your paper of the 12th June the performance 
of an engine, given by Mr. F. Campin. After being compounded 
it was found capable of driving four pairs of stones, with a con- 
sumption of only 12 ewt. of coal per diem, being a great improve- 
ment on the former, when it required 16 cwt. per day to drive three 
pairs of stones. 

But now, Sir, compare this performance with the following, and 
you will see how very far it falls short as an example—and that 
without cumbersome or expensive machinery or condenser, &c. 

At Mr. Hall’s, near Romlord, an engine drives three pair of stones 
(3ft. 10in.) and smut machiue, equal to four pairs of stones, and the 
consumption of coal only 4 cwt. per day; steam 80 lb, or 100 1b. 





FAULDING’S LOCOMOTIVE ENGINES. 


Tue object of this invention, by Joseph Faulding, of 840, Euston- 
road, is to obviate the inertia and momentum of the working parts 
of a locomotive engine, and the improvements consist in placing 
duplex oscillating cylinders C, C, on a horizontal line with the cen- 
tres of the two driving axles I, i, in such a manner that the cylin- 
ders with the whole working gear of the engines are carried by an 
independent frame K, K, supported on journals L, L, L, L, on the 
two driving axles, so that the relative connections of the engines 
with the driving axles shall not be influenced in any degree by the 
play of the springs which carry the ordinary framing, boiler, &c, The 
piston rods X, X, are coupled direct to the crank pins F, F, which are 
fixed on the bosses of thedriving wheels G, G. It will be obvious then, 
that when the pistons D, D, are simultaneously driven outward, and, by 
the return stroke, are brought simultaneously towards the centre, 
the half of the power will be given to one driving wheel, and an 
equal power to the second driving wheel. The inertia and mo- 
mentum of one piston will be balanced by that of the other, doing 
away with the usual zig-zag motion of the locomotive caused by the 
action of the single piston, with its connections acting alternately on 
the cranks placed at right angles to each other, forcing first one 
driving wheel and then the other, and that the arrangement of 
the working gear with the use of the single valve to each duplex 
cylinder gives compactness, and finally, that by so balancing the 
reciprocating mechanism of the engine, greater steadiness is ob- 
tained at high speeds. Steam is taken direct from the dome on the 
top of the boiler by an oval steam pipe A, which passes round the 
boiler to the underneath side, where it joins a pipe A’, the end of 
which is connected to the horizontal steam pipe A', A', to each 
pair of cylinders by a faucit joint and stuffing box, the horizontal 
steam pipe A!, A!, being bolted to the flange of the slide valye 
casing fixed to the inner frame K, K. This asrangement is 
yf in order to allow for the up-and-down play from the 
action of the springs. Two frames H, H, and K, K, are used, the 
inner frame K, K, being entirely independent of the outer frame 
Ii, H, and to this inner frame is bolted the whole of the working 
machinery, including the cylinders, slide valve, casing, &c. The 
inside frame K, K, is bent where required, in order to clear the 
axle boxes J, J, of the outside frame; on this inside frame is bolted 
the inside axle-boxes L, L, and thus a rigid and independent founda- 
tion for the engine is obtained. T'wo duplex cylinders ©, OC, are 
used, the area of which is equal to the area of an ordinary cylinder 
of equal capacity. These cylinders are placed on the outside of the 
driving wheels G, G, and are cast in one, or rather joined at the 
bottom by a vertical flat steam chamber E, E, placed on the inner 
and outer side, and a circular cast iron chamber E', E', placed 
transversely from these outside vertical chambers and joining the 
two, having openings on the bottom side W, W, which form a 
portion of the eduction passage ; this circular chamber E', E', forms 
the trunnion on which the cylinders oscillate, and which works in 
the brasses of the plummer block P, bolted to a curved wrought iron 
bracket Q, which bracket is again bolted to the inside frame K, K, 
end being made hollow it forms the eduction passage for the steam 
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to the exhaust pipe E!',in communication with the bracket on the ; wheels, and as the pistons make a simultaneously outward and 
inside frame K, K, at one end, and the other with the blast pipe in 
the smoke box. Itis clearly shown then, that the cylinders being | trunnions, the two driving whecis revolve together either in a 
allowed to oscillate in their bearings, fixed to the inside frame, are | forward or backward direction as required. The pins of the right- 
not acted on by any movement of the boiler, being independent of 
the action of the springs placed on the outside frame H, and on | left-hand driving wheels, therefore when the pistons are at the top 
which the boiler rests. It is preferred to place two 8-ft. driving | stroke in the right-hand cylinder, the left-hand pistons are at half 
wheels G, G, on the outside of the frame H, H. On the outside of | stroke. 

the boss of each wheel is fixed a crank pin F, and the piston rods The arrangement for working the slide valves is this:—A 
X, X, are attached to these pins by the ordinary straps and | wrought or cast iron ring M is bolted on the inside of the boss of 
cotter, and the driving axles I, I, being straight, pass under and | the driving wheel to the required throw of the valve, and between 
close to the barrel of the boiler. A separate valve-chest B, con- | the frames is placed the ordinary slot link motion worked by the 
taining the steam and exhaust ports and passages, is cast and | bell-crank T, which acting on the slot links 0, O, brings them 
bolted to the inside frame K, and which, in fact, is a fixture, par- | 
ticularly that portion containing the ports on which the slide valve 
works, and which portion is square or nearly so; but that portion | 
which coutains the steamand exhaust passages is circular, and projects 
into the trunnion of the cylinder. The joints of the connections 
between the two are made steam-tight; thus the outer one by the 
stuffing box and gland U, U, and the inside projection in the trun- 
nion by a metallic packing consisting of a ring and spring W with a 
bottom plate bolted on, as shown, similar to the packing of an ordi- 
nary piston. 

It will be seen that, as the cylinders oscillate, the valve chest and 
ports remain stationary, allowing the lower portion of the steam and 
exhaust passages to move round them with a semicircular motion. 
One slide valve, with the ordinary steam and exhaust ports, is made 
to answer the purpose for both cylinders, because it will be seen 
that both pistons perform a similar duty, viz., front stroke and back 
stroke at the same moment; thus, when the pistons D, D, are 
at the bottom of their stroke and working si:nultaneously, the steam, 
after passing the valve, proceeds through the under passage of the 
front cylinder S, and acts on the bottoms of both pistons simul- 
taneously. This steam, after having performed its duty, returns by 
the same passage to the exhaust port, and proceeds by the exhaust 

ges W!, W}, in the cylinder trunnion down the inside of the 
racket Q to the exhaust pipe E"'. The return stroke is made by the 
steam pense the passage R over the back cylinder to the out- | 
side are } in the steam casing, which it will be seen communi- | 
cates with both top steam ports, andthe steam acting simultaneously on 
the tops of both pistons causes them to converge, and thus effect the 
return stroke, the waste steain passing along the same passage in return 
to the exhaust port. It will therefore be seen that as the piston rods 
X, X, are connected to the pins F, F, on the bosses of the driving 


nected to the straps which work over the eccentric rings M, M, the 
connection for reversing the engine being made by the ordinary 
handle ov the driving platform. 

The springs are placed on the outside frame H, H, the journals of 


being bolted to the outside frame resting on the springs, any play 
the boiler may have is received on the springs on the outer frame, 
and consequently the working machinery placed on the inside frame 

| is totally free from this action, being totally independent and rigid, 
with free action to perform its work. 


SPRUYT’S RAILS FOR RAILWAYS. 

Tus invention, by C.W. Spruyt, of New Broad-street, consists in 
forming rails in two parts—the foot, the web, and the shoe in one 
piece, andthe top in another piece. The top is shrunk, Lolted, or 
otherwise attached to the shoe, and when worn it can be removed 
and another top may be fixed on the same shoe. 

This invention also consists in inserting between the shoe and 
the top a layer of lead, harcened rubber, or other material softer than 
iron. 

Fig. 1 shows in transverse section one method of forming rails 
according to this invention. 
foot a, web 6, and a shoe ¢ being in one piece, and the top d in 
another piece. The top d is placed upon the shoe c, and secured 
thereto by pins e, placed at suitable distances apart. 

Fig. 2 shows a modification of the form of rail represented in 
Fig. 1, in which the upper part of the shoe ¢ is bulged out or 
enlarged, so that the top d, which is of corresponding shape, is held 
without the aidof pins. The top d may in this case be drawn longi- 
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inward stroke, and the cylinders being allowed to oscillate on their | 


hand driving wheels are placed at right angles to the pins of the | 


into gear on the slide valve rods aud the eccentric rods N, N, con- | 


the outside axles J, J, revolving in their axle boxes, and the boiler | 


The rail is formed of two parts, the | 
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tudinally on to the shoe c, and it is preferred that it should be drawn 
ou hot, so that the shrinking consequent upon the cooling may 
cause it to grasp the shoe more tightly. In the forms of rails shown 
at Figs. 1 and 2 the top d may be applied cold to the remainder of 
the rail as it comes from the mill, and the top d should be of steel, 
which would be annealed by being brought iuto contact with the 
red-hot iron. 


FIG.!. 








LASS 
MK NK 
| Fig. 3 is arail in which the foot a, web J, and shoe c are divided 
| longitudinally, and the top d is formed with a tongues, which is 
| securely held between the halves of the shoe ¢ upon the screwing 
| up of bolts gand nuts A; iis a washer, held between the web 6 and 
| nut h. If desired, the tongue f may be carried down between the 
| halves of the web 6 far enough for the bolts gy to pass through it. 
| A layer of lead, india-rubber, or other material softer than iron, is 
| placed between the shoe c and the tup d, and if desired, the upper 
| surfaces of the shoe may be made slightly concave, and a thin strip 
| or sheet of steel placed thereon, so as to act as a spring, and thereby 
| compensate for any want of straightness in the rails. 














Armour Prares.—In the course of the experiments which took 
| place at Portsmouth, between the 3rd and 6th inst., to test the 
resisting powers of various kinds of armour-plates, six made by the 
| Butterley Company, at Alfreton, Derbyshire, were subjected to 
| Seven shots each, under the same conditions as the plates by other 
makers. ‘These plates were all 4}in. ‘in thickness, and varied from 
8ft. to 13ft. in length, and from 38ft. Gin. to 4ft. in width. Five of 


the plates were struck twice in the same spot, but none were pene 
trated, and, so far as substantial protection to anything behind them 
was concerned, were not injured, The results were satisfactory. . 
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TO CORRESPONDENTS. 
Notice.—A Sprctan Epition of THE ENGINEER és 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*.* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 
Paprer.— Vide Tuk ENGINEER of May 30th, 1862, page 332. 7 


G. D. (Woolwich).— Yes ; at 64, Strahan-terrace, Liverpool-road, N. 
C. F. (Sheffield)—You ust apply to the metal brokers. You have their 


address. 

J.8. -Should we publish your inquiry the replies we should receive would 
amount to advertisements. 

G. H. L.—The diminution of the wire drawing of steam under the edges of 
the valves of steam cylinders would certainly be advantageous. 

J. C.— Railway wheels revolving independently of their axles have been often 
tried. They have generally become so worn, where ihe bearing takes place, 
as to lead +o accidents. 

G. T. B.—Mr, Fowler has taken a great number of patents for steam ploughs 
We kaow nothing of the wokmanship in your engine, but should suppose 
the tubes were badly set, 

H. &.— The theoretical pressure through a screw being given, it is impossible 
to say what is the eract actual pressure. The friction in your case is con- 
sideruble, say one-fourth. 

E. H.— We do not consider that any rotary engine has yet appeared possessing 
any advantages over the ordinary reciprocating steam engine. We know of 
none without dead points. 

J. N.—Mr. Apsey's verbul conjecture, suggestion, or whatever it might have 
been, does not affect the claims of those who have practically worked vut the 
problem ef ** twin screws.” 


WATER METERS. 
(To the Editor of The Engineer.) 


* Sir,—* E. H.” has evidently misread my note in page 821, as well as 
misquoted it. If he will trouble himself to read it again he will see that | 
do not *‘consider” myself to be the inventor of * particular details of 
Kennedy's meter,” but the entire and sole inventor of the meter itself. 
For “ particular details” I would recommend *‘ £. H.” to consult Mr. 
Kennedy himself. ‘THOMAS ALMGILL, 
Salford, June 15th, 1863. 





CORLETT’S TU YERES. 
(To the Editor of The Engineer.) 
~ §1k,—In your impression of the 12th I find an improved tuyere by Mr. Cor- 
lett, of nchicore, Dublin, and, as it is to be presumed that it is, at least iu 
Mr. Corlett’s estimation, an original invention, [ lave to say that a tuyere, 
ideatically the same, was invented, about eight years ago, by Mr. George 
Stephenson, now of St. Nicholas’ Works, Thetford, and was, | belicve, tried 
by him, although it was never patented or generally adopted. I have no 
desire to detract from Mr. Corlett’s merits, but I have a distinct remem- 
brance of the circumstance, as I made tracings for my own use from Mr. 
Stephenson’s drawings. 
“Honour TO WHOM Honour 18 DUE.” 





(To the Editor of The Engineer.) 
= Sir,—In your last week’s columnsI notice, under the above head, an 
invention by Henry Lee Corlett, of Inchicore, Dublin, relating to an 
improvement in tuyeres of the kind known as “ water tuyeres” for smith 


With respect to the above invention, of which Mr. Corlett claims the 
merit (if merit it contains practically), I beg to say that more than nine 
yearsagoI made working drawiug, them made and put into use, not 
enly with one, :#shown in your paper, but also with three tuyeres, for 
heating large masses of iron, say 20in. in diameter or more, with exactly the 
same valve arrangement for supplying or cutting off the blast. 

_ Canal-street Ironworks, Derby. T. Frost. 
June 6th, 1863. 


HUMPHRYS’ CENTRIFUGAL PUMPS. 
(To the Editor of The Engineer.) 
—We observe in your number of last week engravings and description 
of Mr. Edward;Humphrys’ patent for centrifugal pumps.— 

Will you allow us to state that there is no novelty in making the cases of 
centrifugal pumps or of fans as described, with ‘* the joint being made in a 
line passing horizontally through the axis uf the wheel spindle anu its stuffing 
box.” Many pumps and fans so made have been at work for years past, but 
we have found it anything but a good arrangement, and far from a cheap 
ove. As to casting the disc and spindle in one, we have frequently done 
this, but have abandoned the practice, as when either spindi¢ or dis¢ pets 
worn or damaged both have to be discarded, and for high speeds cast-iron, 
for many reasons, is not adapted. The great care required in making a 
good centrifugal pump disc cannot be bestowed on one cast on its spindle. 
When Mr. Humphrys has had alittle more experience with centrifugal 
pumps he will find his mistake, and if we idered what he describes of 
any value, we have every right to make pumps as described, having made 
them so prior to the date of his patent. 

Essex-street Wharves, Strand. 

18th June, 1863. 


NOVEL STEAMSHIP MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—In an account given in the Times, to-day, [of the launch of the 
London and South-Western Railway Company’s steamship Normandy, | 
find the following :— 

“The engines will be supplied with imp d surface condensers, 

ed with separate cylinders,so thata vacuum can be maintained 
without the assistance of tue main engines,” 

This I attempt to smooth over by imagining the air and circulating 
pumps worked by an auxiliary engine. But how am I to explain the 
following ?— 

“The boilers are of large size, fitted with brass tubes, the whole of 
which are of the feathering description, fitted with wood bushes, and also 
with the peculiar link motion applied to work the slide valves, so as to 
enable one man to start and stop the engines without difficulty.” 

I wish Mr. Punch was an engineer; perhaps he is. But, laying aside 
jokes, can any ove conceive the Times, with its staff of clever reporters, 
sending a man (if it did seud one) tv report on the trial of a steamship 
when it is evident he does not know a boiler from a paddle-wheel, and yet 
it is so, and not only so, but the report is published, and no doubt credited 
by many as a wonder! 

If these engineering descriptions are so faulty, is it likely that any other 
scientite reports givcu in that paper can be trusted? I know some of them 
are excellent, especially those connected with the Navy. M. QO, A. H. 

June 18th, 1863. 
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FLOUR MILLS. 

WHAT may be called the automatic system of milling 
was first carried out, something like fifty years ago, by an 
American, Oliver Evans. From America the system was 
introduced into France, and finally into England, and in 
every well-constructed mill the wheat is now carried by 
mechanical means from the wagon to the stones, and the 





flcur is conveyed, also by mechanism, from the stones, | 
through the dressing machines, to the place of final delivery, 
all without the intervention of a human hand. Evans’ | 
improvements, however, did not represent perfection 
in flour milling, and much remained to be done. ‘The rate 
of grinding, even in the best of the old mills, was slow. A 
feed of much more than four bushels of wheat an hour to a 
single pair of stones resulted in heating the flour, and the 
heat, acting upon the natural moisture in the corn, led to 
incipient fermentation. Attempts were naturally made to 
keep the stones cool while grin ing, and schemes for pro- 
moting an outward flow of fresh air between the grinding 
surfaces were brought forward very longago. Without an 
outward current of air the meal is thrown out from the 
stones by the effect of centrifugal force only: a kernel of 
wheat is partly or wholly ground near the eye of the mill- 
stone, but, unless a current of air be made to act upon the 
meal at the moment of its production, it undergoes a pro- 
tracted process of mashing, until, by the centrifugal force 
imparted to it by the revolution of the stones, it is thrown 
out at their periphery. A moderately strong current of air 
is sufficient, however, to carry each particle of meal away 
from the stones at the moment when it is produced, thus 
avoiding the mashing and heating attending the ordinary 
process of grinding. 

In 1846 at least three patents were obtained in England 
for producing an outward current of air between the grind- 
ing surfaces of millstones. The first was that of a Belgian, | 
M. Janvier, who obtained his patent, in Mr. Newton's | 
name, February 11th of that year. Janvier employed an | 
exhausting fan to draw the air down the eye of the upper | 
stone, and thence outwardly between both stones. He soon | 
found that, however he placed his exhausting fan, or, in 
other words, from whatever part of the millstone case he | 
drew away the air, some of the meal followed and was carried | 
through the fan, and thus blownaway. We say “ meal,” but | 
it was rather the finer particles of flour known as “ stive” 
and not the mixed flour and bran constituting meal, which 
were thus carried through the fan. It became necessary, 
therefore, to send the current discharged from the ex- 
hausting fan into a chamber, where the stive would be 
arrested while the surplus of air escaped. It appears to be 
fully established that a porous cloth was employed to inter- 
cept the stive from the air, and the success of this arrange- 
ment in large mills at Brussels induced Mr. Kingsford, of 
Deptford, to adopt it in his mill in 1848. Mr. G, H. Bovill 
obtained a patent on the 18th ef August, 1846, for the 
employment of fans in forcing air down through the eye 
of the upper stone, and thus between the pair of stones. 
He also proposed to create an outward current by means of 
vanes or floats fixed to, and revolving with, the stones, and 
he furthermore proposed to arrest and retain the stive in 
an annular space surrounding the millstone case, which 
was to be pertorated or slotted for the purpose. 

A Frenchman, Pinél, also obtained an English patent for 
a somewhat similar contrivance a few months afterwards, 

Long before 1846, however, an exhausting fan, on Jan- 
vier’s plan, appears to have been employed in conjunction 
with a stive room in the large mills of M. Darblay, at 
Corbeille and St. Maur, near Paris. . Such, at least, is the 
testimony of M. Feray, of Essonnes, who has been M. 
Darblay’s sole engineer for many years, and who alleges 
that, being also a of cotton machinery, in which 
exhausting fans are. used. foéelearing the opentng machines, 
he proposed u like appli¢ation-to millstones as early as 
1835. In 1845, Mr. Potto Brown, a well known miller of St. 
Ives, went to Paris, and, immediately on his return, or in 
1846, adopted the exhausting fan and stive room of porous 
fabric at his mill, at Houghton, in Huntingdonshire. 

In 1849 Mr. Bovill obtained another patent for the com- 
bination of two modes of obtaining a strong current of air 
between the grinding surfaces of millstones, viz., by blow- 
ing forcibly down the eye of the stone and by also exhaust- 
ing from the millstone case. He also claimed the employ- 
ment of the stive room formed of porous fabrics, through 
which the air drawn from the stones was to filter, leaving 
the stive behind. The exhaust, it was stated, was to draw 
off only the plenum of air forced in by the blast. Of course, 
if this were the result, the blowing fan would work in 
equilibrium and would be of no use, the whole force of the 
current of air being then due to the exhausting fan alone. 
Bovill’s patent covered nothing, unless it were this useless 
combination, which had not been in use long before. At 
the City Flour Mills both the blast and exhaust, we believe, 
are still used. At Mr. Dives’ mill, at Battersea, where both 
the blast and exhaust were employed, the former was aban- 
doned nearly ten years ago, the exhaust and stive room 
being stillin use. 

Last month Mr. Bovill obtained a prolongation of his 
patent for five years, The prolongation was obtained in 
the face of the clearest evidence of the invalidity of 
the orignal patent, the Lords of the Privy Council 
declining to consider the question of validity at all. In 
their judgment it was observed, in substance, that there 
was nothing to detract from Bovill’s credit as an original 
inventor. As the matter stands, therefore, those who 
employ the stive room are still liable for royalty unless 
they choose to resist the patent in the courts. There may 
be a few also, here and there, who employ the blast and 
exhaust in combination. ‘The claim upon this can, no 
doubt, be sustained. But already are those who use 
neither this combination nor the stive room threatened with 
proceedings for using the exhausting fan and a preci- 
pitating chamber in no respect analagous, in its action, to 
the stive room. Such an arrangement is Perrigault’s, em- 
ployed in Mr. Catt’s large mill at Brighton and elsewhere. 
It is upon this ground, and on account of the difficulty of in- 
troducing improvements of any kind into flour mills, that 
we hope to see the patent, just prolonged, resolutely 
opposed. Itis hardly possible that, with Messrs. Kingsford 
and Brown’s evidence before them, a jury would now 
sustain any action brought for royalties under this patent, 
which has already operated to the great disadvantage of 
the milling interest, being in fact a stumbling block in the 
way of the introduction of nearly every possible improve- 
ment, to fewif any of which the patentee has evena Kalo 
of claim, . 














CENTRIFUGAL PUMPS. 


A SOMEWHAT remarkable contribution to hydrological 
science has just appeared in Holland, and is announced 1a an 
accompanying circular under the title of * Report by the 
English Admiralty upon Centrifugal Pumps.” On looking 
over this “ Report,” we find it to be a translation into 
Dutch of a certain communication, by Mr. D. K. Clarke, 
some time ago made to, and, apparently, at the request of, 
Colonel Greene, Director of Works at the Admiralty. It 
would appear that, rather more than a week after all trials 
of centrifugal pumps in the late International Exhibition 
had ceased, Colonel Greene requested Mr. Clarke to inform 
him as to the results of certain experiments which had been 
made upon them, and in conducting which experiments 
Mr. Clarke had been invited to take part. Three weeks 
after this application (or on the 2nd of December) Mr. 
Clarke, having referred to his notes, made the report which 
we print on another page, and which is now being passed 
off in Holland as a “ Report by the English Admiralty.” 

It is well known that centrifugal pumps have come into 
extensive use since 1851, and it was fair to suppose that 
they had been greatly improved since that time. It was, 
indeed, an object of much interest to ascertain, if possible, 
the dynamical efficiency of the great prize pumps upon the 
centrifugal principle worked in the late Exhibition, and at 
least one firm of exhibitors applied to the Jury in Class 
VILL. to institute such trials as would place the result 
beyond dispute. The Jury declined to undertake the trials 
in their official capacity, but Messrs. Bateman and Beard- 
more attended privately, in June last, to note the working 
of one of the pumps on a 20ft. lift. The preparations for 
a proper examination were unfortunately incomplete, and 
although the results were favourable as far as they went, 
as will be seen on referring to our own columns at the time, 
conclusive experiments were still wanting. Such experi- 
ments were made in the early part of last November, a few 
days after the machinery annexe had been closed to visitors, 
and the results were given in THE ENGINEER of the Sth 
of last December. We can vouch for the accuracy of the 
data then given, having ourselves made every observation, 
with the exception only of measuring the diameters of the 
pumps and the sizes of the steam engines driving them, 
these particulars having been supplied by the respective 
makers. The measurements of the lift and overflow were 
repeated also by at least one of the makers of the pumps 
tried, and Mr, Clarke's notes agreed, in nearly every respect, 
with those published by us. The notes of speed and 
indicator diagrams were carefully taken also by several 
observers. When, therefore, Mr. Clarke made his report 
to Colonel Greene, the extraordinary difference between 
his conclusions and those drawn by others from nearly 
identical data called for some explanation." Copies of the 
report were obtained only with difficulty, and official con- 
sent to its publication and discussion was withheld. ‘The 
Dutch translation, indeed, appears to have been published 
without the permission of the Admiralty, but as it is at 
last before the profession, in at least one country, we incur 
no responsibility in reproducing it in our own. In doing 
this, and in pointing out the singular errors, even in arith- 
metic, with which Mr. Clarke’s report abounds, we must 
protest, as Englishmen, and in the name of the profession, 
against the mendacious circulation of such a production 
abroad asa “ Report by the Knglish Admiralty ”—a report 
by which, apparently, the Admiralty have been so little 
influenced as to have ordered, for the new docks at Malta 
and elsewhere, large pumps from the very makers to whose 
exhibited pump Mr. Clarke assigned so low an efficiency, 
but which, on the contrary, gave the highest of any tried. 

We need hardly say that it is with every desire to keep 
aloof from any commercial rivalry involved in this ques- 
tion, and that jt is only upon professional grounds that we 
notice Mr. Clarke’s “report” at all. Keferring to it, 
then, we must observe that Mr. Clarke has sacriticed the 
real question at issue toa misnomer. ‘The report professes 
to relate to “steam pumps.” Now, no steam pumps were 
tried. The usage which regulates engineering termino- 
logy restricts tue term “steam pump” to that class 
of pumps in which the reciprocating bucket or plunger 
is upon the same rod with (or at one end of a vibrating 
beam), and moved by, a steam piston working in a 
cylinder. Of the two great pumps tested one was driven 
by a pair of steam engines working with high-pressure 
steam, and toa high degree of expansion, and having a 
condenser. The other was driven by a pair of engines 
working without expansion or condensation. It surely 
needed no experiment to ascertain that the first-named 
class of engine is the most economical of fuel, as it is also 
the most costly at the outset. ‘The engines, however, bore 
no necessary relation to the pumps, nor did any especial 
interest attach to their working. Either of the engines 
might have been employed to drive a factory or a flour 
mill; and either pump might have been driven by a water 
wheel or by a suficiently powerful windmill, or a sufficient 
number of horses. ‘The official catalogue might be quoted, 
if it were necessary, to show that the engines and pumps 
were exhibited independently, the term “steam pump,” mani- 
festly inapplicable, not being employed at all. It can never 
properly be applied more broadly than to machines of 
which a steam engine and pump not only form integral 
parts, but are only inconveniently if at all separable for uny 
other purpose, 

Following the “report” we have sketches indicating, 
with pretended exactness, the direction of the current in 
the overflow from each pump. If the first sketch were 
really correct no water could have reached to the extreme 
sides of the weir, while the comparatively large volume of 
water flowing over the side d (see sketch, page 348) must have 
expanded greatly from the slender thread formed by its 
current in the region of the arrow. It would be wrong, 
however, to waste space here upon so weak an effort or 
imagination (in the absence of careful observation) as that 
to which these sketches testify, representing, as they do, 


* Our own calculations were confirmed by the late Mr. Despard 
(the principal assistant of Mr. Beardmore), Mr. Conybeare, Mr. 
Abernethy, Mr. Daft, Mr, Lunn, and other engineers competent to 
examine and determine such matters, 
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currents which were physically impossible under the actual 
circumstances of the case. 

Next, the equation D = 4°76 / Vn‘ is not an “ordinary” 
one asstated. The co-efficient deduced from it, = 0°617 of 
the theoretical discharge, is only applicable to thin-edged 
weirs with a “charge” or head of a very few inches of 
water. For weirs of the thickness—24in.—of the larger 
tank, and for heads of Sin. or 1ft., no trustworthy experi- 
ments give a higher co-efficient than 0°570 of the full theo- 
retical discharge, or that irrespective of loss of any kind. 
The co-efficient adopted gives results more than 8 per cent. 
greater than those obtained with the proper co-efficient. 

Next, the expression “ depth of water approaching the 
weir ” does not express either the true “head” or charge, 
uor yet the actual thickness of water on the edge of the 
weir. The true heads and the thickness on the edge of the 
weir were given in THE ENGINEER of December oth last. 

To proceed, the “mean lift” is apparently given as the 
heigit from the water in the lower tank to the centre of 
the thickness of the sheet of water flowing over above. But 
we cannot conjecture why this measurement is given at all, 
for no use can be rightly made of it. ‘The resistance op- 
posed to the pumps, and, therefore, the mechanical work 
done, was the same as if the whole volume of water had 
been raised to the maximum lift, for each particle of water 
escaping upon, and in actual contact with, the edge of the 
weir would be subjected to the full weight of the column 
or sheet of water over it. In actual working every drain- 
age pump should be made to force, not over a cascade (in 
which force is needlessly communicated to and wasted upon 
the lower particles of the sheet) but up from the bottom of, 
and into a large reservoir, or even a lake, the difference of 
level between this and the source of supply being the true 
lift. If we were to measure up to the centre only of a sheet 
of water discharged from a reservoir, we should obtain 
results as anomalous as they would be incorrect. ‘Thus, if 
a pump forced into a vertical stand pipe, of a total height 
of 100ft., one-half of which was above and the other below 
the pump, and if a slit were cut in the side of this pipe 
from the top to the bottom, and of such a width as to 
exactly discharge the whole supply from the pump while 
the pipe was kept constantly filled, then, although the 
pump might be working against the resistance of a 
column of water 50ft. high, yet the “mean lift,” as treated 
in the “ report ” under consideration, would be ni/. Such 
an estimate of “ lift” is not only useless but deceptive. 

Next we have an estimate of 1873 tons of water raised per 
minute to a height of G6ft. d5tin. by a pump driven at 124 
revolutions per minute, whereas the makers, who have 
experience with these pumps, announced its capabilities 
(vide official catalogue) as a discharge of 100 tons of water 
per minute on a Gft. lift, the pump being driven, as we 
were informed by the makers, at 115 revolutions in perform- 
ing this work. ‘The estimate of the makers, founded upon 
their own considerable experience, if not upon actual pre- 
vious trials of the pump, was equivalent to a lift of 934 tons 
per minute to a height of 6ft. Stin., or rather less than 
one-half that estimated in the “report.” 118 revolutions 

er minute being necessary on a 6-ft. lift, 124 would pro- 
Gably be about the number required for the same discharge 
on a 7ft. lin. lift, which was that at which the pump 
actually worked at 124 revolutions. At 93 revolutions the 
pump did not throw any water whatever on a 5}-ft. lift. 

To proceed, the indicated power of one of the engines is 
given from the mean of the diagrams taken from the top 
and bottom of the cylinders. The bottom diagrams were 
very much smaller than the others, inasmuch as the steam 
had to traverse a very small pipe, 24ft. long in reaching 
the indicator, and the diagrams were in consequence worth- 
less. ‘The real power estimated from the diagrams taken 
from the top of the cylinder was 116-horse power. Trom 
even the estimate of 111-horse power, as given in the 
“report,” no allowance is made for engine friction, and the 
efficiency of the pump is hastily inferred as so many per 
cent. of the indicated power. In the case of the high lift 
pump the true “head,” from which the discharge has to be 
calculated, is misapprehended, and the measurements and 
actual form of the overflow mis-stated. No allowance is 
made for the head due to the friction of the water rising at 
the great velocity of 12ft. per second through 20ft. of pipe, 
although this is not to be overlooked, for it is as much a 
part of the true duty of the pump as the cctual lift of the 
water itself. 

We are now brought to an arithmetical blunder of some 
magnitude in the “ report.” On reading it, it is a little 
uncertain whether, in the case of the high lift pump, a true 
“head” of 124in. or 16,°in. was taken, but although 
neither is in itself correct, it is certain that an attempt was 
made to calculate the discharge from one of these 
“heads.” The length of the weir, or line of overflow, was 
9°72ft., and taking, for a moment, the co-efficient of 0°617, 
the discharge should be per minute, 

For a head of 124in. 2047-9 cubic feet, or 57 tons. 
” » 9 16y%in. 3053-2 ,, n. 9 8 » 
Instead of either of these discharges—however incorrect 
eitner would have been—we have 2,703 cubie feet, or 
75°2 tons, agreeing with nothing, whether we refer to the 
true facts of the experiment, or to the assumed data upon 
which: the report is predicated. 

We need not pursue this “ report” further. It not only 
affords a notable instance of professional incapacity, but 
also of a scandalous disregard of propriety (to use no 
harsher term) on the part of those who are clandestinely 
circulating such rubbish abroad as a “ Report by the 
English Admiralty!” Although the “ report” unfortu- 
nately owes its appearance to the desire of the Admi- 
ralty to obtain trustworthy information, they have so far 
shown their sense of its true character as to have already 
acted in direct opposition to the recommendation implied 
in its conclusions. 
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Tas Waatitex Bripce anp Buxton Raitway, having been 
inspected by an oflicer of the Board of Trade, was opened on 
Monday for trattic. The line forms part of the through communica- 
tion to Manchester and Liv » and it is expected that it 
= . be the means of inducing a large increase of visitors to 

juxton. 
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Grants of Provisional Protection for Six Months, 

502. WinttAM Epwarp Gepe#, Weillington-street, Strand, London, ‘“Im- 
provements in the manufacture of bats.”— A communication from 
Guillaume Madelaine Lacaze, Passaye des Petites Ecuries, Paris.—Petition 
recorded 2Ath February, 1863. 

554. JouN AMBpROSE Corrgy, Providence Row, Finsbury, London, ‘‘ An 
improved m-thod of, and apparatus for, controlling and facilitating loco- 
motion whether on land or on water.”—Petition recorded 27th February, 
1863. 

853. ASTLEY Paston Price, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatus employed in the fusion, manufacture, production, and 
refining of meta!s.”—Petition recorded 2nd April, 1863. 

867. WILLIAM Epwarp Gepee, Wellington-stieet, Strand, London, ‘‘Im- 
provements in aerial machines.”—A communication from Pierre Jacques 
Carmien, Luze, France.— Petition recorded 6th April, 1863. 

1027. Jonn Henry Jounson, Lincoln's-inn-tields, London, “ A filtering 
appara’us for treating by pressure oils, syrups, and all sorts of liquids 
susceptible of filtering.”—A communication from Edmond Marquis de 
Ruff Bonneval and Joseph Mouren, Marseilles, France. — Petition 
recorded 24th April, 1863. 

1143. Geores Bower, St. Neot’s, Huntingdonshire, and ALEXANDER Dick, 
Alfred-street, City-road, London, ** Improvements in the purification of 
gas ordinarily used in illuminating, and in the reduction of ores and 
smelting of metals by means of such gas so purified.”—Petition recorded 
7th Mav, 1863. 

1175. Joun Henry Jonunson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in retary engines.”—A communication from Enrico Fava, Génes, 
Italy. - Petition recorded 9ti May, 1863. 

1185. JAMES SHANKS, Arbroath, Forfarshire, N.B., ‘ Improvements in 
machine y for cutting or shearing the edges of grass or tarf.”—Petition 
recorded 11th May, 1863. 

1225. Ropert TkeFUsis MALLET, Bridge-streect, Westminster, London, 
“Tmprovements in the construction of piers, walls, and other similar 
structures, and of landing stages, and in the connections therewith or 
attachments thereto.”—Petiti n recorded Lith Muy, 1863. 

1231. RK. pert TaLnort, Strand-on-the-Green, Chiswick, Middlesex, “ Afolding 
rudder for steering barges in the river !hames or coastwise.” 

Tuomas Cox Stretton, Old Basford, Nottinghamshire, ‘ Improve- 

hinery or ap,aratus employed in the dressing of lace or 

”— Petitions recorded With May, 1363. 

1251. Jonn HENKY Jounson, Lincoln’s-inn fields, London, ‘ Improve- 
ments in breech-loading fire-arms.”—A communication from Anthony 
Pollock Washington, U.s.—Petition recorded 19th May, 1863. 

1274. FpwakpD Tuomas livgues, Chancery-lane, Londov, ** Improvements 
in breech- loading fire-arms and in cartridges connected with the same.” 
--A communication from Rudolph Mayor, Rue Gaillon, Paris.—Petiton 
recorded 21st Mau, 1863. 

1801. Ricard ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 

in indicating the position of trains upon railways, and in apparatus 

employed therein.”—A communication from Albert Mayrhofer, Adolf 

Stepski, and Martin Crachi, Vienna, Austria. 

4. Frederick Kinespury, Cecil-street, Westminster, London, ‘* Tmprove- 

ments in the construction of orchestras.”—Petitions recorded 23rd May, 

1863. 

1308. George Howrtut, Old Kent-road, London, “A new doub!e-acting 
self-feeding stamping and printing machine.” —Petition recorded 25th May, 
1863. 

1350. WittiAmM Lorper, New Broad-street, London, ‘‘ Improvements in 
rails for railways.”— A communication from Gabriel Diimler, Namur, 
Belgium. 

1352, GeorGe Henry Pierce, Plymouth, Devonshire, “ Improved apparatus 
for heating buildings by means of hot water.” 

1354. WILLIAM GaKEN, Margaret’s-place, Old Ford-road, Middlesex, ‘‘ Im- 
provements in the means or method of producing black colouring matters 
or pigments.” 

1356. Francois Paturgav, Paris, ‘Improvements in the manufacture of 
eard-board or paper boxes or receptacles.”—Petitins recorded 29th May, 
1863. 

1358. EpwarbD Payson Mosman, Enfield Highway, Middlesex, “ Improve- 
ments in obtaining and applying motive power.” 

1360, VALENTINE BAKER, H.M, 10th Hussars, Dublin, “* Improvements in 
ordnance.” 

1862. WiLLiAM CLARK, Chancery-lane, London, ‘Improvements in the 
manufacture of manure.” — A commanication from Alfred Frangois 
Mosselman, Boulevart St. Martin, Paris.—Petitions recorded 30th May, 
1863 

1368. Joun Davey, Crafthole, Cornwall, “ Improvements in horse rakes.” 

1370. Cuarurs Beicurr, Little Coxwell, Berkshire, “Improvements in 
cutting and transplanting turf and in apparatus to be employed therein, 
which apparatus is also applicable to ‘he extraction of weeds, and to the 
planting of seeds, roots, sets, or plants.”— Petitions record-d lst June, 1803. 

1372. JAMES MELLaRD, Rugeley, Staffordshire, ‘* Improvements in double 
moulding or ridging ploughs.” 

1374. Joun Henry Baieruiy, Aldermanbury, London, “ The application of 

uther in the manufacture of gentlemen’s scarfs and ties.” 

1376. Davip Witsox, Wandsworth Common, Surrey, and EDWARD ALFRED 
Cowrrr. Great George-street, Westminster, London, “ Improvements in 
presses.” 

1378. Tuomas Page, Adelphi-terrace, London, ‘‘ Improvements in shoeing 

horses.” 

1382. Tuomas AGNrew, jun., Manchester, ‘Certain improvements in appa- 
ratus for coating or covering moulded or other surfaces with certain com- 
position or material.” — Petitions recorded 2nd June, 1563. 

1386. Tuomas CLaArivGr, Bilston, Staffordshire, “ An improvement or 
improvements in the manufacture of spur wheels, used in the construction 
of mill and forge gearing, and for other like purposes.” 

1390. JAMES JENNINGS McComs, Liverpool, ** lmprovements in the con- 
struction of presses for forming bales of cotton and other materials, and 
in the construction of fastenings for and means for applying bands to such 
bales.”—Partly a communication from David McComb, Tennessee, U.S. 

1392. Joseru Mavrice, Langham-place, Regent-street, London, ‘* Improve- 
ments in rulers or instruments for ruling and in the mode of constructing 
them.”—Petitions recorded 38rd June, 1863. 

394. Hva@u Rigby, Salford, Lancashire, ** Improvements in steam boilers 
and furnaces for the consumption of smoke.”—Petition recorded 4th June, 
1863. 
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Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
1418. Gusrave WitneLm Epvarp Frieprics, Shap-street, Kingsland-road, 
London, “The manufacture of a new ink.”’—Deposited and recorded 8th 
June, 1863, 


Patents on which the Stamp Duty of £50 has been Paid. 

Hupert SomMeet, Paris.—Dated 11th June, 1800. 

BuNTING FARRAR and JosuvuA Farrar, Halifax, Yorkshire.— 
Dated 12th June, 1860. 

1448, WittiAM Spence, Chancery-lane, London.—A communpication.—Dated 
13th June, 1860. 

1571, Wittiam CLark, Chancery-lane, London.—A communication.—Dated 
28th June, 1860. 

1474, Hanky WiDNELL, Lasswode, Edinburgh.—Dated 16th June, 1860. 

1455. Isaac WuiresMitH and JaMEs STEVEN, Glasgow, Lanarkshire, N.B.— 
Dated 14th June. 160. 

1462. CowreR Pinprs Cotes, Pall Mall.—Dated 15th June, 1860. 

1729. GkoRGKE SPeNcER, Cannon-street West, London.—A communication. 

—Dated 17th July, 1860. 

1496. Epwarp BratnexD Wess, Great George-street, Westminster, London. 
—Dated 2vth June, 1860. 








Patents on which the Stamp Duty of £100 has been Pail. 
1373. Tuomas Skairz, Vanbrugh House, Greenwich, Kent.—Dated 10th 
June, 1856. 
1400. Constant Jovrraoy Dumery, Paris. —Dated 13th June, 1856. 
1424. Joserpu Davis, Birmingham.—Dated 17th June, 1856. 
1427. AnTHUR GeorGE Bay.is, Redditch, Worcestershire.—Dated 17th June, 
1856, 


Notices to Proceed, 

299. WILLIAM CLARK, Quadrant-road, Highbury New Park, London, “Im- 
provements in armour plated and other ships.”—Petition recorded 2nd 
February, 1863. 

309. Gxoret Harton, North-road, Highgate, London, “‘ Improvements in 
wood paving.” 

312. i nomas Braprorp, Fleet-street, London, “‘ Improvements in machinery 
or appar atus for washing, wringing, and mangling clothes or other textile 
fabrics.” 

318. WILLIAM Tuomas Weston, Trafalgar-square, Charinr-cross, London, 
* An improved spring catch or fastening applicable to windows and other 
useful pur ‘3 

319. Barnabus Russ, Bristol, “ Improvements in the construction of iron 
ships or vessels, and of armour applicable thereto.”—Petitions recorded 4th 


February, 1863. 
885. Guon@s StEvENS, Victoria-terrace, Camberwell, Surrey, ‘* Improves 


ments in means or apparatus for effecting a regular supply of air or 
aeriform fluids for various pu’ Sd 

339. JoHN Price, High-street, Southampton, “ Improvements in signal 
lanterns suitable for being used in open boats.”—Petitions recorded 6th 
February, 1363. 

342. JouN CAMERON, Barrow-in-Furness, Lancaster, ‘ Improvements in 
the manufacture of iron and alloys of iron.” 

346. WILLIAM Fynpon Cooper, Tooley-street, London, “ Improvements in 
distilling apparatus.” 

351. MatTrHew HaAckrortTu, Bentinck-street, Manchester-square, London, 
“ Improvements in shades or reflectors for lighting purposes.” 

352. Guorez RepDaup, Loughborough, Leicestershire, *‘ Improvements in 
machinery for the cutting of shives, bungs, corks, spiles, and vent or other 
pegs, and also in machinery for manufacturing the knives or cutters 
employed therein, such machinery being also applicable to the manufacture 
of trenails and other cylindrical and conical articles.”—Petitions recorded 
7th February, 1863. 

361. James Crospy, Audenshaw, and Joun Burns Smits, Bury, Lanca- 
shire, *‘ Improvements in carding engines for carding and drawing 
flax tow, in part applicable to carding cotton and other fibrous sub- 
stances,’ 

363. Ropert Burry, Glasgow, Lanarkshire N.B., “Improvements in 
handles for hammers, maliets, picks, mattocks, and similar tools.”— 
Petitions recorded 10th February, 1863. 

368. ALFRED Corneav, Charleville, France, “ An improved hot air stove.” 

871. Joun Duckwonrtu, Pilkington, near Manchester, “ Improvements in 
the manufacture of paper.” 

375. WiLLIAM SyMINGTUN, Glasgow, Lanarkshire, N.B., “‘ Improvements 
in weaving and in apparatus therefor.” 

378. HeNrY WycuERLey, Oldbury, Worcestershire, ‘ Certain improvements 
in the construction of and mode of applying wings or dirtscreens over 
the wheels of carriages.”— Petitions recorded llth January, 1863. 

387. WILLIAM EbDWARD GepGE, Wellinzton-street, Strand, London, 
** Improved table apparatus for promoting the comfort of persons at sea.” 
= communication from Hyacinte Clare, Rue du Faubourg St. Martin, 

aris. 

359. JoUN FREDERICK SPENCER, Newcastle-on-Ty ue, “ Improvements in steam 
engines.” 

390. JAMes Robertson, Dumbarton, N.B., ‘‘Improvements in apparatus or 
means for printing woven fabrics by blocks.”"—Petitions recorded 18th 
February, 1863. 

400. WiLLiaM Caane Pact and ALrrep THomMAs Suore, Queen’s-road, Bays- 
water, London, *‘ Improvements in the mode of constructing spring 
mattresses and other such articles for sitting and reclining upon.” 

403. WILLIAM Bayuis and Tuomas Henry Hopwoop, Hulme, Manchester, 
** Improvements in tongs or forceps for grasping articles out of the reach 
of the hand.” — Petitions recorded 14th Fevvuary, 1863. 


416. CuarLes Denton AseL, Southamptom-buildings, Chancery-lane, 
London, ‘An improved omnibus.” — A communication from Justin 
Frangois Audineau, Bordeaux, France.—Petition recorded 16th February, 
1863. 


464. CHARLYS WILLIAM Siemens, Great George-street, Westminster, London, 
**Improvements in insulating and supporting telegraph line-wires,”— 
Petition record: d “Oth February, 1863. 

480. HERBERT MACKINDER, Mere Hall, Lincoln, ‘‘ Improvements in appa- 
ratus for separating potatoes into different sizes."—Petilion recorded 21st 
February, 1853. 

789. GrorGe CowpeEry, Llanymynech, Salop, ‘* Improvements in machinery 
for making bricks.” —Petition recorded 26th March, 1863. 

927. Ropext LeeGett and Rosert Girrvs, Mildenhall, Suffolk, “ Im- 
provements in the construction of machinery or apparatus for cutting 
chaff and other agricultural produce.”— Petition recorded 13th April, 1863. 

1030. SAMUEL Harrison, Great sutton-street, London, ** A new and 
improved mode of manufacturing type for letter-press printing.”— Petition 
recorded 25th April, 1863. 

1021. Epwarp Guirrita Brewer, Chancery-lane, London, ‘‘ Improvements 
in welding and rolling metals and in machinery connected therewith.”— 
A communication from Michel Helson, Hammont, France,—Petition 
recorded 30th April, 1363. 

1167. WittiaM Boauer, Piccadilly, Manchester, ‘“‘ An improved dryer fabric 
for paper making.”—Petition recor/ed 9th May, 1863. 

1185. JAMES SHANKs, Arbroath, Forfarshire, N.B., ‘* Improvements in 
machinery for cutting or shearing the edges of grass or turf.”—Petition 
recorded 11th May, 1863. 

1191. Horace LEEMAN Emery, Sloane-street, Chelsea, London, “ Improve- 
ments in apparatus for manufacturing saws suitable for ginning cotton 
and for other uses.”—A communication from George Washing on Emery, 
Albany, New York, U.S.— Petition recorded 12th May, 1863. 

1251. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in breech-loading fire arms.”—A communication from Anthony Pollock, 
Washington, U.s.—Petition recorded 19th May, 1363. 

1313. HiproLyre BENIGN# Giraxp, Rue du Conservatoire, Paris, “ Improve- 
ments in the heating oi every industrial and private apparatus by means 
of the oxygen and hydrogen gases combined and obtained from the 
decomposition of water.” —Pctition recorded 24th May, 1863. 

James Monro, Tillanburn, and Rosert Scott, Cambusnethan, 

Lanarkshire, N.B., *‘ Improvements in apparatus for boring, mining, and 

excavating or cutting, in motive power engines, and in pressure gaug.. * 

—Petition recorded 2th May, 1863. 

THOMAS AGNEW, jun , Manchester, “Certain improvements in appa- 

ratus for coating or moulded or other surfaces with certain composition 
or material.” — Petition recorded 2nd June, 1863. 

1418. Gustay WILHELM Epvuarp Frigpricu, Shap-street, Kingsland-road, 
London, “The manufacture of a new ink.”—Pelition recorded Sth June, 
1303. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-oflice Order, made payable at the 
Post-oifice, 6, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THe ENGINEER, at the office of her Majesiy’s Commissioners of Patents. 


Cxiass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 

$051.5. A. Duntzp, Woolwich, “ Appar ‘tus for communicating rotary motion 
to shasts or axles."—A communication.— Dated luk November, 1862. 

This invention relates to various improvements upon an invention for 
which letters patent have been granted to William Austin Ashe, bearing 
date the 23th day of March 1862 (No. 86). Aczording to Mr. Ashe’s inven- 
tion a driver, stud pin, or tooth, which is connected with the piston of a 
steam engi..e, is caused to work in a groove cut in or secured to the shaft to 
be driven, and which passes through the steam cylinders, It has been 
found that causing the propeller shaft to pass through the steam cylinder is 
sometimes inconvenient, inasmuch as the shaft when it passes through the 
piston requires packing, which cannot be got at with facility. The pre-ent 
invention obviates this inconvenience, and (supposing the improvements 
be employed to drive the prope ler shaft of a steam vessel) the steam 
cylinders are to be placed alongside the propeller shatt, which is, conse- 
quently, outside the steam cylinders, and the pistons or piston rods of such 
cylinders are made to communicate a reciprocating motion to the drivers or 
stud pins, which are caused to reciprocate in a double helical groove cut in 
or secured to the shaft, and by tais means communicate a rotary motion to 
the shaft. 

3059. W. E. Groor, Wellington-street, Strand, London, ‘* An improved 
machine working by compression and expansion of air.” —A communici~ 
t.ou.— Dated 13th November, 1862. 4 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

3079. E. H. Duru, Poictiers, France, M.tive j 
November, 1862. ts 

This invention consists in employing mercury and water as the motive 
power, either separately or in combination, in a machine of the following 
construction :—To a suitable framing, either mounted on wheels or to be 
fixed to the ground, the inventor connects a reservoir with compartments 
containing the liquid motive power fixed to the top of the framing. To the 
bottom of this reservoir two tubes are fixed, the lower ends of which are 
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respectively fixed upon two water-tight vessels, furnished each with a 
revolving wheel having float boards or plates about and across its peri- 
phery, somewhat similar to a water wheel; each of the aforesaid vessels 
has a pipe connected to the bottom thereof, and inclining downwards nearly 
to the bottom of the framing of the machine. Other smaller wheels, with 
plates about and across their peripheries, are placed so as to revolve in the 
inclined pipes aforesaid, for the purpose hereafter stated. To these 
inclined pipes other pipes are connected, and pass upwards nearly to the 
top of the framing of the machine, by which they are supported. Other 
pipes are also connected with the last-mentioned ‘pipes, each of which (as 
also the first-mentioned tubes) is fitted with a pump bucket, worked by 
suitable rods and levers. The o1 ions of this improved engine are as 
follow :—The descent of the water from the reservoir aforesaid imparts 
rotary motion to the large water-wheels, the said motion being transmitted 
by endjess bands to the machinery to be moved thereby. The water, in its 
passage, in like manner imparts rotary motion to the smaller water-wheels, 
and such motion is transmitted by the rods and levers before-mentioned to 
the several pump buckets, some of which force the water and others hit the 
1 into the reservoir, thus maintaining constant circulation of the 
‘ot proceeded with. 

3081. W. H. James, Old Kent-road, London, “ Steain engines.”—Dated lath 

November, 1262. 

These improvements in steam «ngines consists, First, in the means of 
generating steam for the working of steam engines generally, more 
especially of very high-pressure sicam for actuating engines h-reafter 
described. The patentee effects the generation of steam by the injection of 
water, either in the shape of finely-divided spray or otherwise, into circular, 
square, or Other shaped interstitial, vesicular, or cellular slabs or plates of 
metal, which he prefers to be composed of the best wrought iron. The 
internal cavities in these plates are ed together by tubes or suitable 
projections thereon, which may be used also for re guiating their distances 
apart from each other when placed over a fire in a suitable furnace. These 
hollow slabs or tal have series of apertures or tubular openings 
through them in their thicknesses, to allow the smoke or 
other heated products of co tion arising from the fire after having im- | 
pinged against their surface. to pass through them into a chimney. These 
instertitial slabs or hollow plates may be formed of thin metailie plates, 
united together by s: ries of very short tubes passing through them in the 
direction of their thicknesses, forming so many openings for the passage of 
smoke through n. and rivetted or moulded thereto, and to suitable 
pieces of metal placed between and around their outer edges, or may be 
properly moulded and formed in cast iron or other more suitable metal o1 
compound of metals ; or they may be otherwise formed by the drilling of 
holes thro abs or plates in a parailel direction to their 
horizontal » 
cellular pass toxether, leaving, at the same time, sufficient 
spaces between these numerous intersections to admit of apertures being 
made through such slabs in rection of their thicknesses for the 
passage of smoke, the end openings of the perforations around the edges 
left by the dri r bei : and welded, or otherwise closed, 
perfectly sieam aid water-t 1€ invention consists, Secondly, in an 
improved method or means of applying very high-pressure steam through 












































































23 so former 













t 
the medium of water to the working of engines, which improved method 





constitutes a material modification of a portion of a former invention 
patented by the present patentee, bearing date the 4th day of September, 








1855, 
3032. J. WILSON, Hovel hauge-buildings, London, “ Hydraulic pumps.”— 
A cominunication.—Duted lath November, 1862. 

This invention consists, First, in injecting water by means of one or 
several pumps under a piston or ram loaded with weights, which the 
patentee terms a compcnsator, to form a self-acting hydraulic pressure, 
which can, in proportion to its size, be employed to feed any number of 
hydraulic presse Secondly, in the peculiar arrangement of working the 
valves of the pumps. 
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CLAss 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, SC. 

3063, R. A. Brooman, Fleet-strvet Apparatus fo shunting trains.” 

—A conmunication.—Dated 13th Novembir, 1862 

; The object of th ; inventiou 1s to enable a train to be shunted or moved 
from one line of rails to another without the aid of an attendant. The 
invention consists in fitting to the front or side of locomotives, tenders, or 
carriages in front of a train a projecting rod or rods, which comes or 
come in contact with a weighted lever or levers at the side of the rail, which 
through the medium of rods or chains, draw the points together, and cause 
the course of the train to be diverted. 





oadon, 











3065. C. G, Koriscn, Bishopsgate-street Without, London, ** Apparatus for 

; propelling, steering, and ve. tilating vessels.” — Dated 13th November, 1862. 
; This apparatus may be described as a furnace contained within and extend- 
ing from end to end of an elonzated horiz ntal steam boiler, below which is 
situated an air reservoir. The reservoir is supplied with air by a pumping 
or blowing engine of any oriiuary or suitable construction, which air the 
patentee proposes to craw irom the hold of the sh/p, and bring the various 
cabins into cor tion by air pipes for the purpose of effecting their 
ventilation. i ine is to be worked by a steam engine 
supplied w 1 eam boiler. The air reservoir 1s brought 
into connection with th pit of the farnace by pipes which supply air 
under pressure to the fire The furnace is connected at its rear end 
with a chimney by two 0} ws of differen: diameters, both of which are 
capable of being easily « From the furnace also lead off air truuks, 






























the outer ends of which open into and below the surface of the water. 
These trunks serve to couduct columns of air rearwards, and direct them 


into the water by the pressure of these columns of air upon the 
water that the ship i eiied in any desired direction. 

3076. J. Rimmer, Liverpool, “ Hansom cabs.”—Dated 15th November, 1§62. 

_ The main objects of this invention are to prevent cr reduce to a minimum 
jolting and vibration of the b»dy and shafts, and parts thereto attached, of 
Hansom cabs, and to bring the hor-e nearer to the body of such Hansom 











cabs than has been practicable hitherto, and thus make them easier of 
traction or movement. To the body of the cab, close to the heel board, the 
inventor fastens a pillar or spindle, which he carries upwards throvgh the 
curved or otherwise formed hind part of the shafts, or through or between a 
shoulder or shoulders an eye or eyes or their equivalents attached thereto. 
On thesaid pillar ors jlebey es one, twa, or more helical or spiral springs, 
part of which is below and part above the shafts or shoulders or eyes thereon, 
and a sutticie: of nuts and washers or other arrangement for 
keeping the saic in their places. The shafts are jointed by a pin | 
or otherwise t , 80 that, when the tyre of a wheel passes 
over a stone, or anyt level of the road, or into a rat, or any 
place under the les , the joints allow the shafts to move and | 
maintain the same relative position to the horse, and the helical or. spiral 
springs above and low the ends of the si afis receive the shock, and relieve 
the body of the vehicle from the sudden jolt and subsequent vibration so 
disagreeable in ali Hans cabs now made. The rigid stays to which the 
shafts are jointed or coupled do not require (when helical or spiral springs 
such as those already described are uscd) to be carried so far forward as in 
those Hansom cabs whe prings are not used, nor as in those with long flat 
springs ; consequently, the hor e brought back close to the bow of 
the shafts and to the hody.—Not proceeded with 

3083. G. Gray, Greearrich, “ ls.” — Dated 15th November, 1862. 

For the purp nvention a peculiar constraction of metal nave is 
used, by prefere tiron. Each nave is east in two parts, in one of 
which the seve or sockets for the inner ends of the spokes are 
formed, and such sox ’ rtices are made by preference with parallel 
sides, the mortices r from the centre of the nave. It is preferred 
that the : » which come between the spokes should 
be cast hollow in order t The second or outside part of 
the casting simply ¢ t » cover to the nave, which is fixed to 
it by means of screws “ew into an interposed dise or 
flat ring of wro disc or ring is fixed to the 
first mentioned part vy means of screw bolts and nuts, 
the heads of which bolts are counter-sunk in the dise or ring, and 
the screw bolts pass through holes through the angular parts of the 
casting which come veen tne spokes. In putting a wheel together, the 
wrought iron dises or flat ring is put into its place, and so that .t does not 
come In contact with the casting, but is held by movable pieces ashort distance 
awayfrom iv; the screw bolts are then passed through the ring and the cast- 
ing, the nuts are then screwed up, and the ends of the wood spokes are 
driven into their places, the tenons being slightly taper. The flat ring or 
dise does not fit close around the cylindrical central part of the casting of 
the have, against which the inner ends of the spokes come when tliey are 
driven home, and the fact of their being driven home will at once be seen 
through the openings in the centre of the ring or disc. The spokes having 
been driven in their places, the outer plate is put into its place and fixed by 
Screws tothe wrought iron disc. Should the inner ends of the spukes shrink, 
the disc may be tightened by the nuts. 

° 
9096. E. P. Hoventox, Liver “ Stopping or retarding railway carriages.” 
—Dated 1sth N a 

This invention consi 
engine or brake van, ¢ 

orming the train, wher 





























































































in a partial displacement or di:connect'on of the 
er or both, or any other portion of the carriages 
romana Soc P ot sooth by the engi brake van, or other portion or por- 
brak he trains thus par ced or d'sconnected sets in Motion a 
€or brakes, or othe ypliances, Which, acting on the wheels or other 
of the train, thereby impede its progress. 
3119. R. A. Bre OMAN, Fleet-sireet, London, “ Indicating and recording the 
sounee of ships or vessels."—A communication.—Dated 20th November, 





disp 











This invention consists in recording upon paper the actual course run by | 


aship, by the combined agency of photography, with artificial and natural 
light, the compass, and clockwork. The apparatus is called by the inventor 
a ‘‘loxodrograph.” In the binnacle, under the compass, clockwork is fitted 
for the purpose of unwinding paper, sensitised in any manner followed in 
sensitising paper for the photographie process, froma roll, and of winding 
it on another roll. The rolls are placed on opposite sides of the binnacle, 
and the paper is drawn horizontally across and under the compass. A small 
object is placed upon the disc of the compass, say at the north pole, throw- 
ing down or projecting a very intense luminous point upen the sensitised 
paper. ‘The effect produced is this—that if the ship proceeds, for example, 
in a straight line from north to south, the luminous point will also trace on 
the paper a straight line from north to south, and so on for all changes in 
the ship’s course. Should the ship be compelled to turn round, the 
juminous point will trace an elliptical figure. The action is infallible, as 
the paper turns with the ship, while the object remains stationary under 
the influence of the north pole. The speed at which the paper is made to 
travel being known, it becomes easy to ascertain exactly how long a ship 
has run on such and such a tack.—Vot proceeded with “ 








Cass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, 4c. 
3052. A. GaraEMmiIGER, Wallenstadt, Switzerland, ‘* Looms.”—Dated 12th 
November, 1862. 
bis invention consists in arranging a jacquard apparatus in aloom in 
such a manner as to cause the shuttle box to rise and fall, in place of making 
it raise and lower the threads of the warp. 
53. A. TWADDELL,Glasgow, “ Dressing or sizing warps.”—Dated 13th Novem- 

ber, 1862. 

This inven‘ion consists in so arranging machinery for dressing or sizing 
warps that temporarily separated portions of the warps may be indepen- 
dently dressed or sized, and be combined with the rest of the warps before 
or when passing upon the drying cylinder, 





3056. T. C. Eastwoop and J. Eastwoop, jun., Bradford, “* Apparatus for 
combing wool.” — Dated 13th November, 1862. 

This invention consists in the employment of a series of combs, each 
mounted upon a stem or arm, constructed or formed so as to be capable of 
slicing in a continuous groove or grooves of suitably formed framework, 
and carrying the combs invo contact with ordinary feeding heads or nipping 
rollers which supply wool or other fibre to be combed. The said combs 
detach tufts therefrom in succession, the ends of which tufts are cleansed 
by ecard surfaces. The combs, when thus supplied with fibre and cleansed 
at the projecting ends, are caused to trav el forward and turn on their stems 
or arms so that the combs are in succession placed end to end with each 
other, thus forming a continuous travelling comb or chain comb, from 
which the fibre is drawn off in sliver by ordinary drawing off rollers, and the 
noil removed by the usual means. The combs thence pass forward in the 
circuit, and again turn on their stems, assuming their former position before 
coming into contact again with the feeding heads, from which they receive 
another supply, and so on, continuing to circulate in the groove or grooves 
of the frame.—Not proceeded with. 

3060. R. and P. Sykes, Huddersyjield, “ Rings used in machines for the con- 
tinuous spinning, doubling, and twisting of wool, dc.” — Dated 13th 
November, 1862. 

This invention relates to the manufacture of the rings used in substitution 
for the ordinary flyers employed in machines for spinning, doubling, and 
twisting wool and other fibrous materials, and consists, First, in making 
such rings of malleable cast iron, and afterwards hardening the same by 
the agency of heat, the same being used in the same manner and for the 
same purpose as the glass rings described in the specification of letters 
patent granted to the present patentees on the 27th day of January, 1860 
(No, 208). Secondly, in varying the form of the said rings from that re- 
presented and described in the specification of the patent above referred to, 
so as to dispense with the bead or rounded projection on the inner side at 
the upper part thereof, which bead is intended to prevent the ring fi yer 
from leaving the ring during its rotation. 




























Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Implements, Windlasses, Flour 
Milis, §c. 
3035. G. F. Lysrer, Liverpool, “ Apparatus for elevating or otherwise trans- 
mitting grain and other granular substances.” —Dated 10th November, 
862. 

This invention has for its object the elevating or otherwise conveying of 
grain and other similar substances from one locality to another in a more 
expeditious and convenient manner than has heretofore been effected, and 
consists in the employment of strong currents or blasts of air for that 
purpose, which currents of air are conducted through tubes to the locality 
whence the grain or other substance is to be removed, and are there caused 
to pass into the open ends of other tubes or channels, which open ends are 
immers d in the grain or other substance, so that the air on rushing into 
such tubes is caused to drag with it the grain or other substance surround- 
ing the orifices,and to propel it aloig inside the conducting tubes or 
channels with the requisite velocity for raising it to a certain height, or for 
conveying it to a certain distance. 

3090. C. LirrLenoy, Strogfan, Kildare, Ireland, “ Implements for cultivating 
land.” — Dated 17th November, 1862. 

The principle of this invention consists in the adaptation and attachment 
to any ordinary plough (whether worked by animal or steam power) of an 
instrument which breaks ap the subsoil without turning it, and without in- 
terfering with the simultaneous action in the ordinary way of the plough 
upon the surface abore the subsoil, such instrument being removable from 
the plough at pleasure. 





Crass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


3089. H. Burnipes, Grenville-street, Brunswick-square, London, ‘‘ Fire-proof 
buildings, de.” —Dated 11th November, 1862. 
This invention consists in employing a service pipe or pipes connected to 
and communicating with one or more perforated pipes or tubes, arranged 
in the form cf a framework or otherwise, and extending under the 
ceiling, the whole length and breadth of such ceiling, and across it. The 
patentee recommends that the perforations in the pipes be formed in their 
upper and lateral sides ; the ssid service pipe is also connected to and com- 





| municates with a hose attached as desired to a supply of water. 


“ 


3050. J. H. Tuomson, Glenboig, Lanorkshire, “ Apparatus for finishing and 
dressing tiles, de.” —Dated 12th November, 1862. 

Under one modification or system of arrangement this machine consists of 
an open rectangular framing, formed of wood or other suitable material, 
On the middle longitudinal rails of the framing are arranged the pedestal 
blocks and bearings of a transverse horizontal shaft, which is driven from a 
steam engine or other prime mover. A pinion on the end of this shaft 
gives motion to a wheel which is fast toa second shaft parallel to the driving 
shaft, and nearer to the end of the framing, At each end of this shaft, but 
inside the framing, is fitted a pulley, and the two are connected together 
by transverse bars, so as to form an open drum. A corresponding arrange- 
ment is fitted at the other end of the machine, and round the two is carried 
an endless band or traversing platform, on which the artic e to be finished 
and dres-ed is laid. The endless band is formed of links of metal of a 











| rectangalar figure, connected to each other by transverse, pins or arranged 


in any other convenient manner. To the links of this chain metal slabs are 
bolted, on the surface of which the plastic material is laid. A few only of 
these slabs are used for laying on the plastic material, and these slabs are 
each fitted with a < prevents the clay from 
being carried off the siab by the action of the dressing and fini-hing appara- 
tus. This consists of a pair of A-shaped standards, which are bolted down 
to the top rail of the framing, and are connected by a transverse tie rod. 
One of the angular faces of each standard is slotted, so as to admit of fitting 
theretoan adjustable tool, which is somewhat similar to a plane iron in its 
action. A mass of the clay or plastic material having been laid on one of 
the slabs fitted with a back piece, as the endless chain moves forward the 
plastic material is cut to a uniform thickness, and at the same time dressed 
and fiuished by the action of the dressing tool. Meanwhile the workman 
places another supply of clay on the next operating slab, and in this way 
the manufacture of tiles, fire clay, flue covers, furnace blocks, and other 
generally similar articles, proceeds with great rapidity. The dressed and 
finished articles are carried forward to the other end of the machine, 
from whence they are removed in any convenient manner. At the back of 
each operating slab the contiguous slabs of the chain is omitted, so that 
the refuse clay removed by the dressing tool falls through the aperture 
thus provided on to ashoot beneath. By shifting the dres-ing tool up or 
down, tiles or slabs of any required thickness may be readily made.—JNot 
proceeded with. 7 
8098. R. Brown, Birmingham, “ Warming and ventilating.”—Dated 18th 

November, 1862. 

his invention consists in ventilating buildings, ships, carriages, or other 
confined spaces by the employment of a light, which may be gas, or any 
other suitable light, enclosed within a glass or glasses. If two be em- 
ployed, a jacket will be formed between them. ‘the light is supported by 
the vitiated air of the room or other confined space. 
8116. C. Stevens, Charing-cross, London, “ Brick-making machine."—A com 

munication.—Dated 20th November, 1862. 

This invention cannot be described without reference to the drawings. 











Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 

ments of War or Defence, for Gun Carriages, ge. 

3005. B. T. U. Monin, Paris, “ Breech-loading jfire-arms."—Dated 6th 
November, 1862. 

The object of this invention is to facilitate the rapid loading and dis- 
charging of fire-arms. It consists in using and removing a siiding key, 
which, when removed, opens an aperture leading from the bore of the gun 
to the butt end or stock, This butt end contains a recess fit to contain 
several cartridges, which are brought forward by an endless belt or chain 
running on two rollers, The shaft of one of these rollers carries a pinion, 
which is actuated by a tooth wheel loose of the shaft of the cock. When 
the said cock is moved back, a catching-spring hook causes the wheel to 
move, whilst, when firing, the same wheel remains motionless. The whole 
motion is given by the finger bearing on the trigger ; the cock by its back 
motion not only causes the chain to move and to bring forward the cartridge, 
but a lifting cam carried by its shaft removes the key; the latter carries along 
a connecting rod which causes a sliding piece to pusa forward a cartridge 
into the breech of the barrel, a spring brings the key to its place, and the 
gun is ready to be fired off.—Not proceeded with, 

3012. A. V. Newrox, Chancery-lane, London, * Repeating fire-arms,”—. 
communication.—Dated 7th November, 1862. 

This invention relates to a nvoditication of certain of the working parts of 
repeating sre-arms, ‘The haumer and the trigger are operated by a com- 
bination of the main spring and the sere spring, which are united at the 
ends that are fastened to the stock, The main spring works on the hammer 
by means of a swivel, and causes the blow of the hammer. The hammer is 
thrown back by the sere spring acting on the trigger, and thence through 
an arm ofa forked lever. The rotating cylinder, containing the cartridges, 
is made to revolve by means of a flexibie arm of the forked lever. This 
flexible arm works into ratchet teeth cut on the rear end of the evlinder, 
In its return motion it is free to slide over the teeth, and when in action it 
pushes round the cylinder so as to bring the next cartridge before the 
hammer. A small arm is attached to, and projects forward from, the 
hammer, and, at every blow of the hamwer, is forced into one of a series of 
holes in the rear end of the cyluder, for the purpose of holding the cylinder 
firm during the discharge. Fixed ammunition is used in the fire-arm, and 
the blow of the point of the hamnxr, or of a pin held by a spring, dis- 
charg in succession, the metallic cartridge, whether of pistol, rifle, or 
carbine.—Not proceeded with. 

3038, W. PaLuser, 4.M.'s 18th Hussars, * Improvements in the construction 
of ordnance, and in the projectiles to be used therewith.”"—Dated 11th 
November, 1862. 

This invention consists in forming the barrel of concentric tubes of dif- 
ferent metals, or of the same metal differently treated, so that, as nearly as 
possible, owing to their respective ranges of elasticity, When one tube is on 
the point of yielding, all the tubes may be on the point of yielding. It 
thus differs essentially from the method hitherto prevalent of equalising 
strains on concentric tubes by placing an initial or permanent strain on the 
external ones. : 

3054. G. W. Rexpen, Newcastle-on-Tyne, “ Strengthening and hardening 
cannon made wholly or partially of carlonised iron or steel." —Dated 13th 
November, 1862. 

In carrying out this invention the inventor brings the cannon, or the parts 
of cannon, to a suitable heat in an oven, or any convenient furnace, 
and he then plunges them into a bath of oil, or other liquid ; or instead of 
plunging the cannon, or parts of cannon, he pours the liquid over them, 
To keep down the temperature of the liquid—which is raised in the act of 
cooling the cannon, or the parts thereof—he employs pipes winding through 
the liquid, in which pipes a current of cold water circulates, or the liquid 
may be cooled by any other suitable arrangement ; but any arrangement 
for the cooling is not essential to the process of strengthening, being only a 
matter of convenience, as having the effect of reducing the volume of liquid 
necessary for cooling large masses of metal.—Not proceeded with, 

3055. G. W. Renpen, Newcastle-on-Tyne, “* Strengthening armour plates made 
of carbonised ivon or stecl.”—Dated 13th November, 1862. 

In carrying out this invention the inventor brings the plates to a suitable 
heat in an oven, or any convenieut furnace, and he then plunges them into 
a bath of oil, or other liquid ; or instead of plunging the plates he pours 
the liquid over them. ‘To keep down the temperature of the liquid—which 
is raised in the act of cooling the metal—he employs pipes winding through 
the liquid, in which pipes a current of cold water circulates, or the liquid 
may be cooled by any other suitable arrangement ; but any arrangement 
for cooling is not es-ential to the process of strengthening, being only a 
matter of convenience, as having the effect of reducing the volume of 
liquid necessary for cooling masses of metal,— Not proceeded with, 

3084. F. Pauwer, Northwnberland-street, Strand, London, * 
Dated 15th November, 1862. 

This invention relates to a novel mode of constructing hollow projectiles, 
such as shells, or projectiles to answer the purpose of cauister or grape 
shot. The object of this invention is, first, to construct a hollow projectile 
in such a manner that its flight shall be true, and not erratic, and that, 
whatever the range may be, the projectile shall strike the object with the 
point or fore end foremvst. This latter object is effected by distributing the 
weight of the projectile in such a manner that the fore end or forward half 
of it (except bomb shells, which must be spherical) shall contain a large 
excess—say about two-thirds—of the entire weight of the projectile. 
Another part of the invention consists in constructing the projectile of a 
series of single rings, or compound rings composed of two, three, or more 
single rings, arranged and formed in such a manner that, on the projectile 
exploding, the rings shall be subdivided into a large number of pieces of 
nearly equal dimensions, and of such a weight that any piece, by its mere 
gravity or weight when falling from a height, will be sufficient to kill or 
seriously injure a man, 

3091. G. Ricuarns, Caroline-street, Bedfurd-square, London, “ Ordnance and 
jire-arms, &c."—Dated 1ith November, 1862. 

This invention has reference toa previous patent granted to the inventor for 
aprojecting rifling, and the inventor, in the specification of the present inven- 
tion, shows how the same may befurther developed by theadoption of various 
descriptions of projectiles suitable thereto, in such manner that the projec- 
tiles shall not derive their rotary motion by means of grooves or channels 
cut therein, as in the former invention, but that they shall be made so as to 
simply bear upon the surfaces of the projecting rifling, and thereby derive 
the requisite rifle motion from its spiral form or carve during their passage 
through the gun, whether a piece of ordnance, a rifle, pistol, or other fire- 
arm, to all of which the invention is equally applicable. Thus the projee- 
tiles may in some cases be made perfectiy smooth on the exterior, and with- 
ont either studs or grooves thereon, and they will be made to fit truly or 
evenly against the surtaces of the projecting rifling.—.Vot proceeded with. 

















*vojectiles,— 

















Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


3020. G. L. Locke, Hampstead New-road, and J. Cuark, High-street, 
Kentish Town, * Motive mechanism of pianofortes,”—Dated 8th November, 
1862. 

This invention refers to the construction of that part termed the hopper, 
or its equivalent, in grand pianos, termed the “Jack,” that is, the part 
secured to the inner ends of the keys which, in upright instruments, serve 
to act upon the lever to which the sticker is attached, which sticker acts 
upon the hammer butt or end, These improvements are intended to attain 
more perfect action, to afford more power to the blow of the hammer, and 
greater facility of regulating. This hopper consists of a base firmly secured 
to the end of the key, this base having a projecting part, termed the 
“ fork.” with a recess at its end, in which recess is fitted a straight piece, 
termed the “ fly of the hopper,” part of which is below and part above the 
sides of the sai! recess or fork, to which sides the fly is centred upon a pin 
free to move. The part of the fly below has the regulator button acting 
upon it, and this button is secured on the end of a screw pin that passes 
into the base of the hopper. The upper part of the fly has the wire spring 
adjusted at back thereof, such spring being secured at top by a small loop 
toa hook formed at the top of the spring, the said loop being secured 
to the back of the upper part of the said fly.—Not proceeded with, 

3029. R. R. Houmes, British Museum, “ Folding chairs and seats.”"—Dated 
10th November, 1862. 

For the purposes of this invention, on each side of the seat of a chair, or 
at each end of a longer seat, two bars are applied, which cross each other at 
a point above the seat. These bars are connected together by a pin joint, 
which will admit of their being both folded together one on the other, and 
also of their being opened out one from the other, so as to ferm legs or sup- 
ports for the seat ; and according as the two legs at each side or end of the 
seat are at any time at a greater or less distance apart, 80 will the seat 
nearer or more distant from the floor or ground. The two bars above- 
mentioned, forming the frame at each side or end of the seat, are of different 
lengths above the pin joint, which constitutes their axis of motion, The 
shorter bar is formed with an elbow, while the longer bar is arranged to 
carry a back, which, it is preferred, should turn on a neck or axis, and have 
a certain degree of play, so that the person sitting in a chair may, when 
leaning against the back, cause the inclination of the back to assume @ 
position most agreeable to the sitter. The seat is below the point at which 
the two bars are connected, and the seat is attached, by a pin joint or axis, 
to the bar which carries the elbow. At each side or end of the seat there is 
a rack formed or applied, and oupetins the two longer ends or supports. 
At the opposite sides or ends of the chairs there is a bar, upon which the 
rack fits, so as to retain the legs or supports from opening or spreading 
when once the chair or other seat is put into a desired position, and there 
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is an india-rubber spring used tending to fold the two bars together when 

the rack is lifted up or released from the bar. 

3057. J. a, Manchester, ‘* Nursery swings and cots.”—Dated 13th Novem- 
862. 





This invention has for its object improvements in swings, swing chairs, 
beds, cots, and other similar articles for nursery, house, or other use, and 
for recreation and other purposes, whereby the same are rendered self-acting 
or capable of maintaining the motion imparted to them for a consider- 
able time without domestic or other superintendence. The improved 
swings are made in a portable form, and these, as well as the cots and other 
articles, when required, can be fitted with spring or other power to give the 
starting motion. The motion thus or otherwise imparted is rendered self- 
maintaining by the improved and counter balancing principle of construction 
described in the specification. +h 
3058, M. Deraits, Houndsditch, London, ‘* Lamps."—Dated 13th November, 

1862 


The patentee claims the combination of an earthenware pedestal or stand 
with an earthenware reservoir, each being factured in separate parts, 
forming when the reservoir is fitted to the pedestal, and the burner to the 
reservuir, an improved lamp for paraffin and other oils, as described. 








Ciass 8.—CHEMICAL. 


ai Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation of 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


3009. M. A. F. Mrnnons, Paris, “ Manufacture of paper.”--A communica- 
tion.—Dated 7th November, 1862. 

These improvements consist, First, in the addition to paper pulps of 
albumen, gluten, serum, or other analogous substances, coagulable by 
heat. Secondly, in the application to the surface of the manufactured 
paper of one of these substances, either alone or in combination with 
coloured or colourless powders of different descriptions, The object of these 
processes is to produce a glezed paper or cardboard for general printing 
and photographic purposes, applicable in certain cases as paper hangings, 
which being thus coated with a transparent and insoluble matter may be 
readily washed or otherwise cleaned at will. ‘The albuminous matter is in- 
corporated with the pulp by any convenient means, the remaining pro- 
cesses of manufacture being carried out in the usual way. The coating of 
the manufactured paper may be effected either by immersion in a bath of 
the albuminous matter, o: by simple brushing of the latter over the 
surface, The paper thus treated is then dried and glazed in the ordinary 
manner. — Not proceeded with, 

3011. W. CLARK, Chancery-lane, London, “ Utilising refuse and azted 
matters of commerce.” —A communication.—Dated 7th November, 1862. 

The inventor clainis, First, the employment of alkaline sulphurets, and 
especially those of sodium and potassium, for dissolving the azoted matters, 
either in the open air or under pressure, and also the separation by means 
of this agent of wool from cotton or other thread in certain cases. 
Secondly, he claims the commercial application of the solubility of the said 
azoted matters in sulphuric acid, either in the open air or under pressure, 
and the employment of the said acid while saturated with azoted matters 
for the production of acid phosphate of lime. Thirdly, he claims the 
saturation of the said acid phosphate of lime with animalised alkaline sul- 
phurets, and also the combination of these reactions in order to produce 
manure containing azote in various forms, alkaline phosphates, and hy- 
drated phosphate of lime. Fourthly, he claims the direct application of 
animalised superphosphate obtained by the action of the acid, saturated 
with azoted matters on the phosphates, in the manner specided. 

3017. G. H,. Oastron, Mincing-lane, London, *‘ Treating nitrous acid and 
nitric oxide in order to convert them into nitric acid.” —Dated 8th Novem- 
ber, 1862. 

The object of this invention is to recover certain oxides of nitrogen 
generated in various processes, often treated as waste products, and allowed 
to escape into the atmosphere to the great injury to the health and vegeta- 
tion of the neighbourhood in which such operations are i i. For 
instance, nitric oxide and nitrous acids occur as waste products in the 
manufacture of oxalic acid, by the action of nitric acid upon sugar. The 
operation being usually conducted either in open vessels or in imperfectly 
constructed apparatus, the whole of the nitric oxide generated is thrown 
into the atmosphere and lost. Now, in order to render the nitric oxide so 
generated available for the reproduction of nitric acid, the patentee effects 
the decomposition of the saccharine matter in a close vessel of a special con- 
struction. In this improved apparatus he causes the nitric oxide, together 
with any other oxides of nitrogen by which it may be accompanied, to 
pass through a series of vessels, which he calls conden-ers, so arranged as to 
subject these gases to the simultancous action of compressed air and water 
or the vapour of water. He regulates the pressure and temperature, as 
may be required from time to time as the operation proceeds, 

8021. E. Sonstapt, Nottingham, ** Manufacture of the metal magnesium.”— 
Dated 8th November, 1892. 

These improvements in the manufacture of the metal magnesium relate, 
First, to the manner of preparing magnesia or its carbonate, so that it may 
be in a suitable state for the obtainment from it of magnesium by the 
process described. Secondly, to the preparation of au anhydrous compound 
containing magnesium, chiorine, and sodium, from which magnesium may 
readily be obtained either by electrolysis of the fused material, or by its 
reaction with sodium. ‘Thirdly, to the use of iron vessels in which to effect 
the redaction of magnesium trom the said material by means of sodium. 
Fourthly, to the preparation of an anhydrous chloride of magnesium, and 
the use thereof for the separation of sodium from metailic magnesium. 
3941. O, MARaIOTT and 8. HoLRoyp, Manchester, “ Purification of gas, dc.” 

—Dated 11th November, 1862. 

In purifying gas the patentecs use a combination of sulphate of iron with 
ammonia, and in carrying Out this part of the invention they take ammo- 
niacal gas liquor, and add a solution of iron, so as to precipitate all the 
sulphides, and leave a slight excess of iron. This excess, however, must 
not be sufficient to neutralise all the ammonia present, but must leave the 
solution with a decided alkaline reaction, The quantity of iron to be added 
will vary with the composition of the gas liquor, but the fact of all the sul- 
phides having been precipitated will be readily ascertained by test in the 
usual manner, The solution thus obtained they use by pumping it conti- 
nuously through the ordinary gas scrubbers; but as the iron will become 
decomposed during the process of purification, small quantities must, from 
time to time, be added. The necessity for such addition may be ascertained 
by the character of the gas as it passes off ; if it be foul, more iron is then 
required, just after the sume manner as the condition of the ordinary lime 
purifiers is ascertained. Secondly, the vention consists in treating the gas 
with sulphide or sulphuret of iron, and this necessarily takes place in car- 
rying out the first part of these improvements. The invention, however, 
aiso consists in the use of sulphide or sulphuret of iron derived from other 
sources for purifying gas, either in the wet or the dry way. If in the 
former, they procure sulphide or sulphuret of iron obtained by any usual 
process, bring it into a state of fine division, and mix it with water, in 
which it becomes suspended, Through this mixture the gas is passed by 
any convenient arrangement of pipes. For the dry way, they mix the sul- 
phide or sulphuret of iron with sawdust, pieces of coke, or other material 
which will make a porous mass, and through which the gas may be passed. 
In carrying out this part of the invention they, however, adopt a special 
method for obtaining the sulphide or sulphuret of iron, that is to say, they 
treat the lime which has been used in ordinary lime puriflers for purifying 
on with sulphate of iron, whereby the sulphide is produced, and the said 

© may again be used in the ordinary manner. 
3044. G, SmiTH, Cobden-street, Stewart’s-lane, Battersea, Lon.’on, ** Obtaining 
colouring matter.”"—Dated 12th November, 1862. 

In obtaining colouring matter according to this inventicn the inventor 
mixes suitable proportions of nitric acid and aniline, thatis, any preparation 
in which the latter exceeds the former. He then heats the mixture, and 
adds thereto arsenivus acid, until it becomes of a rich red or purple colour. 
And the colouring matter so produced, when dissolved, can be used for 
dyeing or printing. What he claims as the invention is the treatment, with 
arsenious acid, of the mixture produced by heating nitric acid and aniline 
together.— Not proceeded with. 

3062. G. Davies, Serle-street, Lincoln's-inn-flelds, London, “ Preserving pro- 
visions.”"—A communication.—Dated 13th November, 1862. 

This invention consists in causing a current of electric fluid to pass 
through the cases containing the provisions after they are finally closed up. 
The electric fluid is made to pass along a fine iron or other metallic wire- 
through the case, which causes the wire to become red hot, and consume 
the oxygen. A further improvement cousists in placing inside the case (and 
in connection with the thin wire) any known chemical agent (such as 
common sulphur, for instance), which, in its ordinary state, has no parti- 
cular affinity for oxygen, but which, upon becoming ignited by means of the 
electric wire above referred to, evolves any gas (sulphurous acid gas, for 
instance) which will absorb, destroy, or convert into a harmless gas the 
— which is contained in the case, and which it is desired to get rid of. 
— Not proceeded with. 

74. L. Croc, Aubusson, France, “ An improved ink to be used for the pur- 
— of electric telegraphic printing or marking.”— Dated 15th November, 
1862. 

The inks which the patentee has contrived to compose have the following 
properties:—They dry rapidly on paper, keep the inking plug or roller 
damp for one or more days, and yet do not dirt it. They have vo corrosive 
action whatever on the metallic parts of ey ee They are solutions, 
and not colouring matters in suspension in a liquid. Colouring matters.— 
The patentee claims the use of all colours derived from aniline, which 
colours are three in number—red, violet, and blue. These colours he uses 














either separately or conjointly. Dissolvents.—As dissolvents of the said 
colouring matters he claims the use of the following liquids, viz., all bodies 
pertaining to the alcoholic series, the fixed or sulid oils, the volatile or 
essential oils, and glycerine. Thickening matters.—He makes use, as 
thickening matters, of resins, wax, and generally of all substances which 
are suitable to unite with the above liquids to render them thick or sicca- 
tive, Dissolutions of aniline in the above mentioned liquids yield coloured 
oils, and these, like all carburets of hydrogen, are instantly absorbed by 
paper, which they penetrate, forming outlines of perfect neatness. This 
property is very precious for quick f The improved inks he 
uses either with Morse’s apparatus, or the like, or with any printing type 
apparatus, 

3080. H. B. WaireuRN, Orrell Colliery, Lancaster, “ An improved material to 
be used in the manufacture of glass, and for other purposes where silica is 
used.” —Dated 15th November, 1862. 

This improved material is sand, such as is found in this country ; it is 
treated as hereafter stated. The sund is to be treated by calcining or roasting 
it, which may be effected in a variety of ways—for instance. in the open 
air, or in close stoves, ovens, or in heat chambers or vessels.—Not proceeded 
with. 
$110. C. KILNER, Grove Cottages, Albion-grove, Islington, and G. and W. and 

J. Kitwer, Thornhill, Lees, near Dewsbury, York, ** Manufacture of 
glass.” —Dated 19th November, 1862. 

In the manufacture of glass, the melting furnaces used are generally 
supplied with air from the * caves” or passages under the furnaces, and the 
fire bars are covered with limestone to prevent in some degree the intense 
heat of the fires above corroding the bars. These improvements consist in 
keeping these bars cool by throwing jets of water upon them during the 
time of operating. For this purpose the water is conveyed through suitable 
pipes in the caves, and by pressure forced through perforations or nipples 
in these pipes in jets on, to, and between the bars, thus economising the use 
of the fire bars, di~pensing with and saving the expense of the limestone, 
and producing a more intense heat in the furnace at a Jess cost of fuel by 
the vapour generated combining with the air of the atmosphere which passes 
through the furnace fires. 

3113. G. A. Bucunotz, Montague-place, Clapham-road, “ Manufacturing 
semolina and flour.”—Dated 19th November, 1862. 

The chief objcct of this invention is to obtain a larger per-centage of semo- 
lina, or of flour, from a given quantity of corn, than is capable of being pro- 
duced by the ordinary process of manufacture. To this end the patentee first 
hulls the wheat intended to be converted into semolina in a novel construc- 
tion of apparatus, the acting surfaces of which are formed of a peculiar arrange- 
ment of metal blades, which, when the apparatus is set in motion, give to 
the grain the friction requisite for removing the outer skin, or the greater 

rtion thereof. When the grain has passed through this hulling machine 

e separates the bran or hull therefrom by means of brushes, and afterwards 

submits the grain to the action of a novel construction of crushing roller 
mill, whereby a large portion will be reduced to semolina fit for the market. 
This he separates by means of sieves from those portions which still return 
bran upon their surfaces, and the yet unbranned portion he submits to the 
action of mill-stones, so set that they will impart only so much friction to 
the particles of crushed corn as will serve to destroy the adhesion of the bran 
thereto. This being effected he next, by means of a dressing machine, 
separates the small portion of flour and semolina formed during the crush- 
ing and grinding processes ; and by subjecting the semolina to blasts of air 
he disch e ining bran therefrom. 











Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 

3095. W. H. Burnett, Margaret-street, London, “‘ Improvements in the mode 
of working telegraphic lines, and in instruments and apparatus enployed 
Sor telegraphi: purposes.” —Dated 18th November, 1862. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the documents relating to the invention cannot 
at present be seen. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 

2952. W. Jenkins, Troedy Rhiw, Merthyr Tydvil, “ Cutting coal.”—Dated 
31st October, 1862. 

In performing this invention the patentee saws or cuts the coal out in blocks 
of convenient size. In carrying out this part of the invention, supposing he 
commences at an angle that has been prepared for the purpose, he first drills 
one or more holes in the upper or other convenient part of one of the faces of 
the coal near the root of the mine, in order to make an opening for the intro- 
duction of the saw or cutting instrument, with which he proceeds to cut down 
through the coal in a vertical or diagonal line from top to bottom. He then 
drills one or more holes in the other face of the coal, and at right angles to the 
fermer cut, and proceeds to cut down in a vertical or diagonal line from top to 
bottom as before. By this means a pillar of coal from 12in. to I8in. square, 
according to the desired size, will be divided from the seam, except at the top 
and bottom, from which, if desired, It may be easily detached by a lever, if it 
does not full away by its own weight ; or, if desired, a saw cut in a horizontal 
direction may be made to facilitate the removal of the block of coal from the 
bed or seam. In order to cut out the coal on this improved plan, he arranges 
the operations systematically, so as to be enabled to actuate by mechanical 
power the machines employed for the purposes of the invention. 

2953. J. J. ANpDERson, Northampton, “* Mode and means for the production 
of leather from waste leather scraps, and also for producing Jrom such 
waste leather scraps, in combination with india-rubber, gutta percha, or 
other like substance, a new material to be vsed as leather, and for other 
purposes.” ~ Dated 31st October, 1862. 

This invention cannot be described without reference to the drawings.— Not 
proceeded with. 

2957. G. Hasevtine, Fleet-street, London,“ Burial cases.” —A communication. 
—Dated Ist November, 1862. 

The patentee claims, First, controlling, disinfecting, and deodorising the 
gases as they escape from the coffin by making holes or valves therein, and 
combining and confining with or over the said holes or valves the disinfecting 
or deodorising material in some part of the coffin, which is to be otherwise air- 
tight. Secondly, making a chamber in combination with the coffin, for the 
purpose of holding the deodorising and disinfecting materia!, and causing the 
gases to pass through the said chamber on their way out of the coffin. Thirdly, 
the use of the valve in combination with the disintecting and deodorising 
chamber. 

2958. FE. Stevens, Hunter-street, Brunswick-square, London, “ Iron shelves, 
stands, and racks.” — ated 1st November, 1862. 

In constructing iron stands composed of a series of shelves one above the 
other, each shelf is supported by ornamental cast iron brackets, at suitable dis- 
tances apart from each other, which are either to be fixed to a wall, or they 
may be carried by cast iron pillars or standards; these brackets stand out from 
the column or wall, and their outer ends are connected at the front of the stand 
to eight iron columns by screws or otherwise, At the foot of each column is a 
screw-thread, on to which a hollow globe or other suitable foot is screwed; 
this foot serves to regulate the height of the column, and also facilitates the 
fastening the stand to the floor, Across the top of such bracket grooves are 
formed at a suitable distance apart to receive T-iron, the strips of T-iron 
being, by preference, to run the whole length of the shelves. The '-iron is 
received into the grooves, so that the top of the T-iron is level with the top of 
the brackets, and the strips of T-iron are held in their places by pieces of 
wrought iron plate screwed on to the top of the bracket. 

2960. E. Hopkins, Clarendon-gardens, Maida-hill, London, “ Treating ores for 
the extraction of metals therefrom.”— Dated \st November, 1862. 

The chief object of this invention is to effect, by an economical mechanical 
process (the details of which process we cannot produce here), the separation 
of gold from its ores to such an extent that, when the ore is submitted to fur- 
nace heat to complete the separation of the gold, it will be presented in the form 
of a rich auriferous powder,— Not proceeded with. 


2961. J. Winter, jun., Wardour-street, Soho, London,“ Safety tap or cock.”— 
Dated \st November, 1862. 

This safety tap or cock is constructed as follows :—Through a square or 
other shaped piece of metal tke patentee forms two taper holes, in one of 
which he fits an ordinary plug or tap, and in the other a plug or valve, some- 
what similar to an ordinary plug, but differing therefrom by making the outer 
end thereof or handle round, instead of flat, and milling the edge thereof, so 
that, in order to turn this valve round in its seat, the milled part must be 
firmly gripped by the nippers. There is a spring attached to the valve for 
turning the same in its seat, and a spring bolt for holding the valve open, the 
said bolt being acted upon by the ordinary tap aforesaid. The essential feature 
of this invention consists in connecting the ordinary tap before-mentioned with 
the valve aforesaid, or, in other words, in causing the tap, when shut off, to act 
upon the valve, thereby withdrawing the bolt and allowing the spring to turn 
the valve in its seat, and shut the passage through same, so that, in the event 
of the handle of the ordinary tap aforesaid being accidentally turned round, 
the valve aforesaid will remain closed until it is tarned round by hand, as above 
stated. By the use of this self-acting vaive, the escape of gas, compressed air, 
or other fluid or liquid, will be prevented, and security against accidents from 
explosion or fire and waste most effectually ensured. 

962. F. Tussaup, Paris, “ Machines for cutting metals.”—Dated 3rd Novem- 
ber, 1862. 

This invention consists in an improved construction or arrangement of circu- 
lar metal cutting machines, by which sheets of metal, cardboard, leather, and 
other materials of great width and length may be divided continuously, and 
curved or round shapes may be cut out, and is as follows :—For cutting in the 
middle of sheets of metal or other material the ordinary circular cutters, 











having their edges bevelled or not, as required, and slightly crossing each other, 
as usual, are mounted at the extremity of two long shafts or axles, suitably sup- 
ported, the length of the axles varying according to the length of the sheet to 
be cut. A way or groove is formed in the framework of the machine for the 
passage of the cut metal or other material, so that, with a machine of small 
dimensions, large sheets of metal or other material may be divided in the 
middle. For cutting curved forms of small or large radius, the upper cutter is 
vertical, and is worked by the motive power; the axles of the lower cutter are 
independent of the mover, and are articulated so as to be adjustable at any 
angle to the upper cutter. 

2964. C. Su1eLp, Newcastle-on-Tyne, “ Manufacture of malleable cast iron.”— 
Dated 3rd November, 1862. 

This invention consists in manufacturing malleable cast iron by injecting atmo- 
spheric air into or upon raw or crude metal (iron) in a molten state.—Not pro- 
eceded with. 

2966. F. TRacusgt and T. CLayton, Manchester,“ Apparatus for obtaining 
light, heat, and ventilation.”— Dated 3rd November, 1862. 

This invention relates to a former patent, dated 15th March, 1861 (No. 652), 
and consists, First, in an improved still for preparing the liquid or compound of 
liquids specified in the above-named patent. The patentees employ a cylinder 
or vessel closed at the top, having an outlet for vapours in the usual form for 
stills, which vessel is made of copper, or other suitable metal, or of stoneware 
orglass. This vessel is immersed in another larger vessel or open pair of iron 
or copper, containing water or other liquid, heated by a fire from below, or by a 
steam pipe, constituting what is commonly called a water bath still. The im- 
provement consists in the introduction of a current of air or gas into the liquid of 
the inner vessel, whereby the evaporation of the fluids undergoing distillation is 
so hastened and modified as to produce new results. Secondly, in the applica- 
tion of the outer casing to the generators or generating boxes where the gas is 
produced. Thirdly, in the use of a supply box or regul for the admission of 
the gas liquors inte the generator. Fourthly, when they apply the said gas for 
lighting railway carriages, they supply the required Current of air by means of 
the motion of the axles of the carriage, thus making it self-acting, the air so 
obtained being used to produce the gas or vapours required for the luminous and 
aériform composition claimed in the above-named patent. Fifthly, in an im- 
proved mode of obtaining a current of air for the said gas for stationary pur- 
poses, or on board of a ship. Sixthly, in the application of an improved 
hydraulic blower for supplying air to the said gas, constructed on the plan of 
a hollow dram of suitable sheet metal. The drum has four or more compart- 
ments of a helical or cycloidal form and connected with a central tube through 
which air is delivered, the air being gathered by slits in the periphery, and the 
drum being immersed half-way in water, oil, spirits of turpentine, petroleum, 
naphtha, or any other convenient liquid contained in the outer case of the drum. 
The air delivered at the centre of the drum is passed into an air-tight chamber, 
whence it is conveyed to the generators. Seventhly, in an improved fan for 
supplying air to the said gas. Eighthly, in an improved reflector, movable cap, 
and wind vane for carriage and other lamps where the said gas is used. 
Ninthly, in improvements tor obtaining heat and ventilation from the said gus 
applicable to the warming and ventilation of any place, but more especially for 
railway carriages and ships. Tenthly, in certain improvements in cooking 
operations, they use the air and gas apparatus hereinbefore described to supply 
several burners under the vessels employed in cooking food or heating sub- 
stances for that purpose. The burners may be arranged as when using coal gas 
or in any convenient nanner. 

2967. G. HoLtins, Manchester, “ Straps or belts for machinery.”—Dated 3rd 
November, 1862. 

This invention consists in an improved mode of joining the single straps 
together, Instead of stitching them the entire length, the inventor stitches 
them at the joints only, and secures the intervening spaces by rivets, thereby 
rendering the double strap more pliable than those at present in use, and effect- 
ing a great economy of labour,— Not proceeded with. 

2974. W. H. StaLuarp, Mark-lane, London, “ Umbrellas and parasols. ’— 
Dated 3rd November’, 1862. 

This invention consists of a novel mode of constructing umbrellas and 
parasols, whereby the same are combined with a walking stick, so that, when 
shut up, the stick forms the umbrella case. The peculiarity of this invention 
is that the stick upon which the umbrella is opened also forms the case in which 
it is contained. This hollow stick or shaft is closed at one end with a ferrule, 
and at the other end fitted with a handle, which opens upon a hinge, and is 
fastened and secured when closed by a lock snap and spring nob, or by a rotary 
collar with a groove and slot, or by any other suitable means. The umbrella 
frame and cover is made without any shaft or stick of its own, and thus folds, 
when collapsed, into a very small compass, and occupies a much smaller 
space than when constructed in the usual way, with a centre shaft and 
runners. 

2976. J. LEFEBVRE, Puris, “ Clitographs or instruments for indicating angles or 
variations of level, and for measuring horizontal aud vertical distances.” — 
Dated Ath November’, 1862. 

In carrying this invention into practice the patentee proposes to call the 
instrument made in accordance with the invention a “ Clitographe.” Such 
instrument consists of a frame, which he prefers to make in iron, or other 
metal, by preference of a parallelogram shape. The frame has suspended from 
the centre of its upper side a pendulous arm or radial bar, to which a spirit 
level is attached at about the centre of its length, and so mounted as to be 
readily capable of adjustment and rectification; a line should be drawy 
vertically along the centre of the pendulous arm. At the lower part of the 
frame there may be either one, two, or more sectors, on which there is 
engraved ut the centre of their length a zero point, and the angles are marked 
right and left thereon, either as tangents or degrees and minutes, so that all 
angles, abscissa, and ordinates can be readily read off. The pendulous arm or 
radial bar may have a lip or guide piece at its lower end, working over the 
bottom sector, so that it may be keptin position or up to its work; this lip may 
form a vernier scale. For use in the drawing office, workshop, and under 
similar circumstances, as in setting up machinery or works of construction, 
the paratlelogram-shaped instrument only is necessary ; but when it is intended 
to be employed by surveyors for railway and road levelling, draining, and for 
such other purposes, it should be mounted upon a tripod, either by means of a frame 
surmounting a telescope intowhich the ordinary “ clitographe ” may be secured, 
or the instrument may be so formed at its lower extremity as to receive a 
telescope and be pivotted upon a tripod stand. The sectors may be divided 
decimally or duodecimally, or both divisions may be employed by the use of 
two sectors so divided; or an additional sector may be used for marking the 
degrees and minutes on the circumference. 

2980. T. Locan, Kensington, “An improved kaleidoscope.”—Dated 4th 
November, 1862. 

This invention consists, principally, in mounting the kaleidoscope on astand, 
in which it is supported with the eye-piece upwards, so as to be capable of 
revolving ; also in attaching a circular or other reflector to the said stand, 
mounted on pivots, so as to be capable of being placed at a suitable angle to 
reflect the light into the kaleidoscope.—Not proceeded with. 

2983. T. HuntLEY, Manchester, Jinprovements in kitcheners and kitchen rances, 
and in cooking dud bath heating apparat.ses.”"—Lated 4th November, 
1862. 

In carrying out this invention the patentee first forms the whole of the parts 
which fit together, and which are usually fastened with screws and other 
similar media, with male and female flanges, or tongue and groove or lap-over 
joints. This improved torm of joint gives strength to the plates by the tlanges. 
Fianzes thus constructed can be made more readily, and can be more easily put 
up and removed when required than as heretofore constructed. Greater 
facility is also afforded for repairs, and the liability to breakage, consequent 
upon the corrosion of all screw tastenings, is avoided. Secondly, he so torms 
the fire-grates, flubs, and dumpers, and so constructs and places the ovens and 
other parts of the apparatus, that the products of combustion fromthe fuel in the 
grates are converted jnato a clear heat, free or nearly so from smoke, and which 
heat or product of more perfect combustion is concentrated upon any part of, 
or entirely disseminated through the apparatus, thus economising the fuel 
necessary to produce the required degree of heat, while the less quantity of 
smoke passing through the fiue prevents the usual accumulation of soot and 
the coating of the surtaces of the parts of the apparatus therewith, whereby the 
draft is impeded, the effective action of the heat is diminished, and the opera- 
tion of the apparatus retarded. Thirdly, he dispenses where the service is 
constant, with the neeessity for any house tank or intermediate feed cisterns, aud 
all kinds of water vessels (hot or otherwise), together with the usual compli- 
cated mechanism for bath heating, by the substitution of an improved construc- 
tion of steam and water boilers, which together with the other parts of the 
improved apparatus (except the supply and service pipes) are all adapted to and 
contained in the fire-place or chimney opening. 

2987. A. C. Davies, Nicholl square, Aldersgate-street, London, “ Lubricator.” 
—Dated Ath Noveinber, 1862. 

In carrying out this invention the patentee takes a glass or other vessel of any 
convenient, and, if desired, ornamental shape—for example, a glass phial—and 
into the neck thereof he fits a stopper of cork, or other suitable material, air- 
tight. Through this stopper passes a small metal tube open at one end and 
closed at the other end, He punctures the closed end at its centre with a fine 
point, and on the side of said tube, at a short distance from the aforesaid stopper, 
forms another fine hole. He then proceeds to withdraw the said stopper with 
its attached tube, and nearly fills the phial with the lubricating fluid, which 
should be very limpid. He then inserts the stopper aforesaid, taking care to 
place the punctured end of the tube thereof within the phial, leaving the ope! 
end of the said tube outermost. Having done this, he inverts the phial, the 
effect of which will be that the air contained in the uppermost part of the phial 
will force out the lubricating matter through the hole in the side of the tube, 
the lubricating matter passing out at the open end of the tube. Now, supposing 
this open end of the tube to be placed over the journal of an axle, shaft, spindle, 
or other rubbing surface, as the same rotates or reciprocates the effect will be 
to aspire the lubricating matter from the vessel containing the same, and 
thereby cause a partial vacuum in the said vessel, so that, when the axle or 
other rubbing surface is not rotating or reciprocating, the lubricating matter will 
be kept up within the tube by capillary attraction; and as the axle or other 
rubbing surface again rotates or reciprocates, a portion of atmospheric air will 
pass up the tube aforesaid through the punctured end thereof into the uppet 
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part of the glass vessel, and again displace a proportionate quantity of the 
lubricating matter, and so on successively, thereby only discharging the lubricat- 
ing matter during the i or ip i of the axle or other rubbing 
surfaces, and preventing the escape and waste of the lubricating matter when 
the axle is at rest ; and it is this peculiar principle of construction which con- 
stitues this invention. The above mode of constructing lubricators is susceptible 
of various modifications, according to the size of the part to be lubricated and 
the description of machinery to which this improved lubricator is to be applied. 
2991. J. BANWELL, Watlington, Oxford, “‘ Apparatus for punching by means 
of hydraulic pressure.” —Dated 5th November, 1862. 

This inproved apparatus consists in applying to a suitable ordinary jaw or 
holder a hydraulic cylinder with ram working therein, the outer end or front 
of which ram has the punch affixed thereto. This ram is hollowed out, and 
the hollow part is provided with a piston which can slide on a piston rod, the 
piston being screwed so as to act in the hollowed part of the ram, which is also 
serewed to correspond. By these means the inventor advances the piston, and 
the ram is thereby advanced by the hydraulic pressure in the cylinder 
resulting from this action. The punch in front of the ram is thus put to work, 
and acts upon the metal or material placed in the jaw or holder, The end of 
the hydraulic cylinder at back of the piston is to be secured by being screwed 
into the same, and to have an orifice for the piston rod to work through. The 
piston rod is moved by a lever handle or driving wheel.—Not proceeded with, 
2993. R. A. Brooman, Fleet-street, London, ** Commodes or water closets.”—-A 

communication.— Dated 5th Noveniber, 1867. 

This invention applies to portable as well as fixed closets, and consists in the 
arrangements of parts hereafter described. At the back or side of the basin is a 
water cistern; at the bottom of this cistern there is a cylinder, forming a pump 
barrel, and in this barrel a piston, with valves opening only when the piston is 
raised, is fitted. The outlet from this barrel is into a pipe opening into the 
basin. A rod is connected to this piston, and carries a handle which passes through 
the cover of the cistern. Two studs are fixed in the piston rod, between which 
the forked ends or a bent lever are placed ; the other end of this bent lever is 
connected through a link and connecting rod to a shaft, on which the valve at 
the bottom of the basin is fixed. Onraising the piston rod this valve is opened, 
and at the same time water passes through the valves in the piston and below it. 
On releasing the piston and allowing it to descend by its own weight, or assisting 
its descent by pressure, the valve in the bottom of the basin is closed, and the 
water under the basin is sent by it into the basin. 

2994. R. A. Brooman, Fleet street, London, “ Taps and cocks.”—A comiu- 
nication.—Dated 5th November, 1862. 

This invention consists in constructing taps and cocks as hereafter explained. 
A flexible diaphragm is secured in the flanges of a cap, with a solid disc of 
metal or other hard material fixed in the upper part thereof; a partition rises 
inside the tap, and forms part of the seat for the diaphragm when pressed down 
on the mouth of the inlet to prevent the passage of liquid. Pressure is exerted 
upon the diaphragm through the metal disc by an eccentric or cam pivotted on 
and working through the cap; the eccentric is fitted to the end of a hand lever, 
or a cam or heart block may be fitted to the lever of a float; or the diaphragm 
may be depressed by a screw; or a weighted beam may be used to press upon 
arod in contact with the disc. In order to allow of liquid passing through the 
tap, pressure must be removed from the disc and diaphragm, when the liquid 
will raise the diaphragm off its seat, and following it up, will pass over the par- 
tition in the tap and flow out. By using a circular bar with apertures, and 
tixing the lever carrying the eccentric in one or other of the apertures, the 
quantity of liquid flowing through the tap may be regulated. For water posts 
the pressure may be removed from the diaphragm by raising a handle fixed in a 
rod working through a nut. 

2996. C. Surecps, Newcastle-vpon-Tyne, “ Manufacture of wmalleable cast 
iron.” —Dated 5th November, 1862. 

This invention consists in the manufacture of malleable cast iron by passing, 
in suitable quantity, on to or through raw or crude iron, partially refined, or 
refined iron, when in the molten state, a current or currents of atmospheric air 
or steam, or of air and steam, or any other decarbonising gas, the steam being 
either superheated or otherwise, and the air or other decarbonising gas at any 
temperature. When the decarbonisation is pushed beyond the limit desired, the 
inventor adds in proper quantity, to the mass thus obtained, crude or raw iron, 
partially refined or refined iron,or any substance suitable for imparting a fit pro- 
portion of carbon.—Not proceeded with, 





2997. A. V. Newron, Chancery-lane, London, “ A new process of obtaining 
printing surfaces, dies, and substitutes for photographic negatives.”—/ 
comimunication.—Dated 5th November, 1862. 

The principal feature in this invention consists in first making a drawing, in 
ink which is soluble in water, upon the surface of a plate of glass, or any’ other 
hard substance, which has been previously coated with an alcoholic solution of 
shellac; then covering the whole surface with a coating of beeswax, or of a 
composition of beeswax, asphaltum, and linseed oil, or other menstruum ; next 
immersing the plate in water for some time, and ofterwards exposing its face 
tothe action of a stream of water, by which the latter coating is washed off only 
from the lines of the drawing, and the whole of the drawing itself is washed 
away, leaving the latter coating between and among the lines of the drawing. 
The plate in this condition can be used in the same manner as a wood engraving 
to obtain an electrotype for printing, and with very little subsequent pre- 
paration for the other purposes specified. 

3000. D. Hitt, Camden-road, Ho!loway, “ Apparatus for stamping or marking 
and counting bank notes.’—Dated ith November, 1862, 

For the purposes of this invention two counting apparatus are combined with 
a stamping or marking press, and they are both actuated cach time the press is 
actuated to produce an impression. One counting apparatus is accessible to the 
user of the press, or to another person, in order that such counting apparatus 
mav be set at zero at the commencement of the use of the press on one of 
several bundles or quantities of bank notes or other documents, while the other 
counting apparatus is enclosed and 1s only set at zero at the commencement 
of a day’s work or other regulated period. The arrangement of the stamping or 
marking press may be varied, and such is the case in respect to the two counting 
apparatus combined therewith ; and separately no claim is made to their con- 
struction.— Not proceeded with. 

3001. J. J. LAvEIssier®, Paris, “ Manufacture of tubes of copper or other 
metal or alloys.”—Dated 5th November, 1862. 

_ This invention relates to the process of manufacturing tubes from hollow 

ingots or cylinders of the metal oralloy. In order to obtain a’sound holiow 

ingot or cylinder of the metal or alloy the patentee runs into a mouid of the 
rhape required for the exterior of the ingot the requisite quantity of the 
meited metal or alloy, it being either poured in at the top or run in at the 
side, and as soon as the metal or alloy has nearly, but not completely set, 
a mandril is forced down into the metal. This is effected by means of a 
screw or otherwise ; the mandril is not, however, forced quite to the bottom 
of the mould, so that one end of the ingot will be closed; or it may be 
made with an internal flange only at itsend. The metal is thus compressed 
and the volume displaced by the mandri! is caused to rise up around the 
core, and to fill the mould. As soon as the metal or alloy has sufficiently 
set to retain its shape, the mandril is raised from the mould. In order to 
draw out the hollow ingots into tubes, he employs a system which allows 
of the metal being worked hot or cold. This system consists in employing 
krooved rollers, hetween the grooves of which the ingot is either pushed or 
drawn by a mandril forced forward in any suitable manner, and ia order to 
be enabled more quickly and regularly to draw down the tube, he employs 
two sets of rollers placed close together, one after the other, the axes of 
one set being vertical, and the other horizontal. The grooves in the second 
set are also made smaller than the grooves in the first set. “The tube will 
thus nearly simultaneously be nipped by the rollers in the two directions. 

After the thickness of the tube has by this means been considerably dimi- 

aes, the tube is completed by being drawn through dies in the ordinary, 

manner, 

3003. F, Goopyear, Old Change, London, “ A machine for plaiting straw 
dc.” — Dated 6th November, 1862. 

_ This invention is carried into effect as follows:—Upon a sole plate the 

inventor mounts a framing, and supports a roller with a number of curved 

projections. This framing supportsa table, having thereon first a holder for 
the straw to be plaited. Under this holder the straws are laid, by lifting this 
holder by a lever, or other such suitable machine. When the straws have 
been duly entered, the roller is to be turned by a winch handle, and then, 
upon one portion of the circle described being reached, the roller acts upon 
upright rods or risers coming through the table, secured free to move in pen- 
dant bearings attached to the underside of the table. These rise or lift up 
such of the straws as may be needed for effecting the plaiting. On another 
part of the circle of motion being described the roller acts upon levers 
depending underneath the table, and, acting against the appointed projec- 

Hons on the roller aforesaid, causes pressing levers or fingers to push down 

such of the straws as are required to be pressed down to make the plait. 

A further portion of the circle of motion being reached, plaiting pieces 

attached to the table are, by means of the roller aforesaid acting on pen- 

dant levers, caused to rise aud move forward and plait other of the straws ; 

and then a still further portion of the circle of motion being reached, a 

flattener, on the end of a lever acted upon by the roller in a similar manner 

as before described, comes into play, and also a driver or beater up of the 
work which slides at the middle thereof, and, hence, one portion of the plait 
is produced, and, the same of i being rey d,a whole length will 

made, The plait when finished descends through a pipe provided for the 
same according to the character of the plait; as to the number of straws 
used and so forth, so will the number and position of the various parts be 
varied accordingly.—Not proceeded with. 

3008. J. A. FULLARTON, Manchester, ‘‘ Apparatus for painting or coating 
hoop iron and other strips, bars, rods, a&c.”—Dated 6th November, 1362. 

& Th 's invention refers to that description of machinery in which rotary 

a are employed, and consists in an arrangement whereby the articles 

successively presented to the painting or coating apparatus, and in such 
manner that a portion of each of such articles may remain unpainted. The 

‘avention cannot be described without reference to the drawings. 








THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 

(From our own Correspondent.) 

Tue Weex’s Iron Trave: More Orders in Hand: Prices Firm: 
Orders declined : Effects of the Puddlers’ Strike—Pia Tron Trae : 
Furnaces Blown Out: Great Reduction in the Make—Pvvv.ers’ 
Srarke : Twenty-five Men Summoned before the Magistrates by the 
Chairman of the Iron Trade: Their Obstinacy—FatLuRE OF AN 
Tronmaster: Mr. 7. Cross and the Staffordshire Works— Tur 
Coat Trave: The Strike again—Tne Biawinauam Fancy Trapes 
—Tue Worvernampron Harpware Trapes— DeaTH OF A 
Wotvernampron Manuracturre—Caear Dinine Hats For 
Bramincuam—Rvprvre or A Borer Piate: Death of the Fireman: 
A Hidden Flaw : Superiority of Homogeneous Metal—Tue Borer 
Expiosion aT THE Buston Mut: Adjournment of the Inquest. 

Tue iron trade is in aslightly better condition than it was last week, 

in both departments. The makers of finished iron have now most 

of them rather more orders on hand than they had at that time; 
indeed, we have heard of one case in which an order of 500 tons has 
had to be declined, even at an advantage of 5s. a ton upon previous 
quotations. ‘There is, too, an increasing demand for Welsh bars, 
even at the advance of 7s. 6d. a ton mentioned last week. ‘This 
demand, as well as the accumulation of orders on the books of 
some South Staffordshire firms, is due, in most part, to the continu- 
ance of the strike of the puddlers ata time when the real demand is 
slightly increasing. ‘The men are as obstinate as ever, and their 
masters as determined not to accede to their demand. The makers 
and vendors of pig iron are in better spirits, because some of the 
largest producers in this district have determined to reduce 
the make. By the first week in July some five furnaces will have 
been put out that were in blast a week ago, and the make will thus be 
reduced 500 tons a week. ‘This proceeding on the part of the 
makers of pig-iron has been called for in order to keep down the 
supply, aud to prevent the prices from falling to an unremunerative 
level. It will, however, add to the already large number of men 
already unemployed. Men whoare willing to work may, however, as 
arule, obtain employment at the ironworks and mines in this district. 

The inconvenience which the trade is suffering from the conduct 
as well of the men who profess to be in work as of those who are 
out, was forcibly illustrated before the stipendiary for South Staf- 
fordshire, at the Bilston Petty Sessions, last Tuesday. On that 
occasion Messrs. Phillip, Walter, and Wm. Williams summoned 
twenty-one of their puddlers and four of their ball-furnace men on 
the charge of having neglected their work _It appeared that about 
a week before the men, who had come on for the night turn, saw 
the manager leave the works to take his tea, and then they all laid 
down their tools, and the works—the Wednesbury Oak Works, 
near Wednesbury—were standing. The day men came on the fol- 
lowing morning, worked till eight o'clock, and then they, too, sus- 
pended work. ‘The loss upon every one of the twenty-four furnaces 
was 10s., besides the inconvenience and loss of profit. There can be 
no doubt but the men left because Messrs. Williams have been supply- 
ing puddled bars to Messrs. Dawes, whose men are upon strike, and 
one of them confessed as much to Mr. Walter Williams, to whom, on 
the following pay-night, be said that ‘‘ he was not going to work up 
iron to keep other men out.” Their solicitor, however, alleged 
that the men had left solely and entirely because the pig iron which 
was being supplied to them was hot-blast and not Messrs. Williams’ 
cold-blast, which alone they had undertaken, in their understood 
agreement, to work. The hot-blast iron, it was contended on their 
behalf, was more difficult to work than cold, and the process, too, 
occupied a longer period. This was denied by Mr. Walter Williams, 
and the allegation was not borne out by the allegation of the witness 
who was called to support it. The stipendiary said he had no doubt 
that the sole cause of the men leaving work was that their employers 
supplied with iron the masters of men who were out; still he 
should not like, if he could help it, to send so many men to prison, 
for he believed them to be the dupes of more designing men. He 
should suggest that some arrangement be come to between the 
solicitors on either side that might preclude the necessity, for such 
a course. If, however, any arrangement could not be come 
to, he was prepared to seutence, to a somewhat heavy im- 
prisonment, the puddler whose case representing all the rest 
was taken first, for it could not be-allowed that men should 
so indulge the liberty they possessed, in common with their 
masters, of terminating an agreement at the end of a given notice, 
and for holding out for different terms as long as they pleased. 
Ultimately, Mr. Walter Williams consented to forgive the ball-fur- 
nace men unconditionally, and to allow the rest to return to work 
upon their paying the expenses, which amounted to 7s. each. Mr. 
Phillip Williams is the chairman of the iron trade, and was the last 
man likely to temporise with the men. To his prompt method of 
dealing with them it is owing that they returnod to work on Wed- 
nesday morning ; which, until they had had an interview with him, 
they refused to do, saying that they preferred to go to prison rather 
than pay the 7s. each. 

‘The men who were sent to prison for a month have come out this 
week, and they have been conducted from the railway station into 
Westbromwich ia triumph, whica means that they were entertained 
to a good dinner near to the railway station, and then, headed by a 
band of music and colours flying, brought with their wives in a 
vehicle into the town. 

It was made known on ’Change in Wolverhampton on Wednes- 
day, that Mr. Thomas Cross, of the Staffordshire Works, Great 
Bridge, is again unable to meet his creditors. It will be remembered 
that Mr. Cross is now for the second time tenant of those works, as 
it was whilst he occupied them at the same time that he was the 
manager of Messrs. Forster’s Bank, in Bilston, that he first failed. 
That failure, our readers will remember, was simultaneous with the 
stoppage of the bank, which event was hastened by the assistance 
which Mr. Cross had obtained from it. 

After the Staffordshire Works had been standing some time, they 
passed for a while into the hands of Mr. Samuel Griffiths, who laid 
down an additional mill in them. They are now the property of 
Sir Francis Goodricke, Bart; and after again lying idle for some 
time, subsequent to Mr. Griffiths’ last failure, were once more 
tenanted by Mr. Cross, at a monthly rental of £60. To comply 
with these conditions, and at the same time keep on a works of the 
extent of the Staffordshire, after the shaking which Mr. Cross’ 
credit obtained from his first failure, required in a time of slack 
trade a tclerably large amount of capital. Mr Cross was, 
however, able to meet all his liabilities, until the difficulties of Mr. 
Bayley (whois now absent from Westbromwich) became known. Just 
before that period Mr. Cross rendered Mr. Bayley, who, as is 
known, was one of his best customers, some pecuniary aid; and to 
this circumstance, added to the graver consideration of Mr. Bayley’s 
continued absence, is supposed to be owing Mr. Cross’ inability to 
meet his liabilities at this particular juncture. Sir Francis 
Goodricke is in possession at the works; and a sale will take place 
in a few days. Mr. Cross is not understood to be now in the 
immed'ate neighbourhood, ‘The Staffordshire Works consists of 
seventeen puddling furnaces and three rolling mills. 

The strike of the puddlers is now telling more perceptibly upon 
the coal trade, and will do so for a short time if they do not resume 
their work. After Midsummer day parties in the country will begin 
to lay in their stocks for the winter, which will cause more anima- 
tion. There is now a fair demand, by rail, for good hard coal for 
domestic and other purposes ; but for forge lumps the market rules 
dull. Furnace coal is uot in quite so good request as it was, and, as 
a natural consequence, the pits are doing less work; there still 
remains a great demand for fine slack, but this cannot be readily 
raised unless there is a corresponding demand for coal and lumps. 
Broach coal does not, at this time, finda very ready sale; this is 
not much to be wondered at, as it is chiefly used for household pur- 


poses. 
In Birmingham there is a want of animation in the fancy trades, 
the jewellers, and those who are in other kindred branches, having 





barely orders enough on their books to keep them going. In the 
edge tool trade, wire drawing, the tube manufacture, and metallic 
berlsteads, business is, upon the whole, good, though not brisk ; 
some of the out-workers are not fully employed, but with that ex- 
ception the artisaus are working the usual time, and a revival in 
trade is rather confidently expected early next quarter. 

In the general manufacturing trades of Wolverhampton and the 
immediate neighbourhood there is only a very moderate amount of 
business doing ; the japanners have only just sufficient orders to go 
on with; the lockmakers report much to the same effect; in tin- 
plate wares there is a better supply of orders, but scarcely up to an 
average. From other parts of the district the reports are also more 
or less unsatisfactory; in castings there is not much doing, the 
principal business being in the smaller class. In railway —— 
there is still a steady demand, sufficient to keep the works in full 
operation. At Darlaston someof the artisans have not full employ- 
ment, the quietude which prevails in the gun trade having oper: 
unfavourably, and at Walsall the saddler's ironmongers complain 
of depression. The nailers are most of them fully employed, and 
the hollow-ware trade of Westbromwich is steady, all who are 
engaged in it being on at full time. 

The first of several dining rooms, which three or four gentlemen 
in Birmingham are organising ou the principle of the Glasgow 
cooking depéts, has been opened in Birmingham. It is proposed to 
form a joint-stock company to carry out the measure on & more ex~ 
tensive scale than could be done by individual efforts. 

At the advanced age of 84 Mr. Richard Perry, a gentleman long 
and deservedly known as the proprietor of a japan works in Wolver- 
hampton, has recently died. At un early period of life Mr, Perry 
commenced his commercial career at the Old Hall Works, then 
carried on by Messrs. Jones, Taylor, and Badger, and on the failure 
of that firm he was for several years in the employ of Messrs. C. 
and W. Bryton, by whom he was highly and deservedly respected. 
At this time the japan trade was a kind of nursery for many cele- 
brated artists, among whom we may mention Bird (royal artist), 
Johnstone, Gower, Gray, and Barney ; the latter painted the altar- 
piece in St. John’s Church, Early instructed by come of these worthies, 
Mr. Perry attained considerable emi in his profession, which 
enabled him to establish, and for the last fifty years to successfully 
carry on, an extensive manufactory of japan and tin wares. Un- 
obtrusive in his manners, industrious and temperate in his habits, 
he passed a long life with scarcely any illness, and retained his 
faculties unimpaired to the very last. ‘I'he successful career of the 
deceased affords another example of what may be accomplished ir 
a large commercial community by integrity and industry, combined 
with well matured judgment and natural ability. 

An accident happened on Sunday night at Bilston, which mani- 
fests in a remarkable degree the dangers which now and again arise 
from the present generally adopted method of manufacturin; 
finished iron, namely, by the piling process. At the Bilston B: 
blast furnaces of Mr. Benjamin Gibbons, a man was firing when a 
rupture suddenly took place in a plate in the portion of the boiler 
which was over one of the four jiring-places beneath the boiler, and 
which firing- place happened to be the nearest to the end of the boiler 
close to which there is dug out of a bank of earth, which rises in 
front of the boiler, a hovel for the fireman to rest in. Inside this 
hovel the fireman seems to have been at the time of the accident ; and 
so rapidly did the water and steam issue out of the boiler that it 
deluged the space between the firing-place and the hovel and filled 
the hovel itself. ‘he poor fellow, who was an Irishman, about 
35 years of age, cried sadly for help. As it was impossible to reach 
him in safety through the doorway to the hovel, an attempt was 
commenced to cut into the hovel from the roof; but this proved a 
difficult piece of work. While the men were prosecuting it the man 
died, and he was got out of the hovel a corpse. He had been 
scalded to death! ‘he boiler was one of four at the furnaces all 
used for heating the blast. It was 40ft. by 8ft., was kept at 15 lb. 
pressure, and was cleaned out, as a.rule, once a month. ln 
the ordinary course it would ‘have been emptied for that purpose 
at seven o'clock on the morning after the accident. When it was 
cleaned out two months ago it had a plate put ov over the fire yyin. 
thick.’ The -plate was obtained from Mr, Rose, of the Milldlelds 
Works, and was to all appearance a good one. It was now, how- 
ever, apparent that it was blistered, for at the defective part it had 
split in the shape of a cross, each revt being nearly a foot in length. 
‘he rivet seams were quite perfect. Evidence to this effect was 
given by the enginoer, who added that a similar defect might exist 
im other plates without the existence of it being known, and it 
might lead to a similar result. Mr. John Bradley, the manager of 
the works, deposed to having examined the plate before it was 
put in, and to the appearances indicating soundness. The jury 
returned a verdict of * Accidental death.” At the suggestion of the 
coroner the firing space in front of the boiler will be enlarged. The 
conviction that, had the plate in question been manufactured of 
homogeneous metal like that now produced by Bessemer's process it 
would not have failed as it did is irresistible. 

‘The inquest upon the men killed by the explosion of the boiler 
at Bilston Mill (finished iron works) has been adjourned to suit the 
convenience of the coroner, who has recently sustained a heavy 
domestic afiliction. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) ‘ 
Liverpooi: Mersey Docks and Harbour Board: Death of Mr. W. ¥. 
Macgregor, of the Firm of Messrs. G. Forrester and Co.—Lonvon 
anp Nowra Western Katway: Whe Bridge at Runcorn Gap: Addi- 
tional Powers—Nontaern Martens: The United Kingdom Telegraph 
Company at North Shields: The Tyne Piers: The Northern Steam 
Coal Field —Scorrisu 'Yorics: Clyde Shipbuilding: Charge of Care- 
less Blasting: Glasgow and South-Western Kailway (Additional 
Powers)—'i ue Lark Navieation IN SurroLtK: Steam on Canals— 
Srare or ‘rave: Sheffield: Lancashire—How to Srenp a Loan 
or £1,500,000 in Lancasuine: Report from Mr. Rawlinson, C.L. 
Tue Mersey Docks and Harbour Board was comparatively moderate 
in respect to new works at its last sitting. ‘The engineer having re- 
quested instructions with respect to the new corn warehouses, and it 
having been decided by the board to run the Waterloo dock dry ou 
the Ist proximo, he was directed to proceed with the works at once. 
On an application from Messrs. Fawcett and Uo., it was agreed to 
extend the time for the completion of the dredging machine recently 
ordered from the lst of November, to the lst of December. It was 
agreed on the recommendation of the docks and quays committee to 
carry out a plan submitted by the engineer for expediting the filling 
of the Queen's graving docks at an estimated cost of 4400. The 
harbour master was instructed to make the best arrangements in 
his power for facilitating the discharge of the cargo of the Great 
Easvern which is shortly expected again in the Mersey. The recently 
noticed letter of Mr. C. Macilver complaining of extra dock charges 
upon mail steamers having been considered by the docks and quays 
committee, it was resolved that in the case of the Canada, the Scotia, 
and the America, au extra dock rent of only jd. per ton should be 
charged and that this rate should be levied upon ail vessels prevented 
by their breadth of beam from entering the birkenhead docks. 
We understand that the death is announced of Mr. W. F, 
Macgregor, senior partner of the firm of Messrs. G. Forrester and Co., 
Vauxhall Foundry, Liverpool. The Vauxhall Foundry, in addition 
to marine and land engineering, has for many years been exten- 
sively employed in the construction of sugar-making apparatus for 
America and the West Indies, and latterly for Egypt. Mr. Mac- 
gregor exhibited a very complete sugar-making apparatus at the 
late International Exhibition, and by his personal exertions on 
the local committee was one of the chief means of having Liverpool 
so well represented as it was at that great display. ‘I'he firm has 
been much employed by the late and present Pasha of Egypt in the 
construction of ships and machinery tor the Viceregal Government, 
and at present is engaged for the Pasha in the production of 
extensive irrigation machinery, with the view to cotton 
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and sugar-cane culture on the banks of the Nile. When 
the late Pasha paid a visit to Liverpool, he resided at the 
house of Mr. A. Bower, partner in the firm of George Forres- 
ter and Co., and Mr. Macgregor also took an active part in the 
entertainment of the royal visitor. One of the last publig duties 
which Mr, Macgrezor undertook was in connection with the fund 
fo raising a testimonial to the memory of the Confederate General, 
“Stonewall” Jackson. Mr. Macgregor was buried on ‘luesday 
morning, at St. George’s Church, Everton. 

The London and North-Western Railway Company is about to 
proceed with its proposed bridge across the Mersey at Runcorn; 
and it is expected that the works, which have been long delayed 
will now be vigorously carried on by the contractors, Messrs. 
Brassey and Ogilvie. Nine vessels have been chartered, with 
working machinery and materials, and several of these have al- 
ready arrived in the Bridgewater docks. The “additional powers” 
bill—when will the Euston-square magnates have power enough? 
—which the company is now promoting, involves the alteration of 
streets in Wigan, Chester, Towcester, and in the neighbourhood of 
Northampton and Newport, provides for a new line from New 
Huddersfield to Kirkburton, and also empowers the company to 
make certain new branch railways forming communication with 
West Cheshire from Sandbach to Northwich, and to abandon part of 
the Chelford and Kuutsford line. 

From the North we learn that measures are in progress for 
securing an extension of the operations of the United Kingdom 
Telegraph Company—whose maxim and guiding principle is a 
universal shilling rate—to North Shields. An effort is being made 
to secure a subscription in the town for the company’s shares to the 
extent of £500. At the usual monthly meeting of the River Tyne 
Commissioners, yesterday week, it was decided to petition in favour 
of the Chain Cable Testing Bill. A report was read from the piers 
committtee, which, among other matters, stated that Mr. EK. B. 
Reed and Mr. John Hosking, having been jointly appointed by Mr. 
Lawton and the Comissioners to value the plant and machinery 
belonging to the contractor, and agreed to be taken by the Commis- 
sioners, it was resolved by the committee that as soon as the valua- 
tion of Mr. Lawton’s plantand machinery was made, and the Com- 
missioners got possession of the works, the resident engineer be in- 
structed to take the necessary steps for carrying on the works of both 
piers with as little delay as possible. Mr. Ridley moved the contirma- 
tion of the report. Mr. Mather, in secoading the motion, said he must 
congratulate the Commissioners on the fact that in about a fortnight 
they would have possession of the works. An interesting and im- 

ortant report was read from Mr. T. E. Forster and Mr. J. Taylor, in 
reference to the duration of the Northern Steam Coal Field. The re- 
port, which will be discussed at a future meeting, referred to three 
points submitted for the opinion of the reporters, first, the extent of 
the unworked steam coal of the best description in the northern coal 
field, and the increase that may be expected in the produce of such 
coal, and in the annual shipments thereofin the river Tyne; secondly, 
the extent of unworked coal of inferior description to the preceding, 
specifying such different seams, and their quality; and the 
quantities which may be expected for shipment in the Tyne; and 
thirdly, the probabilities of the northern coal field maintaining its 
ground against competition with the Welsh coal. In reply to the 
first query, Messrs. Forster and 'laylor observed, “* We have very 
carefully measured tie respective royalties, in which is being worked 
at the present time the low main, or best steam coal of the district; 
and, a‘ier making full allowance for the quantity already excavated, 
loss by dikes, small coals left underground, and screened out{on the sur- 
face, we find that there is sufficient low main seam still remaining to 
endure, on the present rate of shipments of steam coal on the ‘l'yne, 
in addition to a portion diverted to Sunderland docks, for a period 
of 110 years. The foregoing, we are of opinion, may be considered 
as proved ; inasmuch as the extent of coal taken as the basis of our 
calculation is a matter of fact, and has been explored in such a 
manner as fully to warrant our calculation. With respect to the 
second portion No. 1 query, we have to observe that the existing 
steam collieries could produce from 20 to 25 per cent. more than 
they do at present were a corresponding demand to arise. 

Tons, 
On this head there would be an increase in vend of say .. 300,000 
A new colliery is being opened out at Camboise, from 
which may be computed an annual vend of ..  .. oe 160,000 
Ame GromBicckburn 2. «s we cc ce cs oc os co 8088 
And other districts adjoining ..) 6. «2 «2 «- «8 «- 160,000 
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“This additional annual quantity will, of course, be shipped in the 
Tyne, should a preferable harbour not be formed in some locality 
nearer the coal field, ‘I'he increase in the steam coal trade from the 
Tyne has been as follows :— 
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1,326,859 
1,209,887 
Besides the low main seam there is another coal, called the ‘ yard 
seam,’ which is capable of being worked in very large pieces, and 
combines, in a great degree, many of the excellencies peculiar to 





the low main seam. Although, from the long duration of this last 
named, it may appear unnecessary to go into the question of the 
time when the yard coal will be exhausted, we have, however, as 
a question of some interest, ascertained the quantity remaining to 
be worked. ‘This seam is almost entire throughout a large district, 
and we find that there is sufficient left to endure, on the existing 
vend, for a period of sixty years.” Upon the second point they 
remarked :—* In addition to the low main and the yard coal scams, 
the following are met with more or less in the district on the north 
and south sides of the T'yne:—The Stone Coal Seam, Bensham 
Seams, Six-quarter Seam, Five-quarter Seam, the Townley Seams, 
and Walbottle Seams; and to the north, for some distance from 
the large downcast dyke of 90 fathoms—the High Main Seam, 
Stone Coal Seam, Bensham Seam, Grey Seam, Plessy Coal Seam, 
and Beaumont Seams. These seams are not now in operation, 
because, at the respective collieries, the low main and yard seams 
are worked as being more productive of profit. But there can be 
no doubt, as these are all workable seams, the time will arrive, as 
demand arises and coal becomes further enhanced in value, that 
they will come into operation.” With reference to the probability 
of the northern steam coal maintaining its ground in com- 
— with Welsh coal, the reporters added:—“ There can 

no doubt that the circumstance of the Welsh coal not pro- 
ducing smoke is the chief reason of apreference being given 
toit in many of the large steamers ; and we refer to this subject more 
particularly here, because we think that the north country coal- 
owners have not used every exertion in their power in carrying into 
operation the smoke consuming apparatus, the use of which would 
have placed them on a par with the Welsh coalowners as regards the 
absence of smoke. The sales of the Welsh (smokeless) coal in 1860, 
1861, and 1862 have been as follows :— 





Tons. 

See. is er Sar oh 08 ge be ce ce ce ee ERS 

ee GO Se ee ae Se Ko Oe oe ee ve ep ES 

OS re a ae ee eee ear eee reg 
“At Cardiff, during the last three years, steamers of from 600 to 700 
tons cargo have increased in great numbers in the coasting trade, 
and the bulk of the oversea trade is carried on by means of vessels 
varying from 300 to 600 tons register. There are also a number of 
vessels averaging from 1,000 to 1,700 tons register. Considering, 
however, the large number of screw steamers which are building 
annually, coupled with the ordinary increase of trade, and that this 
huge flvet requires several hundred thousand tons annually, we think 
that there will be found ample room for northcountry and Welsh coal.” 
We note several matters of Scottish interest. First, with regard 
to shipbuilding, it appears that Messrs. Caird and Co., of Greenock, 
have received an order from the West India Royal Mail Steam 
Shipping Company for a screw steamer of 2,434 tons, and 500-horse 
wer. The new steamer will be laid down at once in Messrs. 
rd’s west-end yard. The machinery will embrace surface-con- 





densation, superheated steam, a steel shaft by Krupp, of Essen, &c. 
The Iona, a new river steamer, has made an excellent trial trip. A 
large gunboat, named the Rolf Kraft, built for the Danish 
Government, has had her compasses adjusted, and will sail 
for her destination in a few days. On Saturday afternoon, a 
screw steamer, named the “ Alerta,” was launched from the building 
yard of Messrs. Henderson, Coulborn, and Co., at Renfrew. This 
vessel is about 850 tons, and will be fitted with diagonal engines of 
150-horse power, within the builders’ premises. She is intended for 
the Spanish trade, and will shortly be ready for sea, The owners 
of the Montreal Ocean Steamship line have contracted with Messrs. 
Steele and Co. for another vessel, of sivailar dimensions and power 
to the Peruvian, now under construction by the same firm, and 
about to be launched for the same company. The dimensions of 
these steamers are :—Extreme length, 3U0ft. ; breadth of beam, 38ft.; 
depth of hold, 26ft.; giving a measurement of 2,500 tons. The 
cylinders of the engines, which are to be of 400-horse power, and 
will be supplied by Messrs. Macnab and Co., Shaws Water Foundry, 
will be 6ft. 3in. in diameter. Besides the above, Messrs. Steele 
have on hand at present—one iron sailing ship of 1,250 tons; 
one of 1,150 tons; two of 1,050 tons; one ship of wood and 
iron (iron framed and wood planked), of 800 tons; a screw 
steamer of 400 tons, &c. On Friday, at the Greenock Justice 
of the Peace Court, Mr Hugh Kennedy, a railway con- 
tractor, and John Wilson, sub-contractor, were charged with 
having, on Saturday, May 23rd, blasted a quantity of rock, by 
means of gunpowder, without taking proper precautions to prevent 
stones and splinters from falling upon the public turnpike road, and 
into the houses and gardens of the residents near Wemyss Bay. 
The panels pled not guilty, and the case went to trial. Evidence 
having been led by the Procurator-Fiscal (Mr. M’Lean), for the 
defence it was stated that the Wemyss Bay line of railway, which is 
presently being formed—from a cutting of which the blasting of a 
portion of rock in the vicinity of Wemyss Bay was the subject of 
complaint—is so close to the public road that a stone wall only 
separates it from the defenders’ contract, and that it is impossible to 
carry on the works if they are to be subject to prosecution for every 
stone which may happen to fall on the road. Every precaution was 
taken to ensure safety, the coutractors workiag with a blasting 
chain, planks, and brushwocd ; a trumpet also being sounded, and 
parties sent out to warn and stop passengers coming along the road. 
The Fiscal then withdrew the charge against Mr. Kennedy, but 
craved judgment against Wilson. ‘The Justices found the charge 
not proven, and the case was dismissed. Mr. Alex. M‘Donald, 
contractor, and John M‘Donald, his foreman, were charged with a 
similar offence, but aaftera lengthened trial the charge was found not 
proven. The Glasgow and South-Western Railway lias virtually carried 
an additional powers bill. Mr. Denison, Q.C., in stating the case for 
the company, said that the object of the bill was to form a short 
junction between the Renfrew and Paisley Railway and a part of 
the system of the Glasgow and South-Western Railway. The Act 
for the construction of the Renfrew and Paisley Railway was passed 
in 1835, and in the same Act powers were obtained to improve the 
harbour at Renfrew. On that occasion Parliament gave the Clyde 
Trustees a certain limited control over the Renfrew harbour, and 
with that control the company did not propose to interfere by the 
present bill. In an Act passed in 1818 a junction with the Glasgow 
and South-Western had been sanctioned, but the powers conferred 
by that Act had been allowed to lapse. The company now appeared 
to ask power to construct a junction of a much superior character to 
that formerly authorised. The Paisley and Renfrew Railway was 
at present worked as a horse line; but as Renfrew was an important 
suburb of Glasgow, and required constant communication with that 
city, it was evident that greater facilities for travelling than those 
given by a horse railway were required. Toshow that an improved 
communication was much needed, he might state that coals which at 
Paisley cost 8s. 6d. cost 13s. 6d. per ton at Renfrew. ‘There were a 
number of large ironworks and shipbuilding yards at Renfrew, and 
great inconvenience was felt from the want of houses for the work- 
ing men employed in these establishments, arising from the expense 
of carrying stone to the town. 

Allusion was made last week to a project brought forward by Mr. 
G. R. Burnell, C.E., for reviving the old Lark Navigation in Suffolk. 
Tt was also intimated that a meeting had been held to consider the 
subject, and it may now be added that the proceedings possessed some 
interest from the fact that Mr. Burnell spoke strongly in favour of 
the use of steam vessels on canals, although it appears from a work 
compiled by him in 1861 that he did not always entertain the same 
opinion on the subject. Mr. Burnell stated that he had recently 
been upon the Grand Junction Canal, to observe its working by 
steam-boats, and that he had likewise visited the Aire and Calder 
Navigation with the same object. Upon this last, coal was now 
being worked at the rate of one-tenth ofa penny per mile against the 
stream. The wash of waves on tlie banks had lately been obviated 
by an improvement in the screw making it hollow in the centre so 
as to diminish the scour. Mr. Salmon, one of the speakers of the 
meeting, opposed the scheme, and quoted extracts from a work 
published by Mr. Burnell himself,in the ccurse of 1862, in which 
that gentleman had argued against the practicability of plans 
similar to those which he now advocates. Upon this point, Mr. 
Burnell writes: —“ In the article alluded to, 1 had stated that the 
depth and width of water necessary to secure good condition of 
working upon canals by steam, were 8ft. and 60ft.; and this was 
said without any reference to the speed at which the boats were to 
be made to traverse the water. In the first place I would observe 
that the article was written in what was avowedly an Annual 
Retrospect of Engineering, and therefore could only -be regarded as 
the expression of my opinion of the then state of the science; and, 
in the second place, that since it was written the whole state of this 
branch of applied mechanics has been radically changed. ‘The 
great steps taken for the introduction of steam haulage on canals of 
small depth date, in fact, only from the month of April in the course 
of last vear, when the Grand Junction Canal commenced making 
their own engines. They now have twenty-four boats (tugs and 
carrying boats) at work; and they do their haulage at one-half the 
price that it could be done formerly. The Aire and Calder Canal 
and the Forth and Clyde Canal have likewise applied this mode of 
traction with remarkable success, though under different conditions. 
I framed my estimate with a view to obtain such conditions of the 
navigation as to enable the company that employed me to ensure 
the depth and width of water requ'red ; but Mr. Salmon did not at all 
allude to that point, though it was the most vital part of the dis- 
cussion.” 

At Sheffield, a steady but not an active business is doing in most 
of the staple branches. The trade with Scotland is tolerably satis- 
factory, the orders for steel for shipbuilding and other purposes and 
also for manufactured goods being considered to be of a tair average 
character. The home and metropolitan trade is rather dull, but 
tolerable orders have come to hand from the distant markets of 
California, British Columbia, and the Cape Colony. At the weekly 
meeting on Monday of the Central Relief Committee at Manchester, 
Mr. Farnall, the Government Commissioner, reported that from 
December 6 to June 13 there had been a total decrease of 105,000 in 
the number of persons relieved. Sir J. Kay Shuttleworth said there 
appeared to be anerroneous impression in London andsociety generally 
as to the state of Lancashire. It was supposed that the cotton districts 
had, to a great extent, surmounted their ditficulties, but this was not 
the case, and there would be severe pressure during the coming 
winter. Capitalists might certainly be going on with extensions of 
mills, but this was because it was believed that eventually the trade 
would be placed on a more sound and prosperous basis than ever. 
A bill now brought before Parliament by Mr. Villiers will authorise 
parishes to borrow 41,500,000 at 3} per cent., and Mr. Farnall said 
he and others had gone through a vast number of figures to ascer- 
tain, as nearly as possible, the number who would be employed in 
these districts, of skilled and unskilled labourers. ‘The result 
arrived at was that the total number who could be employed, both 
as skilled and unskilled labourers (including the bricklayers, 
carpenters, masons, &c., who had been spoken of as having become 
dependent on assistance), would be 30,000 at the very outside. The 














probability was that in the winter there would be 400,000 people to 
provide for. If we could get 30,000 to work in summer and autumn, 
the utmost extent to which it could be supposed each of these men 
would lighten the burdens of the relief committees or guardians 
would be two other persons with himself. Assuming, then, that 
90,000 or 100,000 would thus be provided for, there would still be 
800,000 mouths to feed and bodies to clothe, or 250,000 above the 
average pauperism in the cotton district. 

Mr. Rawlinson, C.E., sent down specially by Mr. Villiers to in- 
vestigate the necessities of the distressed districts and the best means 
of turning the £1,500,000 to account, assumes that the amount might 
be beneficially distributed as follows :— 
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Main sewers .. «2 oe .. | 191,760 760 





House drains .. 72,000 | 25,23 89,660 





“* * tay 
Streets paved with square sets | 2°4,675 600 250,000 
Ditto with boulders .. .. | 153,320 £00 | 200,000 
Waterworks, reservoirs, &c. 10 37 50,000 
Suburban roads .. .. ..| 30,000 100 000 140,000 
Parks and recreation grounds | 10,000 16 100,000 
Enclosing waste land .. .. 1,000 ( 8,000 10,000 
Cleansing rivers ee 3.5 5,500; 10,000 20,000 
Land drainage oo. oF <« 6,0J0 | 30,000 60,000 
Baring rock .. «se ee nil 9,0 1,000 | 10,000 


94,109 1,400,000 





Add fer land for parks and oa 
recreation grounds ee oo ee eo ee] ce oe ++ e+} 100,000 
Mr. Rawlinson observes :— “ The sum of £431,756 would provide 
employment for 12,984 men for one vear at 4d. per day, each 
man working 285 days and earning £35 15s. during the year. The 
relief to the towns will be in proportion to the money expended on 
useful works which tind employment for the men resident in such 
towns—bricklayers, masons, Jabourers, and distressed operatives. 
The money paid in wages will find its way to the small tradesmen, 
many of whom are now on the verge of ruin in consequence of the 
stagnation of the cotton trade. Main sewers, house drains, and 
street forming and paving, though requiring a larger per centage of 
the estimate for materials and for skilled labour, will yet prove of 
full value to the property and of great advantave to the inhabitants 
generally. Where towns have reased rapidly, streets remain 
unsewered, and unformed, and unpaved; the consequences are, great 
inconvenience, discomfort, and actualloss. There are miles of streets 
in some of the large towns, totally impassable to wheeled vehicles 
in wet weather. ‘Ihe rivers flowing through the several towns in 
Lancashire (and also through the manufactur towns of other 
counties) have been up to this time abused. To deepen, cleanse, and 
improve such rivers will be a great boon to the inhabitants on their 
banks, and will also improve the adjoining lands, mills, and house 
property. The beds of many of the rivers in the district have been 
rai-ed by accumulations of refuse, so as to cause injurious flooding, 
malaria, and disease. ‘The question of purification of the rivers must 
sooner or later be taken up locally. Isolated action will not be of 
much avail. The rivers flowing mto and through Manchester are 
fouled by the several towns and mauufactories situate above; as also 
by refuse from the boroughs of Manchester, Salford, and »djoining 
townships. Manchester and Salford, in conjunction with : other 
towns above, by combined action, may form intercepting, sewers, 
and have jurisdiction or powers of conservancy over the rivers, so as 
to restore the waters almost to their original brightness. The 
utilisation of sewage refuse must necessarily be combined with such 
work; not so much with a view of commercial protit as of increased 
comfort and health.” 














































METAL MARKET. 

Tux tone of the metal market is decid 
business has been done duri'g the past fort: . 

ScoTcH biG IRoN.—But littie domy. The and is good for the home 
trade, the large founriers iu the nortu being very busy ; aud the shipments 
are very steady, being 11,600 tons, inst 11,000 same date Jast year. 
The market cluses at 5Us. $d. Warrants, 50s. No. 1 G.M.B., 55s. Gart- 
sherrie, Coltue-s 56s. We do not see anythir 0 justify a speculation in 
the article, the stovks being large, and the prices are remunerative to the 
producer, 

Raits.—More inquiry ; makers are well off for orders—£5 10s, to £5 15s. 
is the price. 

ENGLISH Bark TRON is commanding higher rates, viz., £5 15s. for cargoes 
at the Welsh ports. 

Corres in good request, at, for tile and cake, 

‘Tin.—A large speculative business has been done 
for Straits, with a long prompt ; English block is qx 
£135 per ton. 

Leap in good demand; English, £29 7s. Gd. ; Span 
£19 lus. per ton. 

SPELTER very dull, with a large stock ; sellers at £17 12s. 6d. 

65, Old Broad-street, London, 17th June, 1863. MOATE 
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PRICES CURRENT OF TIMBER. 
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SCOTCH IRON MARKET REPORT. 


d. 
No. 1 Gartsherrio 55 3 £.0.b Glasgow. 
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Bars, Govan .. «- 5 O nett. 
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Cramond Scrap Bars delivered 
in Loncon ee ec «- 10 5 O less 5 percent. 
Plates and Sheets, £9 5s. to £10 0 0 
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Chairs ee 08 ce ee 310 0 


GuasGow, 17th June, 1863. 

We have to report a steady improvement in Scotch pig iron; an 
increased speculative demand has grown up within the last few days, 
resulting iu an advance to Sls. 6d. cash, sellers asking 51s. 9d. 

For shpiment and consumption the demand kecps good. 

Exports last week were 13,840 tons, against $,(.95 tons in the correspond- 
ing week last year. 
iad . SHAW, THOMSON AND Moore. 
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Tuis invention, by P. H. Klein, of Paris, consists in the employ- 
ment of machinery, in combination with an ordinary turning lathe, 
for shaping metals and other substances square or polygonal, 
instead of round or oval, as hitherto. 

Fig. 1 is an elevation, partly in section, of the end of a lathe, 
with machinery constructed according to the invention applied 
thereto; Fig. 2 a longitudinal elevation, and Fig. 3 a face view of 
the frame or carrier for carrying the article to be shaped, and of a 
guide in which it turns. 

‘The bed a of the lathe, with its puppet 5, carries a guide c, in the 
thickness of which is formed a groove d, in which a movable frame 
or carrier / works. The guide c is free to slide on the bed a. The 
principal shaft g is threaded at its extremity as in ordinary lathes, 
and carries a small pinion h held by a screw-thread, and in gear 
with a toothed rack & on the interior of the frame 7. The frame 7 
thus bears against the guide c, and it carries small rollers i, i, to 
facilitate its movement in the groove d. The rack kis rounded 
at the coruvers, so that it may always be in gear with the 
pinion h, which drives it; it may be cast in a piece with a frame /, 
or is may be cast separately and fixed to it by screws. In the 
centre of the frame /' is a socket j, threaded on the inside for 
receiving the article to be shaped. The socket is supported by a 
collar /, held by two arms m, m, united by hinge joints to a lever n, 
connected to a support 0, fixed on the frame of the guidec. The 
internal groove iu the guide ¢ is interrupted at A, to allow of the 
passage of rollers i, 7, when the frame turns. The lever x rests 
upon a point p, projecting from the top of a suspension puppet, 
which is arranged as follows:—A vessel g, containing water or other 
liquid, carries at bottom a screwed rod 7, which takes into a 
threaded nut s, restipg upon the frame of the puppet. An inverted 
vessel ¢ descends into the liquid in the vessel g to form a hermetic 
joint, aided by a sucket uw, which is screwed on the upper part of the 
vessel g, and makes a stuffing box. The lever ” presses upon the 
point p, and causes the vessel ¢ to descend in the liquid in the 
vessel q; the air held in the vessel ¢ is thereby compressed in such 
manner as to form a balance or equilibrium to the weight of the 
frame f, and the object carried by it and under work. The pressure 
is regulated by raising or lowering the vessel qg by means of the 
nut s. 

The arrangement just described is applicable to chuck lathes, that 
is to say, those lathes in which the article to be shaped is fixed on 
the nose of the lathe, no back centre being required. When it is 
desired to turn articles thelength of which necessities a back centre, 
2 parallel lathe with two similar puppets is employed, one of which 
serves as a back centre to the other. 


Articles of round shape may be turned by the arrangement before 
described, by removing the pinion h, and employing an ordinary 
turning tool. The frame / is maintained in a vertical plane during 








the working of the machine by the pinion and by the cheeks of the | 
rack, as well as by the groove d, in such manver that, upon being | 
caused to slide in the groove by means of the pinion 2, which is | 


fixed on the principal shaft, it presents the several faces of the 
article being shaped successively to the cutting or shaping tool. 
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ON THE RESULTS OF 1HE INTERNATIONAL EXHIBITION OF 1862 
By Wititam Hawes. 
(Concluded Jrom page 345.) 








Cuass 12, Naval Architecture. The jury report dwells at much 
length on the changes effected since 1851. Then there wereonly afew 
steam frigates and but one steam line-of-battle-ship; the increased 
use of iron instead of wood in their construction, and the new 
orduance exhibited in Class 11, have together given a new character 
to the industry employed in naval architecture. 

I think the impression produced on Englishmen by the examination 
of these classes must lave been that of great security—and on 
forvigners, that of our power to protect and preserve that security 
Inviviate. 

Class 13, Philosophical Instruments, Electric Telegraphy, &c., 
the reporter informs us in this very elaborate report that whereas 
in 1851 the electrical instruments exhibited were few in number, in 
1802 they were numerous and excellent ; and that whereas in 1851 
telegraphic apparatus was exhibited by but two foreign exhibitors, a 
fair proportion of all exhibited in 1862 came from abro: 

No great discovery in electric science is reported in the past ten 
years, or any new applications of its principles; indeed, many 
sanguine expectations then entertained remain unfulfilled. There 
has, however, been a great extension of the system of electric 
telegraphy since 1851. 

In Great Britain there are now above 50,000 miles of wires against 
10,000 in 1851, 


| ness with those of Tarare, and specially excels in the cheapness of 
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In Europe there are more than 100,000 miles now in use; in 
America, 50,000; and in Australia, in the colony of Victoria, 1,300. 

he improvements in telegraphic apparatus are important as 
regards workmanship, in increased simplicity of construction, and 
in the delicacy and susceptibility of the parts, to protect which 
465 patents have been obtained since 1851. 

The tendency as the discoveries in this branch of science pro- 

ceeded was to attribute to electric forces greater power than they 
ossessed, and various pretty toys were invented to illustrate it. 
ut these have all given way before the influence of the discovery 
of the definite measurable correlation, or equivaleuce, of various’ 
ee forces. 

n this class, then, as in most other, great progress is manifested 
without new invention, and the reporter has taken great pains to 
point out the amount and direction of that progress since 1851, and 
so clearly and accurately to record the position of electric telegraphy 
in 1862, that at a future time we shall be able to ascertain exactly 
the extent and value of whatever improvements may have been 
introduced. 

The reporter on Philosophical Instruments, while regretting the 
absence of several of our most distinguished makers, admits 
great excellence on the part of those who do exhibit, and gives to 
Mr. Buckingham the credit of exhibiting the largest achromatic 
object glass in existence, 20in. in diameter. The report states that 
the display offers no index to the existing state of this art, and refers 
in evidence of this statement to the important instruments recently 
supplied to our Royal Observatory, and to those of Oxford, 
Cambridge, Edivburgh, the Cape of Good Hope, and Paris, as well 
as to our distinguished observers, Mr. Lassel, Mr. Nasmyth, and 
Mr. De la Rue. 

The reporter calls attention to the inability of the jury to test the 
real value of the instruments exhibited, and states that the awards 
only mark an approval of the design and execution of the mechanical 
part of the instrument, and have no reference to the more important 
qualities for which the instrument was constructed, and which no 
doubt accounts for our best makers not exhibiting. The binocular 
microscope is the great novelty in this class, and has created a new 
era in the history of the microscope. 

Class 14, Photography, is anew class since1851. Inthat year the few 
pictures exhibited were hung among the philosophical instruments, and 
even so recently as 1855 they were placed with printing and paper- 
hangings. Now, though still in its infancy, it has risen to an 
important branch of art and industry, promising wider development 
and more important results. Since 1852, 200 patents have been 
issued relative to the apparatus used in this class. 

The reports on Classes 18, Cotton ; 20, Silk ; 21, Woollen Goods ; 
22, Carpets; and 23, Woven, Spun, and Felted Fabrics, are most in- 
structive. 

On cotton the jury report:—“ Great improvement is observable 
in this manufacture as compared with the former Exhibition.” 
The use of improved machinery in Europe has equalised the pro- 
ducts of nations. The new French combing machine, an invention 
of surpassing ingenuity, has reudered a degree of excellence attain- 
able in the finer numbers of yarns which was previously almost 
impossible. English cotton velvets, scarcely shown in 1851, are 
now made of great excellence and beauty. 

The muslins of “ Tarare,” manufactured by M. Thive Michon, 
and said to be the finest in the world, leave nothing to be desired, 
aud are produced by the combination of the highest numbers of | 
French and English yarns. 

Switzerland in its finest muslins competes in quality and cheap- 


the cotton goods made by hand. Austria and the Zollverein each 
send goods of high quality, and each has a speciality—Austria its 
chenille shawls—the Zollverein its thick coloured cotton cloth. 

On Class 20, Silk, the jury report that notwithstanding a great 
variety of discouraging elements, our progress has been remarkable 
in design, colour, and texture, and this applies as well to moiré 
antiques and fancy goods as to ribbons, in the manufacture of which 
the Coventry manufacturers have made rapid progress. 

The French fully maintaia their acknowledged excellence, though 
the difference between them and the manufacturers of England and 
the Zollverein is less obvious than it was in 1851. 

In Classes 21 and 23, Woollen Goods, the report records most 
rapid progress and development since 1851—all ordinary rates of 
improvement it says have been far surpassed, and the magnitude of 
the results exceeds the most sanguine aaticipations. 

So remarkable is the improvement that has taken place in the 
manufacture of harness and Jacquard loom woven shawls, that this 
has become truly high art weaving, and our Scotch manufactures, 
one and all, show a marked advance, which, if continued, will 
enable us to rival Paris productions. 

The greatly-increased supply of wool, improved machinery, 
superior skill in dyeing, and more beautiful dyes, have all contri- 
buted to produce more beautiful fabrics and to cheapen their price, 
and much of this improvement the reporter attributes to the in- 
formation which the Exhibition of 1851 diffused among manu- 
facturers. 

The progress appears to have been most decided in Austria, where, 





instead of being content to imitate the manufactures of England and 
France, they have displayed most creditable originality; and the 
jury report that the Austrian goods exhibited are the ordinary 

ductions of the various districts from which they came, and were 
not prepared with a few of unfairly inviting commercial operations. 

Belgium appears to have studied the production of goods of the 
cheapest class, and is now a most formidable rival to our Yorkshire 
rma She does not maintain her oldreputation for fine 
quality. 

France, in the words of the report, has sent goods “ which are 
models for others, as nothing can excel their superior quality and 
generally excellent finish.” 

Spain, in 1851, showed nothing worthy of notice in woollen goods, 
but has now obtained several medals and honourable mentions. 

The Zollverein is not perfectly represented in this branch of trade, 
and stands low in the award of prizes, of which France obtained the 
largest per-centage, in proportion to the exhibitors, England the 
next, then Sweden, Spain, Austria, and the Zollverein. 

In Class 28 (Paper) the jury express regret that only eleven 
Engliso paper makers were exhibitors, the number being the same 
as in 1801, while the increase of foreign exhibitors was very con- 
siderable, France supplying 17, Prussia 20, and Italy 10, out of a 
total of 95. 

The jury report that the general market value of the British speci- 
mens in 1851 was much higher than that of 1862, while the foreign 
makers present to our notice a much larger proportion of high-class 
papers made from rags than — then did. 

Great attention was directed for a time to the discovery of a new 
material for the manufacture of paper as a substitute for rags, but 
notwithstanding the offer of the large prize of £1,000 by the pro- 
prietors of the Zimes for a good paper made from any material except 
rags, and the general stimulus which was given to invention by 
the contemplated scarcity of rags, no important discovery has been 
made, and that, notwithstanding large quantities of paper are made, 
in England and abroad, from straw, esparto, and other fibres, all 
first-class printing and writing ge are still made from rags. 
Very beautiful specimens, made from maize fibre, were exhibited in 
the Austrian department. The reporter adds that, although since 
the passing ofthe Patent Law Amendment Act in 1852 to the close 
of 1857, 147 patents were obtained for improv relating to 
paper, he is vot aware, with the exception of those relating to straw 
and esparto, that any of the above patents have come into profitable 
use. Since 1857, 229 patents have been taken out, with, I fear, very 
similar results. 

Class 29—Education—a class of much importance, which was not 
recognised in 1851—thus specially marking the increased attention 
now devoted to everything calculated to raise the mental and moral 
condition of the people. Great interest was manifested in the exami- 
vation of the educational appliances of our colonies and of foreign 
countries, and in comparing them with our own. 

The reporter for this class carefully compares the statistics of instruc- 
tion in Austria, France, Prussia, Holland, Upper and Lower Canada, 
and the colony of Victoria, but regrets that he is unable, for want of 
information, to furnish, respecting the state of instruction in Great 
Britain, any figures cqquending in completeness to those given for 
other countries. 

In Class 30, Furniture, the report tells us of a great advance in 
workmanship, tending particularly to economy of production, but 
not in originality of design or ornamentation. 

I cannot devote more time to the examination of these reports ; 
on the whole they are carefully drawn, and so minute in their details 
that future progress in each class will be easily measured ; but it is 
very much to be regretted that the reporters did not more minutel 
compare the present state of each industry with its position in 1851, 
and record the progress, whether in new inventions, manipulative 
skill, improved taste in design, or increased cheapness, made in each 
class in the eleven years. 

1 fear that by this omission one of the most important of the objects 
of International Exhibitions, and on which the Prince Consort laid the 
greatest stress, has been lost sight of, and a great means of usefulness 
neglected. 

The Colonial and Indian departments next require very special 
notice. In 1851, but nineteen colonies were represented—in 1862, 
thirty-one, exclusive of India. ‘The collections of natural products 
—animal, vegetable, and mineral—from India, our colonies, and 
those of France aud Holland, were of the greatest interest, and could 
not, except at an International Exhibition, have been so perfectly 
brought under the notice of the naturalist, the statesman, and the 
man of business. 

hey marked especially by the scientific and practical knowledge 
displayed in the selection and arrangement of these magnificent 
collections, the progress of communities who carried with them to 
distant climes the habits and wants of their mother country, return- 
ing to her food and raw materials of the finest quality, and 
iv unlimited quantity, nearly all gained from lands which but a few 
years since were unproductive. 

It is, then, in the intimate acquaintance which these recurring ex- 
hibitions afford of the value aud abundance of the products of the 
distant possessions of European Governments that we may discern 
one of the greatest benefits which they confer on our industrious 
classes. 

The competition and rivalry produced between our own and 
foreign colonies by the exhibition of their respective products is no 
less beneficial to the world than that produced by the exhibition of 
the works of competing European manufacturers. The result ma 
not be so easily measured, though they can hardly be over-esti- 
mated. It is one thing to read on such subjects, and another to see 
collected together, and on a large scale, specimens of everything 
calculated to be useful to man which our colonies produce, 

Impressions thus vividly made on the mind are not soon forgotten, 
and it is hardly possible to conceive in how many ways they may 
be turned to profitable account. May we not, then, fairly ask, after 
the examination of these evidences of the vast wealth of our colonies 
and possessions, where is the Englishman who can desire to weaken, 
or even to disturb, the cordial feeling which now exists between 








them and the old country; or who will risk, by petty parsimony, 
the uniimely separation from the mother country of such sources of 
strength and power ? 

What is our annual expenditure in connection with them to pro- 
tect the persons and property of so many Englishmen, all contri- 
buting, by their energy and are to the prosperity of the 
empire, even if it be as large as some, | think, unfairly represent it 
to be, compared with the mines of wealth they have in store for us, 
with the friendship of the active and increasingly intelligent 
population so rapidly developing its power, or with the moral 
view of the question which makes England and Englishmen the 
foremost in diffusing civilisation aad Christianity in all parts of the 
world. 

I regret that there should be those who do not value the great 
results necessarily emanating from a wise and liberal government of 
our Colonial Empire, and who only see the present and judge of it 
in the narrowest spirit, as though the maximum effect of our colo- 
nial policy was already reached, instead of being in its infancy, and 


} who attach no importance to the political and moral influence 


which belongs to this country, as the founder of such great com- 
munities, nor value the influence it must retain, when, in the 
course of time, that spirit of independence which it is difficult to 
eradicate from the Anglo-Saxon mind, leads the colonists to thecon- 
clusion that they possess wealth, strength, and intelligence enough 
to govern themselves. 

When this time arrives, as it certainly will, may we separate as 
nations acknowledging each other’s power, greatness, and intelli- 
gence ; and speaking the same language, having the same ends in 
view, may our efforts be devoted to the promotion of each other's 
prosperity. F 

But, impressed as I am with the importance of the duties the 
possession of this great power and influence imposes upon us, I 
cannot leave this portion of my subject— oo I ought to 
apologise for the digression—without referring to the deep interest 
with which everyone must reflect upon the injury the moral tone 
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and the upright manly character of the young and rising people in 
our colonies may sustain, if England, looking only to temporary 
relief to herself, continues to supply them with population by com- 
pulsory emigration, embracing only one sex, and the vilest of that 
Be 





x. 
The supply of labour to a colony will, I humbly submit, be very 
dearly bought by drawing it from the most lazy, most vicious, and 
most polluted sources in the mother country. As an ardent admirer 
of our colonial system, as a sincere well-wisher for its prosperity, 
and a careful observer of recorded facts, I earnestly hope our colo- 
nies will not now, or at any future time, allow any addition to be 
made to the number of our criminal population they have already 
received. ° 

To sum up then, the effect produced by the study of the 
collections in the Indian and Colonial Departments, I would 
say that comparatively few of those who inspected them 
had previously more than a vague idea of the wealth and 
productiveness of the colonies, or of their progress since 1851. 
The introduction of railways, of electric telegraphy, and other im- 
portant public works, as well as the discovery of gold and the accu- 
rate survey of unexplored lands, have together contributed to pro- 
duce the great practical result indicated to us by the vast increase in 
the past ten years of their imports and exports, and I cannot doubt 
that the contemplation of these evidences of the bounty of Provi- 
dence will strengthen in the national mind the conviction of the im- 
portance of these possessions to the empire, and will euforce upon 
Parliament the necessity of removing from them, as far as it is pos- 
sible by imperial legislation, every impediment to the freest 
commercial and political action. 

I must not omit to notice the interesting collections of the 
industries and natural products of China and Japan. But, beautiful 
as they were, it is difficult to discover any material progress since 
1851 in the application of their acknowledged ingenuity and taste to 
useful purposes, or to trace in their works any result of their 
increasing intercourse with European nations. 

I will next consider what are the results of our experience in 1862 
with reference to the management of future Exhibitions. 

First. As to the constitution of the Commission —its expenditure 
and receipts ; 

Secondly. As to the appointment of juries and the system of 
awards, prizes, and 

Thirdly. As to the circumstances which must guide us in deter- 
mining when another Exhibition shal] be held. 

‘The principles on which the Commissions of 1851 and 1862 were 
constituted are essentially dissimilar. 

That of 1851 embraced representatives of all classes—members of 
both Houses of Parliament, members of large commercial and manu- 
facturing establishments, and members of scientific bodies. 

Scarcely a question could be raised on which one or more of the 
Commissioners could not afford practical information. This gave 
contidence in, and weight to, the decisions of the Commissioners. 
There were also several important Committees—the Building Com- 
mittee, for instance, which greatly assisted the Commissioners. 
Under them there was a large staff of able and zealous officers. 

In 1862, the Commission consisted of only five members, who 
endeavoured to apply the rules and arrangements of 1851 to the 
management of 1862, but without the machinery by which they 
had been successfully worked. 

The highest executive authority had not, within itself, the delibe- 
rative or creative power of the Commission of 1851, and the staff 
was very differently constituted. The adherence at first to prece- 
dent was probably too strong, and there was too great self- 
reliance on the part of some who were employed, which, when 
new and unforeseen difficulties arose, very much increased the labour 
and responsibility of the Commissioners, and interfered with that 
regular and harmonious working which was contemplated. ‘Chere 
was not the practical knowledge and advice to fall back upon, or the 
physical strength to carry on the work which was available in every 
emergency in 1851; so that, notwithstanding the untiring energy 
of the chairman, Lord Granville, and especially of his colleague and 
our colleague, Sir C, W. Dilke, and the invaluable services of the 
Secretary, Mr. Sandford, the work was too much for the Commis- 
sion. ‘This led to hurry and confusion at times, which the constitu- 
tion of the Commission on the same principles as that of 1851 would 
have precluded. We hope, then, whenever another Commission may 
be issued, the precedent of 1851 will be followed rather than that of 
1862. 

Next as to receipts and expenditure. In 1851 a guarantee fund 
of £250,000 was subscribed at the last moment, by a comparatively 
small number of individuals. In 1862, before any decided step 
had been taken to prepare for the Exhibition, a guarantse 
fund of nearly half a million sterling was subscribed by 
representatives of all classes, peers, commoners, and men 
of business—to cover any deficiency which might arise from an 
excess of expenditure beyond the receipts, and this large sum would 
have been considerably exceeded had the railway companies carried 
out the arrangement for a joint subscription to this fund, which 
was originally proposed. 

The great success of this, the first step, proved the popularity of 
the undertaking, and perhaps gave an undue impetus to expenditure. 

I cannot leave this part of my subject without noticing the ser- 
vices of the officers of our Society in the cause of exhibitions. 

It may be thought that the acknowledgment by the public of the 
energetic assistance rendered by this Society to the cause of Interna- 
tional Exhibitions includes that afforded by its officers, but there 
are officers to whom justice is not done by such indirect praise, and 
in placing on record my very strong opinion that the success of all 
the early measures connected with the Guarantee Fund, and of the 
negotiations with the Commissioners of 1851, was very materially 
promoted by tho steady perseverance, knowledge, and tact of our 
officers, and especially by the exertions of our valued friend and 
secretary, Mr. lorster, I am only doing a tardy act of justice. 

I am unable to give the particulars of the receipts and expenditure, 
as the report of the Commissioners is not yet published, but these 
details are of little importance, as my present purpose is not to enter 
upon a criticism of this or that expenditure, or to inquire whether 
one or the other might have been avoided. My object is to place a 
broad and general view of the results of the Exhibition bofore you, 
for which it is sufficient to say the receipts from various sources 
have covered the expenditure, [ will therefore only add that I think 
scant justice has been done to the very great exertions of the Chair- 
man of the Commission, Lord Granville, and his colleagues, for the 
heavy responsibility they undertook in di-ecting this great under- 
taking. ‘Ihe sterling interest in the industrial progress of the 
country, which urges the voluntary discharge of such laborious duties 
by men of the highest rank and station, can only arise from a noble 
spirit of public duty. 

We, the members of the Society of Arts, must feel deeply grateful 
tothem. They undertook the direction of this work, believing all 
their labours would be encouraged by the active personal support 
of our late Royal President, of which they and the nation were so 
suddenly and lamentably deprived, as also by the countenance and 
support of the royal family. ‘They entered upon their duties 
before the great calamity of the preseut day—the Civil War in 
America—had begun. It is needless for me to enlarge upon the 
effect ov the receipts of the Commission, and the increase ot labour 
and anxiety imposed upon them, in consequence of these unfortunate 
but deeply lamented events, 1 would rather ask you to consider how 
great would have been the éc/aé attending it, and how great would 
have been the pecuniary success, had the Exhibition received the 
inestimable advantage of the constant presence of the Queen, the 
Prince, and the royal family, and the still greater success which 
would have attended the festivals had they been presided over in 
1862 as they were in 1851. Without this support in 1851 the 
Exhibition would probably have been a comparative failure; 
without it in 1862, thanks to the soundness and universality of the 
sg on which such international gatherings are based, we 
pave accomplished a great success, greater indeed than that of 
1851, when the unforeseen everts of 1861-2 are fairly appreciated, 





aud the difference between the wet summer of 1862 and the fine 





summer of 1851 is allowed for—i1‘94in. of rain having fallen 
on 71 out of 159 days in 1862, whilst 6-9lin. only fell on 53 
days out of 141 in 1851; nor must we forget the effect pro- 
duced upon the receipts by the rival attractions, to visitors 
from the country, of the Crystal Palace and the South Ken- 
sington Museum, both of which popular and instructive places 
of public amusement emanated from the Exhibition of 1851. 

Next, as to the prizes and system of awards. 

A difficulty arises in the consideration of this part of the subject, 
from the necessity of satisfying foreign as well as English exhibitors. 

Our Society—having in view the various opinions which were 
expressed by persons who appeared equally capable of forming a 
sound judgment on the subject, and desiring that they should be 
recorded as soon as possible after the close of the Exhibition—issued 
a circular with questions, calculated to elicit information upon the 
working of the juries and the distribution of prizes, to which 114 
replies were received. 

Of these there were :— 








T 


In favour of Against 
m. 

















| 
the Award of! Doubéful. 
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Chairmen of Juries and Jurors .. 26 11 2 
Neither Juror nor Exhibitor .. 4 1 | 1 
Foreign Commissioners... .. .. 10 2 | 2 
Colonial me . ae 00 + 4 0 
| es 64 40 | 10 





But, of the 64 favourable to prizes, several added strongly qualifying 
remarks to the effect that they approved them if they could be given 
with perfect fairness and impartiality, and by juries intimately ac- 
quainted with the subjects for which they were awarded. In 47 
cases elaborate reasons have been assigned for the opinions given, 
of which 25 are for and 19 against prizes. There are 63 replies 
confined to the simple monosyllables “ Yes ” and “ No,” of which 39 
are for and 24 against them. 

I will not venture an opinion upon the merits of the respective 
advocates for or against prizes, but simply state that I feel sure, 
when the question of prizes has again to be considered, it will be 
necessary, if it be determined to retain them, to revise with great 
care the rules under which the adjudications shall be made; and the 
cases now before the courts of law show how easily the public may 
be misled and injured by their means. 

In stating the opinions of foreigners with reference to 
prizes, 1 ought to mention that Prince Napoleon, the Presi- 
dent of the Exhibition of 1855, and of the French Commission 
issued in connection with that of 1862, is decidedly opposed to them, 
and no one can have had better opportunities of forming a sound 
judgment upon this difficult subject, or be more fully informed upon 
the effect the absence of prizes would produce upon French exhi- 
bitors. 

The next subject forconsideration is the period which must elapse 
before another International Exhibition can be advantageously held 
in England. 

This must be determined with reference to the object of such 
exhibitions; to the interests and wishes of foreign countries ; to the 
interests of exbibitors, who expect to derive pecuniary, advan- 
tages from exhibiting; and to the feelings of those who, having 
no personal interest to promote, contribute most materially, by the 
loan of valuable works, to their success, and without whose aid 
exhibitions would be deprived of their attractiveness to a large num- 
ber of visitors ; and also to the difficulty, which will increase with 
every succeeding exhibition, in finding room for the rapidly- 
increasing number of the products of industry. 

Are we, then, to consider this question in its widest and most 
comprehensive aspect, as relating to an iustitution of the most cos- 
mopolitan character, not originated for the benefit of individuals, 
though largely contributing to it, but in the interests of the world 
at large ? Let us try and carry out the wise views of the Prince 
Consort, who described its object to be “ to give a true test anda 
living picture of the point of development at which the whole of 
mankind had arrived, and a new starting point from which all 
nations will be able to direct their further exertions.” 

This cannot be attained unless there be considerable periods be- 
tween the Exhibitions. If we expect foreigners to contribute, as 
they have hitherto done, to the magnificence and usefulness of our 
Exhibitions, we must be prepared, as we did in 1855, to take a pro- 
portionate interest in theirs, and this not only on the ground of the 
reciprocal interchange of civilities between nations, but on national 
and interested grounds, for we cannot afford to be absent from any 
great international gathering of the world’s industry, be it held 
wherever it may. 

We cannot reasonably expect that the possessors of valuable 
works of art, without whose aid Exhibitions would be comparatively 
uninteresting, will be willing to part with them at short intervals of 
time, or that the manufacturers of large and expensive machinery 
can be constantly incurring the inconvenience and expense of send- 
ing to distant places the magnificent examples heretofore exhibited, 
or that valuable collections of natural products, from all parts of the 
world, can be brought together but at considerable intervals of time. 

Too frequent International Exhibitions must, I think, deprive 
them of much of their interest, lower them in quality and in 
national importance, reduce them to bazaars rather than collections 
of the world’s art and industry, and divest them of that special and 
most interesting and instructive purpose for which they were 
originated, viz., to mark at intervals, for the information of states- 
men and those engaged in arts, manufactures, and commerce, the 
direction and progress of human industry. 

Now that Exhibitions have become acknowledged institutions 
beld in the interest of the industry of the world, and now that their 
novelty has passed away, they can only be supported by one class 
on account of the commercial advantages they afford, and by others 
from the pride they feel in being able, by the loan of valuable works, 
to contribute to the pleasure and instruction of millions of people, 
and to uphold the reputation and greatness of their country. 

I arrive, then, at the conciusion, that so long as International 
Exhibitions are confined to England and France, each country 
could hold one with advantage about every ten years, but that, now 
other states desire to join in this peaceful mode of promoting the in- 
dustry of the world, and to receive their full share of the benefits 
arising from the freest interchange of products and manufactures, 
the intervals between them in each country must be longer. No 
advantage that could result to us from holding them more frequently 
can be compared to that the world will derive from their being held 
in countries where the people are unacquainted with the benefits 
which an accurate knowledge of the products and manufactures of 
other nations confers upon all. It ‘appears to me that, having in 
view our own prosperity as the largest manufacturers of the world, 
an International Exhibition held in a foreign country, where the 
products of our industries are comparatively unknown, is of greater 
importauce than one held in this country, which can be seen by 
comparatively very few foreigners. The value of International 
Exhibitions does not depend on the frequency with which they may 
be held in one country, but upon their being held in various 
countries at reasonable intervals, so as to diffuse their advantages 
among the greatest number of the citizens of the world. 

I hope that the views I have now had the honour to lay before 
the Society have convinced you that the International Exhibition 
of 1862 has most thoroughly fulfilled the duty assigned to it. I find 
that by the mark set in 1851 we can note accurately an industrial 
progress in England, in our colonies, aud in Europe of a magnitude 
before unknown in a similar period. So distinctly, indeed, is it 
marked, that it almost becomes a statistical fact in the history of the 
world’s industry. 

I find that this progress has taken place during ten years, in 
which the industrial energies of this country have been most 
severely taxed by foreign wars, by bad harvests, and by heavier 
public expenditure than has been borne for nearly half a century ; 








and I find further, that these great discouragements have been 
almost entirely counterbalanced by the impetus given by the re- 
moval of nearly every legal impediment to the free action of our 
commerce with the world. 

This has brought us such vast supplies of food and of raw 
materials in return for our exports (which have increased fro: 
74} millions sterling in 1851, to 124 millions in 1862) that misfor- 
tunes which in former times would well nigh have reduced our 
labouring population to want and misery, breeding social and poli- 
tical discontent, have scarcely been felt, and have placed us in 1863 
in a position boldly to meet future difficulties, or, if they do not 
arrive, to move forward with still greater power and confidence 
than ng have done during the eleven years which have just 
passed. 

If, then, our industrious classes have gained so much by our 
recent commercial legislation, may we not inquire if there be any 
laws still in force which restrain the energies of inventors or restrict 
the free action of commercial pursuits ? ; 

Our reply must be that at home but few remain, while abroad 
there are still far too many; at home perhaps the most important, 
but respecting which considerable difference of opinion, I regret to 
say, still exists, is, in my opinion, our patent law, which is now 
receiving the attention of a Royal Commission. 

I find, by the Jury Reports, that the most striking and character- 
istic feature of the Exhibition was a general improvement in the 
quantity and in the manipulative skill and taste employed in the 
production of most manufactures, whether English or foreign, 
and not in the number or importance of new inventions. 

The reporters on paper, andon iron and steel, refer to the fact of the 
large number of patents taken out, and the poverty of the results 
accruing from them, and when we review the whole Exhibition, and 
compare it with 1851, and reflect that in the interval above 30,000 
English patents have been taken out, independently of the registra- 
tion of designs, and besides those taken out by foreigners in their 
respective countries, each patent securing to the patentee the 
monopoly of his fancied improvement for fourteen years, we must, 
I think, be led to the conclusion, either that patentees have in most 
cases some other object in view in taking out a patent than securing 
themselves the advantages to be derived from a new invention, or 
that the patent law holds out to a speculative class the chances f 
winning a prize in a lottery too great for them to withstand, and 
therefore encourages a species of gambling in so-called inventions, 
by giving privileges to crude, ill-digested schemes, which, perfectly 
useless in themselves, are great incumbrances to the progress of real 
improvement. 

i cannot express my opinion on the position the patent laws now 
so injuriously hold to industry more clearly than in the words 
which M. Chevalier applies to the patent laws of France:— 
“Patents,” he says, “ were born of a sentiment the object of which 
was the protection of the rights of intelligence. Patents are now 
injurious to industry, and experience shows they do not secure 
real advantages to inventors, or, if at all, very rarely, In the few 
instances of benefit derived from patents, the profits have gone to 
the hornets and not to the industrious bees.” 

But in foreign countries there is yet a great deal to be done before 
International Exhibitions can fully realise their glorious mission, 
and we must look with intense interest to the progress and gradual 
adoption of free-trade principles abroad. Judging by the effect of 
their application to our own trade aud commerce in the last ten 
years, it is difficult to limit our expectations as to the vastness of the 
results which will follow their adoption by the great European 
Governments, and nothing will hasten it so much as holding Inter- 
national Exhibitions in countries where prohibitory and restrictive 
commercial laws are still in force. When this time comes, and there 
are most encouraging signs that the public mind of Europe is 
steadily advancing towards it, we shall have to record industrial 
progress which wiil as far eclipse anything we have yet experienced 
as the richness of their natural products, and the population and 
area of the European States, exceed those of the United Kingdom. 

But whilst we are thus looking to the Old World with hope, and to 
the seatsof despotic government forcommercial freedom and progress, 
wecannot forget that discouraging blot which so lamentably disfigures 
the New World. ‘That the country which, but a little more than two 
years back, prided itself on being all but the best governed, and its 
people the most universally educated and peaceable in the world, 
should so suddenly disregard the lessons of experience, lessens the 
confidence with which we otherwise should believe in the early ac- 
complishment of universal free trade. 

The recently free and educated America has dealt a heavier blow 
to the progress of commercial liberty than has been for a long time 
past inflicted by the combined action of despotic governments. 
They have advanced, though slowly, while America has retrograded 
rapidly. It is, however, as impossible to believe that the advantages 
of the freedom it has hitherto enjoyed will be forgotten, as it is to 
believe that the evils attending the operation of prohibitive and 
restrictive laws will not, when the temporary excitement of war 
has passed, make themselves as apparent aud as oppressive and 
obnoxious in the New World as they have become in the Old. 

Let us then hope that, before the next ten years have passed, pro- 
hibitory and restrictive commercial laws will be abolished through- 
out Europe—that our inventive power may be relieved from the 
only load now pressing upon it, and that in the New World we may 
see, long before that time, a restoration of peace, and with it the re- 
acknowledgment of those principles of freedom, personal and com- 
mercial, without which, no matter what the form of government, 
nations cannot be contented and prosperous; and, in conclusion, 1 
have only to express my conviction, which I believe will be fully 
responded to in this room, that when the proper time arrives our 
Society, as in 1851 and 1862, will be fully alive to the discharge of 
its duties, and as efficient as it has hitherto been in its endeavours to 
promote Intervational Exhibitions. 
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ON THE MOLECULE OF WATER. 
By Witu1an Onuie, Esq., M B, F.R.S., Secretary to the Chemical 
Society. 

Does the molecule of water consist of a single combining propor- 
tion of hydrogen having the relative weight 1, united with a single 
combining proportion of oxygen having the relative weight 8, or 
does it consist of two combiving proportions of hydrogen having 
each the relative weight 1, united with a single combining propor- 
tion of oxygen having the relative weight 16? In other words, 
ought the molecule of water to be represented by the formula HO’, 
in which O’ stands for eight parts by weight of oxygen, or by the 
formula H,O", in which O" stands for sixteen parts by weight of 
oxygen? The question is entirely one of fact. If the hydrogen of 
water is experimentally indivisable, it necessarily constitutes an 
indivisible proportion, or atomic proportion, or so called atom. If, 
on the other hand, it is experimentally divisible into two equal 
parts, it must consist of at least two atomic proportions of two atoms. 

Similar questions with regard to the molecular formule of other 
compounds have been decided with an almost absolute unanimity. 
Thus chloridric or muriatic acid gas consists of one part by weight 
of hydrogen united with 35°5 parts by weight of chlorine, and its 
molecule is represented by the formula HCI, in which H stands for 
a single combining proportion of hydrogen, and Cl for a single 
combining proportion of chlorine, having 35} times the weight of the 
single combining proportion of hydrogen. . 

Phosphoretted hydrogen gas consists of one part by weight of 
hydrogen united with 10:3 parts by weight of phosphorus. — Its 
molecule, however, is not represented by the formula Ht’, iu which 
H stands for a single combining proportion of hydrogen having the 
relative weight 1, and P’ for a single combining proportion of 
phosphorus having the relative weight 10°3; buat by the formula 
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H;P”, in which H, stands for three separable a of 
hydrogen having each the relative weight 1, and P” for a single 
indivisible proportion of phosphorus having the relative weight 31. 

Silicated hydrogen gas consists of one part by weight of hydrogen 
united with seven s by weight of silicon. Its molecule, however, 
is not represented by the formula HSi’, in which Si’ stands for seven 
parts of silicon; or yet by the formula H,Si’", in which Si” stands 
for twenty-one parts of silicon, as the resemblance in properties 
between silicated and phosphoretted hydrogen might seer to require; 
but by the formula H,Si’", in which H, stands for four separable pro- 
portions of hydrogen having each the relative weight 1, while Si” 
stands for a single indivisible proportion of silicon having the relative 
weight 28. 

Why, then, do chemists represent chlorhydric acid, and its proto- 
type fluorhydric acid, as each containing one combining proportion 
of hydrogen ; phosphoretted hydrogen, and its prototype ammonia, as 
each containing three combining proportions of hydrogen; and 
silicated hydrogen, and its prototype marsh-gas, as each containing 
four combining proportions of hydrogen? For all are agreed that 
in the molecules of fluorhydric acid and chlorhydric acid there is 
one part of hydrogen united with nineteen parts of fluorine, and 
85:5 parts of chlorine respectively ; that in the molecules of ammonia 
and phosphoretted hydrogen there are three parts of hydrogen united 
with fourteen parts of nitrogen, and thirty-one parts of phosphorus 
respectively; and that in the molecules of marsh-gas and silicated 
hydrogen there are four parts of hydrogen united with twelve parts 
of carbon, and twenty-eight parts of silicon respectively. 

The reasons by which chemists are induced to be so seemingly 
inconsequent are very numerous, and some of them very recondite ; 
but the reason of greatest weight and most obvious character is 
drawn from the phenomena of substitution; by which is meant the 
change effected in the composition of various bodies, by the ab- 
straction of certain of their constituent elements, and the introduc- 
tion of certain other elements or groupings in their stead. Thus 
we have sodium-alcohol, in which a portion of the hydrogen of 
common alcohol is substituted by its equivalent of sodium; bro- 
maniline, in which a portion of the hydrogen of common aniline is 
substituted by its equivalent of bromine; nitrophenol, in which a 
portion of the hydrogen of common phenol is substituted by its 
equivalent of peroxide of nitrogen; and so in very many other 
instances. Now the conclusions deducible from the phenomena of 
substitution, whether elementary or compound, direct or indirect, 
obvious or latent, are, as will presently appear, of the greatest 
= rtance in determining the molecular formule of compound 

ies. 

It is evident, for instance, that the molecule of marsh-gas must 
contain four proportions of hydrogen, because we are able to replace 
one-fourth, two-fourths, three-fourths, and four-fourths of its 
hydrogen, by four successive substitutions, to produce a series of 
bodies differing from one another by a regular gradation of proper- 
ties. Thus the final product of the action of chlorine upon marsh- 
gas is a compound in which all the hydrogen of marsh-gas is re- 
placed by its equivalent of chlorine; so that if we consider the 
molecule of marsh-gas to consist of one combining proportion of 
hydrogen united with three parts by weight of carbon, then the 
molecule of its chloro-derivative will consist of one combining pro- 
portion of chlorine united with three parts by weight of carbon ; 
or if we represent the molecule of marsn-gas to consist of four 
combining proportions of hydrogen united with twelve parts by 
weight of carbon, then the molecule of its chloro-derivative must 
consist of four combining proportions of chlorine united with 
twelve parts by weight of carbon; as shown in the following 
table :— 


oO” = 


C= 3 
@) HC’ 
(12) 3H. Cl’ 
(3) HC’. CIC 
a2) HC’. 3ciC’ 
(3) cic’ vm (12) 
Now exactly intermediate between the original hydride and the 
final chloride is a body which contains hydrogen and chlorine in 
equivalent proportions, and which consequently cannot be repre- 
sented with less than six parts by weight of carbon, and may, of 
course, be represented with twelve parts; while intermediate between 
this body and marsh-gas on the one hand, and between it and 
chloride of carbon on the other, are two additional compounds, the 
one containing three combining proportions of hydrogen and one 
combining proportion of chlorine, the other containing three com- 
bining proportions of chlorine and one combining proportion of 
hydrogen, and both of them consequently incapable of being repre- 
sented with less than twelve parts by weight of carbon. There are 
thus two sets of formule presented for selection—the one re- 
presenting the above mentioned compounds with unequal quanti- 
ties of carbon by the simplest possible individual formulw, the other 
representing them with an equal ‘quantity of constituent carbon by 
the simplest possible series of formule; and a little consideration 
has led chemists to the unanimous opinion that the formule 
in the second column do, while those in the first column do 
not,’ express the actual correlations of the bodies represented. 
For these bodies manifest, in every respect, a regular seriation 
of properties, such as necessarily would be the case if their 
molecules differed from one another only by a gradually-increasing 
substitution of chlorine for hydrogen ; but such as could not be the 
case if the constituent carbon of their respective molecules varied 
in the ratio of 3 to 12, or even of 3 to 6. Moreover, by adopting 
the formula H,C’” for marsh gas, we perceive at once why, in 
its chloro-derivatives, the hydrogen and chlorine should always 
stand to one another in the relation of fourths. But if marsh-gas 
is to be represented by the formula H(’, and its chloro-derivatives 
regarded as compounds of HC’ with CIC’, there is no reason why 
we should not have compounds of 1 HC’ with 2 or 5, or 6 of CIC’, or 
of 2 HC’ with 3 CIC’, &., in which the hydrogen would stand to 
the chlorine in the relation of a third, or of two-thirds, or of a fifth, 
or of a sixth, &c. But with the tetrahydric model, corresponding 
to the formula H,C"", and represented below, the successive dis- 
placement of the hydrogen of marsh-gas in fourths, and in no other 
proportion, becomes perfectly intelligible, thus :— 





H,C Cl,H,C Cl,HC 
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By the action of chlorine upon marsh-gas there are produced in 
succession monochlorometbene, in which one-fourth of the hydrogen 
is displaced by chlorine; then dichloromethene, in which two- 
fourths of the hydrogen are displaced by chlorine; then trichloro- 
methene or chloroform, in which three-fourths of the hydrogen 
are displaced by chlorine; and lastly, tetrachloromethene, in which 
all four-fourths of the hydrogen are displaced by chlorine. If, then, 
we take ove relative part of hydrogen as the least indivisible 
proportion of hydrogen that can enter inte a combination, it is 
evident that the molecule of marsh gas must contain four such 

rts, or four combining proportions, or, in common parlance, 
four atoms of hydrogen. 

The case of ammonia is even more striking than that of marsh- 
~ When we effect the substitution of some element or grouping 
or the hydrogen of ammonia, the substituted and remaining 
hydrogen are not related to one another in fourths, as happens with 
marsh gas, but always in thirds. When, for instance, potassium is 
heated in ammonia, there is produced the compound known as po- 
tassamide, which consists of one combining proportion of potassium, 
and two combining proportions of hydrogen—one-tbird of potas- 
sium and two-thirds of hydrogen—united by fourteen parts by 
weight of nitrogen. Again, when ammonia is acted on by iodine 





there is produced the very explosive body known as diniodamide, 
which consists of two combining proportions of iodine and one com- 
bining proportion of hydrogen—two-thirds of iodine and one-third 
of hydrogen—united with fourteen parts by weight of nitrogen. 
While, if we act upon ammonia by excess of chlorine, we obtain the 
highly-dangerous compound known as trichloramide or chloride of 
nitrogen, in which all the hydrogen of ammonia is replaced by chlo- 
rine. But the most satisfactory evidence of the trihydric character 
of ammonia is afforded by Hofmann’s experiments on the vola- 
tile organic bases, in which he succeeded in replacing one-third, 
two-thirds, and three-thirds of the hydrogen of ammonia by one 
and the same radicle, and by a continuation of one and the same 
process ; thus :— 
N=47 N”’=l4 
H, N’” (14) 


(47) HN’ 
Et H,N’”’ (14) 


(14 ) 2HN’. Et N’ 
(4 ) HN’. 2Et N’ Et, H N’” (14) 
(47) Et N’ Et, N’” (14) 

The composition of ethylamineand diethylaminecannot possibly be 
expressed with less than fourteen parts by weight of nitrogen, whilst 
that of ammonia and triethylamine might be represented with one- 
third of that quantity, or witi 4°7 parts. But all four bodies present 
such a marked resemblance to one ancther, and such a regular gra- 
dation of properties, as could not be the case unless their respective 
molecules were strictly comparable in constitution. For instance, 
their boiling points snd vapour-densities increase by a regular pro- 
gression, according to the regular increase in the substitution of 
ethyl for hydrogen ; whereas it is certain that the boiling point and 
vapour-density of a body containing but one proportion of ethyl 
and 47 parts of nitrogen would bear no relation of series to the 
boiling points and vapour-densities of bodies containing three propor- 
tions of conjoint hydrogen and ethyl united with fourteen parts by 
weight of nitrogen. Moreover, by adopting the tribydric model for 
ammonia, corresponding to the formula H;N’’, we perceive at once 
why the replacement of its hydrogen must take place in thirds ; or, 
in other words, why we cannot obtain ammonias in which one-half 
or one-fourth of the hydrogen is replaced by equivalent substitution, 
but only those in which one-third or two-thirds is so replaced : 
thus :— 
HN” 
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Again, ammonias are known to chemists in which two-thirds of 
the bydrogen are replaced by one, and the remaining third of 
hydrogen by some other radicle; or in which all three thirds are 
replaced by three different radicles, as instanced by diethyl -pheny- 
lomine Et,?LN’’, and methyl-etbyl-pherylamine MeEtPhN’”’, for 
example. 

Seeing, then, that there are bodies, such as marsh-gas and 
silicated hydrogen, of which the hydrogen is replaceable in fourths 
ut four successive stages, and which are consequently repre- 
sented with four atoms of hydrogen; and that there are other 
bodies, such as ammovia and phosphoretted hydrogen, of which 
the hydrogen is replaceable in thirds at three successive stages, and 
which are consequently represented with three atoms of hydrogen, 
—it is not @ priori improbable that there may be yet other bodies, 
such as water and sulphydric acid, in which the hydrogen is 
replaceable in halves at two successive stages, and which must con- 
sequently be represented with two atoms of hydrogen. If we act 
upon water by excess of metallic sodium, for instance, we obtain 
the compound known as oxide of sodium; and accordingly as we 
represent the molecule of water by the formula HO’, in which 0” 
stands for eight parts by weight of oxygen, or by the formula H,O” 
in which O” stands for sixteen parts by weight of oxygen, so must 
we represent oxide of sodium by the formula NaO’, or Na,O” 


thus 





br 


vallbecti 0” = 16 
(3) HO’ H,0” (16) 
(6) HU.Nad’ NaH 0” (18) 
(3) Nad’ | Na, O” (16) 


But exactly intermediate between water and oxide of sodium 
we have the very definite compound known as hydrate of sodium, 
which consists of one combining proportion of sodium and one 
combining proportion of hydrogen united with 16 parts by 
weight of oxygen, and which cannot be represented save with six- 
teen parts by weight of oxygen. Now, just as the three interme- 
diate bodies between marsh-gas and chloride of carbon force us to re- 
present these extreme bodies with twelve parts of carbon, so that all 
five may appear as members of one and the same series; 
just as the two intermediate bodies between ammonia and triethy- 
lamine force us to represent these extreme bodies with fourteen parts 
of nitrogen, so that all four may appear as membersof one and the 
same series; so must the intermediate body between water and 
oxide of sodium force us to represent these extreme bodies with sixteen 
parts of oxygen, so that all three may appear as members of one 
and the same series. If marsh-gas and chloride of carbon must be 
represented by formule similar to those of their intermediate bodies, 
and consequently with four atoms of hydrogen and chlorine re- 
spectively ; if ammonia and triethylamine must be represented by 
formule analogous to those of their intermediate bodies, and, con- 
sequently, with three atoms of hydrogen and chlorine respectively ; 
then water and oxide of sodium must be represented by formule 
analogous to that of their intermediate body, and consequently with 
two atoms of hydrogen and of sodium respectively. In the inter- 
mediate carbon bodies the remaining and replaced hydrogen form 
fourths of the whole; in the intermediate nitrogen bodies, the re- 
maining and replaced hydrogen form thirds of the whole; while in 
the intermediate oxygen compound, the remaining and replaced 
hydrogen form halves of the whole. Hence, if the molecule of 
marsh-gas is to be represented by a tetrahydric model, and that of 
ammonia by a trihydric model, then the molecule of water must be 
represented by a dihydric model, thus :— 

H,0” NaHo” 


Na,0” 





When water is acted upon by metallic sodium, one equivalent of 
sodium expels one equivalent of hydrogen, to form the well-defined 
body hydrate of sodium, and the action proceeds no further. But 
when melted hydrate of sodium, at a temperature approaching that 
of redness, is acted upon by metallic sodium, a second equivalent of 
sodium turns out a second equivalent of hydrogen, to produce oxide 
of sodium, ‘This replacement of the hydrogen of water by sodium at 
two successive stages—the first stage of replacement taking place at 
ordinary temperatures, and the secong stage at adull red heat—is even 
better defined than the replacement of the hydrogen of ammonia by 
ethyl at three successive stages, and than the replacement of the 
hydrogen of marsh-gas by chlorine at four successive stages. 

Sut the formation of ether from water by Williamson’s process 
affords a still closer resemblance to Hofmann’s formation of triethy- 
lamine from ammonia. Water H,O”, when acted upon by potas- 
sium, yields hydrate of potassium, or potassic water KHO”. 
Hydrate of potassium acted upon by iodide of ethy! yields alcohol, 
or ethylated water EtHO”. Alcohol acted upon by potassium 
— potassium-alcohol, or ethylated potassic water EtKO . 

otassium-alcohol acted on by iodide of methyl yields the first 
mixed ether, or methylated ethyl-water EtMeO”; and when acted 
upon by iodide of ethyl yields common ether,or ethylated ethyl- 
water Et,0’. None of the intermediate bodies can be represented 
save with sixteen parts of oxygen, and hence the terminal 
bodies, being members of the same series, must be also repre- 








sented with sixteen parts of oxygen. The intimate relations and 
analogies of ethylated methyl-water EtMeO” and diethylated water 
Et,0”, as regards modes of formation, modes of decomposition, 
boiling point, vapour-density, &c., will not allow the molecule of the 
mixed ether to be represented with sixteen parts, and that of the 
common ether with only eight parts of oxygen; any more than the 
relations and analogies of ethyl-methyl-phenylamine EtMePhN”’ 
and triethylamine Et,N’” will allow the molecule of the former 
compound to be represented with fourteen parts, and that of the 
latter with only 4-7 parts of nitrogen. 

With regard to chlorhydric acid, there is no intermediate stage in 
the replacement of its hydrogen; the substitution taking place at once 
or not at all. We have, for instance,, chloride of hydrogen HCI, chlo- 
ride of ethyl EtCl, and chloride of sodium NaCl, but no intermediate 
bodies ; whence the representation of chlorhydric acid by the simple 
monhydric model, thus :-— 

HCl NaCl 


[ oe C sel 


In addition to the above mentioned chemieal parallel, there is one 
very remarkable physical relation subsisting between marsh-gas, 
ammonia, water, and chlorhydric acid, namely, that all four mole- 
cules occupy the same bulk. ‘T'wo cubic feet, for instance, of chlor- 
hydric acid-gas HCl, yield one cubic foot of hydrogen and one cubic 
foot of chlorine. Two cubic feet of steam H,0, yield two cubic feet 
of hydrogen and one cubic foot of oxygen. ‘T'wo cubic feet of 
ammonia H,N, yield three cubic feet of hydrogen and one cubic foot 
of nitrogen ; while two cubic feet of marsh-gas H,C, yield four cubic 
feet of hydrogen and a quantity of carbon of which the gaseous 
volume has not been and cannot be ascertained. With equal volumes 
of all four gases, the marsh-gas contains four times as much, the 
ammonia three times as much, and the steam twice as much hydrogen 
as the the chlorhydric acid 

Many other arguments may be adduced to show that the mole- 
cular weight of water is 18, corresponding to the formula H,0”, 
and not 9, corresponding to the formula HO’. Thus water i; 
concerned as the agent or product of some chemical reaction more 
frequently than any other body with which chemists are acquainted ; 
but in no well-detined reaction do we ever find the react:ng or 
resulting water expressible by nine parts, or three times nine parts, 
or five times nine parts, &c., but in every case by eighteen parts, or 
some multiple of eighteen parts, as instanced in the following 
examples, which might be increased indefinitely :— 

Formation of Nitro-benzol. 

HNO; = (G,H;(NO,) + H,0” or 2HO’ 

Decomposition of Zinc-ethyl. 

2C,H, + ZnH,0, = Zn(C,H;), + 2H,0” or 4HO’ 
Formation of Hydro-benzamide. 


Cou, + 


3C,H,0 + 2H,N = Cyil,N, + 38H,0" or 6 HO’ 
Decomposition of Pentachloride of Phosphorus. 
H,vu, + 5HCl = PC, + 4H,0” or 8HO 


Again, in the great majority of direct compouuds which water 
forms with other bodies, the combining water necess srily constitutes 
18 parts, or some multiple of 18 parts; and when two or more bodies 
differ from one another by the quantities of water they respectively 
contain, the differential quantity always amounts to 18 parts or some 
multiple of 18 parts, thus :— 

Cy Hy Turpentine, 
H,0 or Cj Hj,0 Monhydrate, 


Cio Tyg 
Cw Hig . 2H,0 or Cio Hy90, Dihydrate, 
Cio Hig 3H_V or Cyp Hy,03; Trihydrate, 


CNH Prussic acid. 
CNH . H,0O or CNH,O  Formamide. 
CNH  . 2H,0 or CNH,;0, Formate of ammonia. 

Several chemists, during what may be termed the transitional stage 
of their views, were accustomed to represent the molecule of water by 
the formula H,0%, in which O’ stands for 8 parts of oxygen, instead 
of by the formulé H,0”. in which O” stands for sixteen parts by 
weight of oxygen. But the use of this formula really showed an 
imperfect appreciation of the grounds upon which the abandonment 
of the simpler formula HO’ was based; for, if the molecule of 
water is to be represented with two proportions of hydrogen, 
because its hydrogen is divisible into two parts, invertendo it must 
be represented with but one proportion of oxygen, because its 
oxygen is indivisible. Now that the oxygen of water is indivisible 
is acknowledged alike by those who use the formula H,O” and those 
who use, or, rather, used, the formula H,0’,; and, such being the 
case, the representation of the oxygen of water by the expression 
O’, is quite unwarrantable, for the conception of two inseparable 
proportions of oxygen having each the value 8, amounts, after 
all, to that of a single indivisible proportion of oxygen having the 
value 16. 

That the oxygen not only of water but of all other well defined 

oxygenated molecules always amounts to sixteen parts, or some 
multiple of sixteen parts, is abundantly evident. For the composi- 
tion alone of the great majority of oxygenated bodies prevents them 
from being represented save with sixteen or some multiple of sixteen 
parts of oxygen, just as the composition of chloroform prevents its 
being represented save with twelve parts of carbon, and as the com- 
position of ethylamine prevents its being represented save with 
ourteen parts of nitrogen. With regard to the remaining oxygenated 
bodies, their mere composition would allow them to be represented 
with only eight or some odd multiple of eight parts of oxygen, but 
their several relations to other bodies belonging to the more 
numerous class prevents them from being represented with so small 
a quantity ; just as the relation of triethylamine to ethylamine and 
diethylamine prevents it from being represented with less than 
fourteen parts of nitrogen, though from its mere composition it might 
be represented with only 4:7 parts of nitrogen. 

From this it follows, that when two or more bodies differ in com- 
position from one another by the proportions of oxygen they respec- 
tively contain, that difference always amounts to 16 parts, or some 
multiple of 16 parts, as shown in the following series:— 


HCl’ HCl Chlorhydric acid, 
HCIO% H C10” Hypochlorous acid. 
HCO, HClO”,  Chlorous acid, 

H Cl Og HClO”;  Chloric acid. 

H Cl O'*5 HClO”, Perchloric acid. 
C,KH,0’", C,KH,0", Acid succinate. 


C,KH,0'9 C,KH,0",; Acid malate. 
C,KH,0';4 C,KH,0", Acid tartrate. 

Throughout there is no difference of eight parts of oxygen or of 
any odd multiple of eight parts of oxygen, between the successive 
compounds. 

It follows, also, that whenever oxygen, with or without some 
other element, is added to or taken from a compound, the oxygen 
so added or eliminated must always be represented by sixteen, or 
some multiple of sixteen parts, as instanced in the following decom- 
positions, representing the liberation of oxygen from nitrate, per- 
manganate, and chlorate of potassium respectively :— 


KNO; = KNO, + 0” or OY 
211,80, + KMm0, = 2H,0 + KMm(S0,), + O”, or O% 
KClO, = KCl + Os or U% 


Let the decompositions be expressed how they may, the oxygen 
displaced cannot appear as eight parts, or any odd multiple of eight 
parts ; and so in hundreds of other instances. 

The representation of the molecule of water by the formula H,O 
was proposed by Gay-Lussac, advocated by Berzelius, and employed 
by Davy more than fifty years ago, Its revival is due to Gerhardt, 
who in conjunction with Laurent made it the basis of a consistent 
system of chemistry, since brought to a higher state of development 
by the labours of many distinguished chemists, including more 
especially Professor Williamson, who first introduced it into this 
country and supported it by a series of most masterly researches. 

In accordance with this system, four well-defined classes of 
primary hydrides are recognised, the leading member of each of 
which constitutes the type or model to which an infinite variety of 
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compounds are referable as regards both their composition and 
behaviour ; thus :— 
Monhydrides. Dib: es. Trihydrides. Tetrahydrides. 
HF i, 0 AK) 


» H,N H 
HCl H, 8 H;P H,si 
H Br H,Se H, As 
HI HT H; Sb 


Formulated as above, all these hydrides occupy the same volume, 
and their respective vapour-densities compared with that of 
hydrogen as unity are the halves of their atomic weights. 


BROWN’S WARMING AND VENTILATING. 

Tuts invention, by Robert Brown, of Birmingham, consists in 
ventilating buildings, ships, carriages, or other confined spaces by 
the employment of a light, which may be gas or any other suitable 
light, enclosed within a glass or glasses. If two be employed a 
jacket will be formed between them. ‘The light is supported by the 
vitiated air of the room or other confined space. In ventilating an 
apartment, a tube from the upper part of the room conducts the 
vitiated atmosphere down to the light, which may be placed at any 
part of the chamber. The impurities of the atmosphere are thus 
consumed on passing through the flame, the products of combustion 
being carried off into the open air by a confined tube issuing above 
the flame and traversing the buildivg in any direction to some outer 
wall. By employing a second tube within the mouth of the exit 
tube at the point where it meets the outside air, and allowing this 
second tube to open into the apartment, warm fresh air cau be sup- 
plied to the room, the cold air within the second tube, being 
surrounded by the heated air passing out, is thereby heated, and 
issues into the room warm and fresh. The exit tube is of a telescopic 
form, to admit of adjustment to the light, and the light is placed 
upon a box or receiver, into which the ingress tube for the vitiated 
air also passes. There is thus obtained from the light of the apart- 





ment, when artificially lighted, the means of ventilating, and also, to 
some extent, of warming the room, and in summer the apparatus 
can be placed in any position where its warmth would not be ob- 
jectionable. 
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Fig. 1 represents a front view of the apparatus by which the 
warming and ventilating of any confined space may be effected, 
Figs. 2 and 3 being vertical sections, the apparatus being arranged 
so that the funnel A may be as near as possible to the ceiling, in 
which position the foul air of the room passes into the funnel A 
and descends through the tubes B, b, to an air-tight receptacle C, 
whence it can only escape within the glass or cylinder D; passing 
through the wire gauze E it meets the flame, which, in this instance, 
is represented as a gas flame from a common argand burner F, 
though any other light may be employed. This burner is furnished 
with a button, which answers the double purpose of diffusing the 
flame and quickening the draught ; as the air passes up the chimney 
G the unconsumed portion becomes highly rarified, and escapes 
through the telescopic tube H, in the direction of the arrows, seen 
in Fig. 2, through a length of ordinary gas tubing I, terminating at 
its upper end in a a. and ivserted at the lower end iuto a con- 
necting tube J, which is provided with a tap K for the purpose of 
liberating any fluid which may condense in the pipe. Fresh air 
enters the apartment by the funnel L, covered at its mouth with 
wire gauze to exclude dust or draught, the syphon tube I, connect- 
ing tube J, and funnel L being fixed for convenience on the outside 
of the wall, to the inner side of which the apparatus is attached, 
the tubes connecting the two parts passing through the wall. The 
fresh air is thus conveyed by the inner tube M into the apartment 
issuing at the funnel N, and as in its passage through the tube M 
that tube has been surrounded by the heated air passing out, the air 
that is admitted into the apartment will be warm though fresh. 
The air-tight fitting of the several tubes may be ensured by pack- 
ing or by the employment of soft elastic washers at each junction, 
such as vulcanised india-rubber. ‘The whole of the apparatus 
may, if preferred, be placed in the inside of an apartment or 
other confined space with the exception of the funnel L, which 
must be outside, and, in this arrang:ment, the syphon tube I 
may be placed in a flue of a chimney, or in any other convenient 
spot. 

Accivent IN Porrsmoutn Dockyarv.—In the north-east portion of 
Portsmouth Dockyard, and exactly opposite the grounds which 
enclose the residence of the Admiral-superintendent, is a large iron 
salt-water tauk, standing on lofty iron columus over some stores of 
oak planking. It is 16uft. long, 40ft. wide, and ft. deep, and is kept 
filled with salt water to assist in quenching any fire which might 
break out in its neighbourhood. On Wednesday week an alarm 
was given that it had burst, and that the water which rushed out 
was committing great ravages upon the roadways and the Admiral- 
superintendent's grounds and gardensadjoining. It was found onexa- 
mination that about 70ft. of theiron plates formingone side of the tank 
had given way, and had been hurled with the water into the roadway. 
The tank was built up of cast iron flanged plates, fastened together 
with bolts, nuts, screws, &., in the usual manner. Some of the 
plates have been separated at the fastenings, the nuts having been 
torn off the screw ends of the bolts by the pressure of the water. 
in otherinstances the iron plateshave been broken through diagonally 
like pottery ware. ‘Che weight of the water in the tank was caleu- 
lated at 89) tons, and the pressure against the side of the tank which 
Las given way at about 50 tons. An inspection of the broken parts 
of the tank disclosed the fact that the wrought iron tie rods in the 
interior of the tank were very much eaten away at their junction with 
pow cast iron plates, where they had been submerged in the salt 
water, 

















Tuis invention, by George Gray, of Greenwich, has for its object 


improvements in the manufacture of wheels. For these purposes a 
peculiar construction of metal nave is used, by preference of cast | 
iron. Each nave is cast in two parts, in one of which the several 
mortices or sockets for the inner ends of the spokes are formed, and | 
such sockets or mortices are made by preference with parallel sides, | 
the mortices radiating from the centre of the nave. It is preferred | 
that the angular parts of the nave which come between the spokes | 
should be cast hollow in order to obtain lightness. The second or | 
outside parts of the casting simply consists of an outside cover to the | 
nave, which is fixed to it by means of screws, the ends of which | 
screw into an interposed disc or flat ring of wrought iron, and this | 
disc or ring is fixed to the first-mentioned part of the casting by | 
means of screw bolts and nuts, the heads of which bolts are coun- 
tersunk in the disc or ring, and the screw bolts pass through holes 
through the angular parts of the casting which come between the | 
spokes. In putting a wheel together, the wrought iron disc or flat | 
ring is put into its place, and so that it does not come in contact 
with the casting, but is held by movable pieces a short distance 
away from it; the screw bolts are then passed through the ring and 
the casting, the nuts are then screwed up, and the ends of the wood 
spokes are driven into their places, the tenons being slightly taper. | 
The flat ring or disc does not fit close around the cylindrical central | 
part of the casting of the nave, against which the inner ends of the | 
spokes come when tbey are driven home, and the fact of their being | 
driven home will at once be seen through openings in the centre | 
! 
| 


| 
| 
| 


of the ring or disc. The spokes having been driven in their places, 
the outer plate is put into its place, and fixed by screws to the | 
wrought iron disc ; should the inner ends of the spokes shrink the | 
disc may be tightened by the nuts. 

Fig. 1 shows a side view of a nave cast to the requisite form for | 
carrying out the invention. In this nave there are as many sockets 
or mortices as there are to be spokes; the sides of each of these | 
sockets or mortices are shown to be parallel, which is preferred to | 
be the case, but they may be made to incline to each other as they | 
approach the hollow box or centre; Fig. 2 is an edge view of the | 
part a of the nave; Tig. 3 shows a flat ring or disc, which is fixed | 
to the part a of the nave by means of screw bolts aud nuts; Fig. 4 
shows the outer or covering plate, which is fixed to the nave and 
flat ring or disc by screw bolts or nuts; Fig. 5 shows two views of | 
a nave complete. In putting a wheel together the flat ring or disc | 
bis fixed to the cast part @ of the nave, filling pieces of wood or | 
other material being introduced in order to retain the flat ring or | 
disc from coming in contact with the casting a, when the nuts on | 
the screw bolts c, c, are screwed up tightly. The euds of the wood | 
spokes (which are wider than the sockets or mortices in the casting | 
a) are then driven in, and the workman will readily see when they | 
are driven home, and come in contact with the hollow box or centre | 
of the casting a, by reason of the flat ring or disc not fitting up or | 
coming to such hollow box or centre of the casting a. The outer or | 
covering plate is then placed in position, and is secured by means of | 
the screws d,d. From this description it will be seen that, when | 
the inner ends of the spokes shrink or become loose, the flat ring or | 
disc b may be screwed up closer towards the side of the casting a, 
and thus compress the ends of the wood spokes in the sockets or | 
mortices. | 

| 
| 
| 
| 
| 


PALMER’S PROJECTILES. 

Tnesk improvements in projectiles are by F'. Palmer, of North- 
umberland-street, Strand. ‘The object of the invention is, first, to 
construct a hollow projectile in such a manner that its flight shall 
be true and not erratic, and that, whatever the range may be, the | 
projectile shall strike the object with the point or fore end foremost. | 
‘This latter object is effected by distributing the weight of the pro- 
jectile in such a manner that the fore end or forward half of 
it (except bomb shells, which must be spherical) shall contain a 
large excess, say, about two-thirds, of the entire weight of the pro- | 
jectile. 

, Another part of the invention consists in constructing the pro- | 
jectile of a series of single rings, or compound rings composed of | 
two, three, or more single rings, arranged and formed in such a 
manner that, on the projectile exploding, the rings shail be subdi- | 
vided iuto a large number of pieces of nearly equal dimensions, and | 
of such a weight that any piece, by its mere gravity or weight when | 
falling from a height, will be suflicient to kill or seriously injure a 
man, 

Fig. 1 is a longitudinal vertical section taken through an elon- | 
gated projectile in the line of its axis; Fig. 2 is a transverse or | 
horizontal section taken at right angles to the axis of the projectile. 
On referring to Fig. 1 it will be seep that the projectile is composed 
of a solid head a,a strong bottom plate J, and a series of compound 
rings c, c,c, the whole being bound together by a strong wrought | 
iron tie-rod d screwed at both ends. 

In carrying out the invention the rings c!, c*, c3, of which the | 
compound rings c are composed, are made of cast iron, steel, or other | 
metal, and consists of a series of diamond or wedge-shaped pieces 
assembled tozether in an annular form, and so constructed that each 
set of rings will fit into one affother, so as to form a flat compound 
ring ¢ with an open centre, as seen in Fig. 2. Fig. 3 is a plan view 
of the outermost ring c'; Figs. 4 and 5 are similar views of the 
needle aud inclined edges c* and c*. Any convenient number of 
the compound rings ¢ may be piled one upon tbe other on the end 
piate 4, as seen in Fig. 1, the outer edge of which plate (if the pro- 
jectile be intended for a rifled gun) may be provided with a washer 
e, of brass or soft metal, which, upon the projectile being fired from 
the gun, will ve expanded, and made to tit the grooves of the bore. 
Fig. 6 is an end view of this plate, showing the brass washer e, 
which is cast on to the end plate 6, and is dovetailed therein in such 
& manner as to prevent it from turning on the end plate. The dove- 
tails which secure the washer in its place are shown by dots in Figs. 
land 6, c 

It will be seen, on referring to Fig. 3, that the outermost ring c! 
of the compound ring ¢ is provided with a projecting annular rib 
or feather 7, which fits into a corresponding groove made in the | 


| through it. 
| manier has been abandoned. 


ring immediately above it, as seen in Fig. 1. By this means the 


| compound rings are prevented from shifting laterally when placed 


one on the other, and when they are all secured in their places they 
will form an air-tight joint. The forward end or head a of the pro- 
jectile is solid, and may be made either entirely of or merely tipped 
with steel. A hole g is made through the piece a for the purpose of 
receiving a percussion tube and fuze. The compound rings c are 
combined with the bottom plate 4, and with the solid fore end or 
head a, by means of the strong wrought iron tie-rod or bolt d, 
which is screwed into the top and bottom pieces a and 6, and passes 
freely through the central part of the rings c. A hollow space or 
chamber h will, therefore, be left inside the compound rings 
to receive the exploding charge of powder, but before placing 


| this in the cavity the inner surface of the latter is to be rendered 
| air-tight by being well coated over with a strong paint of white 


lead, zinc, or other suitable compositions, which will close the in- 
terstices between the rings c. If desired, this composition or ce- 
ment may be also applied between the rings, so as to fill up all the 
interstices. 
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Projectiles on this principle may either be made cylindrical or elon- 
gated, with conical or pointed ends, as shown in Fig 1, or they may 
be made spherical like ordinary bomb shells, as shown in thesectional 
view, Fig. 7. The projectiles may be provided with a common fuze, 
which will be ignited by the propelling charge in the ordinary manner, 
or the charge may be ignited by meansof a percussion fuze,asis well 
known. The percussion fuze should be adapted, as before men- 
tioned, to the hole g, and will explode the interual charge when the 
projectile strikes any object; it is, therefore, of the greatest 
importance that the flight of the projectile should be accurate, and 
that it should not be liable to turn end over end in the air before it 
strikes the object. he correct flight of the projectile is ensured by 
placing the excess of weight in advance of a point midway between 
the two ends, thereby rendering the head or fore end the heavier of 
the two. By subdividing the compound rings into separate rings, 
each divisible into a number of pieces of a wedge or diamond shape, 
or other suitable form, it will be understood that, upon the explosion 
of the internal charge taking place, the rings ¢ will be split up or 
divided into a vast number of fragments, and will be throwa with 
such force that each fragment will be capable of killing or disabling 


| a man, 





New Routye Stock Comrany.—<A prospectus has been issued of 
the Staffordshire Rolling Stock Company, with a capital of £50,000, 
in shares of £10, to take over and extend the operations of a small 
company established two years back with a capital of £10,00v. 


_Foreten Ratways.—( From our Correspondent.) —The great chain 
of the Guadaramma, which has so long been an obstacle in the 
way of the opening throughout of the Northern of Spain Railway, 
has just been pierced, and the company’s locomotives now circulate 
In Switzerland a great project for piercing the Luck- 
It is proposed to form the Roman, 
Central Tuscany, Leghorn, and Central Italy into one great com- 
pany, to be styled the Mediterranean. If the arrangements are 
carried through as proposed the network will commence at Vinti- 


| miglia, follow the Ligurian littoral, touch at Genoa, aud be con- 


tinued as far as Spezzia, Massa-Ducale, Pietra-Santa, Piva, Leghorn, 
Civita-Vecchia, and Rome. 
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T xis invention, by UC. W. Harrison, of Lorrimore-road, Walworth, 
relates to certain peculiar constructions and arrangements of 
apparatus for giving the necessary motions to the various moving 
parts of looms by pneumatic pressure, without requiring the inter- 
vention or complication of parts ordinarily employed. 

First, the sley beam is actuated by means of connection with the 
piston rod of a cylinder which comiunicates with a reservoir of 
compressed air, the air being admitted into the cylinder by 
suitable arrangements of valves, as in the ordinary steam 
engine. 

Second, the sley beam is constructed so as to move in a horizontal 
plane, each end working in a groove formed in the cheeks of the 
frame, and to avoid friction it is carried on wheels or rollers. 

Third, by means of suitable connections with the piston of the air 
cylinder which actuates the sley beam, the heddles receive their 
proper motions. 

ourth, motion is given tothe shuttle by the direct action of com- 
pressed air, without the intervention of pickers or drivers, as hereto- 
fore. This is effected by forming an aperture or chamber at each 
end of the sley beam wherein the shuttle can wholly or partly enter, 
and by making an aperture in each cheek of the frame to which by 
proper connections compressed air is conveyed. As these apertures 
are brought opposite to each other by the motion of the sley beam, a 
suitable arrangement of valves is made to admit compressed air, which 
shoots the shuttle. To reduce friction in the motion of the shuttle, 
the ends of the race are formed of glass, porcelain, or other similar 
material to which a smooth or polished surface is given, or the 


shuttle is cased therewith, and to economise the propelling power | 


the ends of the race are sometimes constructed of a tubular form, 
with a longitudinal opening for the passage of the weft. 

And, fifth, the motions for letting off the warp and winding on 
or taking up the fabric are obtained by suitably formed connec- 
tions with the piston of the air cylinder that actuates the sley 


Fig. 1 represents a vertical section of the atmospheric loom ; Fig. 2 
is a front elevation, showing the shuttle boxes in section; Fig. 3 is 
a detail vertical section on a larger scale of the “ pneumatome” or 
air director or distributor for working the shuttles; and Fig. 4 is a 
corresponding side elevation. 

A is the main framing of the loom, and B is the sley, which is 
represented as travelling to and fro in slots C in the lend framing, 


and supported by auti-friction rollers D, which run along guide | 


rails E, cast on or fitted to the inner sides of the end frames. To 


the longitudinal centre of this sley and to the axis or shaft d of the | 


rollers is attached, by a metal eye or otherwise, the straps or band 
F, F!; one of these straps or bands F passes over the two guide 
pulleys a, 6, and is connected at its other end to one end of the piston 
rod G, which works thrrough both ends of the horizontal air cylin- 
der H, bolted to the loom framing in the longitudinal centre thereof. 
This air cylinder is supplied with compressed air from any con- 
venient receiver, any well-known arrangement of valves being 
employed for causing the air to enter each end of the cylinder 


alternately, and escape therefrom so as to impart a reciprocating | 


motion to the piston rod. The opposite end of the piston rod is 
attached to one end of the strap or band F', which passes round the 
guide pulleys c, e, and f, and is connected at its opposite end to the 
metal eye on the shaft or axis d of the sley beam rollers. On admit- 
ting the air to the cylinder, the reciprocating motion of the piston 
imparts a traversing to-and-fro motion to the sley in its guides 
through the straps F, and F!, which alternately pull it in opposite 
directions, thus producing the “ beat-up” of the weft. I, I', are the 
“ heddles,” which are suspended from the pulleys g on the spindle g! 
by the straps h. The lower portions of the “ heddles” are connected 


by thestraps/', which pass under corresponding pulleys to those above | 
at g; these pulleys, which are not shown, are carried on the shaft or | 


— k. By imparting a circular reciprocating motion to the lower 
8 


aft k, it is evident that the ‘ heddles” will be made to rise and fall | 


alternately. This reciprocating motion is given to the shaft K by 
means of the combined guide roller and pulley e, which is keyed on to 
the shaft K in the centrethereof. Against this pulley e works by fric- 
tional contact the strap F', so that as the strap moves to and fro it im- 
parts a rotary motion in one direction or the other to the pulleye, thus 
working the “ heddles.” By making this pulley e of smaller cr 


larger diameter it is obvious that a larger or smaller shed will be | 
formed in the warp, as the amount of rise and fall of the “heddles” | 
will be increased or diminshed. At each end of the sley beam | 


there is formed a chamber or shuttle box L, closed at the sides but 
open at each end. Into these boxes or chambers the shuttle M enters 


and fits accurately without being perfectly air-tight, so that un- | 
necessary friction between the shuttle and its chamber or box is | 


avoided. To the outer ends of these chambers are connected the 
air pipes N, N', a portion of such pipes being made either flexible 
or provided with sliding joints, in order that they may follow the 
movements of the sley beam. These pipes N, N!, are connected at 
their opposite ends tou the arms O, O!, the fixed bracket or support 
P, which carries the ppeumatome. Q, Q', are two discs having a 
series of holes i, i, made in them near their circumference, and 
equidistant from each other. 


The ends of the pipes N, N', are in close proximity to the outer 
faces of the revolving discs, and coincident with the circle of holes 


i, 80 that as the discs rotate each hole will in succession be brought | 
opposite to the mouth of one or other of the air pipes. S is an | 
annular air chamber fixed to the bracket P, and against the two | 


opposite sides or faces of this chamber work the discs Q, Q’, soas 
to be air-tight. On each side of the chamber is made a single per- 
foration k, /', coinciding with the end of the air pipes N,N. T is 
a pipe which connects the interior of the air chamber S with the 
compressed air receiver or magazine. On the shaft or spindle R 


there is keyed a ratchet wheel U, to which a step-by-step or inter- 


These discs are fast upon a shaft or | 
spindle R, which rotates iu bearings attached to the main framing. | 
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mittent rotary motion is imparted at each forward stroke of the 
piston in the cylinder by the small catch or pall /, carried on a short 
cross-head, which connects the piston rod with the valve spindle V. 
The motion is so regulated that for each tooth the ratchet wheel is 
rotated one of the holes i in the disc Q or Q! will be brought oppo- 
site the end of the air pipe N or N!, and the corresponding hole & or 
kin the air chamber, and a jet of air will consequently pass along 
one or other of the pipes N, N', to the shuttle box, and ios out the 
shuttle from that box, causing it to shoot across the loom, aud enter 
the opposite box, from which it is shot back again at the proper time 
by a jet of air entering that box. In order that the air may enter 
each shuttle box alternately the holes I in one disc Q are made oppo- 
site to the spaces between the holes in the corresponding disc Q', 
in place of making them coincident. By this means, as each move- 
ment of the discs is equal to one half the distance between the 
the centres of the holes i, it follows that such holes will be brought 
alternately in front of the holes 4, k', in the air chamber, thus 
allowing the air to pass alternately through the hole & and pipe 
N, and through the hole k' and pipe N! to their respective shuttie 

Xes. 

This part of the invention may be modified in various ways, as, 
for example, the discs may be stationary whilst the chamber S 
revolves, or the two series of holes i, i, in the two discs may coin- 
cide with each other, whilst the holes &, 4’, in the chamber may be 
placed a litile out of line, so that one shall coincide with a hole ¢ in 
one disc, while the other is opposite to the space between the holes 
in the other disc, the only object being to direct the air along the 
pipes N and N! alternately. ‘he “take-up” motion for the cloth 
beam is derived from the strap F, which works against a pulley W, 
and rotates it by frictional contact only. On the axis of this pulley 
is fitted a pinion X (shown in red) which gears into a corresponding 
toothed wheel Y on the shaft of the roller or cloth beam Z, and im- 
| parts a rotary motion thereto, for the purpose of winding on the 

cloth, The pulley W and pinion X are connected by a pawl and 
| ratchet wheel, in order that when the pulley is rotated in a reverse 
| or backward direction by the reverse traverse of the strap F, it will 
be free to rotate without carrying round the pinion, and thus an 
intermittent rotary movement will be imparted to the cloth beam. 
For the purpose of increasing the friction between the strap and 
the pulley W, it is proposed to attach a piece of india-rubber to that 
| portion of the strap which is to act upon the pulley. 








CATHELS’ GAS-MAKING APPARATUS. 


Tuesr improvements, by E. S. Cathels, of Shrewsbury, relate, 
Firstly, to a machine for the purpose of maintaining a continuous 
exhaust in the hydraulic main and pipes conveying the gas there- 
| from, thereby removing the pressure in the interior of the retorts. 

It is also applicable for the transmission of gas from one place to 

another, and for blowing air into furnaces, cupolas, and such other 
| apparatus or places where a blast or an exhaust is necessary. The 
exhauster is constructed in accordance with the following descrip- 
tion:—There are two axles, each having four or more radiating 
arms or blades of suitable shapes fixed thereto, and fitted into a 
case with semicircular ends, the one axle being placed at or near 
the radius of the circle described by the arms attached to the other 
axle. The axles are connected at one or both ends to cogged wheels 
or pinions placed in a box attached to the side or sides of the case in 
which the arms revolve, suitable bearings being fixed in the end plate 
of the case, which forms a partition between the box and case for the 
pinions to revolve in. The teeth or cogs of these wheels or pinions 
take into each other, giving the axles and arms a rotary motion in 
opposite directions. ‘These arms or blades are so shaped and placed 
that they revolve nearly though not quite in contact with those 
attached to the other axle, and with the semicircular ends of the case 
into which they are fitted, so that when they are at rest the passage 
of the gas is stopped. Motion is imparted to the axles and radial arms 
or blades by means of a driving rigger or pulley fixed on the end of 
the lower axle, which passes through a stuffing box out of the box 
containing the pinious. An oblong opening on each side of the case 
serves as the inlet and outlet respectively. The exhauster con- 
structed as thus described is provided with a sole or base to rest on, 
and the necessary means of lubricating the bearings or other rubbing 
surfaces is complete of itself, but to prevent a stoppage in the flow 
of gas, should the exhauster suddenly cease to act, a by-pass may be 
added as follows :—Both the inlet and outlet connections have on 
their upper sides ports, or holes (in which an open grating is fixed) 
that open into a pipe or communication that passes over the outside 
| of the upper semicircular end of the case, and a valve of leather or 
| other suitable material or materials is fixed over the grating on the 
| inlet side of the exhauster, such valve being weighted if required, 
| 
| 


so as to keep closed while the exhauster is in action ; but in the 
event of the exhauster stopping, the pressure of the gas issuing from 
the retorts forces open the valve, and the gas flows through such 
valve and annular space to the outlet connection. The valve may 
be fitted on either side of the exhauster to suit the line of piping to 
which it is to be attached, either side of the machine serving as the 
inlet. Movable plates or blank flanges secured with bolts are pro- 
vided for the facility of getting at the valve. 

Secondly, to a by-pass valve in connection with the exhauster, the 
construction of the valve being such that it answers all the purposes 
of three ordinary valves, and which is also applicable as a valve for 
purifiers or other apparatus. These valves are substantially con- 
structed as follows:—An oblong, rectangular, or other suitably 
shaped cast-iron box, is divided vertically into two equal parts by 
a partition A, Fig. 1, placed parallel with the inlet line of piping, 
but this partition does not extend quite to either the top or bottom 
of the box or case, so that the gas on entering tke top or bottom may 
flow into either side of the partition. There is an outlet port or open- 








ing O, B, in each of the sides of the box or case at right angles to 
the partition, and both above and below these ports or openings a 
narrow horizontal ledge C projects from the inside of the sides of 
the chamber on each side of the partition. A disc or plate D, of 
wood or other suitable material, wood strengthened by the addition 
of a metallic plate being preferred, is made to shut up and down gas- 
tight on these projecting ledges; the one plate being raised so as to 
press against the upper ledge on one side of the partition, while the 
other plate is simultaneously pushed down against the lower ledge 
on the otherjside of the partition by means of spindles;E connected to 
the disc, passing out through the top lid and stuffing boxes F, and 
to each of which rods or spindles there is a rack G attached, the 
teeth or cogs of both racks projecting inwards, and between which 
there is fixed a vertical toothed pinion, the teeth of which gears into 
the teeth or cogs in both racks. Or a horizontal drum H, with a 
spiral thread around its circumference of the same pitch as the teeth 
of the rack, may beemployed. The turning of such pinion or screw 
simultaneously raises the one disc and depresses the other. 








Or instead of the above means of actuating the discs the following 
mode, well adapted for large valves, may be substituted:—In place 
of racks, rods, or bars having a strong thread screwed on them, and 
which turn on swivel joints where they are attached to the spindles, 
each pass through a small toothed horizontal pinion having a female 
thread that fits the thread of the screw. These pinions are station- 
ary, but are free to revolve, such motion being imparted to them by 
my oh che cogged wheel fixed between them, the teeth or cogs of 
which take into those of the pinions, and gives them rotary motion 
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in opposite directions, which simultaneously screws the one bar or rod 
up, and the other down. A frame I, bolted on to the top plate or 
cover of the valve, passes over and protects the racks or screws, 
and to across bar J of such frame the pinions are fixed. The rod 
K, by which the same are turned by means of a winch handle, passes 
up through a suitable bearing in the top cross-bar of the frame, 

hen racks are employed, as described, they are kept in their places 
by means of small friction wheels or rollers L, placed behind the 
racks in the cross-bar J, through which the racks pass. 

The action of the valve is as follows :—Suppose the inlet line of 
piping to be connected to the inlet port of the valve M, Fig. 1, and 
the disc in the chamber N to be shut down gas-tight on the project- 
ing ledge below the outlet port O,.the dise in the chamber P, 
would consequently be drawn up gas-tight against the projecting 
ledge in that chamber above the outlet port B; the gas would 
consequently flow into the chamber P, and through the outlet yet 
B into the exhauster or other vessel, after passing through which 
it would be conveyed back to the valve through the port Q, Fig. 2, 
up through the space or jacket R, and, finally, off through the port O, 
Fig. 1. Should, on tae contrary, the position of the discs be reversed, 
that is to say, the disc in the chamber N, to be drawn up against the 
upper ledge, and the disc in the chamber P pushed down on to the 
lower ledge, the gas would flow through the inlet port M, and off at 
ouce through the port 0. The valve thus being an effectual by-pass, 
and answering as three ordinary valves. 


THE EXHIBITION BUILDINGS. . 


Tue following is a copy of a report from the Surveyor of the 
Office of Her Majesty’s Works and Public Buildings, explanatory of 
the estimate of the cost of completing the Exhibition Buildings 
at Kensington-gore, and rendering them permanently substantial :— 

“Tue INTERNATIONAL ExureitioN Buitpina, KensinGToNn-GorE. ; 

“‘ Office of Works, June 19, 1863. 

“ Sir,—In obedience to the directions of the First Commissioner 
of Her Majesty’s Works that I should give him a general outline of 
the nature of the works comprised in my estimates and specification 
for the repairs and re-instatements of this building, 1 have the hon- 
our to submit the following statement :— 

“The brick building in Cromwell-road, used during the Exhibi- 
tion of 1862 as a gallery for pictures, is a substantial structure. The 
roof, however, requires to be repaired, and the skylights replaced 
with others of a stronger character, glazed with sheet-glass. It is 
proposed also to lay new wrought floor boards over those now ex- 
isting, and to render the whole of the gallery fire-proof by the adop- 
tiou of Fox and Barrett’s principle, which has been found efficient, 
or by the construction of brick arches on iron girders under tho 
present floor. 

“ The remainder of the buildings are partly permanent and partly 
temporary in their construction. ‘The iron columns and girders 
and the iron trusses of the roofs will remain permanently with 
some adjustments and modifications. The timbers of the roofs as 
well as the skylights are, with the exception of the roofs over the 
nave and transepts, of a temporary character, and it is proposed to 
remove them, substituting new timbers, with a covering of slate or 
marine metal. ‘I'he skylights will be entirely new, and the glass in 
them will be of the quality known as the 21-ounce sheet. ‘Uhe 
roofs over the nave and transepts will be slated. 

“All the gutters throughout will be lined with lead, and the 
skylight, frames, ridges, and hips will be covered with lead. 

“The joists and floor boards of the galleries will be removed, 
and substantial new floors will be substituted. 

“The whole of the ground floors throughout the entire building 
will be removed. A layer of concrete 12in. thick will then be laid 
over the whole surface, anda new floor constructed with new 
materials. The joists will be of the best fir timber, the sleepers 
will be of oak, on proper brick walls, built on the concrete platform 
before described, and the floor boards will be 1}in. thick, planed, 
and put together with iron tongues. 

“ All the ceilings throughout, except the nave and transept, will 
be plastered, as will also all,the brick walls within the building. 

“ A complete system of drainage was constructed when the build- 
ings were erected. It will, however, require to be repaired, and in 

ts relaid, 

‘With regard to the domes, it is proposed to build piers of brick- 
work upon solid concrete foundations, and to construct brick arches, 
springing from these piers. The lower portion of the domes will 
then be filled in with brickwork, covered externally with lead, and 
the upper portion will be glazed with thick glass. 

“The interior parts of the brickwork, including the piers and 
arches, will be plastered. It is not proposed to remove the iron- 
work, but to build it in with the brickwork. 

“ As respects the completion architecturally of the exterior of the 
building on its three sides, I propose that the existing outlines 
should be preserved, with such an amount of decoration introduced 
as may be consistent with the purposes to which the building is to 
be applied. The material to be applied will be Portland cement, as 
it seemed to me to be an unnecessary expense to face the building 
with stone, especially as all the surrounding mansions and buildings 
are of the less expensive material. 

“These are the more important works contemplated by me; 
but there are others of a minor description, which are fully set 
forth in the specification and estimate already presented to the First 
Commissioner. 

“The estimates I have made of these several works are the result 
of measurements in detail, and the value I have put upon each part 
will be amply sufficient to cover the cost. 

“ The warming and ventilating apparatus is an approximate esti- 
mate only; but I have a confident belief that the sum I have stated 
will be sufficient for the purpose. 





“ Henry A. Henr. 
“ Tho Secretary of the Office of Works.” 








Great PerroLeum Conruacration.—By the Oil City Register we 
learn that on Tuesday night, the 12th May, a terrible conflagration 
occurred in that city, by which from 75 to 100 boats, and 8,000 to 
10,000 barrels of oil were consumed, together with the Franklin 
Bridge, which was valued at 35,000 dols. ‘The loss in boats and oil is 
estimated at 75,000 dols, and the total loss at 125,000 dols. We quote 
from the Register:—“ The blazing boats floated down with the 
force of the current, and several were grounded at the head of the 
island, at the foot of theeddy. These boats formed a bridge of fire, 
reaching from about the middle of the river to the opposite side. 
No other substance that we know of form; so dense a smoke as 
petroleum. Vast clouds of this went up from the burniug boats. 
These were edged with a colour resembling burnished gold and 
silver. Although the night was dark, a distance of several miles 
around was lighted from the fire, so that objects could be plainly 
seen. In our town one could almost see to pick up a pin in the 
streets, and a gentleman, who was travelling twenty miles from this 
place, heard the shock and saw the light, which was sufficient to 
- him on his way through a dense wood. Some twelve or 
eurteen boats formed this bridge of intense flame. The flames 
from these bulk and barrel boats would leap into the air to a 
distance of fifty feet, and then become merged in the dense 
volumes of smoke above. After emerging above this, the whole 
arc of the heavens was illuminated by the solar rays of the pure 
carbon flames. After the first shock no more explosions occurred. 
From the best information we can get, the boats burned all the 
way to Franklin, a distance of seven miles. On Wednesday morn- 
ing, about seven o'clock, the Franklin Bridge took fire from a 
burning boat, and was — consumed. It appears that the boat 
was inoored safely to shore, but some one cut it loose. It floated 
upon the abutments on the other side of the river. The flames 
went through the bridge like a flash, and in three minutes the 
bridge was on fire from one end to the other. All efforts were 
made by the citizens of Franklin to save it, but human efforts were 
powerless against this terrible foe." American Paper. 








THE ROYAL OAK. 


Tus magnificent frigate resumed and concluded her trials at 
Portsmouth on Wednesday week, and concluded them with an 
almost unparalleled degree of success, both in her steering and in 
her steaming qualifications. The weather was again very fine, and 
favourable for bringing out the ship’s power, there being a light 
westerly summer breeze, with smooth water. By the time the 
steam was well up and all ready below, the ship had gained an 
offing outside the Culver Cliffs, at the east end of Sandown-bay, 
where advan' was taken of the space to make the required 
number of circles with four boilers, or two-thirds of the ship's 
power. ‘These were made with the following results :— 

Ist circle 2nd circle Circle to 


to port. toport, starboard. 

Time occupied in getting up the helm 1’ 0" .. 1! 26" .. WV 32" 
Angle of rudder .. .. «+ «+ e« 25° a os 26° 
Turns of wheel oe pe .6@ #6 66 3s 33 Cte 34 
Time occupied in making half circle 3’ 7” .. 2’ 58"... 2! 53” 

Ditto fullditto 6°21” .. 6 6"... 5 44" 
Revolutions of engines before helm 48 My ae 50 

wasup... .. oo a6 00 

Ditto afterditto 43 ee 47 48 

Men at wheel... +. oo 2s ce oe 6 ee S ws 6 


These three circles being considered a sufficient test of the ship's 
steering power under two-thirds force of her boilers, the ship was 
steered in for Spithead, and placed on tbe trial-ground in Stokes 
Bay to make four runs at a mile with the same amount of boiler 
power. The results of the four runs were thus:— 


Time. Speedof Revolutions 






Pressure 7 
No.of runs. yy, Ship. of Engines. of Steam. Vacuum. 
- a 461 .. 12371 7 naw ow a oo BS 
2 6 0 .. 10°000 eo SB ice ce BW co ce Bh 
S we 4 53 12°288 Sl oe ce BD co oo M 
4 oe 6 8 9°783 co GB new ce BD oe coe 


Mean speed of the ship at two-thirds power, 11-126 knots. 
Steam wasnext got up in the remaining two boilers, and twocircles 
made with the ship's full boiler power :— 


First circle Second to 
to port. starboard. 
Time occupied in getting up the helm .. 1/30” 131" 
Angle of rudder oo 00 ee co ce 263° 22° 
Turns of wheel .. «6 «+ «2 «2 of os 3t § 
Time occupied in making half circle... .. 2’ 47” 2° 47" 
‘a fullcircle .. .. 5/27” ad 5! 234” 
Revolutions of engines before helm was up.-- 62 e 60 
PA after Ps oe 55 ee 53 
Men at wheel .. «eo oo oe oF oF oe 6 oe 6 


With the exception of testing the facility with which the machi- 
nery could be worked in answer to the engine room telegraph, the 
ship's official trials were now concluded, and these closing tests gave 
their returns as follow:—Engines stopped dead, from time of 
moving telegraph handle, in 55”; engines working astern at full 
speed from rest, ditto in 18"; engines from full speed astern to full 
speed ahead, from ditto, in 13", 

The “indicated ” horse-power of the Royal Oak on ber full 
boiler power trial of speed at the measured mile on Monday was 
3,704 horses, and on her four boiler power trial (two-thirds of her 
boiler power), 2,998 horses. 

It is a remarkable fact that the Royal Oak's trial of speed at 
Portsmouth, with all her guns, stores, provisions, &c., on board—in 
fact, ready for sea—should have exceeded in speed that obtained in 
her light-draught full-power trial off the Maplin Sands; yet such 
is the case. At Portsmouth she drew 23ft. 8in. forward, and 25ft. 7in. 
aft. Off the Maplin Sands she drew only 20ft. 4in. forward, and 
23ft. lin. aft. This gives a difference of about 900 tons in the ship’s 
displacement, and yet a greater speed was obtained by the assistance 
only of a few pounds of steam, for herein lay the secret. 

The Royal Oak must be considered entirely successful on all 

ints of steaming and steering, and will furnish Lord Clarence 

aget with a strong argument in his place in the House of Com- 
mons in favour of Admiralty shipbuilding. It is an undeniable 
result of the ship’s three days’ trials that she is, taking into calcula- 
tion her engine-power and displacement, the fastest ship in the 
English Navy, and in her steering capabilities cannot be approached 
by any vessel the Admiralty have on their list above the size of a 
gunboat. Her circles completed at full power in 5 min. 27 sec. and 
5 min, 23} sec. respectively, show, considering the vessel’s size and 
length, wonderful powers of turning in obedience to her helm. In 
her feats of speed the results obtained in her “one-third” and 
“two-third” boiler-power trials are equally satisfactory with the 
results obtained oak ber full power of six boilers. The vibration 
experienced during the trials was more than is experienced on board 
either of the four iron ships, but it was much—very much—less than 
would have been experienced on board a wooden frigate during 
trial. What motion there was experienced was lateral. At the 
close of the trials, on anchoring at Spithead, the lower portsills 
were, amidships, 8ft. 3in. from the water-line. The guns on the 
main deck are distributed in the following order:-—24 95 cwt. 68- 
pounder solid shot guns, and eight 110-pounder Armstrongs—the 
latter placed on the bows and quarters. 

It is impossible to close the notice of the trials of the Royal Oak 
without referring to a required alteration in and to required additions 
to the ship’s equipment, which, if executed, will confer a boon upon 
allon board. ‘The “pilot-house,” as it is termed, is an erection on 
the quarter-deck, below the level of the bulwarks, and is a ridi- 
culous miniature imitation of the Warrior's pilot-house, which has 
really been put to a useful purpose. 





The Royal Oak’s has not yet | 


received its armour-plating, and the officers of the ship would | 


gladly see such an eyesore removed. 
to the ship’s equipment are the introduction of “Gurney’s oil gas’ 
(it must be remembered that all is darkness below the Royal Oak’s 
main deck), as has been done, and found to answer so successfully, 
on board the Resistance, and the construction of a lightly built 
house on the foremost bridge for the use of the Master or officer of 


ps : atone | 
The two required additions | tending over about eighty miles; the one from a spot called Tel-el- 


the watch—such a light structure as the Warrior, Black Prince, | 


and many others of our ships of war already possess. 





THE SUEZ CANAL. 

A CORRESPONDENT of the Jpswich Journal, who states that he has 
recently traversed the length of the line of the proposed Suez 
Canal from the Mediterranean to the Red Sea, “ in the capacity of a 
traveller equally unconcerned with politics, commerce, and specula- 
tions,” gives an interesting account of the present position of the 
undertaking. He says :— The narrowest part of the Isthmus from 
Suez to a point nearly due north, on the Mediterranean coast, is 
about 100 miles. Across this line the canal is traced and partly 
excavated. Toa town rising at the northern extremity the Suez Canal 
Company has given the name of Port Said Pasha, after Said Pasha the 
Viceroy recently deceased. Its site may be stated in round numbers to 
be 200 miles east from Alexandria, and fifty miles west from El Arish 
on the coast of Syria. Here a jetty is to be formed, advancing 
about two miles into the sea, A thousand feet of this are already 
constructed, as is an island of large stones a mile yet further in the 
water, whose successful resistance to the elements augurs favour- 
ably for the stability of the jetty when complete. The town is 
rising with suprising rapidity. It already consists of several 
streets, and has a church, a mosque, and a large apparatus for con- 
verting sea water into fresh ; as also workshops of various descrip- 
tions connected with the canal and with shipbuilding. At Suez 
the existing roadstead is to be brought into communication with 
the canal debouching near the town, by clearing the present narrow 
water channel toa sufficient depth, for a distance of five or six miles, 
a work of no great difficulty. Between Port Said and the Bitter 
Lakes, or for three-fourths more or less of its whole course, the 
canal will have an average width of 179ft. at the level of the water 
and 68ft. at the bottom; while from the Bitter Lakes to Suez the 
width, above and below will be 246ft. and 136ft. respectively The 
mean depth will be 26{t. Its construction is favoured by the existence, 
close to Port Said, of the large lake of Menzaleh, through which 


as the Bitter or Salt Water Lakes in the direction of Suez. Though 
these latter are pow dry their bed supplies a ready made bottom, 
needing, of course, some levelling and deepening, and the con- 
struction of embankments on both sides. The Lake Menzaleh 
being higher than the proposed canal, its water can hereafter be 
freely admitted along its whole course, as, in fact, it has already 
filled that portion which is excavated. About half way be- 
tween the two extremities is a small lake called Timsah 
On its shore a town is being constructed, which has 
hitherto been called by the same name; but on the 26th 
February last, in a public meeting of the principal inhabitants, it 
was decided, on the recommendation of M. de Lesseps, that it 
should hereafter be called Ismail, after the present Pacha. Many 
houses, workshops, and magazines have already been erected, with 
suitable residences for some hundreds of European and native 
workmen. ‘These are to be followed by careening and other 
docks for the victualling of vessels and the repair of such as may 
meet with accidents on their voyages. In fact, the elements of an 
important town at this half-way point of the canal are visible. Such 
is the general plan of the work. Now as to what has been actually 
done. The canal is already open for small boats from Port Said, 
nearly as far as Ismail, a distance of about forty-five miles. Half of 
this 1 traversed lately, and 1 might have traversed the whole, had 
I not preferred a more expeditious drive through the desert in a 
carriage drawn by dromedaries. The present average width is 
only about half of what is proposed, and the depth is as yet but 
six feet, except where, as at El Guisr, a cutting through a hill has 
given a depth of 60ft. or 7Oft. to the sides. Of the southern 
50 miles about one-third is nearly ready for the admission of water, 
the Bitter Lakes supply a partially ready made base for as much 
more, and the remainder is marked out. The projectors expect that 
the whole will be completed in about five years if no political ob- 
stacles interpose to arrest the progress of the works. ‘The number 
of Egyptian labourers, or Fellaheen, employed daily is 20,000. 
They work for a morth by piece-work, and then return home, being 
replaced by 20,000 more. ‘I'he average wages paid by the company 
exceed those of ordinary labour. That of the Fellaheen, is not, 
therefore, unpaid like that of slaves, provided only that was given 
out of the cotiers of the company be bona fide appropriated by the 
labourers ; but such has been the complication of matters between 
these subjects of Egyptian despotism, the Government, and their 
sheikhs that it is impossible to assert with certainty that they have 
hitherto profited individually by the money which the company has 
assuredly paid to their credit. At the same time it must be admitted 
that their labour has been ‘forced,’ inasmuch as the viceroy has 
directed every village in turn to send its quota; and the parties so 
sent have generally gone against their will. This does not con- 
sort with Kuropean notions of freedom and of right. All that can 
be said in defence of such a system is that it has existed since the 
days of the Pharaohs; and the canal company have grafted on it 
two great modifications, paying for the labour and forbidding the 
lash. 1am happy, however, to be able to adi that since I visited 
the works the Sultan of Turkey has been induced by the great 
European powers to take this matter into his own hands; and it is 
expected that this year will be the last in which forced labour will 
be known in Egypt. How far this radical change in the position 
of the company will affect its operations remains to be seen. 

“ A general approximative idea of their pecuniary affairs may be 
formed from the following details:—The nominal capital is eight 
millions sterling. Of this the Pasha holds shares to the amount of 
eighty millions of francs, or rather more than three millions ster- 
ling, on the called up portions of which he pays interest, having 
reserved to himself the right of withholding the capital for a while. 
I have heard it stated that the company’s contract for the above 
three millions was made with the late Said Pasha, as a private in- 
dividual, and not as the head of the Government of Egypt, and 
that it is repudiated by the present Pasha. On the other hand, [ 
conversed in Cairo with a French gentleman who contradicted this 
statement by the assertion that he himself was the party who re- 
ceived the contract from the Egyptian Minister of Finance, with 
his official signature attached. Time will show the exact state of 
the case; but the advocates of the enterprise maintain that, were it 
possible for the Egyptian Government to repudiate its pledge, there 
would still be no difficulty in realising the full amount from the 
public, as the shares stand at par in the market. Of the five mil- 
lions held by private shareholders, three millions have been called 
up. Of these two millions have been spent, and one million is in 
hand; besides two millions at command when required, and the 
Pasha’s three millions, leaving now six millions sterling to com- 
plete the undertaking. Of the sum expended £1,200,000 has been 
laid out on earthworks, and £800,000 is represented by land 
purchased by the company, buildings, machinery, &c. In this 
last item are included twenty-four dredgers, now at work in 
the Luke Menzaleh, and twenty larger, ordered at a cost of £144,000. 
Of the six millions hereafter to be disposed of, it is calculated 
that the remaining earthworks will absorb two millions; and the 
two ports with their jetties, harbours, &c., two more. Two millions 
are supposed to bea fair allowance for paying the shareholders’ 
interest on their money, and for sundry d ds not included in the 
above. Of the two millions allowed for Port Said and Suez, it is 
stated that the works at Suez will cost only about £160,000, leaving 
more than a million and three-quarters sterling for Port Said. The 
actual present disbursements are at the rate of £40,000 a month. I 
give the above figures as I received them from M. de Lesseps or his 
employés, without being able to vouch for their accuracy. 

“ Besides the Great Maritime Canal the company has undertaken 
to construct, and has nearly finished, two fresh water canals, ex- 





Kebir to Ismail, the other from the vicinity of Ismail to Suez. 
One of these is already, and the other will soon be, filled by the 
waters of the Nile. ‘he object of the first is to bring the com- 
merce of Cairo, that is of all Egypt, by means of a canal already 
existing, and to be extended to Cairo, into the Maritime Canal at 
Ismail, and to irrigate the land through which it runs. The object 


| of the other is simply irrigation, though its effect will be, and this 


in a few months, to supply with fresh water the town of Suez, which 


| is now wholly dependent on water conveyed overland from the 


Nile. A boon of great value has been conferred on the company by 
| the late Pasha—namely, the concession of as much land on both 
| sides of these canals as they can irrigate and bring into cultivation. 





At present, owing to the nomade habits of the Bedouins, who alone 
occupy the desert, the number disposed to settle down and till the 
land is comparatively small, Year by year, however, they will 
increase, ana as there is no limit to the supply of water which, 
coming from the Nile, cannot fail, the future possessions of the com- 
pany may rise toa value now little anticipated, unless, as there 
seems reasons to apprehend, the Porte should make their resigna- 
tion of this grant a sine gua non of its confirmation of the authority 
under which alone they can continue to exist as a company or carry 
on their works. A purchase recently made by them, comprising a 
large portion of the land of Goshen, famous as the fertile dwelling- 

lace of the pastoral Israelites, has already been let to a tribe of 

edouins, who have settled there, and 20,000 acres of desert are now 
converted into fields, waving with corn and cotton, which latter 
grows here as if indigenous to the soil. It is impossible to look on 
the rich crops, at this moment covering the land, without feeling 
that the speculations of man are, however unintentionally, fulfilling 
the words of God, and making ‘the desert to blossom as the rose.’ 
Last year these 20,000 acres were let for £6,000; which, little 
though it be, is yet 7 per cent. on the purchase-money paid by the 
company. But this rent will be increased as the land improves and 
the tribes become domesticated. At present the great desideratum 
is to lure them to the spot, and to tempt them by self-interest to 
exchange their restless habits for an agricultural lite; for no Euro- 
pean colonists could live and labour uuder an Egyptian sun. 

‘“‘ Nothing in this excursion interested me more than a discovery 
of the fact that the ‘desert,’ so called, between the Mediterranean 
and the Red Sea, is not such by any irreversible decree of nature ; 
and that the sand which characterises and constitutes it is under- 


it will pass for about twenty miles, and by that of the lakes known ! laid at a depth of only a few inches by a rich alluvial soil, the 
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deposit in past years of the Nile. This fact presents the opera- 
tions of the Canal Company under a new aspect. Looked on from 
a@ political point of view in connection with war between the great 
powers of Europe, they may be supposed to have one tendency or 

ther ; but regarding them in the interests of humanity alone, it 
is manifest that to convert tens and hundreds of th¢ ds of acres 
from desert into fields of corn and cotton is to confer an inappreci- 
able boon on the population of Egypt; and by increasing its pro- 
duction, more especially of cotton, to extend the same to future 
thoysands of Lancashire operatives, the children of those who 
would not now be starving had Egypt been irrigated and cotton 
grown there last year, as it may hereafter be under influences now 
setin action. Should the Maritime Canal turn out a total failure, 
the fresh water canals which have flowed out of that enterprise may 
prove the regeneration of Egypt; and, commercially, a valuable 
accession to the wealth of England. As far I can ascertain from 
parties favourable and parties hostile to the canal, there do not 
appear to be any insuperable engineering difficulties in the 
way ofits formation. It is a mistake to suppose that the soil to be 
cut through is only light sand which the wind will drive back as 
fast as it is excavated. On the contrary, as already stated, alluvial 
soil is frequent!y found within a few inches of the surface; and 
where it is not so, gravel and calcareous rocks exist in large 
quantities. As far as present experience can show, it appears that 
the sand and soil through which the water is now flowing bind 
well, and that very little water is lost by filtration. The desert on 
both sides of the canal abounds with tamarisk and a small low 
shrub, something like broom. ‘The banks will be planted with this 
last, the roots of which will give them, it is thought, the solidity 
required. Nor is the compatiy daunted by fears of the entrance at 
Port Said ‘silting up’ with sand, inasmuch as the elevation of the 
water of Lake Menzaleh will canse a‘ scour’ into the sea, which 
they hope will effectually prevent that evil.” 











AvsTRALIAN Manvcractures.—To the manufacture of colonial 
wine, and of imported tobacco leaf, which have vow attained 
important dimensions, we have lately added that of cigars, which 
numbers at least two rather large establishments in this city, employ- 
ing thirty or forty men each. Other industries of minor importance 
have followed in the train of these—of steamed hoops from Van 
Diemen’s Land, and Victorian paling, of cigar boxes from colonial 
cedar, and of wine casks from silver wattle, the produce of Van 
Diemen’s Land. For this last-named purpose the material is said 
to be excellent, perfectly tasteless, colourless, and strong in 
fibre. Active steps have been taken for obtaining a grant of 
land on the south bank of the Yarra for the establishment of a 
paper factory, under the management of acompany. In the same 
neighbourhood it is proposed to establish a manufactory for the pro- 
duction of sulphuric acid and other chemicals. The manufacture of 
ready-made clothing is becoming an important branch of industry 
in Melbourne. Some of the larger retail and wholesale houses employ 
each as many as sixty men and women, the latter principally in the 
machine department. It is stated by the proprietors that the average 
wages of the men are £3 a-week, and of the women about half as 
much, and that persons skilled in this description of labour are hard 
to be got, and may therefore readily obtainemployment. A woollen 
manufactory has been commenced at the Pentridge Stockade. It is 
worked by the prison inmates, and, although yet in its infancy 
— capital blankets have been made at the factory.—Melbourne 

ge. 

James Wart A PuotocraPuEr.—The oft-quoted line in Taylor's 
play, that “the world knows nothing of its greatest men,” may 
sometimes apply to those whose biographies are most elaborately 
written. Indeed, it is eminently for the comfort of society, although 
very distracting to biographers and psychologists, that men of 
genius do sometimes indulge in eccentricities, and have pet crotchets, 
cranks, and whims, and hence are very good company; whilst 
clever dull folks of one idea, with lives all on the surface, and 
hence very easily drawn, are too frequently insufferable bores. The 
curious fancies and recreations of men of genius {have a special 
chapter devoted to them in that rare and quaint wonder-book which 
Mr. Wanley wrote about the folks of this “ little world.” But many 
illustrations of intellectual way wardness, more remarkable even than 
any which he quotes, readily occur to the mind of every one 
tolerably conversant with the histories of great men. It is true that 
these glimpses behind the curtain sometimes reveal things that had 
better have remained concealed, since there are few lives that do not 
furnish the devil’s advocate with a brief. But the conclusion drawn 
from this, and which humdrum folks find such comfort in believing, 
is not true. It is equally false and uncharitable to conclude that 
there must be tares because there is wheat, and that unnumbered 
furies always attend on genius and lure it to destruction. Many a 
pursuit, apparently so incongruous as to be set down for an eccen- 
tricity of genius, or even denounced as wicked, may have a hidden 
purpose, of which other men could no more judge than the savage 
who never saw flame could estimate the meaning of the charred 
wick of an extinguished lamp. If, for example, James Watt, the 
engineer, had a century ago declared his ability to produce photo- 
graphs, and if some elaborately executed sun-pictures, without any 
explanation of the process, had really been found among his papers, 
we can well believe that, with the knowledge then prevalent, even 
his fame would have scarcely sufliced to protect him from being held 
up to ridicule as a visionary, or branded as the perpetrator of an 
elaborate deception. It is something to be thankful for that all this 
did not actually occur, as human ignorance has already enough to 
answer for. There have recently come to light some pictures 
executed by James Watt which were undoubtedly produced by the 
agency of light, and probably at a date long auterior to the com- 
mencement of the present century. Yet some of these are so 
exquisite in colour and sharpness, that persons who have made 
photography their especial study found it difficult to decide, on mere 
examination of individual specimens, that they had not been pro- 
duced by the brush. The marvel becomes still greater when it is 
considered that moderu photographs on paper, especially on coarse 
and common paper like these newly-discovered pictures, turn 
yellow and fade in a few years. There has not yet been found any 
explanation of the process by which the pictures were produced, but 
there is intrinsic evidence that the material employed differed alto- 
gether from any now ordinarily used. The detailed description and 
the history of the discovery will not be made public until the in- 
vestigations now being industriously pursued have been completed. 
he specimens already found comprise some pictures on metal 
resembling the early Daguerreotypes, and a number of large priuts 
on paper. The date of the metal pictures can be approximately 
fixed, since one of them represents Watt's house at Soho as it 
appeared prior to certain alterations made about 1791. ‘The paper 
pictures are mostly copies of figure compositions by Angelina 
Kauffman; differing, however, from the originals in having the 
figures reversed. Oue of these pictures, printed on a sheet of water- 
lined foolscap paper of very coarse texture, was exhibited at the 
last meeting of the London Photographic Society, in order that the 
experts present might decide whether it had been produced by the 
agency of light, ‘The general conclusion arrived at was that it was 
undoubtedly an untouched photograph. Whatever the material 
employed, it had evidently been laid on the surface of the paper 
like a sensitive varnish. On the back of one of the prints was 
found au inscription in the handwriting of James Watt, identifying 
it as his production. From the great scientific interest attached to 
this discovery, and the care and skill with which it is being investi- 
gated, there can be little doubt that all the particulars will eventually 
be found out. There will then be need for our neighbours to pro- 
duce very convincing proofs of the independent re-discovery of the 
art by Daguerre, as there is a great mystery about his early expe- 
riments, and evidence has already been obtained that these newly- 
found photographs were originally exported to France, whencethey 
have now, by a strange chance, come back to the Patent Museum at 
South Kensington.—Lancet. 





THE LONDON AND MEDITERRANEAN STEAM 
NAVIGATION COMPANY’S STEAMSHIP ITALIA, 


Tuts vessel, originally fitted with high-pressure (130 lb.) engines 
and surface condensers, was tried on Friday with new boilers and 
engines, supplied by Messrs. Maudslay, Sons, and Field. The 
length of the vessel between perpendiculars is 210ft.; extreme 
breadth, 28ft.; and depth of hold, 16ft.; builder’s tonnage, 800 tons. 
This vessel is now fitted with three-cylinder horizontal expansion 
engines, on the principle supplied by Maudslay, Sons, and Field to 
H.M. steam vessel Octavia, and also with surface condensers and 
superheating apparatus. 

The engines are of 120-horse nominal power, and have three 
cylinders, each 40in., diameter, with a stroke of 2{t. Gin. working on 
to a three-throw crank shaft with the cranks set at 120 deg. to each 
other. The cylinders are entirely cased with steam, having steam 
jackets round their circumference and to their ends, and are intended 
to work with steam of a pressure of 251b. per square inch. The 
collective area of the pistons is about one half greater than in 
ordinary engines of the same power, it being intended to realise four 
times the nomina! power with the steam cut off at one-fifth of the 
stroke, The steam is shut off entirely by the slide valve, without 
the use of the ordinary expansion valve. ‘The slide are specially 
adapted for this purpose. They are double ported slides, as far as 
the eduction passages are concerned, but have three steam openings, 
in order to give the requisite area for the admission of the steam. 
They are worked by a shaft, with suitable cranks, running across 
in front of the stide jacket. This shaft is driven from the main 
crank shaft of the engines by a system of wheel work. ‘The two 
intermediate wheels of this system are mounted in a movable 
frame, which may be raised or lowered at pleasure; the effect 
of which is tovary the position of the cranks on the shaft that works 
the slides in relation to the position of the engine cranks. By this 
means the steam may be shut off at any part between one-fourth and 
one-seventh of the stroke, and by thesame meansthe slide cranks may 
be shifted into the proper position for reversing the engines. There 
are two surface condensers, which are placed, together with their 
air-pumps, on the opposite side of the vessel to the cylinders, and 
opposite the two outer ones. The space between the two condensers, 
over the cylinder cross-heads and piston rods, is occupied by the 
engine jplatform. By this arrangement all the working parts are 
brought well in view, and are easily reached by the engineer on the 
platform. ‘The condensers are a modification of that description 
c<nown as Hall’s, in which the condensing water surrounds the ex- 
terior of the tubes while the steam is gondensed within them, but 
in this case the tubes are placed in a_ position inclined 
from the horizontal line with covers forming chambers 
at each end; the exhaust pipe from the cylinder is brought into the 
chamber at the highest end of the tubes, and the condensed water is 
delivered into that at the lower end, from which it is conveyed to 
the air pump. ‘This arrangement leaves both ends of the tubes 
conveniently exposed, when the covers are removed, so as to be 
readily cleaned, while at the same time a space is left below the 
tubes for any mud that may be carried into the condensers to settle, 
and from which it can be easily removed. The condensing water 
is driven through the condensing tanks by a plunger pump, fitted 
with lignum vite packing and india-rubber foot and delivery valves. 
This pump is placed opposite the middle cylinder, and worked 
by arod direct from the piston of that cylinder. The condensed 
steam is pumped by the air-pumps into an open cistern, from which 
it is forced by the ordinary feed pumps into the boilers. This 
arrangement of engines offers the advantage of great economy of 
fuel, with a comparatively simple arrangement, while at the same 
time it gives an equable power ; and the centre of gravity of the 
different moving parts being always the same in relation to the 
vessel, it does away with the unpleasant vibration generally given 
to the vessel by the moving parts of quick-going engines. In the 
uptako of the boiler is fitted a superheating apparatus as patented 
by Mr. Field, which consists of a series of flattened tubes, through 
which the steam passes on its way to the engines. These tubes are 
placed in rows, one above the other, so as to offer the least possible 
obstruction to the heated gases passing to the chimngy, and the 
apparatus is so constructed that any of the tubes may be readily 
taken out and renewed, should they at any time become defective, 
without interfering with the others ; while at the same time their 
exterior surfaces can be easily cleaned from any soot that may be 
deposited upon them. The screw propeller is three-bladed, and 
17it. 6in. pitch. At the trial at Maplin Sands, on the 19th June, 
the draft of water was 9{t. Gin. forward, aud 11ft. 9in. aft, equal 
toa mean of 10ft. 7jin. with an area of immersed section of 235 
square feet. ‘I'he pressure of the steam was 22 1b. and vacuum 
27in., the engines making 73 revolutions per minute. The mean 
speed of four runs at the measured mile was 11-387 knots, the 
temperature of the superheated steam Leing 330 deg., and the 
indicator showed a mean of 617-horse power. 





Cuirron Susrexsion Brioce.—The works in connexion with this 
bridge are now making rapid progress. The last of the nine wire 
ropes necessary for the construction of the temporary bridge has 
just been successfully carried across. ‘These iron wire ropes (each 
of which weighs two tons, and is of extraordinary strength) are 
now being finally adjusted. Three of them fall upon either side of 
the position which will be taken by one set of the main chains. 
These six ropes will all be strained up level with each other, and 
upon them planks will be placed transversely and secured by bolts, 
forming a platform seven feet in width from tower to tower. Two 
others of the chains will be placed 34 feet above this platform, so as 
to form hand rails to the temporary bridge for the safety of the men 
engaged upon it. Ata greater altitude than all the others is placed 
the ninth wire rope, on which will run the traversers which will 
be used in conveying the materials to their required positions. ‘I'o 
facilitate the construction of the temporary bridge a “ cradle” has 
been made, consisting of a light iron frame and wooden floor, 7}ft. 
square, which will run on the wire ropes described as the hand-rail 
ropes. Workmen will be sent out to the middle of the span in this 
cradle for the purpose of fixing the floor of the platform, and will 
be propelled to and fro by means of acrab. It is satisfactory to be 
enabled to report that the difficult operation of carrying these wire 
ropes over so vast a chasm has been effected without the slightest 
approach to an accident, and this may be fairly attributed to the 
effective character of the machinery, which has been specially 
designed for the purpose by Mr. Airey, the resident engineer of the 
works. The strength of the anchorage cannot be doubted, and 
must inspire the men with confidence while engaged in their 
perilous task. The ends of the ropes on each side of the river are 
secured to four balks of timber, whicb are bolted together, and 
firmly bedded into the solid rock with bricks and cement. Visitors 
to the spot will observe that the whole of the wire coils are on one 
side of the buttress, and it may be as well to state that these pre- 
liminary operations, which have taken some months to carry out, 
will only serve for the passing across of one of the stupendous 
chains which will support the permanent bridge. As soon as one 
chain shall have been suspended the whole of the preliminary work, 
with the exception of the erection of the staging, will have to be 
gone through again, preparatory to the suspension of the second 
chain. Even the iron wire ropes which are now across the river 
will have to be drawn in and passed across again on the other side 
of the buttress. A very general desire has beeu expressed that the 
bridge may be completed by the first week in June of next year, at 
which time the show of the Bath and West of England Society 
will be held on Durdham Down. His Royal Highness the Prince 
of Wales has just become the patron of the society, and it is hoped 
that he may be induced to attend its meeting in Bristol, and at the 
same time to inaugurate the opening of the bridge. It may be 


added that the span of the bridge is 702 feet, and the height from 
the low water to the carriage way 270 feet. Tho engineers are 
Messrs. J. Hawkshaw and W. H. Barlow, and Messrs. Cochrane 
and Co., of Dudley, are the contractors. 





Socrery or Enainerrs.—This Society commenced their usual 
summer trips to the various engineering and other works likely 
to afford information to the members on the 8th inst., when they 
visited the works of the Crystal Palace District Gas Company. 
The members having assembled at Bell Green, Sydenham, were 
conducted over the gasworks by the manager, Magnus Ohren, 
Esq., who kindly explained the various apparatus and the detailed 
method of manufacture. These were fully discussed by the various 
members present, who afterwards adjourned to the Crystal Palace.— 
Ou Monday last, June 22nd, a large number of members proceeded 
to Croydon to view the sewerage and irrigation works, the whole 
of which were thoroughly inspected. The benefits derived from 
the use of town sewage in this locality were explained by Mr. 
Marriage, the gentleman who is farming the land so irrigated, who 
kindlv placed every information on the subject at the disposal of 
those present. The members were then invited to dinner by H. P. 
Stephenson, Esq., one of the past chairmen of the Society, at his 
residence, Duppus Hill, Croydon, and the party broke up at a late 
hour.—Several other scientific expeditions are in contemplation 
during the present recess of the Society. 


Foreien anp Coxonia Jorrixas.—The Great Northern Railway 
of Brazil is doing a large business, and the works are advancing 
with great rapidity. The Boca Railway is also steadily progressing. 
Swarms of locusts have in many places lodged on the Ottoman 
Railway, and compelled the engine drivers to proceed with great 
precaution. The locusts, on being crushed by the engine on the 
rails, make them excessively greasy and slippery, so that the wheels 
will scarcely bite. The cousequence is some degree of danger, and 
sand has to be dropped on the rails to give the wheels a hold. 
Several trains from Ephesus have been considerably behind time 
through the locusts taking possession of the line. —Bombay Harbour 
is to be fortified without delay. The Bombay Times, alluding to the 
action taken by the Government upon the subject, says :—* No doubt 
the orders have been issued in consequence of the serious appre- 
hensions prevailing in England, at the date of our latest telegrams, 
of a disruption of friendly relations with America. In the eveut of 
a war between the two countries, the Americans would, doubtless, 
direct tho best efforts of their navy for the injury of the British- 
Indian commerce, more especially of the cotton trade. And, more- 
over, the injury that American clipper-built steamers, privateering 
in the Indian Ocean and Arabian Sea, might do to our shipping may 
be learned from the destruction that has been wrougut by the 
Alabama alone. Our Bombay harbour and our Indian waters are 
at present far from a state of security against the men-of-war and 
privateers of a belligerent power.”—A Lisbon paper announces the 
completion of the railway between that city and Badajoz, the first 
locomotive having passed over the entire line. By the 20th of 
August it is expected the northern line from Lisbon to Oporto will 
also be completed.—-The International Financial Society have made 
arravgements for the purchase of the entire property and rights of 
the Hudson’s Bay Company, giving the price of £300 for every 
£100 stock of that company. Its total capital is £500,000, and the 
amount of the purchase will, therefore, be £1,500,000. A deposit of 
£100,000 bas already been paid, and the remainder is to be met on 
the 1st of July next, or interest thereon is to be allowed to the 
Hudson's Bay proprietors at the rate of 5 per cent.—A prospectus 
has been issued of the Great Indian Peninsular Extension Railway 
Company, with a capital of £1,000,000 in shares o: £20. Tho 
general object is to construct feeders to the main line, and particu- 
larly to establish a branch of 96 miles from Asseeaghur to Indore in 
Central India. No Government guarantee can be obtained, but the 
directors are confident of ample returns from the natural traflic.—A 
great trading enterprise has been brought forward in London, under 
the patronage of the Viceroy of Egypt, and under the auspices of 
some of the leading financial Egyptian houses in France and 
England. The Viceroy, by a liberal subsidy, has called into 
existence a Steam Navigation Company for the Red Sea and the 
Nile, and at his own expense is about to complete telegraphic com- 
munications at all the principal points, and to the frontiers of 
Abyssinia. The present undertaking, called the Egyptian Com~- 
mercial and Trading Company, is introduced by the International 
Financial Society, who offer for public subscription one-fourth of 
the proposed capital of £2,000,000, the remaining three-fourths 
having been subscribed by firms at Alexandria, as well as in London 
and on the Continent. 


Inpran Rawways.—The report of Mr. Julaud Danvers, the 
Government Director of Indian Railways, for the year 1862-3, has 
just been issued. According to this document, the progress made 
towards the completion of the lines has, upon the whole, been satis- 
factory. Seven hundred and forty-seven miles had, on the 31st of 
December last, been added to the 1,609} which were open for traflic 
on the Ist of January, 1862. Since the beginning of this year 184 
wiles more have been finished, making a total of 2,528 miles upon 
which passengers and goods are now being conveyed. The greatest 
distance traversed in a direct line is on the East Indian Railway, from 
Calcutta to Benares, 540 miles; the next greatest is the trans-penin- 
sular line from Madras to Beypore, 405 miles; and the next from 
Bombay to Sholapore, across the Bhore Ghat, 295 miles. In the 
year 1861 the goods sent out from this country for Indian railway 
construction weighed 182,621 tons, and cost £1,669,443; last year 
these respective amounts were 138,013 tons, and £1,487,582, which, 
added to former years, makes a total of 2,597,941 tons of materials, 
of the value of £13,843,392 sent out to India from this country, in 
3,292 ships, for the purposes of the railways. With regard to the 
persons employed on the open lines, compared with last year the 
number of natives is 35,466 against 32,148; of Europeaus, 2,544 
against 2,181. On the 3lst of December, 1862, the number of pro- 
prietors and debenture holders were 31,420, having increased by 
5,260 in the course of the year, the increase being in the same ratio 
as the capital. In the course of the past year there has been an ex- 
penditure of £5,810,852, that in England having been £1,854,289, 
and in India £3,956,563. The amount raised by the companies, in 
addition to the sum of £2,515,496 which stood to their credit on the 
1st of May, 1862, was £5,238,567, so that on the Ist of May there 
was a balance of £1,943,211 available for the current year’s expen- 
diture. It has been estimated that the expenditure for the year 
1863-64 will be £2,012,000 in England, and £4,189,000 in India; and 
that £5,293,000 will be raised to meet it, in addition to the balance of 
£1,943,211. The amount which had been raised on the 3(th of 
April, 1862, by share capital, was £31,308,641; by debentures, 
£11,756,249 ;—total, £43,064,890. On the 30th of April these amounts 
stood-—share capital, £36,155,142 ; debentures, £12 062 894 ;—total, 
£48,218,036. ‘The net receipts from all the open lines for the year 
ending 80th June, 1862, were £434,184, against £311,367 of the pre- 
vious year. ‘he numbers of passeugers conveyed in the samo 
periods were 6,227,465 and 4,912,955 respectively. The present 
changeable condition of the lines, it is remarked, makes it very 
difficult to draw any conclusions as to their real value. While 
some are partially finished, and extending in length every few 
mouths, while o:zhers are finished, but are without access to the 
stations, and while it is uncertain what will be the cost of the 
permanent establishments, and what the expense of maintenance, 
it is impossible to estimate, with any degree of accuracy, their 
remunerative powers. ‘Lhe amouut which had been paid to the 
several companies for guaranteed interest up to the 31st of Decem- 
ber, 1862, was £8,269,190. This sum is subject to a deduction of 
about £1,600,000 which the Government had received from the 
earnings of the railways, leaving a debt of about £6,650,000 against 
the companies. ‘The annual amount that will be due from the 
Government for guaranteed interest, when the lines are finished, 
may be taken at £3,000,000; but the profits of the lines are now 
rapidly increasing. A considerable portion of ihe above sum will 
cousequently be met by the payments into the Government trea- 
suries in India. The liability of Government will thus diminish 
annually, until at Jast Government will be altogether relieved from 
it. In another year the great cotton fields of Central India and of 
Guzerat will be in direct communication with Bombay, and Delhi 
will be within two days of Calcutta. 
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Tue first part of this invention relates to those machines fo" 
which former letters patent were granted to Thomas Edmondson 
for printing and numbering railway and other tickets, March 19th, 
1850 (No. 13,007). In these machines it has hitherto been customary 
to work the type box and the numbering apparatus independently 
of each other, thus entailing two distinct operations of printing 
when the tickets had to be numbered at both ends. Now by the 
present improvements, by Edmondson and Co., of Manchester, 
tickets can be printed and numbered at both ends by one operation 
of printing, or one end only cau be numbered, or the numbers left 
out entirely, as may be found requisite. 

The second part of the invention relates to railway or other ticket- 
dating machines. In machines of this description it has been hitherto 
customary to supply ink to the types by means of a tape saturated 
with printing ink, such saturated tape passing betwen the face of the 
types and the tickets to be dated. Now by these improvements the 
tape is dispensed with, and the inking of the types is effected by 
means of an inking roller. 

The third part of the invention consists in using discs in which 
slots or apertures are made for the purpose of inserting types, instead 
of using wheels or discs on which the dates are engraved, as at pre- 
sept in use. 

Fig. 1 is aside elevaton, and Fig. 2a frcnt elevation of the im- 
proved machinery for printing and numbering railway and other 
tickets. ‘This machine is particularly adapted for double or return 
tickets. 

Fig. 3isa ae and Figs. 4 to 11 are detached views of parts of 
the same machine. In Figs. 1, 2, and 3, ais the feeding tube, into 
which the blank tickets to be printed and numbered are put ; } is the 
feeding slide ; and b', the lever by whicb it is moved to and fro; this 
lever is worked by the ecceutric c! on the shaft c, each revolution of 
which brings forward the lowest ticket in the tube aon to the table d, 
as described in the specification of letters patent granted to 
‘Thomas Edmondson, March 19th, 1850 (No. 18,017). e is a box con- 
taining the type for printing the tickets; this bex is supported by 
the movable frame /, which is drawn down by the cam c*, fixed on the 
shaft c, and raised by a spring in the case 1; the frame falso sup- 

rts the axles for the two sets of numbering wheels g and A, placed 
in this instance one on each side of the type box e, but which may be 
placed both on the same side thereof. The tickets, in passing over 
the table d, receive first the number from the set of wheels g, then 
the requisite printing from the type in the box e, and then the 
second number at the other end of the ticket from the set of wheels A; 
they then drop as usual into the tube 4, the block in which is 
gradually lowered by the ratchet wheel s', lever £?, catch 43, and 
link &*, actuated by the lever 4}, as now customary. 

The peculiar construction of the numbering wheels, and the 
mode of working them, is shown best in the detached views Figs. 4 
toll. The first or unit wheel, marked g' in Figs. 4 and 5, is actu- 
ated at every rise of the frame / by the lever / vibrating on the axle 
of the numbering wheels, and joiuted to the links /', the lower ends 
of which are joiuted to the framing of the machine; to the lever / 
is jointed the catch /*, taking into the ratchet wheel g*, which is fast 
to the unit wheel g', both the wheels g' and g? are loose on the boss 


| on the numbering wheels, the object of which is to be able to throw 


of the ten wheel g’, to which is fixed the ratchet wheel g* (see Figs. 6 | 
and 7). When the unit wheel has moved once round the projection | 
m* acts upon the short end of the lever m, to which is jointed the | printed and numbered at both ends with the printed surface upwards, | 
catch m!, acting on the ratchet wheel g*, and moving it two teeth or | and the attendant can always see the work in progress.—f{ Want of | the preceding week, ending the 6th inst. The receipts for the half 
one division of the ten wheel g*. The wheels for the hundreds and | space prevents our illustrating the improved dating press. | | 
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thousands, marked g® and 9’, are successively actuated in a similar 
manner. All the ratchet wheels for moving the numbering wheels 
are provided with retaining catches /* in the usual manuer, and each 
ratchet wheel has twenty teeth, or twice the number of projections 


all or any of the pumberivg wheels out of action when required, by 
placing the retaining catches in the intermediate teeth of the ratchet 
wheels. In Fig. 10 the driving catch m! is in gear with the ratchet 
wheel g*, and at the next stroke of the lever m the ratchet wheel g* 
is only moved one tooth, thereby bringing the numbering wheel g° | 
into the position shown in Fig. 11, the range of the lever m in Pig. 10 
is limited by the sliding holder », which holder at the next move of | 
the lever m drops into the position shown in Fig. 11, after which the 
catch m! continues to move the ratchet wheel for two teeth. | 
The position of the sliding holder nis set by the attendant when 
—s 

‘igs. 12, 13, and 14 represent another improved mode of con- 
structing and actuating the numbering wheels; g' is the unit wheel 
fixed to the ratchet wheel g*, which is driven. as above described, by 
the catch /, and held by the retaining catch ; when the unit wheel 
has performed one revolution the projection m?, fixed to the ratchet 
wheel g’, acts upon the tail of the swivel-piece m?, thus pressing the 
catch m' into gear with the ratchet wheel g*, which, as before 
described, is fixed to the boss of the ten wheel g*; the upper end of 
the swivel piece m%acts upon a spring fixed to the back of the catch 
m! to allow the catch to ride over the teeth of the ratchet wheel. 
When the ten wheel 9’ has performed one revolution, the catch m? 
acts upon the incline at the end of the spring m* attached to the 





ratchet wheel g‘, and forces the stud m* at the end of the incline 
beyond the face or side of the ratchet wheel g*; this stud then acts 
upon the tail piece m*, which, being fixed to the axle m°, brings the | 
catch m? (which has a back spring and lever m*%, as described in | 
reference to the catch m') thto gear with the ratchet wheel g° fixed | 
to the boss of the hundred numbering wheel g*, When the number- 
ing wheel g° has performed one revolution the incline at one end of 
the spring m', fixed to the ratchet wheel g®, comes in contact with 
an incline projecting from the inside of the frame /, and forces a stud 
at the end of the side spring intoa hole in the ratchet wheel g* 
fixed to the thousand numbering wheel g’, thus uniting the whole 
set of numbering wheels, The ratchet wheels g*, g*,g®, and g%, are 
furnished with retaining catches &, under which are tvo eccentric 
shafts /*, placed in a line with each other for lifting them out of gear. 
By means of these improvements in the construction of the 
numbering wheels and ratchet wheels, by which they are actuated, 
greater strength and durability are obtained. ‘The ink (of the same 
or of different colours) is applied to the type and numbering wheels, 
when the frame / is raised by the rollers 0, o!, and o?, supported in 
bearings fixed to the slide p, which is actuated by the elbow lever | 
p', to the horizontal arm of which is jointed the link c+, actuated by | 
the eccentric c3, fixed tothe shaftc. The iuk is contained in the 
three troughs g, in which are rollers q' fixed to an axle furnished | 
with the ratchet wheel 9°, which is moved one tooth at every rise | 
and fall of the swing frame /, by a catch acted upon by the lever b'; 
a traversing motion 1s also given to the ink rollers g' by the grooved | 
cam g° and fixed stud g‘. | 
By means of the improved machinery above described tickets are 
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Locowortves on litcuways.—A short time since a case came before 
the Wiltshire county magistrates at Salisbury, when a Mr. Rowland, 
the owner of a locomotive engine, was summoned for allowing it to 
remain on the highway in the parish of Britford. The summons 
was issued under the [lighway Act, at the instance of Viscount 


| Folkestone, who was very desirous that the question as to the right 


of running engines on highways should be tried. It was argned on 
the part of the defendant that the Act of Parliament pessed iu 1861 


| repealed the clause in reference to locomotives in the Highway Act, 


and the case was adjourned in order that the opinion of the Home 
Secretary might be obtained. Lord lolkestone did not write to Sir 
George Grey, but applied to Baron Wilde, who gaveitas his opinion 
that the use of locomotives along a highroad was legal. If they 
were driven too fast so as to cause « nuisance, then the owner could be 
indicted, but there was no penalty recoverable under the Highway 
Act. During the past week the Wiltshire magistrates have received 
the following letter from the Home-oftice, which decision is of con- 
siderable importance to engineers: — “Sir,—I am directed by 
Secretary Sir George Grey to acknowledge the receipt of your letter 
of the 9th inst., and to inform you that in compliance with the 
wishes of the Justices of the division of Salisbury and Amesbury, Sir 
George Grey has this day issued an order which will appear in the 


| Gazette of next Tuesday, prohibiting the use of any kind of locomo- 


tive whatever propelled by steam or any other than animal power on 
the highways within the several parishes comprised in the above- 
named division, excepting between the hours of nine o'clock at night 
and seven in the morning. I have the honour to be, &c.—H. A. 
Bruce.” 

Trarric Recewrts.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 13th of June, on 
10,684 miles, 10 £559,720, and for the corresponding week of last 
year, on 10,237 miles, to £578,945, showing an increase of 447 
niles, and a decrease of £19,225 in the receipts. The gross receipts 


| on the following fourteen railways amounted in the aggregate, on 


7,297 miles, to £433,634, and for the corresponding week of 1862, 
on 7,036 miles, to £159,246, showing an increase of 261 miles, and 
a decrease of £25,612 in the receipts. The decrease on the Great 
Eastern amounted to £3,580; on the Great Southern and Western 
to £795; on the Great Western to £3,298; on the Lancashire and 
Yorkshire to £8,800; on the London and North-Western to £4,080 ; 
on the London, Brighton, and South Coast to £3,948; on the 
Manchester, Sheffield, and Lincolnshire to £1,031; on the Midland 
to £2,454; and on the South-Eastern to £5,162; total, £33,148. 
But from this must be deducted £1,466, the increase on the Cale- 
donian; £1,913 on the Great Northern; £1,876 on the London and 
South- Western ; £1,499 on the North British ; and £782 on the 
North-Eastera—together, £7,536, leaving the decrease as above, 
£25,612. The goods and miueral tratfic on those lines amounted to 
£219,471, and for the corresponding week of 1862 to £194,022, 
showing an increase of £25,449. The receipts for passengers, 
parcels, &c., amouuted to £214,163, against £265,224, showing a 
decrease of £51,061, the comparison being with an Interuatioual 
Exhibition week of last year. The tratlic receipts on 63 other lines 
amounted, on 3,386 miles, to £126,086, and for the corresponding 
week of last year, on 3,201 miles, to £119,699, showing an increase 
of 185 wiles, aud of £6,387 in the receipts. The total receipts of 
the past week show a decrease of £9,990 as compared with those of 


year, thus far, generally show an improvement over those of last year 
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TO CORRESPONDENTS. 

Notice.—A SpPrcIAL Epition of THE ENGINEER is 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," Covers for binding the dolume can be had from the publisher, 

price 2s. 6d. each. 





W. J. C.—The question of identity or resemblance would be rather a close 
one for the lawyers. 

W. E. C.—The triul of steam fire-engines takes place on Wednesday next at 

the Crystul Palace. 

X. Y. Z.—We know of no work oncupolas, Truran's, published by Messrs. 
Spon, is the only good work on Blast Furnaces 

C. J.—Mr. Bertram, of Greenwich, has welded Cornish boilers together, dis- 
pensing wth rivets, end making a good job. 

A. W. (Stockto»).— Ie d/o not thing the suggestion of a rerolving tower ia a 
newspaper would invalidate a patent subsequently obtamed by another 
person. 

T. W.—Bulmer and Sharp's patent is dated June 5th, 1856. Jt is sti/l in 
Sovee. You had best send to the Patent Ofice and procure a copy of the 
specijication, 

P. B (Frankfort).— We hardly understand what kind of a work on Civil 
and Mechanical Engineering wou require as a “handbook”  Moles- 
worth's ** Pocket-Look of Formule” is excellent of its kind. 

J. 8S. P.- Such a summary os you ask for was givea in Tusk ENGINERR of 
August Sth or Lith last. Schiele’s patent for the “ anti-friction” curve is 
nearly expired. We wi'l ascertain the date and inform you next week. The 
specification describes the mode of setting out the curce. 

A. H.—The three-cylinder locomotive, in the form in which you propose it, 
was patented by George Stephenson, aad a few were built They have also 
been made in America by Messrs. Norris, of Philadelphia, They possess 
no advantages over engines ef the ordinary construction. 

C. D. B.—If you are now forcing water to any giren height by a Bull engine 
having a 2l-in. pump pole, and you wish to force to the same height with a 
40-in. pole, vou. will r-quire rather more than twice your present weight ov 
the pole. This is irrespective of the size of the main through whieh vou 
Sorce. 





SHALE OILS. 
(70 the Editor of The Engineer.) 

Sir,—I see in Tuk Excixerr of the previous week that a correspondent 
refers to my remark in the paper read by me at the Society of Arts that 
shales had not been found ble for facturing hydrocarbon oils, and 
1 should be obliged by your allowing me to say that the remark to which he 
refers had only a retrospective application to the period previous to the 
use of the Boghead mineral for that purpose. 1 am aware that since then 
shales have been used for the purpose with success, and that they only 
require to be properly worked to yield good oil. 

The Broxburne Works to which he refers | was acquainted with at the 
time they were being started, but though I have not yet had an oppor- 
tunity of seeing them Iam glad to learn that they are progressing satis- 
factorily. Bess. H. Pau. 

8, Gray's-ian-square, 23rd June, 1868. 








Tur Enarineer can be had, by order, from any newsugent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following ters (paid in advance/:— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
Tur ENGINEER is registered for transmission abroad. 

Advertisements cannot Le guarenteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfil. Ail 
single advertisements from the country must be accompanied by stamps in 
payment, 

Letters relating to the advertisements and publishing department of this paper 
are to be addressed to the publisher, Mn. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUB ENGINEER, 163 
Strand, London, W.C. 
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THE EXPANSIVE WORKING OF STEAM. 

THE ultimate quantity of mechanical power which theory 
assigns to steam is so great, that there is something tan- 
talising in comparing with it the dynamical results 
attained by even our very best engines. Theory, of course, 
prescribes an infinite pressure and an infinite degree of ex- 

ansion. Asa practical approach to such a pressure we 
fon the legend (in the Johnsonian sense of any memorial 
or relation) of the German doctor, Alban, who sent his 
steam upon the piston at 1,0001b. per square inch. This 
was done, too, here in London ; and although the perform- 
ance was for no great space of time, it is not recorded that 
any one was blown up. Now, to obtain the greatest effect, 
theoretically at least, from steam, of whatever pressure, it 
is necessary to work it in a condensing engine, and to con- 
dense down to a perfect vacuum. Let us suppose, then, 
that steam of a total pressure of 1,000 lb. per square inch, 
as measured from a vacuum, be expanded to a final pressure 
of ,';th 1b. only per square inch, as measured above thesame 
datum. Here the expansion is ten-thousaad fold, and if 
the temperature of the steam be maintained during expan- 
sion by superheating or steam jacketting, the effect or power 
obtained will be 10°21 times greater than if the same 
weight of steam were worked without expansion. 
Thus, if an engine work, without expansion, with 
5 1b. of coal per hourly indicated horse-power, the rate of 
expansion just considered should result in a consumption 
of -491b. of coal only for the same effect, this quantity 
being exclusive, however, of that required to maintain the 
heat of the steam during expansion. But, if we could 
impart even three-fourths of the full heating value of good 
coal to the water in steam boilers, we should, upon the 
same theoretical consideration, attain to a still greater 
degree of economy. Thus a pound of good coal gives off 
in combustion as much heat as would raise 16,000 lb. of 
water through a temperature of 1 deg., or more than 
enough to raise 13 1b. of water of ordinary temperature 
into very high pressure steam. If, then, we attained an 
ordinary rate of evaporation of 10 1b. of water per pound 
of coal, we should be working with, say, 3 lb. of coal per 
hourly indicated horse-power, with condensation and without 
expansion ; and, with the allowance already mentioned 
for maintaining the temperature of the steam during ex- 
pansion, with hardly more than } lb. per horse-power, with 
an expansion of ten-thousand fold. ‘his would be a 
tolerably close approach to the theoretical economy of heat 
as referred to Joule’s equivalent. For if we obtain from 
a pound of coal, say, 12,000 “units of heat,” or, in other 
words, as much heat as would suffice to raise 12,000 lb. of 
water through 1 deg., or 10 1b. of water through 1,200 deg., 








then the mechanical power represented by each unit of heat 
being 772 foot-pounds, the corresponding total power re- 
presented by a pound of coal (even when but three-fourths 
of its total heating power is calculated upon) is 9,264,000 
foot-pounds, equal to ?:3'4:¢¢9 = 4°67 hourly horse-power, 
corresponding to 0°214 1b. of coal only per indicated horse- 
power per hour. 

Every one conversant with the theory of steam must 
have made calculations of the nature just illustrated, and it 
is possible that, in some instances, the whole theory has 
been denied because of the apparent impractacability of 
attaining anything approaching such results in practice. 
Watt understood the advantage of condensation and the 
general theory of expansicn, but with steam of very low 
pressure, his engines required from 7 |b. to 101b. of coal 
per actual hourly horse-power, a result attributable, ia a 
great measure, no doubt, to imperfect workmanship. Now, 
however, marine engines worked with steam of less than 
251b. pressure are going, by the month together, with 
only 2 lb. per horse-power, and it is therefore reasonable to 
still look for a gradual improvement even upon this 
economical rate of consumption. In the manufacturing 
districts, and indeed, generally, upon land, extreme economy 
of fuel is not of such great consequence, but for steam 
vessels it is everything. In many parts of the world 
coal costs £3 and upwards a ton, but even this does not 
stand so much in the way of economical steaming as the 
very weight of the coal required to be carried and of the 
boilers and engines themselves, the total weight of coal 
and machinery being so great as to preclude the protitable 
conveyance of cargoes on long voyages. The largest trans- 
atlanticsteamships (not referring to the Great Eastern) leave 
port with 1,400 tons of coal on board, while the weight of 
their engines and boilers, in working trim, is nearly as 
much more. If half the weight and cost of the coal 
could ve saved, and space and displacement correspond- 
ing to 1,000 tons could be liberated for the conveyance 
of merchandise, how different would be the commer- 
cial result. Such a saving is likely, however, to be 
soon generally effected, for the mechanical and com- 
mercial practicability of driving a 3,000-ton ship at a 
mean speed of 13 knots with, at most, 60 tons of coal in 
24 hours, has been virtually established by the practice of 
the Peninsular and Oriental Company. The machinery 
by which this is effected is, however, costly and very heavy, 
p Aamo the increased weight of the engines is in a great 
measure off-set by the diminished number and weight of 
the boilers, while a great saving of bulk and displacement 
in coal bunkers remains as net gain, irrespective of the 
money saving in the diminished consumption of coal 
itself. 

As far, then, as economy of fuel is concerned, very good 
results are already obtained with steam of from 20 lb. to 
25 lb., moderately superheated and with surface condensation, 
but a further advantage remains to be obtained from steam 
of higher pressure and an increased speed of piston. A 
good high-pressure marine boiler would, it might be sup- 
posed, be now forthcoming since the extensive introduction 
of surface condensers supplying distilled water. Discredit 
has been thrown, however, upon high-pressure steam on 
shipboard, by the failure of a class of boilers of which 
several were introduced two or three years ago, and worked 
at from 100 1b. to 1301b. The London and Mediterranean 
Steam Navigation Company had these boilers, and corre- 
sponding machinery, fitted to two vessels of their fleet; but 
boilers and engines working at less than 251b. have 
already been substituted. ‘The Sicilia has been sold, and is 
advertised for the Braz‘lian trade; but tae Italia, a notice 
of the trial of which appears in another column, has been 
fitted with Messrs. Maudslays’ three-cylinder engines and 
ordinary tubular boilers. The consumption of fuel with 
the original engines was estimated to be hardly more than 
12]b. of coal per hourly horse-power, but the present 
engines, working with steam of hardly one-fifth the pres- 
sure, are not likely to use more than 24 lb. It is undeniable, 
however, that, as a class, the low-pressure engines are much 
heavier, and very much more costly in construction than 
those which they have superseded. It requires a large 
cylinder, or series of cylinders, to obtain a considerable 
power from steam of 23 1b. expanded from five to seven 
fold, especially when the speed of piston is but 365ft. per 
minute. In the latter respect we believe there would be a 
considerable gain by lengthening the stroke, by one-half, 
of most screw-propeller engines, still driving them at the 
same number of revolutions. With thisincrease, and with 
steam of 701b. instead of 251b., pistons of only one-half 
the diameter, one-fourth the area, and hardly one-eighth 
the weight would be required. 

While dealing with expansive working, it will not be 
inappropriate to say a few words as to indicator diagrams 
from expansive engines. It is easy to set out a theoretical 
expansion curve for any point at which the steam is cut off, 
allowing also for the loss of pressure due to expansion. 
For those who do not care to calculate the ordinates, or to 
refer to hyperbolic logarithms, there is (if it be not out of 
print) a very convenient diagram by Mr. Charles Cowper, 
and published by Weale, from which any one may lay 
down a theoretical expansion diagram. ‘This diagram 
was published as long ago as 1549, and yet it care- 
fully allows for the loss of pressure during expan- 
sion, a loss which, indeed, was pointed out by Oliver 
Evans as early as 1805. But no theoretical expansion 
diagram will agree with that obtained in practice from the 
indicator when cutting off at the same point in the stroke, 
nor will the indicator diagram, in many cases, afford an 
accurate representation of the work really obtained from 
the steam used. For in the case of unprotected cylinders, 
with a long stroke and a slow speed of piston, the inter- 
nal cooling is sometimes so great that as much steam is 
condensed on entering the cylinder as appears on the 
diagram. Between two and three years ago a “ board” 
of American naval engineers made a series of experiments to 
ascertain whether there was any gain (!) in expansion, 
and they confined their observations to a condensing 
engine having an unjacketted cylinder with an 8ft, stroke, 
the piston in some of the experiments making but eleven 
double-strokes, or 176 lineal feet per minute. 


In cutting 
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off at about one-third stroke it was found that as much’ 
coal was burnt per horse-power as when following full 
stroke, and it was eventually decided, we believe, that 
there was no gain in expansion! Fortunately, however, 


ferring to the relative volume of the steam thus generated 
at the working pressure it was found that about 40 cubic 
feet of steam were admitted, at each stroke, into a space 
which, but for internal condensation, could have received 
but 20 cubic feet. ‘The tact was that, after the steam was cut 
off, the interior of the cylinder was so long exposed to a 
falling temperature, sinking at last to 100 deg. when the 
communication was open to the condenser, that the inner 
surfaces of the bore lost a great deal of heat, and on the 
admission of steam of 250 deg. and upwards on the return 
; Stroke a great deal was condensed. If moisture once forms 
upon a metallic surface, the abstraction of heat from that 
surfuce in vaporising such moisture, is very rapid but if the 
steam were kept dry, and the cylinder were heated to above 
its normal temperature, the mere internal radiation of heat 
into such dry steam, even at the temperature of condensa- 
tion, would have been very slight indeed. A slight return 
for the heat actually taken from the cylinder at each stroke 
was, of course, made in the re-evaporation of precipitated 
moisture, but as most of this re-evaporation must have 
taken place while the cylinder was open to the condenser, 
the retura was indeed slight. In many cases such re- 
evaporation is the source of an additional loss, by occ- 
sioning back pressure. 

Priming, it is almost needless to say, will greatly affect 
the shape of a diagram. For water coming over with 
steam, and having its heat of, say, 300 deg., quickly evapo- 
rates when the pressure by .which it is surrounded has 
fallen to a point corresponding to 200 deg. or less. 

The leakage of valves also affects the shape of indicator 
diagrams, the extent of this influence being necessarily 
beyond any means of precise estimation. It is practically 
impossible to fit two flat surfaces of cast iron so accurately 
together that, without ports or openings in either, they will 
move less easily with steam of great pressure upon them 
than in the open air. 

In dealing with expansion also, it is very commonly 
assumed that, if the steam be cut off when the piston has 
made, say, one fourth its stroke, the expansion is necessarily 
four-fold. It sometimes happens, however, that the space 
in the steam ports and clearances at the end of the stroke 
are nearly equal to that included in the portion of the stroke 
of the piston for which dense steam is admitted. ‘Thus, with 
an admission for one-sixth of the stroke, if the clearances, 
ports, &c., contained an amount of steam equal also to one- 
sixth of the stroke, one half of the effect of the steam, as 
measured before expansion commences, is lost, and the ex- 
pansive effort is that only due to an admission for two- 
sevenths of the stroke, or only a little more than one-third 
were there no other losses. 

In these, and in other ways, the practical result of ex- 
pansion differs considerably from that assigned by tieory 
alone, and supposing no special circumstances to be taken 
into account. 


BRIDGES OF LARGE SPAN. 


SOMETHING was said, a year ago, of M. Oudry’s scheme 
for bridging the Straits of Messina by a single span of 
1,000 metres or 3,280ft.— the proposed structure being, of 
course, upon the suspension principle. This proposition 
exceeded in boldness that made a few years before, by John 
A, Roebling (the engineer of the Niagara Railway suspen- 
sion bridge), to cross the river Mississippi at St. Louis by a 
single suspension span of halfa mile. The Atlas Works, 
at Sheffield, were, we were confidentially informed, en- 
gaged upon the steel bars for M. Oudry’s great bridge, but 
we, perhaps, run no risk in saying that, it these bars have 
left Sheffield they have not reached Messina. The proposed 
bridge, we may observe, would have nearly five times the 
span of the great opening (676ft.) of the late Hungerford 
Bridge, the chains of which are now being erected over the 
702ft. span at Clifton. We do not wish to attach the wad 
“impossible ” to anything of whieh there is the least 
ground for hope in engineering, but very large suspension 
spans must be made upon improved principles if they are 
to give satisfaction. ‘he Lambeth Bridge, with its three 
spans, of the moderate width of 280ft. each, does not quite 
satisfy us that, even with Mr. Barlow’s mode of stiffening 
the roadway, such structures are likely to come into 
general favour. It is true that the wires of the cables of 
the Lambeth Bridge were twisted together instead of being 
bound up as a bundle of straight parallel fibres, in the 
manner of the cables of the Freiburg and the American 
wire bridges; and the twist so put in has yielded under 
strain, the cables being thereby lengthened, by which the 
joints of the diagonal bracing have been thrown more or 
less out of the positions they were intended to occupy. So 
grat was this stretching at first, that the stone paving 
originally intended to be applied to the bridge, and which 
had been in part placed upon the platform, was found to be 
inadmissable, onl wooden blocks had to be substituted. 
‘The saddles of many of the vertical suspending bars appear 
to have already slipped to some extent upou the cables, 
—_ causing chating, which, however slight in amount, 
is not likely to conduce to the permanent strength of the 
bridge. 

Tubular, plate, and lattice girders, which are, within the 
limits of their application, preferable to any other form of 
bridge, are only able to support their own weight over 
spans of between 1,500ft. and 2,000ft., and would not be 
safe at more than one third of the span at which they 
would thus break down. ‘his is supposing them to be 
made of iron, and of about the ordinary proportionate 
depth. If, as would appear, we are on the eve of a 
vast and cheap production of steel, or * homogeneous iron,” 
if that title be preferred, we may succeed with even wider 
spans. It is not certain either that a greater relative depth 
of girder or truss might not be adopted with advantage. In 
plate iron this cannot, perhaps, well bedone, especially when 
the great quantity of material then required for stiffening, 
or to resist buckling, is considered. ‘There is a depth, for 
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every truss or girder, in which the strength is a maximum 
for a given quantity of material—supposing a prescribed 
arrangement of the material in the sides, as the plate form, 
lattice, &c. The deeper the girder or truss, the less the 
strain and necessary metal in the top and bottom chords, 
and the greater the quantity of material in the sides. If 
the strains between the top and bottom flanges are taken 
on hollow wrought iron columns and tension bars, a deep 
truss may be made of large span with a considerable economy 
of material. We have no very large spans to refer to in 
illustration, but the principle is the same in moderate spans. 
Thus, in a paper lately read before the Institution of Civil 
Engineers, two bridges, a truss and a plate girder, were 
described. ‘lhe dimensions, strains, weights, &c., may be 
given as follows :— 


Truss. Plate. 
AD cia ce. orn eee ces eee, ws ET cee ONE. 0, 
Depth 20s oee i Sk ae «83 OR 


Weight per lineal foot of each 
girder for single line... ... 
Maximum strain produced by a 
live load of 3,000 1b. per lineal 
foot of both girders... ... 
In the plate girder the web varied from Zin. to ,7,in. in 
thickness, while the angle irons and butt straps would, if 
spread out over the whole surface of the web, have 
amounted to more than one quarter inch of additional 
thickness. In the case of the truss, however, of 3Sft. 
wider span and more than three times the depth, the 
whole of the parts forming the sides, or, indeed, the 
whole of the truss, excepting the top and bottom flanges, 
would not, if spread out upon a flat surface of the length 
and height of the truss, have amounted to as much as 
one quarter inch in thickness. How far open trussing 
could be applied with advantage to trusses G0ft. deep, 
and corresponding to, say, 600ft. span, would be seen on 
trial. For such a span a depth of G0ft. would of course 
require but two thirds as much iron in the top and 
bottom flanges or cells as would be required for a 
truss of the same span and only 40ft. deep, corresponding 
to ;ththe span. In trusses or girders over 25ft. in depth, 
and where trains are to run upon the level of the bottom 
flange, the sides can be braced one from the other, with a 
comparatively small quantity of iron. ‘This is done in the 
large railway lattice bridge—six spans, of 397ft. each— 
over the Vistula. It is one of the advantages of the lat- 
tice system that it can be made of greater proportionate 
depth than the plate girder, without increasing the quan- 
tity of iron for a given span in the sides, and with a 
corresponding saving of iron in the top and bottom flanges. 
In other words, the lattice can be applied to wider spans 
than the plate girder, for a given strain per unit of section. 
The late Captain Moorsom, it will be recollected, designed a 
railway bridge with two lattice spans of G00ft. each, for 
crossing the Khine, at Cologne. This bridge received the 
prize from the Prussian Government, and the strains per 
unit of section were, we believe, very moderate. 


5 owt. 3dhows. 
3} tons tension 6 tons. 
} 4} tons comp’n. 5} tons. 


Tus Wetsu Coan anv T20n Traves.—The Newport correspon- 
dent of the Colliery Guardian states that several large orders have 
been received by the leading iron houses of that district. The re- 
sult has been an advance in bars of from 5s. to 7s. 6d., the latter 
being the figure of the principal firms. This is just what had been 
expected for some time, but as so many disappointments had been 
met with as re-ards prices for the last two or three years, the pre- 
sent advance became the more cheering. Rumours are still current 
that there is every likelihood of the Cwmbran forge being shortly 
started, and it is stated on good authority that should the Golynos 
furnaces realise anticipations, it is more than probable that Messrs. 
G. E. Bevan and Co. will take the Pontnewynydd forges. Cwmbran 
and Pontnewynydd have been at a standstill for many years, and 
should they be again started, as expected, the eastern Monmouth- 
shire valley will, without doubt, see such a period of prosperity as 
perhaps has not been witnessed for many years past. The iron- 
masters are likely to have more trouble in connection with the wages 
question, as when the fact of the present slight improvement is 
known amongst the men, the disaffected few will only be too ready 
to magnify its importance, and persuade their fellow workmen that 
avery large advance in wages ought to be the result. There isa 
moderate business doing in the coal trade. The scarcity of tonnage 
and the high freights continue to interfere with the trade, and until 
a Jargely increased demand is experienced, or the rates of freizht 
are considerably reduced, the coalmasters will not be able to do a 
large business, From Cardiff it is stated that the coalmasters are 
generally full of orders, and the trade, upon the whole, looks de- 
cidedly hopeful. Quotations are firmer, and some of the leading 





merchants are able to obtain a slight advance on the current prices. 
If the present flow of orders continue, and the trade is not further 
impeded by a scarcity of vessels, we may expect a good time in con- | 
nection with the coal trade for the next few months. There are 
some large orders for rails in the iron market, which have caused a 
decidedly upward tendency, and an actual advance in certain cases. 
In bars, however, the greatest improvement has taken place, a sub- 
stantial advance of 7s. 6d. being obtained by nearly all the iron- 
masters. The Llantrissant and Taff Vale Junction Railway will 
not be ready for traftic quite as soon as anticipated, owing to the 
failure of one of the contractors. It was stated at the half-yearly 
meeting that several of the collieries and the Llantrissant iron ore 
works would be able to send their produce over the line in June, but ; 
through the unforseen circumstance mentioned the opening of the 
railway for mineral traflic will not be accomplished till the Jatier 
end of August. No improvement in trade is reported from Swansea. 
The smaller works are naturally the greatest suflerers from the pre- 
vailing dulness, large manufacturers still managing to keep their 
usual complement of hands fully employed. No:withstanding this 
temporary depression, those most conversant wich the Welsh iron 
trade are sanguine as to the future, and in one or two instances an 
advance of from 2s. 6d. to 5s. per ton has been peremptorily de- 
manded for bars, and orders deciined at a lower figure. ‘This natu- 
rally checks business for the present, as those not in immediate want 
do not feel disposed to purchase in the somewhat unsettled state of 
affairs. The emigration of puddlers, furnacemen, and also skilled 
artisans, continues unabated, whilst those remaining are growing 
more loud and incessant iu their demands for an increase of wages. 
The makers are, therefore, at present passing through a difficult 
time, and should the mania for roamivg continue, very probably 
there will be a scarcity of hands just at the moment when men are 
most required. With regard to the coal trade, a slight improve- 
ment has taken place within the last week, consequent upon the 
arrival of a very large fleet of vessels in the various shipping ports, 
and there is every probability that the exports of coal for the movth 
of June will be quite as heavy as those of any previous month. The 
cutting of the first sod of the Cowbridge Railway took place last 
week, and when the line is completed it will open up the immense 
coal basin of Llantrissant to the western ports of Glamorgan. Con- 
sequent upon the commencement of this line the Hematite Works at 
Liavharry will be greatly extended. 
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669. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
traction engines and in apparatus for indicating the pressure of steam.” — 
Petition recorded 11th March, 1863. 

997. WiLLIAM Ryan, Fishamble-street, and WILLIAM DANIEL, Mary-street, 
Dublin, ** Improvements iu apparatus for transmitting, equalising, and 
registering human power.”— Petition recorded 21st Apra, 1863. 

1062. George Haus and Jos:au WEuLs, Worcester, *‘ A new explosive com- 
pound, applicable for all the purposes for which gunpowder is or may be 
used.” — Petition recorded 28th April, 1863. 

1157. EvakisTz CHaMONIN Bost, Lille, Feance, “ Improvements in tanning 
hides and skins.”— A communication from Jean Baptiste Vaukimenant, 
Bruxelles, Belgium.—Petition recorded 8th Mav, 1863. 

1180. CHarLes Louis VAN Tenac, Tredegar, Monmouthshire, ‘A new 
wrought iron railway sleeper.”—A communication from Jean Arthur 
Granet, Rue Laffitte, Paris. 

1181. Cuarurs Lovis Van Tenac, Tredegar, Monmouthshire, *‘ Armour 
plates of hammered or rolied wrought iron, the whole of the rivets being 
protected against the direct blows from the cannon shot.”— Petitions 
recorded 11th May, 1863. 

1273. Freperic PeLuAM WARREN, East court, Cosham, Humpshire, “ Im- 
provements in attaching copper or other sheathing to ison vessels.” 

1281. RicHARD ARCHIBALD Brooman, Fleet-street, London, ** Improvements 
in breech-loading ordnance, breech-loading and other small arms and 
projectiles."—A communication from Lewis Wells Broadwell, St Peters- 
burg. — Petitions recorded 21st May, 1863. 

1292. Joun Sturgeon, Leeds, ‘* improvements in steam hammers,”— 
Petition recorded 2’rd May, 1863. 

1818. MAntyYN Joun Rozexts, Pendarren, near Crickhowell, Brecknockshire, 
“Improvements in means of aud apparatus for preparing, spinning, 
twisting, and doubling wool, cotton, and other fibrous substances, aud 
in lubricating the spindles aud other parts of machiuery used in these 
and other operations.” : 

1319. Joun Watson Burton, SAmuetL Gipson Ruopges, Samuet EXuey 
Szanor, Leeds, and WiLLIaM ScauToN, Liverpool, * Animproved machine 
or apparatus, for getting coal or other minerals.” — Petitions recorded 25th 
April, 1863. 

1364. James Cuaumers, Knight’s-place, Vauxhall, London, “Improvements 
in armour for forts and floating batteries.” 

1316. Frepeeick Warwick Smita, Upper Thames-street, London, ‘ An 
improved apparatus for conveying of goods either in bulk, or otherwise, 
whether to or from the warehouse or vesse!, having wn inclined vertical 
or horizontal movement to be worked either by pressure of air or by 
vacuum and atmospheric pressure.”—Petitions recorded 1st June, 1803. 

1340. tome Hevay Lerave, Rue du Chemin de Neuiily, Paris, ** An 
improved ruling and printing machine, to be used either combined or 
separately.”— Petition recorded 2nd June, 1863, 

1284. Joun Travis, Luzley Brook, Koyton, Lancashire, ‘* An improved 
method of preventing the incrustation of earthy matterin steam boilers, 
steam generators, and fuel economisers.” 

1383. WELLINGTON LEE, Summer-place, Onslow-square, and Joun GeENo 
Wixtek, Great Suffolk-street, London, ‘* Improvements in steam fire- 
engines.”—A communication from Joseph Garnett Larned, New York, 
U.S.—Petitions recorded 3rd June, 1863. 

1400. Ronext WILLIAM Sikvier, Guildford-strcet, Russell-square, London, 
“Improvements in Jacquard machines.”” — A communication from 
Edouard Maximilien Augustin Rigo, Neuilly, near Paris, and Charles 
Grognet, Paris. 

1402. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in treating liquorice root to obtain liquid and solid extracts therefrom.” 
--A communication from Frumence Nicolas Frezon, Paris. 

1406. Joun Henry Jounson, Lincoln’s-inn-fields, London, Improvements 
in smoothing irons.”—A communication from Jean Charles and Co., 
Marseilles, France. — Petitions recorded 4th June, 1863. 

1412. Nicnotas WALTON, Aldentiam-strect, 5t, Pancras, London, “ Improve- 
ments in apparatus for drying wand airing clothes.” 

141), WILLIAM CLARK, Chancery-lane, London, “ A new and useful device 
for turning cross-head wrists or pins, or for varning any cylindrical part 
of machinery which is secured between two arms.”—A communication 
from Walter Scott Phelps, Detroit, Michigan, U.S. 

1420. James Gaarron Jones, Cumming-street, Pentonville, London, and 
Rosert Kipiey, Leeds, “Improvements in machinery and apparatus 
for working coai and other mines.” 

1422. Roper? CuarvLes Fursey, Edinburgh, Mid Lothian, N.B.,  Improve- 
ments in the preparation of castor and other oils for medicinal use.” 

1424. WILLIAM Eywarp Newron, Chancery-lane, London, ‘* An improve- 
ment in needles.”"—A communication from William Penn Hyde, Warren, 
Rhode Island, U.S. 

1426. Joun Pxrai®, Rochdale, Lancashire, *‘ Improvements in machinery 
or apparatus for washing wool and other fibrous materials.”— Petitions 
recorded 8th June, 1863. 

1428. GrorGE Hibs, Biackheath, Kent, “‘ Improvements in obtaining certain 
products from hops.” 

1430, Epwarp Bar.Low, Bolton, JAMEs Newiousz, Farnworth, near Bolton, 
Francis Hamitton and WiLLiam Hore, Bolton, Lancashire, ‘* Certain 

improvements in machinery tor grinding card teeth,” 

d sasinghall-street, London, ‘* Improvements in railway 












chairs and sleepers 

1434. Joun Murray, Whitehall-place, London, “ Improvements in clips or 
holders for inserting and fixing photosraphic pictures in albums.” 

1436. Micne Sizenist, Ewell, survey, * Improvements in the construction 
of fountains.” 

1438, Henxy Freperick McKuLvop, Belvedere, Kent, ‘‘ Improvements in 
compositions for cuating or covering ships’ bottoms.” —Petitiwrs recorded 
9th June, 1863. 

144. WitL1AM Mappers, Manchester, ‘‘ A new and improved ornamental 
fabric.” 

1442. WiLtr1AM Rosgrts, Millwall, Poplar, London, “ Improvementsin steam 
boilers.” 

1446. Tnomas Evans, Manchester, and Epwarp Hvenes, London, “ Im- 
provements in apparatus for aeplying one or more colours of ink to type 
in letter press printing by hand.”—Jetitions recorded Wth June, 1863, 

1450. TnoMas Mappocks Haraison, Birmingham, ** An improvement or 
improvements m the manufacture of metallic casks,” 

1452. Joun Francis Katy, Fleur-de-lis-street, Norton Fo'gate, London, 
** Improvements in umbrellas, parasols, sunshades, walking sticks, and 
whips, and im broeches and other ornaments.” 

. JAMES Wesster, Birmingham, * Improvements in indurating iron, 

and in protecting rron and steel from oxidation.” 

1460. Epwin Owen Hat.et, Weymouth, Dorsetshire, ‘‘ Improvements in 
constructing the sides of ships, batteries, and fortifications, aud in 
applying armour plates thereto.” 

1462. James Jounson and WILLIAM Braituwatre, Peterborough, North- 
auptoushir Improvements in reversing levers for locomotive ehgines 
and others.”—Petitious recorded Mite June, i863. 
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1466. Myer Myers, Maurice Mygrs, and WiLtiaAM Hiut, Birmingham,— 
Dated 16th June, 1860. 

1468. WitttAM Dray and Rosert Gardiner, Farningham, Kent.—Dated 16th 
June, 1860, 

1470, Epwanp Days, Arthur-street East, and WiLLovcuny Dieny Marsn, 
James-street, Londen.— Dated Lith June, 1850. 

1475. EvWarb Stonk, Lime-street, London.—A communication. —Dated 16th 
June, 1360. 

1478. HAMLST NICHOLSON, Drake-street, Rochdale, Lancashire.—Dated 18th 
June, 1860. 

1500. Francis Preston, Manchester.—Dated 20th June, 1860. 

1476. THOMAS hEKSHAW, Baker-street, Portwan-square, London.—Da‘ed 
18th June, 1860. 

1402. Georek Hinton, Birmingham.—Dated 20th June, 1860. 

607. WILLIAM KakER, Sheffield, — Dated 21st June, Is6u. 

1527. Joun Ramsporrom, Crewe, Cheshire.—Dated 24rd June, 1860, 

1499. RupoLen BopMeR, Thavies-inn, Holborn, London.—A communication. 
—Dated 20th June, 1860. 

1532. Henry Jones, Annery, near Bideford.—Dated 23rd June, 1860. 

1543. WintiamM RocTLeve@g, Salford, near Manchester.—Dated 25th June, 
1s60. 

1546, WILLIAM Hoorgr, Mitcham, Surrey.— Dated 25th June, 18¢0. 

1857. JOHN HAMILTON, jun., Liverpool.—Dated 28th July, 1-0. 

1516. MENRY VPaLMER, Wakefield-terrace, Caledonia-road, Islington, and 
HENRY SPinkK Swirt, Lan. bourn Chambers, Fenchurch-street, London. 
Dated 22nd Juse, 1800. 

1521, WaLter MacrakLanxe, Glasgow, Lanarkshire, N.B.—Dated 22nd June, 
Is6v. 
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1437. MatTarw ANDREW Muir, and James McILwuam, Glasgow, Lanark- 
shire, N.B.—Dated 18th June, 1856. 

1441. Gores TILLETT, Clapham, Surrey.— Dated 19th June, 1856. 

1453, James BuLLoven, Accrington, Lancashire.— Dated 20th June, 1856. 

1471. Groroe Ritty, The Grove, St. Mary, Lambeth, London.—Dated 23rd 
June, 1856. 
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Notices to Proceed. 

358. Joun GoucuEr, Worksop, Nottingham, “‘ Improvements in regulating 
the admission of air into furnaces of steam boilers.”— Petition recorded 
9th February, 1863, 

362. Tuomas HitL, Hampton House, Great Warrey, Essex, “ Improvements in 
the arrangements employed for ube protection of makers at rifle buts.” 
365. Matrasw Cartwricit, Hoxton, London, * Improvemenis in 
combiuing plastic substances with metals.”—Petitions recorded 10th Feb- 
ruary, 1863. 

369. Huan DonaLp, Johnstone, tenirewshire, N.B., “Improvements in 
machinery for shearing. punching, aud rivetting metals.” — Petitivn 
recorded 11th February, 1863. 

381. ALEXANDER Morton, Arbroath, Forfarshire, N.B., ‘‘ Improvements in 
lawn mowing machines.”—Petition recurded 12th February, 1863. 

385, GuorGe Henry Birkbeck, Southampton-buildings, Chancery-lane, 
London, ** Improvements in processes or means employed for separating 
or extracting silver or other metais from lead.”—A communication from 
M. Clement Roswag, Paris, 

386. STEPHEN Mowunrcasuxzt INNzEs, Hillhouse Hill, Millbrook, Hampshire, 
“ Improvements in the construction of pianofortes.” 

388. Jabez Jongs, Liverpool, “ Improvements in the manufacture of lead, 
tin, and other metals, or amalgamation of metals of a like fusible nature, 
into sheets of any required thickness and length, and also coating one or 
both sides of pipes and sheets of lead and other metal, or amalgamation 
of metals, with tin or other substances, and in the apparatus connected 
therewith.” 

393. George WRIGLEY, and SamugL Morris, Dukinfield, Cheshire, *‘ Im- 
provementsin machines for spinning and doubling.” 

396. SamurL Wuuiraker, Craddock-street, Haverstuck-hill, London, ‘* Im- 
provements in indicating the positions or conditions of railway signals and 
points and in the apparatus employed therein.”— Petitions recorded 13th 
February, 1863. 

401. JouN SaCHEVERELL GissorRNe, Birkenhead, Cheshire, and WILLIAM 
Simpson, Liverpool, * lmprovements in means for rendering ships’ and 
other compasses insensible to local attraction.” 

402. HENRI DemBInskI, Rue de l’Oratoire du Roule, Paris, “ A new motive 
apparatus and processes proper for giving to it a continuous motion and 
unlimited strength.” 

410. James Higoins and Heyry Hieerns, Salford, Lancashire, “ Improve- 
ments in carding engines, and in apparatus connected therewith.” 

413. Join Henry Jounson, Lincoln’s-inn-fields, London, *‘ Improvements 
in wrought iron casements, and in the meaus for fastening the same, 
which improvements are also partly applicable to the framework of glass 
doors, conservatories, aud similar structures.”—A communication from 
Louis Pierre, Vincent Etienne Eugene Jacquemin, Jean Charles 
Douriez, and Gustav Joseph Legros, Paris,— Petitions recorded 14th Feb- 
ruary, 1863. 

418. Joun BurcHLEY Watts, Birmingham, “ Improvements in the manu- 
facture of matchets and swords.” 

420. RICHARD ARCHIBALD BRoomMAN, Fleet-street, London, ‘An improved 
cover or protection for stcel and other metal springs. ribbons, and hoops.” 
—A communication from Engene Lange, Paris. —Pectitions recorded 1¢th 
February, 1363. 

432. JAMES DuURKANT, Sussex-street, St. Pancras, London, “ Improvements 
in chimney tops.” —Petition recorded 17th February. 1853. 

452. THOMAS MAKKLAND, Hyde, Cheshire, aud JouN Cuarurs DICKINSON, 
Blackburn, Lancashire, ** Certain improvements in machinery or appa- 
ratus for warping or beaming yaras or threads,”—Petit.on recorded 19th 
February, 1863. 

459. Hunky BERNOULLI BARLow, Manchester, ‘* Certain improvements in 
Weaving, and in the machinery employed therein.”—A communication from 
Edme Hippolyte Junot, Paris, 

462. CliARLES BILLInGsLky, Manchester, ‘‘ Improvements in saddlery, 
harness, driving straps, and similar articles.”—Petitions recorded 20th 
February, 1863. 

473. Henry Kinsiaw, Haslingden, Lancashire, and Tuomas ELcg, jun., 
Manchester, ** Certain improvements in machinery fur preparing and 
doubiing cotton and other fibrous substances.” 

431. Joun Brown, Sheffield, “* Improvements in the manufacture of armour 
plates and other structures.”—A communication from Alexander Holley, 
New York, U.8S.—Petitions recorded 21st February, 1863. 

491. Ratpu MAkTINDALE, Birmingham, “Improvements in lamps and 
burners, and in apparatus employed for miliing or ornamenting parts 
of lamps, which apparatus may also be applied to other similar uses.”— 
Petition recorded 23rd February, 1863. 

498. WittiaM WHITEWEAD, HENRY WuiTengzaD, and Henry BARBgR, 
Sheffield, *‘ Improvements in the manufacture and securing of cutlery 
handles and machinery employed therein.” 

499. Joun Cuay, Sparkhill, near Birmingham, ‘“‘ Improvements in the 
manufacture of saddles.” — Petitions recorded 24th February, 1863. 

544. WILLIAM CLARK, Chancery-lane, London, * Improvements in the 
manufacture of buttons and in apparatus for the same.”—A communi- 
cation from Achille Auguste Felutrappe and René Dutfoy, Boulevart 
St. Martin, Paris.— Petition recorded 26th February, 1863. 

564. Wituiam HapFieup, Bolton, Lancashire, *‘ improvements in steam 
boilers, and in the arrangement of flues in connection therewith.”— 
Petition record: d 23th February, 1863. 

586. WiLLIAM CLARK, Chancery-lane, London, “* Improvements in preparing 
and obtaining photographic impressions, and in the application of such 
impressions.” — A communication from Alphonse Louis Poitevin, 
Boulevart St. Martin, Paris. —Petition recorded 2nd March, 1863. 

646. Ropert Musuet, Colefor’', Gloucestershire, “* An improvement in the 
manufacture or treatment ot pig or cast iron.” 

656. Joun Ricuarpson Gorst, Liverpvol, ** Improvements in carriages.”— 
Petitions recorded $th March, 1863. 

665. WILLIAM RoBINSUN MuuLey, Plymouth, Devonshire, ‘‘ Improvements 
in sheathing iron ships, caissons, aud other like structures,”— Petition 
recorded llth March, 1863. 

691. WiLLiamM West, Tredenham House, St. Blazely, Coruwall, ‘ Improve- 
ments in valves.”— Petition recorded 14th Murch, 1863. 

714. WitttAM Henry Emetr, St. George’s-terrace, South Kensington, 
London, * Improvements in proces-es for facilitating and combining the 
art of writing with engraving together on stone, applicable to maps, plans, 
specifications, and other lithography, which improvements are also 
available for re-transf-rs to zinc or stone or prinung from origival.”— 























Petition recorded 17th March, 1363. 

74). GeorGE Coes, Greshain-street West, London, JAMES ARCHIBALD JACQUES 
and JouN AMERICUS FANSHAWE, Tottenham, Middlesex, *‘ Improvements in 
machines or apparatus fur washing and wringing clothes or fabrics,”— 
Petition recorved 20th March, 1863. 

83. Ropext Musuet, Coletord, Gloucestershire, “‘An improvement or 
improvements in treating steel and iron prepared by the pneumatic 
yrocess.”— Petition recorded 2th Murch, 1363. 

Sls. Rosperr Musiet, Coleford, Gioucestershire, ‘‘An improvement or 
improvements in moulds to be used tor casting steel ur homogeneous 
iron.”—Petition recorded 30th Marea, 1863. 

848. DOUGLAS SYMONDS SUTHERLAND, Gr.at George-street, Westminster, 
London, *‘ Improvements in protecting vessels of war and fortifications 
from the effects of projectiles,”— Petition recorded 2nd April, 1863. 

1080. WittiamM Repegr, Shawfield-Street, King’s-road, Cheisea. London, 
* [mprovewents in anchors,”—Pctilion recorded uth April, 1863. 

1252. FeRRAR FexTON, Ma pleton, Derbyshire, ** Imp: ovements in the treat. 
ment of certain vegetabie tibres for the preparation of textile materials 
therefrom.” — Petition recorded 19th May, ist. 

1264. PavL ADDINGTON, Phipp’s Bridge, Merton, Surrey, “ Improvements in 
the manufacture of varnishes,”—feli/ion recorded 2vih May, 1863. 

1309. HENRI ADRIEN BonnsvViLLE, Rue du Mount Tiavor, Paris, ** linprove- 
ments iu the construction of carriages.”—A communication trom Charles 
Villiam Hine Sargent, Rue du Mont Thabor, Paris.—Petition recorded 
25th Muy, 1X63, 

1402. RicuaRD ARCHIBALD BROOMAN, Fleet-street, Loudon, ‘* Improvements 
in treating liquorice root to obtain liquid and solid extracts therefrom.” 
—A communication from Fruwence Nicolas Frezou, Yaris. — Petition 
recorded 5th June, 1865, 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next aftor the date of the Gazet'e 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by post on receipt of the amount 


of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 





Post-oflice, 5, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office, 
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ABSTRACTS OF SPECIFICATIONS. 


descriptions made Abstracts pared expressl 
Enourusn, at the office of her Majesty's Gommlcionare of Petaie. ne 


Ciass 1.—PRIME MOVERS. 


Including Fized Steam and other Engines. Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

3108. J. ArBos, Barcelona, Spain, “ Improvements in generating certrin gases 
for obtaining motive power, and in the apparatus employed therein.” — 
Dated 1yth November, 1>62. 

This invention consists in a new gas engine, together with an apparatus 
for generating the gas, constituting one complete apparatus (as described 
with reference to the drawings) whereby motive power is created and trans- 
mitted ; its characteristic feature is the production of a gaseous mixture, 
composed of oxide of carbon, of hyd: ogen, of azote, and of a small pro- 
portion of carburet of hydrogen. This compound, combined with air in 
proportions varying with its richness in carburet of hydrogen, and inflamed 
or exploded by au electric spark or by red hot platinum wires, exerts inside 
« cylinder a p which b a motive power, upon a piston therein, 
which power is transferred to the main shaft of the engine or apparatus to 
bé transmitted or used as required. At the same time as the gaseous 
compound is generated steam is produced, which may also be employed 
as a motive power, and may be used in a cylinder coupled with the gas 
engine. 

3109, R. A. Brooman, Flect-street, London, “ Tubular boilers, condensers, 
and superheaters.”—A communication.— Dated 19th November, 1862. 

This invention consists in the employment in boilers, condensers, and 
superheaters of helical instead of straight tubes. The tubes may have one 
or more turns in their length. The invention also consists in obtaining 
similar effects in straight tubes to those resulting from the employment of 
helical tubes by the fixing therein or thereon screw or twisted vanes. In 
boilers, however, in which the products of combustion pass inside the tubes 
such vanes will not be applicable, because, not being in contact with water, 
they would be rapidly consumed. They apply, however, in d s and 


The 








3179. T. Keawortn, Boston, Lincolnshire, “ Motive power machinery.”— 
Dated 27th Ne , 1862, 

This invention consists of a series of jointed levers, all of the same length 
excepting the last lever, which may be either longer or shorter than the 
other levers, and may be either jointed or not. The fulcrum of each jointed 
lever aforesaid should be so placed as to give a lever power of three to one. 
These levers the patentee proposes to arrange and dispose side by side as 
follows :—He places the second lever with its short arm opposite to the 
long arm of the first lever, and the third lever he arranges the same as the 
first lever, and in this manner he arranges the several levers with respect 
toeach other. In connection with the loug arm of each jointed lever afore- 
said he employs a jointed metal belt, passing around two rollers placed one 
above the other, and to this belt he connects the long arm of the jointed 
lever aforesaid. The rollers af id are each ited on one end of a 
spindle working in suitable bearings, aud on the other end of the said 
spindle a pinion is fixed, the said pinion taking into the teeth of a sun and 
planet wheel, the axis whereof is midway between the axes of the two 
roliers aforesaid. The outer rim of the aforesaid sun and planet wheel has 
bevelled teeth formed thereon, which gear into a bevelled pinion fixed ona 
cranked spindle revolving crosswise of the axis of the aforesaid sun and 
planet wheel. ‘Ihe two cranks of the aforesaid cranked spindle are formed 
at right angles. or nearly so, to each other, and are connected each by a 
horizontal rod to two other similar cranks on aspindle placed parallel to the 
first named cranked spindle, the use of the said rods being to pass the mill 
points of said cranks. When more than one jointed lever aforesaid is 
employed, the patentee employs a sun and planet wheel, and j>inted belt 
before described, to each and every jointed lever employed, for imparting 
motion thereto. The short end of each jointed lever is connected by a ver- 
tical rod to another cranked spindle or shaft, for imparting rotary motion 
thereto. He alsv proposes to affix a fly wheel on the end of the said 
spindle or shaft. ‘The motive power obtained by the above improved 
machinery may be transmitted in any convenient manner, according to the 
purpose for which it is required. 








Ciass 2.—TRANSPORT. 





superheaters, and may also be used in boilers with vertical tubes, round the 

ontside of which the gases and products of bustion le 

3121. F. Seicer, Paris, “ Motive power engines, dc.” —Dated 20th November, 
1 





This invention relates to certain novel modes of applying compressed air, 
and to arrang of hinery and apparatus for conveying and com- 
municating motive power, to machinery more or less distant from the prime 
mover, for raising and forcing water and other fluids, and for other useful 
purposes, The compressed air is not permitted, when thus employed, to 
escape after having once performed its work, as in air engines hitherto 
employed, but is enclosed or contined in the apparatus, and constantly used 
over again, and only such small portion of air as is lost by leakage has to be 
replaced, and is, when employed, forced into the apparatus by means of a 
force pump. The greater the pressure of the air, consistent with safety, the 
more perfect is the action of the various apparatus. In carrying out the 
invention the patentee makes use of compressed air of one uniform pressure, 
or he uses volumes or bodies of compressed air varying in pressure ; he also 
uses compressed air in conjunction with water or other non-elastic fluid, 
and, — he uses steam in conjuction with water and compressed air. 
The invention cannot be fully described without reference to the drawings. 
3128. J. R. Napier and W. J. M. RANKINE, Glasgow, “ Improveiments in boilers 
and valvular mechanism for stexm engines.” —Dated 21st November, 1862. 
This invention comprises improvements in the arrangement or construc- 
tion of boilers for supplying steam to motive power engines, and improve- 
ments in the vaivular mechanism for regulating the admission of the steam 
to such engines, the improvements in boilers being carried out under 
various lifications. One dification of steam boiler comprised in the 
preaent invention is Jesigned more particularly, although not exclusively, 
for steam of high pressure for marine engines. The boiler consists of four 
vertical cylindrical she!ls, with hemispherical tops, and furnaces are formed 
in the lower parts of two of these shells. The furnace spaces are at their 
upper parts each gradually contracted into a flue, which is bent into a 
horizontal direction somewhat below the water surface line, and which 
crosses into one of the two shells having no furnace. In each of these 
shells the flue is bent downwards and expands into a chamber traversed by 
vertical tubes having the water inside them, and the fire gases pass down- 
wards through this tube chamber, and off by a fflue or uptake rising up 
centrally between the four shells or boilers. Instead of the flue first rising 
upwards from each furnace the furnace and its shell may be constructed to 
deliver theffire gases directly and horizontally into the flue, crossing into 
the other shell, and this latter with its tube chamber may be extended down- 
wardsjconsiderably below the furnace shell, a fan or other known means being 
employed to start or insure a proper draught. The improvements in 
valvular mechanism relate to that class which contains a double slide and 
a link motion. In an arrangement embodying these improvements the 
slide next the valve seat is moved by a pair of eccentrics anda link motion 
in the ordinary manner, and the position of those two eccentrics on the 
shaft is fixed with reference to the exhaust only, so as to make it begin and 
end at the instants most suitable for efficient exhaustion of the steam, 
without regard to the admission or cut off. The admission of the steam 
takes place through a pair of openings in the first slide. The cut off is 
effected by means of a second slide behind the first slide. This second slide 
consists of one plate with an opening in the middie, or of two connected 
plates with an opening between them, the two endmost edges of which 
opening overlap the openings of the first slide inwards to the extent required 
for the lap necessary in order to produce the expansive working. The 
second slide is moved by means of a third eccentric fixed on the shaft in 
such a position that the centres of the three eccentrics form a triangle whose 
acute angles at the centres of the forward and backward eccentrics 
respectively are equal to the angular advance necessary to produce the 
admission and cut off required in full forward and full backward gear 
respectively. The expansion is varied by means of the link motion in the 
ordinary way.— Not proceeded with. 
$187. C. A. Orta, Church-road, De Beauvoiresquore, London, ** Apparatus 
Sor obtaining and applying motive power.”—Dated 21st November, 1862. 
This invention is carried out in the followivug manner :—Two sets of rollers 
or wheels are arranged at one side of the maciine ; each set is composed of 
three rollers or wheels arranged one over another, and kept connected by 
teeth or cogs; the smooth surface of each roller is also in contact with the 
one next over it. The patentee distinguishes the three rollers of each set as 
A, B, C, calling the lowest A, the next over it B, and the uppermost C. The 
rollers A, that 1s the lowest of each set, are supported on a rack or toothed base 
plate. On the rollers C is another rack or toothed plate on which work two 
other rollers (one over each of the sets A, B, C), and on these rests a beam or 
bar which he calls a pressure beam, and to which pressure may be applied by a 
screw or otherwise. Within each of the lowermost rollers is a smaller roller 
on which rests a platform or carriage which supports a contrivance called 
the union lever, which is placed between the two sets of rollers and consists 
of two portions, an upper and a lower portion, held together by guide 
; each portion is composed of two arms crossing and jointed to each 
other near one end, and jointed at that end to links or other arms; the 
arms or limbs of the union !ever approach and recede from each other some- 
what in the manner of what is called the lazy tongs. To the links are 
attached arms or bars which he calls balance pieces. To the rollers B are 
attached horizontal bars or rods, which are connected to and actuate the 
union lever, and to these are also connected slide pieces ; cross rods are 
carried from the end of each balance piece to the centre of the other, where 
they are connected to the links of the union lever. The whole of the fore- 
going arrangement of apparatus is repeated at the opposite side of the 
machine, and angle cranks or angle cranked shafts are carried from the 
balance pieces on each side of the machiue to the balance pieces 
at the opposite side of the machine. On the cranked shafts are 
eccentrics which work a compound lever or lazy tongs contrivance, 
situated between the two arrangements of apparatus. Levers are carried 
frow the cranks to the rollers C to regulate the level. On pressure being 
applied to the pressure beam, such pressure will be transmitted downward 
through the topmost rollers and plate on which they rest to the rollers A, B, 
C, thereby working those rollers to and fro, or inward and outward, in 
alternate directions, by which means a true level is maintained. The rollers 
B actuate the union lever which drives the crank shafts, and these transmit 
motion to the compound lever from which motion can be communicated as 








$163. G. HenxpEerson, Mincing-lane, London, ** Steam engines." —Dated 25th 
November, 1862. 

This invention consists in a peculiar combination of parts, by which some 
of the steam generated may be used in two or more cylinders in succession, 
without that back pressure on the piston in the tirst cylinder which has 
heretofore resulted when using steam expansively in two or more steam 

lind The bination is such that each of the steam cylinders is 
capable of being put in ication with a cond , or with the outer 
atmosphere, cn one side of the piston, when sveam is being admitted into 
the cylinder on the other side of the piston. To accomplish this the steam 
is expanded from the first steam cylinder into a vessel which the patentee 
calls an “accumulator,” from which the steam is supplied to another steam 
cylinder, the communication between the first steam cylinder and the accu- 
mulator being closed by a suitable valve when steam from the accumulator 
is being supplied to another steam cylinder. The working of the machi- 
nery is such that, on opening the exhaust from the first steam cylinder, the 
steam expands into the accumulator of an additional steam cylinder, and 
then to the condenser, if only one additional cylinder be employed ; but, if 
more than one additional steam cylinder be used, then the exhaust, 
having been opened to tke first accumulator, is cut off therefrom, and the 
exhaust steam is then allowed to expand into the accumulator of a second 
additional steam cylinder before the exhaust of the first cylinder is allowed 
to pass to the condenser. It is preferred to employ two accumulators and 
two additional steam cylinders, 








Including Railways and Plant, Road-making, Steam Vessels, Ma- 
a and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, FC. 


3139. A. Sutton, Paris,“ Time indicator for public vehicles.”-——Dated 21st 
November, 1862. 

The chief object of this invention is to indicate to the passengers of 
public carriages that ply for hire the amount of fare for which they are 
liable, and to record for the information of the proprietors of such carriages 
the daily earnings of the driver, To this end the patentee mounts on any 
convenient part of the carriage, say, at the side of the driver's seat, a clock 
movement, provided with a double set of index hands, and a divided dial 
corresponding thereto. A pair of central hands are used to show on 
divisions concentric with the clock case the time the vehicle is on hire by a 
passenger, and the fare required to be paid. The second set of hands, which 
may with advantage be placed eccentrically is employed, for noting'the total 
of the day's earnings. At the sides of the clock case are printed in legible 
characters the words ‘*‘ hired,” and ‘‘ for hire,” and the clock case is either 
mounted on a hinge that will allow of its being turned to the right or left 
at pleasure, so as to hide one or othex,of these notices, or the clock case may 
be fixed and a movable hinged cover or its equivalent may be used for 
obscuring either notice at pleasure. A further object of this hinged 
arrangement will be presently explained. To enable the clockwork to pro- 
duce the above mentioned indications, it is necessary tha: it should act only 
when the vehicle is on hire, its action being suspended at the completion of 
such hiring. It is, therefore, necessary that either the clock or the cover 
should be turned on its hinge at the settlement of each fare, and that the 
notice “for hire” be thereby brought into sight, and the notice “ hired” be 
temporarily hidden. In doing this the action of the clockwork of the in- 
dicator will be suspended, and the central index hands will be thrown back 
to zero, or their starting point, by means of a rack and pinion, while the 
other index hands will be simply arrested in their progress, When, how- 
ever, the requisite movement is made for exposing the notice “ hired,” the 
action of the clockwork of the indicator will 1 This inter- 
mittent action is produced by the intervention of cams contained in or 
adapted to the hinge part of the apparatus,-and set in action by simply 
turning the apparatus on the hinge. These cams, when caused to act by 
the turning of the hinged piece in the direction to expose the word 
‘*hired,” withdraws a reciprocating rod or lever which is employed for 
stopping the action of the clockwork. Both sets of hands will then com- 
mence to move forward according to time. Should, however, the passenger 
alight before a ‘** course” is completed it will be desirable to indicate by a 
rapid progressive motion of ali the hands that the fare for a course is due. 
This is also effected by means of the arms before mentioned. To this end 
a sliding piece or lever (operated by the cams when the hinge is again set in 
action) serves by its connection with a segment rack—which is in gear with 
a pinion on the central arbor—to turn the central index hands forward, in 
order to complete a course (at the same time actuating the recording index 
hands), and then to return the central index hands to zero. It will be 
obvious that, if it is preferred, the indicating dials may be arranged concen- 
trically, and the index hands mounted centrally. This will, of course, 
involve a modification of the wheel-work, as is well known, but as the clock- 
work itself is of the ordinary construction for counting instruments, a 
description of it is unnecessary. 

3177. A. A. PueLoux and P. A. Paumier, Paris,“ A new atinospheric satl- 
ing propeller.”—Dated 27th November, 1862. 

This new atmospheric sailing propeller is composed of a reservoir with 
double casing, into which reservoir air is introduced by means of suction 
and force pumps worked by steam. The air being brought into the 
reservoir is compressed several atmospheres, according to requirement, and 
escapes by blow pipes placed tangentially to the side of the ship, at an in- 
clination varying with the draught thereof and the speed required. There 
are two blow pipes on each side of the ship turned towards the prow, and 
two towards the poop. The impulsion is given by the air, which, escaping 
from the reservoir by the blow pipes, comes forcibly against the mass of 
water. Two blow pipes, uniting into one near the reservoir, are placed on 
each side the rudder beneath the water line, apd may in case of accident to 
the whee! or tiller serve conjointly with the side pipes to work the ship, 
obviating the necessity of replacing the rudder, which might, in fact, be 
entirely superseded by this system. The waste steam circulates within 
the double casing of the reservoir, and heating the air gives it a greater 
expansive power.—WNot proceeded with, 








Crass 3.—FABRICS. 


Including Machinery and Mechanical ati ons connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

3073. J. S. Ciraa and J. Suater, Oldham, “ Carding engines.”—Dated 15th 
November, 1862, 

This invention consists in a novel arrangement and adaptation of 
mechanism for effecting the reciprocating motion to be given to the doffing 
comb. The doffing comb is secured at one end of a horizontal rod or lever 
having a fulcrum at a convenient point between its extremities ; the opposite 
end of this lever is furnished with a bow] or roller, which runs in an undu- 
lating or snail groove, that is, having a number of elevations and depressions 
formed in a disc or plate, so that, as this grooved dise rotates once round 
its axis,the dofling comb may be caused to vibrate any number of times, 
according to the number of elevations and depressions in the groove.—Not 
proceeded with. 

3077. A. and H. ILuisawortu, Bradford, ‘‘ Washing wool."—Dated 15th 
November, 1862. 

In tre washing of wool and other fibres various means have been resorted 
to for carrying the fibre through the wash liquor, and amongst others it has 
been proposed to employ blades or plates applied to endless travelling bands 
or chains ; but it was found that the tendency of such blades, by the con- 
tinnity of their surfaces, was to produce a felting or matting effect. These 
improvements consist in substituting for such blades or plates, prongs, or 
teeth, or grates, which may be of a curved or other suitable form, adapted, 
when applied to contiauous travelling surfaces, or when in operation upon 
the fibre, to be continuously travelling in the same direction to carry 
forward the fibre through the wash liquid, and facilitate the washing 
thereof without felting or matting it. They also apply a series of prongs to 
the feed end of the wash trough to act as guides or conductors to facilitat 
the complete immersion of the fibre in its passage to the series of prongs, 
teeth, or grates. 

3078. G. SuepeEy, J. Briees, and J. Lockwoop, Bradford, “ Apparatus for 
spinning wool, mohair, dc.’ — Dated 15th November, 1862. 

The object of these improvements is to give facility for the spinning toge- 
ther of fibres of different length of staple. For this purpose the inventors 
employ additional back rollers, one pair or set of back rollers being placed 
at a distance from the front rollers adapted to the longer length of staple, and 
another pair or set of back rollers at a distance from the front rollers adapted 
to a shorter length of staple. The moving of the longer length of staple 
presses between the back rollers farthest from the front rollers and the 
roving of the shorter length of staple between the back rollers nearer the 
front rollers, and the two rovings then pass together to the front rollers to 
be spun together. They find it convenient to drive the back rollers con- 
ducting the roving of shorter staple in the opposite direction to those for 
the longer staple, and to pass the roving thereto first over and then between 
them.— Not procecded with. 

3087. W. Dorson, Nottinghgm, Lace dressing frames." —Dated 17th Novem- 
ber, 1862. 

In carrying out this invention the inventor covers or protects the pins in 

the following manner :—He employs a strip or piece of wood, or other con- 








venient material, of any required size and shape. This strip or piece he 





overs with flannel, or other suitable material. The 
similarly covered he places over the pirs before mention 
he entirely prevents the possibility of injury either to the rollers or to the 
. The pins so covered will require to be washed less frequentiy than 
eretofore, and there will be less liability of the‘fabrics being damaged 
while being dressed. 
3097. C. W. Harrison, Lorrimore-road, Walworth, London, “ Looms.”—Dated 
18th November, 1862, 

This invention relates to certain peculiar constructions and arraugements 
of apparatus for giving the necessary motions to the various moving parts 
of looms by pneumatic pressure, without requiring the intervention or 
complication of the parts ordinarily employed, and is carried out as follows : 
—First, the sley beam is actuated by means of a connection with the piston 
rod of acylinder, which communicates with a reservoir of compressed air, 
the air being admitted into the cyiinder by suitable arrangements of valves 
as in the ordinary steam engine. Secondly, the sley beam is constructed so 
as to move in a horizontal plane, each end working in a groove formed in 
the cheeks of the frame; and to avoid friction it is carried on wheels or 
rollers. Thirdly, by means of suitable connections with the piston of the 
air cylinder which actuates the sley beam the heddles receive their proper 
motions. Fourthly, motion is give to the shuttle by the direct action of 
compressed air, without the intervention of pickers or drivers, as hereto- 
fore. This is effected by forming an aperture or chamber at each end of the 
sley beam, wherein the shuttle can wholly or ly enter, and by making 
an aperture in each cheek of the frame to which, by proper connections, 
compressed air is conveyed. As these apertures are brought opposite to 
each other by the motion of the sley beam, asuitable arrangement of valves 
is made to admit compressed air which shoots the shuttle. To reduce 
friction in the motion of the shuttle the patentee forms the ends of the rece 
of glass, porcelain, or other similar material to which a smooth or polished 
surface is given ; or he cases the shuttle therewith. To economise the 
pelling power he sometimes constructs the ends of the race of a tubular 
form, with a longitudinal opening for the passage of the weft. And, Fifthly, 
the motions for letting off the warp and winding on or taking up the fabric 
are obtained by suitably formed connections with the piston of the air 
cylinder that actuates the sley beam. 
an, 8. 8S. Brown, Runcorn, Cheshire, “ Blastic fabrics.” —Dated 19th Novem- 

nr, 1862, 

In carrying out this invention the inventor moves the face of the frame- 
work knitting machine over its arch, then lays a thread of cotton, silk, or 
other material (supplied from beneath) across the needles, and fixes an 
ordinary jack or point machine to work in front of the frame. He then 
lays the points of the jack or point machine across ate | alternate needle, 
presses the points Cown so as to cover the beards of the said needles, drawing 
the jacks and sinking the frame so as to divide the loops made by the jacks and 
brings the work to the needle beards, throwing the face of the frame up 
and backwards ; after this he raises the points so as to enable the india- 
rubber or elastic thread to be drawn between the loops ou the points and 
the loops on the needles. He then lays the elastic thread between the loops on 
the points and the loops on the needles, after which he brings the sinkers to 
the needle heads and then over the arch. Whilst going over the arch, he re- 
moves the loops from the points, placing them upon the needles which the 
points pressed down whilst the jacks were drawn ; orjupon the adjoining needle 
when a change of pattern is required. He then removes the points from 
the sinkers, and places the frame ready for forming another set of loops in 
the following manner :—He supplies a thread of silk or othersuitable material 
to produce the best side or outer surface of the fabric or garment, and places 
the said thread across the needles ; then draws the jacks and siuoks the frame 
face at the back of the needles to divide the loops, and bring them to the 
needle heads, throwing the framework upwards and backwards, and leaving 
the thread in the needle heads. He now presses down with the needle presser 
all the needle beards, and brings the back loops to the needle heads, moving 
the frame so as'to bring the sinkers over the arch and be ready to form 
another set of loops. The set of movements first described for laying in the 
elastic thread must now be repeated and followed by the movements just 
described, and each set of movements worked alternately thro.ghout the 
process of manufacturing the fabric or garment.—Not proceeded with, 


3112. R. Harpmay, Bolton-le-moors, Lancashire,‘ Looms.”"—Dated 10th 
November, 1862. 

This invention cannot be described without reference to the drawings. 

3117. G. W. Ovpuam, Mall Spring, Honley, near Huddersfield, ** Preparing 
and dyeing silk waste, fluc, hemp, laaian or China grass, dc."—Dated 
20th November, 1862. 

This invention consists, principally, in a peculiar method of preparing 
silk waste (or ** husks” and “ knubs”) flax, hemp, Indian or China grass, or 
other similar fibrous sub.tances, for dyeing, whereby the patentee is enabled 
to dye the said materials either in black or colours, and sufficiently even in 
colour previously to their being dressed or combed, that is to say, before 
being made into slivers, or before being mixed with wool or other fibrous 
material or materials, such fibrous substances having been hitherto 
invariably dyed after such operation, Secondly, this invention consists in 
dyeing such fibrous substances so prepared previously to their being dressed 
or combed, that is to say, before being made into slivers or before being 
mixed with wool or other fibrous materials, 

3120. J. W. Cup, Halifac, “ Working wool and other flbres.”— Dated 20th 
November, 1862. 

These improvements relate, First, to the use of glycerine or combinations 
thereof with oleaginous, fatty, or saponaceous matters to facilitate the work- 
ing of wool and other fibres in the various process before weaving, either 
instead of oil or in cases were the use of oil is, from various causes, objec- 
tionable. The improvements relate, Secondly, when working wool by 
straightening or drawing the fibres thereof after they have been subjected 
to the combing process, to opening it by effecting a partial separation or 
loosening of the tibres in a direction at right angles to the line of draught, 
For this purpose the working teeth of the streightening or drawing 
apparatus employed have, in addition to their forward motion, motions at 
right angles thereto, and in opposite directions to each other. 

3124. W. Borromiry, Bromley, Leeds, “ Machinery for stiffening woollen and 
other fabrus,”— Dated 20th November, 1862. 

This machine is constructed of a width equal to the fabric to be stiffened 
Across one end of the machine is fixed a perforated pipe, which is con- 
nected by another pipe to a cylinder of a pump of sufficient dimensions to 
contain the amount of paste or other stiffening liquid intended to be used. 
The cylinder of the pump is provided with a piston which may be worked 
backwards or forwards by means of a screw or rack connected with certaia 
spur and bevel wheels, or it may be otherwise putin motion, The paste or 
other stiffening liquid is placed in the cylinder, and the end of the piece to 
be stiffened is carried under the perforated pipe, and as the machine is set 
in motion the piston presses the paste or other stiffening liquid in the 
cylinder through the connecting pipe to the perforated pipe, and thence 
through the perforations in the perforated pipe, making the liquid exude 
in a uniform and steady shower which falls on the cloth or fabric as it 
passes under the perforated pipe. The end of the cloth or fabric is then 
caused to pass between one or more pairs of pressing rollers in the 
machine until nearly the whole length of the piece is sprinkled. It is pre- 
ferred that the pressing rol ers should be acted on by springs to cause the 
desired pressure. The two ends of the piece are tied or fastened together 
while the tail end has still to pass through between the pressing rollers, 
thus making the piece endless. The piece is passed several times continu- 
ously through the machine, until the stiffening matter is equalised in the 
cloth or fabric. The quantity of paste or other stiffening liquid to be 
applied to any given length of cloth or fabric can be exactly regulated by 
means of cog or spur wheels connected with the screw or rack, or other 
mechanism which communicates motion to the piston, 

3127. J. Townsenp, Glasgow, ‘* Dumping and preserving vegetable substancea, 
and vegetable and other textile material and fabrics.” —Dated 21st Novem- 
ber, 1862. 

The patentee claims, First, the using of solutions of the compounds of 
chlorine with magnesium, calcium, and sodium, in conjunction or combina- 
tion with the chloride or the sulphate of zinc, or of tin, or with the chlorides 
or the sulphates of other metals, for preserving, or for damping and pre- 
serving, vegetable substances, and vegetable and other textile materials 
and fabrics as described. Secondly, the using of solutions of sulphate of 
magnesia, in conjunction or combination with other sulphates of the 
metals, or of the alkalies, or with the chlorides of the metals, for preservin, 
or for damping and preserving, vegetable substar and vegetabl on 
other textile materials and fabrics, 

3143. C. De Beacun, Manchester,“ Apparatus for the manufacture of metal 
reeds for weaving.” —Dated 22nd November, 1862, 

These improvements have reference, First, to the application of files for 
equalising, rounding, and smoothing the edges and surfaces of flattened 
metallic wire, as produ by, or after it has come from, the operation of 
ordinary flatting rollers, and consist of a machine or apparatus which the 
patentee calls a filing machine, and which embraces the following distinc- 
tive features, namely, the so guiding the wire while being wound off, or 
in its passage from one dram to another, as to give to it a twist or partial 
twist, instead of its running or passing simply flatways from one to the 
other, Also the mounting a line or series of Oles with their surfaces not 
strictly but generally in one plane above, or to act in one direction upon the 
wire, and a corresponding scries with surfaces in a generally parallel plane 
below, or to act in the opposite direction, These two series he calls a set of 
files. Al-o the so mounting the files in double sets that either set may be 
brought into operation accordingly as the wire is being wound in one or in 
the other direciion between the drums, one set having the cut arranged for 
cutting in one direction, and the other set for cutting in the opposite direc- 
tion. Also the so mounting the files as to permit of adjustment both sepa- 
rately or in series, for regulating the amount of pressure or action ast 
the wire. Also an adjustwent for shifting or varying the — wear 
of or upon the files. The improvements have reference, ndly, to the 

iving a finishing polis to the edges and surfaces of the flattened wire after 
it has been properly shaped or treated by the filing machine, and consists of 
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@ mach ne or apparatus which he calls a polishing machine, and which 
emb aces the following distinctive features, namely, the 20 guiding the 
wire as to produce a twist or partial twist in its pas«age, as set forth in 
respect of the filing machine. Also the mounting a suitable polishing 
material, such as emery cloth, upon a board, or table, or presser, for pressing 
upwards or in one direction upon the wire, or against which the wire may 
be pressed ; and the mounting a suitable polishing material (as above) upon 
or in a presser or frame having a yielding bottom (preferably of leather or 
of cloth), and containing shot or some approximate equivalent for a fluid, so 
as to yield, press upon, and produce the polishing effect by means of the 
emery cloth or polishing material during the passage of the wire, as above 
set forth, by pressing downwards or in the opposite direction. Also the pro- 
viding the two pressing apparatus, either jointly or separately, with a 
traverxe or motion, so that the wear may not be continuously over one line 
or position, but may be changed. Such change may either be continuously 
going on or intermittent. The improvements have reference, Thirdly, to 
the making up the proposed wire into reeds, and consists of a machine or 
appara‘ us which the patentee calls a setting machine, and which embraces 
the following distincti:e features, namely, the working or giving motion to 
bobbins and flyers by means of toothed heart wheels, or otherwise, so as to 
turn at a speed varying during the complete turn or rotation. Also the 
working to time a driver or beater, for cutting off and beating up the 
dents to gauge, so as to act during the retarded or slackened portion of the 
compiete rotation of the bobbins, Also the cvusing the bobbins and flyers 
lo revolve in opposite directions, so as to admit the use of larger bobbins, 
and obtain a better angle for, or more direct line of. the band or binder 
between the bobbin and its flyer. Arrangements for regulating the 
uumber of rotations of the bobbins and flyers, relative'y to or in respect of 
cach separate dent, are to be placed and bound between the ribs or framing 
ofthe reed. Also the constructing the setting machine with a self-acting 
arrangement for stopping its motion when the prepared wire which is fed 
into it is faulty, by reason of a kink, or when a knot occurs, as at the end 
of each length of wire. 

3152. J. Banciay, Kilmarnock, ** Rollers to be used in machinery for printing 

textile materials and fabrics, &e.”—Dated 24th November, 1862. 

The First part of these improvements has reference to the construction of 
rollers to be used in the said printing machinery. These rollers are formed 
by preference of cast iron, or other suitable rigid non-yielding material. 
The periphery of each roller has formed in it a series of grooves of a dove- 
tail figure, the greatest width being at the lower part ofthe groove. In 
these grooves are fitted lengths of wood, or the grooves may be filled with 
lead, or a metallic alloy, or with gutta-percha, or other material suitable 
for affixing thereto the printing surfaces. In lieu of these grooves the 
rollers may be made with slots or other apertures, so as to admit of slips of 
wood, or other suitab'e material, or of the engraved surfaces being affixed 
thereto in any convenient manner. These rollers are arranged to work in 
colour troughs, and to convey the colour on to the yarn or fabric passing 
round the printing cylinder. This portion of the machinery forms, how- 
ever, no part of the present invention. The rollers are arranged in a 
segmental figure, extending round a portion of the periphery of the printing 
cylinder, and on the other side of the cylinder is fitted a roller covered 
with flannel or other suitable material, which serves to brush the surface of 
the cylinder, and remove therefrom any colour which may adhere to it. 
This brushing roller is fitted below the surface of the cloth or yarn which is 
passing off from the upper part of the cylinder. If required the roller may 
be caused to rotate in a trough of water, in orderto cleanse more effectually 
the surface of the cylinder. In some cases another and corresponding roller 
andttrough may be fitted below, so that the cylinder is submitted toa second 
cleansing process before the unprinted yarn or cloth passes on to it ; and 
each roller is fitted with a ‘‘ doctor” or scraper to remove the moisture which 
the roller carries on to ths cylinder. As the yarn or cloth is carried off 
from the cylinder it passes through a drying apparatus, which constitutes 
the second part of this invention. This drying apparatus consists of a series 
of rollers arranged in pairs one above another. The yarn is carried up and 
down over and beneath these rollers, so as to present an extended surface 
to the action of the heat.—Not proceeded with. 

3154, E. Lien, Manchester, “ Cotton gins.”—Dated 24th November, 1862. 

In that kind of cotton gin termed the “ Macarthy ” gin the inventor places 
two, four, or more rollers, instead of one as heretofore employed. These 
rollers, acting in pairs, are placed in a horizontal line about fourteen inches 
apart in the frame, the length of which is determined by the number of 
rollers or power of gin required. In order to get the seed cotton delivered 
regularly to each pair of rollers, he places a hopper between them. The 
bottom of this hopper, which receives the seed cotton, is placed about eight 
or ten inches above the gin rollers, and is furnished with a pair of ragged 
feed rollers, which draw down the seed cotton and deliver it to be ginned, form- 
ing a vertical or drop feed, which can be regulated at pleasure. Instead of 
a single oscillating doctor he makes one with double arms, having a blade at 
each end. These arms and blades, furming a compound lever, balance each 
other, and are actuated by one crank or eccentric motion, so that, when 
one knife is up the other is down, acting upon each gin roller alternately. 
These gin rollers are covered with leather, having spiral grooves in the 
ordinary manner, excepting that he makes them of iron, which he covers 
with woollen cloth, india-rubber, or other elastic substance under the 
leather. — Vot proceeded ith, 








CLass 4.—AGRICULTURE,-— None. 





Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks. Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ge. 

5126. C. Haprietp and W. A. ATTKins, Hadfield, Derbyshire, “ Compressing 
or dressing bricks and tiles,” — Dated 21st November, 1862. 

This invention consists in the construction and employment of a revolving 

* table or frame, upon or in which any convenient number of moulds, open 
at the top, and each fitted with rising bottom dies and pistons (actuated as 
hereafter described), are placed, fixed, formed, or fitted, and a rising and 
fa ling ma n piston, actuated by a crank, and also working radially into and 
out of each succeeding travelling mould, passing respectively under the said 
piston as the table revolves. The travelling mould pistons are made in box 
form, oper: at the top to receive cushion dies ; these pistons form the bottom 
of the moulds, in which they are accurately fitted, and are also caused to 
rise and fall therein, more or less, as required, and to operate by their 
upward pressure simultaneously with the downward pressure of the main 
piston working into and out of each mould, as before described. The 
travelling mould pistons and bottom dies are actuated by two semicircular 
planes, fitted upon a bed plate under the revolving table, upon which 
inclines the said bottom dies and pistons are respectively supported, and 
travel as the table revolves, and are thereby caused to rise and fall in the 
moulds, The sides of the-e moulds are made hollow, or in double case, to 
receive steam, hot water, or air for heating the same, to prevent the neces- 
sity of lubrication. The revolving table and rising and falling pistons of 
the machine are actuated by a suitable gearing oriven by a steam engine or 
otherwi-e, and the bricks, tiles, clay, or other materials, having been 
thereby subjected to the required compressing forces, and having received 
the desired form, are lifted out of the moulds by the continued rising of the 
bottom piston along the circular incline. until it arrives at the highest 
point thereof, when the compressed articles are removed, and their place 
supplied by other materals. 

3136, J. Tayior, jun., Streatham, “* Manutacture of tiles or woulded blocks.” 
—Dated 21st November, 1862. 

For the purposes of this invention the patentee in manufacturing 
moulded, bent, or angular tiles or lumps, each having two outer surfaces at 
right angles to each other, adie or moulding orifice is so formed that 
several of such bent or angular tiles or blocks shall be moulded tovether in 
one block, and so connected to each other that they may be dried and 
burned and transported to any distance before they are separated for use. 
And the construction of the die or moulding orifice is such that some of the 
bent tiles (which are all of the same section and dimensions) are within, 
while the others form the outside of the block. The construction of die or 
moulding orifice preferred is suitable for mouldiny or forming six bent tiles 
at the same time slightly connected together, by which not only are they 
retained in form during the drying and burning processes by reason of the 
longitudinal interstices or passages, but the processes of drying and burning 
are facilitated. The die or moulding orifice is of » rectangular figure, and 
produces four bent tiles, one at each angle of the die, and two similar bent 
tiles on the inside of the mass, moulded or formed by expressing brick 
earth or clay through the die. ; 

3138. 8. Deacon, Alma-street, New North-road, and C, Deacon, Rushton- 
street, St. John's-road, London, * Iuprovements in tops, caps, and wind- 
gquerds for chimneva, and in apparatus for cleaning the same."— Dated 
2ist November, 1862. 

This invention consists in constructing the covers of chimney tops, caps, 
or windguards in such manner that the said covers shsll oper and close, 
that is to say, they shall be o,ened by the brush or ordinary cleaning in- 
strument when it moves upward, so as to allow such brush or instrament 
to pass up through the top, and shall close or return to their previous posi- 
tion when the said brush or instrament is lowered or withdrawn. The 
invention next relates to an improved cleaning apparatus, the object of 
which is to clean the inside surfaces of the guards, shields, or plates fixed 
vutside the openings or slots of windguards, chimneys, or caps. This 
cleaning apparatus consists of scrapers, brushes, or other cleani: g¢ 
appliances fixed to a ring band or frame by shanks which pass out through 
the said slots or openings, the ring band or frame being within the body of 
the caps, windguard, or chimney top. When the usual brush or cleaning 
machine is pushed up against the ring band or frame, the latter is forced 
upwards, and of course car:ies with it the scrapers or other cleansing 
appliances attached to it, so that these rub against and clean the inside of 
the guards, and when they reach the top of the slots or openings the brush 








clears the ring or frame, and the latter drops to its previous position and 

leaves the brush free to pass upwards. ° 

3164. G. Ransome, Eccleston, Lancashire, “ Apparatus for preparing clay for 
brickmaking, dc.” —Dated 25th November, 1862. 

This invention consists in the following improved sieves and the mode of 
agitating them :—The patentee takes an ordinary sieve of the rectangular 
form, about four feet six inches or five feet in length, and about two feet six 
inches in width, and suspends it horizontally in ‘a suitable framework by 
four leather straps, one at each corner, from beams above it, one end, how- 
ever, being about three inches higher than the other. He then fixes into 
the bottom of it, about six inches apart, several slack thin iron chains of 
one-eighth-iuch iron, the ends of which are f: d to the opposite ends of 
the longer length of the sieve. These chains are to be about two inches in 
length longer than the sieve, so that, when the sieve is in motion, the slack 
parts shake about among the clay under operation without coming in actual 
contact with each other. To the sieve so suspended and constructed he 
attaches a crank shaft d ding perpendicularly upon it from above, the 
crank being at the lower end, and fitted into a socket inserted into a cross 
bar extending from side to side over the centre of and firmly secured to the 
sieve. He uses « crank, the arm of which when in mot'on describes a circle 
of eight inches in diameter. The shaft is made to revolve by any of the 
ordinary methods in general use, and when in motion and charged either 
by hand or from a shoot above, the sieve is agitated in a circular horizontal 
manner, whereby the clay is sifted or screened, the fine being collected for use 
and the rough or lumpy parts passing away as in ordinary methods. He 
finds a speed of 150 revolutions of the crank shaft a minute to answer very 
well for general use. but the speed may be varied as circumstances require. 
He finds it advantageous to use a combination of two or more of these 
improved sieves placed one under another in the said frame so as to form 
a compound sieve, and moved or agitated by one crank, as above described; 
and he prefers perforated zinc to wire work for the bottom of the sieves, 
although both or either may be used. 
$166. W. Lonatry, Leeds, ‘* Machinery for making bricks."—Dated 25th 

Novemler, 1862. 
This invention cannot be described without reference to the drawings. 








Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 

ments of War or Defence, for Gun Carriages, ec. 

3105. J. CoatmeErs, Anight's-place, Vauxhall, London, “ The use, combina- 
tion, and application of iron and timber, as armour Jor vessels of war 
and fortifications.” —Dated 19th November, 1862. 

This invention is carried out as follows:—Commencing at the skin or 
side of the ship or wall or outer surface of the fort or work to be protected 
by armour, the patentee first applies what in the provisional specification of 
this invention is termed a cushion of timber planking, or other elastic or 
yielding substance, in order to lessen the rigidity of the structure, and to 
prevent the injurious effects of vibration caused by the impact of projectiles 
on the armour plates from destroying the frame and fastenings of the ship 
or fort, or the fastenings of the armour plates. Outside of, and covering the 
said cushion, he attaches an outer plate or skin, which may be more fPro- 
perly termed an intermediate or second armour plate, which, when secured 
to the side of the ship or fort, will form a surface on which the compound 
backing hereinafter described will bear. This compound backing consists of 
alternate layers of timber planking and iron or steel ribs or plates, built up out- 
side of the’said armour plate. One of the edges of the said layers bears against 
the plate while the other edge is presented asa support or backing for the 
outer or principal armour plate. He proposes that the said layers be bolted 
together laterally ; and in order to secure a united body, and to facilitate 
the construction of this compound backing (especially when following the 
curved lines of a ship), he proposes in binding the said layers together to 
use bolts in short lengths with coupling nuts, which nuts shall be of 
sufficient depth not only to screw up the bolts which unite two or 
more layers together, but also to reczive the ends of other bolts or 
lengths of bolts, which in turn, after passing through two or more layers, 
shall in like manner be screwed up, and so on until the desired surface be 
covered, The ribs of iron may be plain plates of the size required, or of 
such a section as would tend to bind the layers together, so that when force 
was applied to their edges, they would act as a united body in resisting it. 
The planks in either case would be made to fit the ribs. He further pro- 

poses that the aforesaid layers be put together with an adhesive substance 

etween them. The aforesaid compound backing, as it is built up, can be 

attached to the ship or fort by bolts in the ordinary manner, and the outer 
surface thereof formed by the edges of the planks and plates will form the bed 
or backing for the outer or principal armour plates. In applying these plates 
he would recommend that the surface of the backing and the inner surface of 
the plate be coated with a thiu coating of india-rubber, glue, or other suitable 
substance. In securing the armour plates to the ship or fort he proposes 
to use first through bolts, with nuts and screws, either with or without a 
jam nut. And as the prevailing tendency of bolts subjected to the vibration 
caused by the impart of projectiles is to break at the thread close to the 
nut, rather than to strip or overhaul the thread, as frequently occurs when 
holts are subjected to heavy strains, he proposes to use a shallow thread of 
the form generally termed a square thread, the depth thereof being only 
about half of the breadth. 

3135. G. G. SANDERSON, Rotherhari, Yorkshire, “ Arinour for fortifica- 
tions,” —Dated§ist November, 1862. 

For the purposes of this invention the inventor employs bars of triangular 
section formed by rolling in a manner similar to that in which railway and 
other bar iron is commonly made. The base of the triangular section is 
made flat, and its sides are made the one with a projection and the other 
with a corresponding recess. The apex of the trianyle is by preference 
truncated, and the projection and recess at the sides are conveniently made 
to occupy respectively about one half of the length of the side. These 
rolled bars are to produce the armour placed side by side in a suitable 
backing or frame, the bars being arranged alternately, so that, if the base 
of one bar is inwards towards the backing or frame, the bars next it on 
either side are placed with the bars outwards to form the face of the armour. 
When the bars are thus arranged, the projection on the one will enter the 
rece-s in the other, and so on throughout the series, and the bars form an 
armour with a flush surface both on the face and at the back. The bars are 
secured to the backing or frame by bolts at intervals passing through the 
armour and the backing or frame.—Not proceeded with. 

3141. W. E. NeTHERsoLe and C. BuckianD, Swansea, ‘' Safety signals for 
Jire-arm practice.” —Dated 22nd November, 1862. 

This inveution cannot be described without reference to the drasings, 
3149. J. B. Howeut, Sheffield. * Improvemeats ia the manufacture of armour 
and other plates, and in shot and shell.”—Dated “Ath November, 1862, 

According to these improvements the inventor takes a number of bars of 
iron of a length according to the area of the slab to be manufactured. He 
crosses and recro-ses the bars, and distributes them over the area of the slab 
and al-o throughout the thickness it is to be formed ; these bars are supported 
one from the other and otherwise so as to present a skeleton (so to speak) of 
the siab to be formed. The bars in addition to being crossed may be in 
diagonal positions or inclined to each other in all directions. He disposes 
thisskeleton ina suitable mould, either ina furnace or otherwise, to form the 
slab or plate, and he then pours into the mould a quantity of what is known 
as homoyeneous iron or cast steel amongst the bars of iron, which have been 
previously heated to a welding heat, and a flux is applied which, together 
with the heat of the homogeneous metal, causes it to become thoroughly 
weided to the bars of iron, and become therewith a solid slab of metal. A 
plate is thus produced having a sufficiently fibrous nature to offer great 
resistance to the shock of shot,as not only doves the fibrous nature of the 
bar iron remain intact, but the homogeneous metal or steel is much 
toughened in its nature, at the same time retaining all the known resisting 
qualities of the homozeneous metal or steel. These blooms or ingots may 
be sub equently hammered and rolled as may be requirel. According to 
the improvements in shot and shell the inventor forms them of bar or other 
wrought iron, and makes them with a soft core or c-ntre, covered by a 
partial'y converted or steel surface, and all or part of which surface may be 
hardened. He either first forms the shot or shell of the shape desired, and 
converts them by the ordinary process of cementation to the depth required, 
or he only partially shapes them, then converts, and afterwards completes 
them as de-ired. In some cases the entire circumference and face may be 
converted, or it may bethe circumference and outer substance of the shot or 
shell only which issocomverted. The conversion he continues till of a depth 
requisite, and according to the diameter of the shot or shell, and according 
to the purpose for which they are required.— Not proceeded with. 

3173. W. Austin, Furaival’s-inn-place, Holborn, London, “An improved 
material for the manufacture of crtridge cases, applicable also for 
tubing, dc.”"—Dated 26th November, 186 

This material is to be made as follows :—The inventor proposes to take a 
woven fabric of cotton or flax, or other fibrous substance, and to coat the 
same with any suitable adhesive solution, after which it isto be covered 
with a layer of paper on one or both sides, and then subjec‘ed to pressure 
cither by rolling flat, or other pressure, hot or cold. — Not proceeded with. 





Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

3145. W. Cuark, Chancery-lane, London, “ Candle lamps."—A 














by the action of a spiral spring, which raises the socket to its original 
position, while it at the same time may be readily lowered for the purpose 
of uncovering the wick in order to light it. Tne candle or teper is enclosed 
in a socket or tube, being retained therein by a cap fitting on the upper end, 
or gripping pieces may be applied in lieu of the cap. In this manner the 
wick will always be on a level with the cap, as the lower part of the candle 
is pressed upwards by a spring contained within the socket in the same 
manner as acoach lamp. This lamp is especially applicable on board ship, 
in which case it is carried in gimbals in order that it shall retain a vertical 
position whatever may be the motion of the ship while the spiral spring for 
securing the globe in position on the flame is dispensed with, and a weight 
applied to the stem of the lamp. 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

$134. R. W. Swinpurne, South Shields, ‘Manufacture of soda.”—Dated 
21st November, 1862. 

This invention consists in manufacturing soda from chloride of sodium 
fused under heat, by injecting into the fused mass at the bottom, by prefe- 
rence, or below the surface thereof, superheate1 steam or other- suitable 
gaseous fluid. The agent so introduced is brought into contact with every 
particle of the fused mass, the chloride of sodium is decomposed, hydro- 
chloric acid is formed and may be secured in any suitable holder, while soda 
or carbonate of soda remains in the vessel in which the operation has been 
performed. Instead of acting on the chloride of sodium in a state of fusion, 
the invention also consists in vaporising it, and in injecting superheated 
steam, or other suitable gaseous fluid, into and amongst such vapour while 
contained in a heated retort or vessel. —Not proceeded with, 

3150. W. CLARK, Chancery-lane, London, ‘* Improvements in the means of 
obtaining a vacuum, or partial vacuum, as applied in the manufacture of 
paper.’—A communication.—Dated 24th November, 1862. 

This invention cannot be described without reference to the drawings. 
$157. J. MouuE, Hackney-road, “ Deodorising mineral oils and hydrocarbons.” 

Dated 25th November, 1862, ® 

This invention consists in using dentoxide of azote or nitrous gas in any 
form, or nitrous acid may be used, for the purpose of deodorising and 
destroying the peculiar and disagreeable odour found in various samples of 
petroleum, and other rock oils, including paraffin oil, and also for removing 
and changing the odour of other liquids, the products of petroleum, coal, 
and other substances. 

3170. J. STeInTHAL, Gorton, near Manchester, *‘An improved inoulder’s 
blacking.”—Dated 26th November, 1362. 

Instead of the ground charcoal hitherto used by moulders in the process 
of making metal castings, the patentee uses the following materialsin about 
the following proportions :—Wood charcoal, 0°45; anthracite, commonly 
called shale or slate, 0°45; animal carbon, 0°10; with a small quantity of 
prussiate of potash. The said materials are to be well mixed together and 
reduced to a fine powder by grinding, pounding, or other suitable means. 
He subjects the anthracite used in the manufacture of this improved black- 
ing to the process of cokeing in a stove or kiln, by which the paraffin, 
oily, and sulpbhurous substances and gases are extracted. The anthracite 
and animal carbon, being non-conductors, withstand the sulphuric gases of 
the fluid metal, so that the coat of blacking between the mould and the 
metal remains intact, the fluid metal forming a perfect casting, thus pre- 
venting blisters and blemishes on the castings caused by the affinity of the 
sulphuric gases to the silicate contained in the sand. 
$176. J. HaLForD, Great Bar, St»fford, ** Improvements in the preparation 

and treatment of a mineral substance to be used in, ant in the manufacture 
of, iron and steel, and in the processes of casting and moulding metals, and 
in the manufacture of paint, dc."—Dated 27th November, 1862. 

In carrying this invention into effect the patentee takes the mineral sub- 
stance derived from coal or “ slack,” either by the process of washing, such 
as is practised in the preparation of small coal or slack for its conversion 
into coke, or by separation by floating or sifting the same. These sepa- 
rative processes result in the production of a material or residuum, the most 
finely-divided portion of which is the mineral substance the patentee desires 
to procure, and to which he applies the preparation and treatment herein- 
after particularly described, in order to obtain therefrom a carbonaceous 
product available for many useful purposes. This mineral substance con- 
tains much carbonaceous matter, and can be procured from most coals, but 
in some coals the proportion of carbonaceous material is much smaller than 
in other kinds of coals, as is well understood by persons conversant with 
the properties of that material. This process is as follows :—The patentee 
takes the said mineral substance procured from coal or slack, as aforesaid, 
and, if thought desirable, he rewashes it, or adopts a secondary process of 
sifting or of floating, so as to obtain as pure carbon as practicable. Hethen 
dries it, either by submitting it to the action of heat in stoves or retort 
ovens, or by long exposure to the atmosphere, so as to evaporate, as far as 
possible, all moisture. The product is then pulverised by passing it through 
rolls, or by means of mill stones, or edge stones, or other convenient means. 
The gaseous matter of the product is expelled by subjecting the material to 
distillation in a retort of similar material and construction to those com- 
monly used in the manufacture of gas for illumination, or in a close-built 
oven or other closed vessel, constructed so as to exclude atmospheric air, 
and provided with an outlet for the escape of the gaseous and volatile pro- 
ducts. Such ovens or receptacles have the heating power applied exter- 
nally, and this external heat, together with the heat developed by the 
combustion of gaseous matter evoived during the process, effects the distil- 
lation and carbonisation of the material within the ovens or retorts. He 
submits the material to as low a heat as is sufficient to evolve the gases. 
When the gases have been evolved the material may be drawn. The pro- 
duct thus obiained is in a condition fit for use as a fuel in the manufacture 
of iron and steel. When the product is intended for blacking, or blacken- 
ing, or paint, or such like articles, as polish for leather, or otherwise, after 
the above-described process is completed he removes the same into the 
dressing room or other convenient place, and passes it through a fine sieve, 
say of 7) meshes to the inch. The particles of burnt coal or foreign sub- 
stance are hereby removed, the material or product then consti.uting a 
material fit for use for blacking or blackening, paint, and such like a: ticles, 
or for other purposes where carbon or carbonaceous matter is required. 
This product may be converted into a material fit to be used in the manu- 
facture of iron and steel, as aforesaid, by the admixture of water or liquid, 
which will cause the said material to cohere ; it can then be cut into biocks 
of any suitable shape or size. which, when dried, are ready for use, 

3178. F. W. Hartuey, Millbank-street, Westminster, London, “ Obtaining 
cetain products resulting from the manufacture and purification of coal 
gas."—A commu nication.— Dated 27th November, 1262. 

This invention hus for its object the adoption and employment of certain 
improved means (which we cannot here describe in derail) for obtaining 
sulphate of ammonia from the oxide of iron used in purifying gas, by which 
a larger quantity of sulphate of ammonia is produced, and the cost of such 
production is lessened.—Vot proceeded with. 


Crass 9.—ELECTRICITY.—NOonEeE. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


3004. W. E. Gener, Wellington-street, Strand, London, “ Lift and force 
pump.”—A communication.—Dated 6th November, 1862. 

The pump forming the subject of this invention presents the following 
anvantages :—Oue, two, three, ten, twenty, or as many pipes or tubes as 
desired, may be adapted to it. Each tube is isolated and works separately. 
It sucks and forces without a reservoir, without valve, and without piston, 
and works constantly and with the greatest rapidity when provided with 
water. The airis sucked in by means of rollers or cylinders which press the 
tubes, and the vacuum fills with the liquid in which the extremity of the 
tube plunges. This pump is composed of the cylinder or pump barrel, the 
interior of which is furnished with several pipes or tube of caoutchouc, 
leather, or other suitable material. These tubes follow the cylindrical form 
of the barrel but do not go completely round, and they come to the exterior 
one end in the liquid and the other forming the jet ofihe pump. Through 
the centre of the cylinder passes a shaft supporting in the interior of the 
cylinder a couple of plates, which sustain three small rollers or cylinders with 
their pivot on the thickness of these plates. On giving motion to the shaft 
by means of a crank, the three roilers placed at equal distances apart 
execute the same movement, likewise turning on their pivot, and it is in 
accomplishing this movement that they press against the tubes fitted in the 
pump barrel, and cause the apparatus to work. Another very simple 
method of action is as follows:—The -uction and force pipes or tubes are 
placed all around the cylinder, their ends issuin ;to the exterior at the 
same place, some entering the liquid and the others conducting the jet. A 
single roller is retained and is fixed to the shaft by two branches, which 
may he lengthened or shortened by press screws, so as to press the roller 
against the tubes as much as desirable —Not proceeded with. 

3006. H. Grirrin, Silvertown, Esser, “ Securing india-ruhber cylinders or 
rollers and blocks upon spindles and other bodies on which they are to be 
ted.” — Dated 6th November, 18 i2. 





tion.— Dated 22nd November, 1862. 

In these lamps the patentee encloses the flame of the candle, or other 
luminary employed, within a globe or chimney of transparent material, 
mounted on a socket having an up and down movement for the purpose of 
raising or lowering the globe, so as to enclose or expose the light as 
desired. This globe msy be maintained in position in a self-acting manner 





This invention consists in first coating or clothing the spindle or other 
body on which india-rubber is to be ted with a ition of india- 
rubber, for forming what is known as ebonite, or hard rubber, 
and in then adding on such composition to complete the article to 
the thickness required ordinary or pure india-rubber, or rabber known as 
cut sheet rubber (that is to say, sheets of rubber cut from a solid block), or 
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rubber prepared for being vulcanised. The patentee then subjects the 
spindle or other body, with its clothing of or hard rubber compo- 
sition, and ordinary or other rubber as before mentioned, to heat, in order 
to “‘cure” the composition. When the curing has been effected, the ordin- 
ary or other rubber will be securely held on the spindle or other body 
through the cured or hard rubber, which itself becomes securely fixed to the 
spindle or other body. 

3010. C. O. Hern, Berlin, Prussia, “ Machinery to be used for the purpose of 
extracting fatty oils from oleaginous seeds and for purifying the said oils, 
and far extracting the agents employed Jrom the exhausted residue.”— 
Dated 7th November, 1862. 

This invention cannot be described without reference to the drawings. 
3019. W. Simpson, Liverpool, * Letter boxes.”—Dated 8th November, 1862. 

To apply this invention to, say, an ordinary letter box, the flap or cover of 
the receiving opening is jointed in rear of the letter box to the door or other 
surface to which itis attached. This port, cover, or flap, carries on the face 
thereof a suitable block, projecting forward sufficiently to be flush with the 
outer face of the door or other surface. The lower edge of this flap is bent 

ckwards to or about a right angle, and then returns forward in a parallel 
or nearly parallel direction to or a jittle beyond the face of the flap or port 
cover. This lower outer portion of the flap is formed with a knife, dentated, 
or cutting edge. Within the box, and immediately below the back of the 

rt opening, are fixed two transverse knife, saw, or other suitably edged 
lades, so fitted that the blade edge of the flap enters between them as the 
flap falls. The axle of the flap is titted with a crank arm on the outer end, 

or both ends when a double action is required, which actuates through a 

suitable joizted link rod and sliding plate a cut-off flap, which is jointed to 

the inside of the back or front of the box, and which flap is of sufficient 

size and piaced below the receiving opening so that when brought to a 

horizontal position the box is divided into an upper and lower chamber. 

The lower or outer edge of this cut-off flap or plate is also formed with a 

dentated or sharp cutting edge, and to the axle thereof is fitted a crank arm 

projecting on the outside of the vertical side of the box, and ata right 
angie to the surface of the cut-off flap. This arm rests on a suitable stud 
pin, or its mechanical equivalent, attached to the sliding plate, which is 
actuated by the receiving opening cover through the crank arm and con- 
necting rod hereinbefore described. By this arrangement it will be seen 
that, when the cover of the receiving opening is closed, the cut-off flap falls 
to vertical position, and the crank arm on its axle is in a horizontal position 
parallel with the side of the box, but the moment the cover of the receiving 
opening is pushed back, the stud pin on the slide plate presses forward on 
the under side of the crank arm of the cut-off flap, near to its axis, so that 
before the knife edge of the port covering has passed from between the two 
fixed horizontal knife edged plates, the cut-off flap is brought upto ahorizon- 
tal position, separating the upper from the lower portion of the box, and 
the crank arm being sufficiently long allows the slide plate to travel 

p i flicient dist to admit of the cover of the receiving opening 
being fully opened. On the return of the receiving cover, the dividing plate 
is still helt in a horizontal position, until the knife edge again commences 
to enter between the horizontal parallel knife, saw, or other suitably edged 
bars, when the cut-off flap is gradually released and falls to its vertical 
position. 

3022. G. Kent, High Holborn, London, and E. P. Grirriras, Iigh-street, 
Camberwell, “ Apparatus for reducing cocoa berries, and other vegetable 
and animal substances to powder or pulp.” — Dated 8th November, 1862. 

For the purposes of this invention a cylindrical vessel is by preference 
used, though the form of the upper part of the vessel may be varied. At 
the lower part of this vessel there is formed a bottom or horizontal partition 
composed of angular blades, the cutting edges of which radiate from a 
circle at the centre to the outer circumference of the vessel. The cutting 
edge of each of these blades or cutters is so formed and fixed in r spect to 
the back edge of the next annular blade as to come slightly above the back 
edge of the next blade ; hence, when the nibs or broken parts of the roasted 
covoa berries are, as is hereafter explained, driven round against the cutters 
they will he cut, and the fine cuttings or powder thus produced will pass 
through between the spaces where the cutting edges of the cutters overlap, 
or rise above the back edges of the neighbouring blades. In the central 
plate of the horizontal partition or bottom above mentioned is a bearing for 
an upright shaft or axis,on which is fixed an instrument consisting of 
several inclined projections, the lower surfaces of each of which comes in 
contact or nearly so with the radial cutting edges of the angular plates 
above described. Such lower edges of the inclines do not radiate from the 
centre of the axis or shaft, but are at an angle to the cutting edges of the 
blades ; hence, when the axis or shaft ix caused to rotate, the inclined pro- 
jections from the shaft wiil cause the nibs or,separated parts of the cocoa 
berries to be carried round by the inclines, and by them will be pressed 
against the cutting edges of the fixed annular blades. When the apparatus 
is to be employed in reducing bread or other vegetabie substance, or to 
mash potatoes, or to reduce animal matter which has been pounded or 
beaten in a mortar or otherwise, a bottom is introduced into the vessel, con- 
structed of woven wire gauze in place of the annular blades. The upper 
part of the axis turns in a bearing in the centre, carried by a frame, con- 
sisting of three radial arms, which have hooked formed ends, which 
respectively pass under legs or projections at the upper edge of the vesvel. 
3024. G. H. Sanporn, Cheapside, London, ‘* Wringing machine.”— Dated 10th 

November, 1862. 

This invention consists in the arrang t or ¢ tion of the 
different parts of a wringing machine; in the means of adjusting the 
rollers of the same; and in the mode of adjusting the machine to the tub 
or washing vessel. The frame of the machine consists of two posts, con- 
nected at the top by across piece, and below the rollers by rods or other 
convenient means. The shaft of the lower roller, to which the power is 
applied, rotates in boxes fixed firmly in the posts, while the boxes contain- 
ing the bearings of the upper roller shaft move up aud down in grooves or 
channels in the posts, to adapt the space between the rollers of various 
descriptions. The machine is rendered self-adjusting by means of two 
pieces or rolls of india-rubLer, or other suitable material, resting on the 
movable boxes, and kept in place by means of a spring bar. The ends of 
this bar rest upon the india-rubber rolls or pieces,and the pressure upon it 
is varied as required by an adjusting screw through the top cross piece. 
This screw bears upon the centre of the spring bar, thus permittivg either 
end of the said spring bar, and, consequently, either end of the upper 
roller, to yield independently to the pr: ssure caused by the fabrics passing 
through the machine. The lower end of each post is forked, or a slitiscut 
therein sufficiently wide to receive the side of the tub or washing vessel, and 
also a binding piece or clamp. These clamps are secured to the sides of the 
posts by means of guide pins, on which they move freely. The machine 
having | Bans placed on a tub or washing vessel, the clamps are pressed upon 
the sides thereof by means of set screws, which set screws pass through the 
same side of the posts as the guide pins, and secure the machine firmly 
without injuring the sides of the said vessel.—Not proceeded with. 

3026. J. Wuiraker, Leigh, Lancaster, ** Apparatus for pulping, stripping, 
and slicing edible roots for cattle.” —Dated 0th November, 1262. 

Instead of employing two separate machiues for pulping, slicing, and 
stripping or changing several parts of the same hine, the patent 
performs all the operations in one machine, and uses a hinged guide or 
plate to lead the roots to either side, as way be required. He tixes to the 
driving shaft at each side of the machine a plain wheel, one mounted with 
one or more knives for slicing, and the other with the knives or tools for 
pulping. The stripping knives or tools are fixed upon separate plates, 
which, when required, are screwed to the slicing wheel, there being slots in 
the wheel to allow the tools to pass through the interior. The hinged guide 
or plate is placed in the centre of the hopper, and can be turned on either 
side, so as to guide the roots to the pulpers on one of the wheels, or to the 
slicing knives or strippers on the other wheel, by which means the three 
operations of pulping, siicing, and stripping, can be performed at different 
times in the same machine. The rims of the wheels turn in grooves formed 
by beads in the sides of the hopper, in order to enable the knives or tvols 
to be quite close to their work, and thereby slice, strip, or pulp the last 
piece; and the sides of the hopper are curved and sloped to allow the 
matters to be delivered from the machine with perfect ease. 

3027. J. B. Lavoine, St. Pierre, near Calais, France,‘ Kitchen rauge.”— 
Dated 10th November. 1862. 

This invention cennot be described without reference to the drawings. 
$030. R. J. CHAPMAN, Svuth-strect, Cuiberwell, “Glass and emery paper or 

cloth.” —Dated \0th November, 1862. 

Hitherto the powdered glass and emery dust have been sprinkled or sifted 
on to the adhesive solution spread on the paper or cloth on one side only, 
but the inventor proposes by this invention to apply the adhesive solution 
to both sides or surfaces of the paper or cloth, and to sprinkle thereon the 
powdered glass, or the corn emery, or flour emery, according to the coarse- 
ness or finene-s of the article required, so that he produces a double 
surface, each suitable for rubbing wooden bodies, and imparting smooth- 
ness and lustre thereto.—Vot p ocecded with. 

3033. J. Eastox, jun., and J. C. Amos, The Grove, Sovthwark, “ Machinery 
Jor sawing wood.”—Dated 10th November, 1862. 7 

In carrying out this invention, in order to secure the log from rising with 
the drag uf the saw on its bed while being cut, the patentees keep it drawn 
down by meavs of pressing roilers or bowles carried by vertical water 
cylinders, in which stationary pistons are inserted, their rods being pendant 
ivom a transverse beam of the saw frame. The upper and Jower ends of each 
cylinder are brought into communication by an outside pipe, which allows 
of the water which fiils the cylinders to pass from one side to the other side 
of the fixed pistons. The water forms an elastic packing between the 
piston and the lower ends of the cylinder, and serves to retain the bowles of 
the cylinders in contact with tie timber when ounce lowered in contact 
therewith. 

8036, G. Davis, S-rle-street, Lincoln's-inn-fields, London, “ Crinoline skirts.” 
—A communicution.— Dated 11th November, 1862, 

In manufacturing these crinoliue skirts the hoops are furnished at suit- 
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able distances with a small tape, having a button-hole which fixes on a cor- 

responding button sewn on the petticuat. Each of the hoops is thus 

retained by a certain number of buttons (or hooks and eyes may be substi- 

tuted), and to remove them it is only y button or anhook 

them.—Not p’ with, 

3040. J. J. Parkes, London-street, Paddington, “ Lever bell pulls.”—Dated 
11th November, 1862. 

This invention relates, principally, to that class of lever bell pulls used in 
sitting rooms, and usually let into recesses in the walls, and consisting of a 
circular box more or less ornamental on the exterior, from which a lever 
handle projects. In ordinary, this lever acts on a barrel, winding upa 
chain which pulls the wire, and so rings the bell. Instead of the chain con- 
nection, the patentee applies a crank arm and pin on the axis of the lever 
handle, or the crank pin may be on the lever handle itself. The crank pin 
takes upon a lever, to the end of which the bell wire is attached. The wire 





3068. W. H. Anprew, Sheffield, ** An improvement in scissors and shears.” — 
Dated 14th November, 1862. 

This invention consists in fitting to the nail or back end of the blades of 
scissors and shears a clip spring in the form of a U or part of a 1, the fore 
ends or end of which are or is attached to or secured by the screw or pin 
whereby the blades are united or otherwise. The object of the spring is to 
en-ure contact of the cutting edges from heel to point when the scissors or 
shears are being used. 


3069. S. Rowerts, Sheffield,“ Frames for containing stoppered bottles and 
jars.”"—Dated 14th November, 1852. 

This invention consists in fitting to frames for holding stoppered bottles 
orjars arms (movable, as hereafter described) over the stoppers of the bottles or 
jars held in the frames so close to them that the stoppers cannot be raised 
sutticiently to remove them from the bottles or jars; nor can the bottles or 
jars themselves be removed from the frame as long as the arms remain over 





lever he makes as long as may be necessary, and equal to the full di t 
of the box, or it may be beyond that limit if a suitable fulcrum be pro- 
vided. By making this lever of such length the are that it describes is but 
very Gightly curved, and serves to give almost a straight pull on the wire, 
and sufficiently near a right Ime for the purposes required. The pull of the 
bell spring and wire serves to bring the lever bell pull back to position after 
pulling the bell as usual. A suitable groove is made in the crank pin to 
receive the edge of the wire lever, which keeps it in position sideways, for 
which reason it may be mounted very loosely on itsfuicrum, He constructs 
the several parts of this apparatus so that the box may be fixed to the wall, 
and all of the parts of the pu applied thereto subsequently with great 
facility one after the other. 


3043. W. and J. Gattoway, Muuchester, ‘‘ Apparatus for cutting, shaping, 
punching, and compressing metals.”— Dated 12th Novenber, 1862. 

This invention has reference to a previous patent of the year 1859 
(No. 526). The patentees claim, First, the applic+tion of preparatory rams 
for pushing the metal down into the dies, and in some cases for partially 
performing the operation upon them, which is to be completed by the 
finishing rams, ially as described. Secondly, surrounding the dies 
upon the die tables with water, for the purpose of keeping them cool, 
Thirdly, the employment of a steel bed plate on the top of the die tables 








upon which the dies rest, so as to prevent injury tw the die tables. | 
Fourthly, fixing down the dies on to the die tables in the manner | 


described. Fifthly, the mechsnism described for actuating the step-by- 
step rotary motion of the die tables. Sixthly, the arrangement described 
for regulating the exact extent of motion of the de tavles. Seventhly, the 


arrangement described for actuating the cutting levers for cutting off the | 


lengths of metal. Eighthly, the combination of any one or more of the 
various imp: ovements described as constituting the present invention, with 
the machinery or apparatus for cutting, shaping, punching, and compressing 
metals, as described in the specification to the hereinbefore meutioned 
letters patent granted to James Howden in the year 1859 (No. 526). 


3047. T. Braprorp, Manchester, ‘* Clothes wringer and mangler."—Dated 
12th Novemlur, 1862. 

In carrying out this invention the patentee employs a spring of wood or 
other suitable material, consisting ef « bar having oue or more slots sawn 
or slotted in it from each end to as near the centre as may be found 
desirable, similar to a music tuner with ove or more tongs. In these slots, 
when required, he inserts sheet india-rubber of suitable thickness, and in 
the centre or solid part of the bar or spring he makesa hole, through which 
is passed the plain or unscrewed part of a compressing screw, having the 
head or knub ef an acorn shape, the bottom part of which is Joose upon the 
shank for antifrictional purposes. The shoulder of the head or knob 

resses upon the bar or spring, and the worm or thread is received in a 
nut held in a cross stay fixed to either wood or metal framework, and 
which, on account of its convenience and utility, is specially adapted to 
washing, wringing, and mangling machines. By turning the screw with 
the acorn head or knob inwards, the ends of the spring bar are compressed 
to apy required degree upon T-head bolts, forming the communication 
between the ends of the spring bar and the journals of the upper roller for 
wringing or liquid-pressing purposes, when such rollers are made or 
covered with india-rubber or other elastic material, and also for various 
other purposes, such as calendering, when the rollers are made of wood or 
other suitable material. The great advantage of the improved spring bar 
con-ists in its yielding or reciprocating to the various inequalities of the 
articles required to be operated upon. 


3048. F. J. CLowes, Southwark Bridge-voad, ‘* Obtaining rotary motion.”— 
Dated 12th November, 1862. 

This invention consists in substituting a cam or cams fixed on a straight 
shaft in lieu of cranks, as at present in use, and running the ends of such 
shafts in bearings in the following manner :—In the first place the cam is 
grooved on its outer periphery. in order to receive a strap or chain which 
works round a pulley iu the lever of the treadle. Secondly, the patentee 


runs the ends of such shafts in frictiou boxes ; the friction wheel or wheels | 


at either end may be also grooved in order to receive an elastic band, 

which may be of any flexible substance. This combination is equally appli- 

cable to lathes, sewing machine-, or, in fact, to any machine in which rotary 

motion is obtained by treadle action. 

3064, E. Josern, Blackjriars-roal, and J. Daxks, Webber-vow, Wuterloo- 
youd, Loudon, ** Brushes, brooms, dud mats.”"—Dated 13th November, 
1802. 


These improvements relate to means of combining hair, cocoa nut, or other | 


fibres intu the forms desiredjfor the p: ouuction of bru-hes, brooms, and mats, 
For this purpose, the inventors first weave or otherwise combine the fibres 
to be used into a sort of fringe. They then apply to the back or combined 
edge of this fringe a solution of shellac, or other suitable cement, and they 
then fold or lay the fringe so produced with the back or combived edge 
thereof in layers together, leaving the front or loose ends thereof free. A 
convenient method of obtaining the forms desired is to begin at the centre, 
folding the fringe round and round upon itself to the desired size. They 
then apply a sulution of marine glue, or other adhesive matter, to hold the 
parts together, and a back of flexible or other material, according to the 
purpose to which the brusb, broom, or mat so produced is to be applied.— 
Not proceeded with. 


3066, E. S. Catur.s, Shrewsbury, “ Apparatus used in the manufacture of 
gas."—Dated 4th November, 1862. 

This invention relates, First, to a machine for the purpose of maintaining 
a continuous exhaust in the hydraulic main and pipes conveying the gas 
therefrom, thereby removing the pressure in the interior of the retorts. It 
1s also applicable for the transmission of gas from one place to another, and 
for blowing air into furnaces, cupo'as, and such other apparatus or places 
where a biast or air exhaust is necessary, The exhauster is constructed in 
accordance with the following description:—There are two axles, each 
having four or more radiating arms or blades of suitable shape fixed there- 
to, and fitted into a case with semi-circular ends, the one axle being placed 
at or near the radius of the circle described by the aims attached to the 
other axle, The axles are connected at one or both ends to cogged wheels 
or pinions placed in a box attached to the side or sides of the case in which 
the arms revolve, suitavle bearings being fixed m the end plate of the case 
which forms a partition between the box and case for the pinions to revolve 
in. The teeth or cogs of these wheels or pinions take into eich other, 
giving the axles and arms a rotary motion in opposite directions. ‘These 
urms or blades are so shaped and placed that they revolve nearly—though 
not quite—in contact with those attached to the other axle, and with the 
semi-circular ends of the case into which they are fitied, so that when they 
are at rest the passage of the gas is stopped. Motion is imparted to the 
axles and radial arms or blades by means of a driving rigger or pulley fixed 
on the end of the lower axle, which passes through a s:uffiug-box out of 
the box containing the pinions. An oblong opeuing ou each side of the 
case serves as the inlet aud outlet respectively. The exhauster constructed 
as thus described is provided with a sole or base to rest on, aud the 
nece sary means of lubricating the bearings or other rubbing surfaces, and 
is complete of itself; but to prevent a stoppage in the flow of gas should 
the exhauster suddenly cease to act, a by-pass may be added as follows :— 
Both the milet and outlet connections have on their upper sides ports or 
holes (in which an open grating i» fixed) that opev into a pipe or communi- 
cation that passes over the outside of the upper semi-circular end of the 
case, and a valve of leather or other suitable material or materials is fixed 
over the grating on the inlet side of the exhauster, such valve being 
weighted, if required, so as to keep closed while the exhauster is in action ; 
but in the event of the exhauster stopping, the pre-sure of the gas issuing 
from the retorts forces open the valve, and the gas flows through such 
valve and annular space to the inlet connection. The valve may be fitted 
on either side of the exhauster to suit the Jine of piping to which it is to be 
attached, either side of the machine serving as the iniet. Movable plates or 
blank flanges secured with bolts are provided for the facility of getting at 
the valve. The invention relates, Secondly, to a by-pass valve im connec- 
tion with the exhauster, the construction of the vaive being such that it 
auswers all the purposes of three ordinary valves, and is also applicable as 
a valve fur purifiers or other apparatus. 

3067. E. B. Witson, Parliament-stree!, Westminster, “ Conveying air, steam, 
gases, and jluids to oscillating or vibrating cylinders and vessels.” — Dated 
14th Novem/er, 1862. 

This invention relates to a peculiar mode of forming the connection of a 
steam blast or other pipe with an oscillating or vibrating ves-el or cylinder 
As an example of the application of this invention, in lieu of the o:dinary 
method of conveying air to the atmospheric converting vessels oscillating on 
trunnions employed in the manufacture of iron and steel, namely, by passing 
such supply of air through the traunions of the same, it is proposed to bring 
the blast pipe centrally with, but disconnected from, the trunnions or centres 
on which the vessel turns, and as near to the same as may be convenient, at 
the end of which pipe a suitabie connecting joint is made that will allow 
the pipe to revolve freely, such pipe being in the form of a radial arm, and 
connected at the other end with the atmospheric ves-el.— Not proceeded with. 





the stopp The inventor applies a sprivg or other lock to a collar from 
which the arms project, and on opeuing the lock the arms are free to be 
moved into a position between the stoppers, when they, as well as the 
bottles or jars, may be removed from the frame. Instead of an arm being 
made to extend over every stopper, one arm may be carried out on each 
side of a frame, and a rod secured by lock may be fitted to each arm, which 
rods shall extend over the stoppers, and answer the purpose of the 
arms, as hereinbefore described. The rods may be straight or circular, 
or of other form, to correspond with the shape of the frame.—ot proceeded 
with. 


3070. Hi. Moxean aud J. Parkinson, Liverpool, “ Iaprovements applicable 
to weighing machines.” —Dated 18th November, 1862. 

This invention, when applied vo weighing machines, consists in placing 
the counterporse in a suitable vessel containing spirit, water, oil, mercury, 
or any other suitable fluid, and to which is attached a peculiar description 
of self-activg fluid indicator.—Not proceeded with. 


3071. V. J. Cassatenns, Gavundun, Canton de Montfanguin, France, “ Ste- 
reoscopes.”"—Dated lath November, 1862. 

This invention consists, essentially, in producing the colouration of the 
stereoscopic image by means of a transparent coloured surtace interposed 
between the picture and the eye of the observer, iu such a manner that this 
presents two or a greater number of different tints. ‘This improve- 
ment can be applied to all sorts of stereoscopés, and the inventor 
hames chromo-ster yall ster provided with it,—NVot proceeded 
with, 





3075. E. Kinny, Birmingham, © Palley for lightening the cords of window and 
other blinds.”—Dated lich Novemler, 1862 

This invention is carried out as fo.lows:—To a plate, which is fixed 
vertically on the window or other frame, two hor.zovtal arms or brackets 
are fixed, one near the top, and the other near the bottom of the plate. A 
fixed vertical rod is supported at top and bottom by the said arms or brackets. 
The said rod is square, or of other augular figure, and has a screw thread ou 
its angles. The axis carrying the roiler under which the blind cord passes 
slides on the said rod, and a screw box or nut works upon the thread on 
the angies of the said rod, the said screw box or nut being above tne sliding 
piece to which the axis of the pulley or ruller is fixed. The pulley and 
sliding piece to which its axis is avtached are supported by the blind cord 
which passes under the pulley, while they are prevented from rising by 
the screw box or nut. In order to tighten or slaken the biind cord it 1s 
ouly necessary to turn the screw box or nut on the rod, when it rises or falls 
ou the said rod, and forces down the slid ng piece carrying the axis of the 
pulley, or permits the said sliding piece to rise, 
3086. F. RAuLEs, Albert-street, Camden-road, London, “ Bavelopes.”"—De ted 

Lith November, 1362 

This invention is carried into effect as follows :—The envelope, except as 
hereafter stated, is to be cut or formed in the usual fashion by adopting 
flaps, brought together and meeting in or near the centre, where the same 
ure secured together. That flap, however, which is folded over the others, 
and is to be next to the letter or missive, is to be provided with one or 
more small tongues or projections (one in the centre being the must likely 
of adoption), the said projection or tungue, or projections or tongues, to be 
covered with adhesive compositions ou both siaes, by preference, so that, 
upon wetting the same as usual (the letter or missive having been inserted 
in the envewpe) the tongue or tongues may be secured to the letter or 
missive and to the envelope. The two other flaps next to the afore.aid flap 
muy each be provided with a similar projection, tongue, or tongues serving 
the same purpose, The topmost or opening flap is also to be provided with 
a small tongue or flap, which may be of ornamental shape, and of lacework, 
open-work, or notched, and covered inside with adhesive composition, the 
sume to be wetted and secured to the outside of the envelope, the place 
where it is to be secured being by preference coloured, so as to be discoloured 
if wetted in order to prevent the envelope being opened by steaming or 
wetting witho.t evidencing the same by injurimg the lace-work or open- 
work ur by discolouration, It is evident that, to open this envelope, the 
last mentioned flap must be opened, the flap detached from the tongue or 
tongues (and if these be wetteu on both sides) also detached from the letter 
or missive, before the same can be abstracted from the envelope; and as 
theletter or missive when opened will adbere to the envelope, vue or two will 
remain together for evidenve.— Vot proceeded with. 


3088. D. TuoMson, Grosvenor-road, London, *Serew cocks."—Dated 17th 
November, 1862. 

Tunis invention has for its object the arrangement of the valve gear in 
screw cocks in such a manner that the joint between the thrust collar on 
the screw spindle and the surface of the valve box cover is reudered more 
or le-s perfectly water-tight, both when the valve is closed and whin it is 
open, thus euablins one to dispense entirely with the packing and gland 
usually employed for rendering the passage of the screw spindle through 
the valve box water-tight.—Not proceeded with. 


30 9. W. Wituiamson, High Holborn, London, ** Washing, wringing, and 
mangling machines.” — Dated 17th Novemver, 1862. 

This inveution consists in simplifying the construction of washing, wring- 
ing, aud mangling machines that are actuated by a crank or eccentric for 
the washing apparatus, and rollers tor the wring mg and mangling apparatus. 
Nach process has hitherto been actuated by separate means, that is to say, 
the washing by means of a crank actuating a reciprocating Jever, and the 
wringing aud mangling rollers by a separate arrangement, or by means of a 
series of toothed wheels, either apparatus for washing, wringing, and 
mangling being put in and out of gear asrequired. By these improvements 
the pateutee abridges several pieces and simplifies the machine for washing, 
wringing, or mangling. He makes the spindle which is turned to actuate 
the machine, and on which is the handle—or, if driven by power, on which 
is the driving puliey —the axis of one of the wringing and mangling rollers, 
wnd this rolier wid always rotate whether using the machine cither for 
washing, wringiug, or mangling. A second roller, supported in guides at its 
ends, being under the top, au actuating roller is brought in contact with the 
sam When required for wringing or wangling by turning a screw or screws 
that press on a spring or springs, or by au arrangement of weighted levers, 
and can be released from contact by lowering the same by means of the 
before mentioned screws or levers. 1f the machine is required for washing 
only it is necessary tw place the end of the connecting rod over the crank 

in, and insert a cotter or piu in the holes at the end of the same, and 
ower the bottom roller out of contact with the actuating roller. If the 
machine is required fur wringing or mangling, the patentee withdraws the 
 stter or pin, lifts the comnecting rod off the crank pin, and turus the two 
screW> or releases the weighted levers that raise the lower roller, as before 
described, and the machiue is then ready fur wringing or mangling. 

302. J. Rariuatn, Upper Fountain-place, City road, “ Umbrella, parasol, 
sunshade, aud wathing sticks.”—vated leth November, 1862. 

This invention cousists in obtaining the above named sticks from any 
wood cut from planks longitudinally with the grain, in lieu of from 
bravches or off-shoots of trees, and twisting or beuding the same in form- 
ing the handle or otherwise by steeping or s»aking the ends thereof, first, 
in a warm solution of soda and water, and, subsequently, by means of heat 
applied thereto through the medium of a jet of gas or otherwive.—Not pro- 
ceeded with. 

3063. J. Annus, Barcelona Spain, “Improvements in generating certain gas 
Jor lighting and heating, aud in appuratas employed therein.”— Dated 
18th November, 1802. 

This mrention consists, First, in the formation, as hereafter described, of 
a gaseous compound, and in mixing it, in retorts heated to a red heat, with 
gas arising from the distillation of coal, or from the decomposition of fixed 
or volatile oils, resins, tars, or fatty bodies, to manufacture gas suitable for 
lighting and heating ; and, Secondly, in an apparatus for yenerating the 
gaseous compounds. The apparatus consists of a furnace lined with fire- 
brick, and, by preference, in the shape of an inverted cone with a circular 
grate at bottom, through which air, supplied by a blast, is admitted from a 
pipe below, its admission being regulated by a tap. There is a conical 
vessel, with opening at top, placed on the mouth of the furnace, through 
which coal or other fuel is introduced, and by which gas is allowed to escape 
at the commencement of the operation. As soon as inflammable yas is 
produced the opening is closed by a conical stopper. A syphon tube passes 
into the furnace, through which tar, oils of resin, of schist, of petroleum, 
or liqueted fatty matters are introduced when required. The gas generated 
in the furnace passes off by a tube from the upper part «f the furnace into 
ordinary retorts, in which coal or oil gas is oo we generated. From these 
retorts the gaseous mixture passes thruugh the condensers and puritiers to 
the gasholders. 


3004. ¥. H. Kuein, Paris, “‘ Machinery for turning or shaping metals or 
other substances.” — Dated 18th November, 1862. 

This invention consists ia the employment vf machinery (as described 
with reference to the drawings) in combination with an ordinary turning 
lathe, for shaping metals and other substances, square or polygonal, instead 
of round or oval, as hitherto. 
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3098. C. Newp, Cheadle, Cheshire, and J. Hopxixsson, Manchester, ** Fire 
alarums and indicators of temperature.” —Dated 18th November, 1862. 

This invention consists in a mode of starting an alarum, when a room or 
builuing is on fire, by the consequent increase of temperature of the sur- 
rounding atmosphere, Within the building or room is placed a suitable 
vessel taining a fatty subst , or an alloy, which retains a ball or 
weight ; when the temperature of the room or building arrives at a certain 
number of degrees, the fatty substance or alloy will melt, and release the 
ball or weight. The ball is so arranged that, when released, it runs down 
an inclined tube turning on a pivot or other suitable apparatus, and by 
turning the tube on the said pivot, releases a catch which retains a coiled 
spring or weight previously wound up, and thus starts certain mechanism 
to strike a bell, gong, or other alarum. 

8100. N. Tuompson, Abbey-gardens, St. John’s Wood, ‘* Apparatus for stop- 
ping bottles, jars, &c.”— Dated 18th Novemtur, 1862. 

For tue purposes of this invention the patentee employs a plate or disc 
of metal, or other rigid material, which, by a screw, is forced down on to 
the top of the neck of the bottle, jar, or vessel, a disc of some suitable 
compressible material being, however, interposed between the two surfaces, 
The neck of the vessel is made, by preference, cylindrical exteriorly for a 
short distance down, and in this portion of the neck a groove is made all 
round. To the n ck thus formed a piece of sheet metal is applied, 80 as to 
extend half round the neck, and this strip of metal has its upper and lower 
edges turned inwards, so as to form flanges. The lower flange of the strip 
of metal enters the groove in the neck of the bottle, while the upper flange 
come: just above the top of the neck. This flanged strip «f metal issecured 
to the vessel by another narrower strip of metal soldered or attached to it 
at the two ends, so as to form a ring encircling the neck, and this ring is 
lodged in another groove in the neck of the vessel, and prevented turning 
on the neck by teeth or transverse grooves being formed therein, into which 
portions of the rings are caused to enter, the ring being suitably indented 
for the purpose, 

8101. R. Beck, Peartree-cottage, Upper Holloway, “ Reading glasses and mag- 
niflers to be simultaneously used with both eyes.” —Dated 18th November, 
1862, 

According to this invention the patentee makes a binocular reading glass 
or magoifier by dividing a lens into two equal parts, and mounting the two 
parts at a short distance apart in a frame, but without, in other respects, 
altering the relative positions of the parts, except that with the highest 

ower, He prefers to incline each part outwards to some extent, so 
that the axis uf each half lens may be inclined in the direction of the 
object. 

3102 J. Oxtry, From, Somersetshire, ** Apparatus for separating liquid 

Srom substances.’—Dated 18th November, 1862. 

The substances to be operated on are placed in an air-tight vessel, made 
of iron, copper, or other material. The patentee connect, an air pipe to 
this vessel, and forces atmospheric air into the top part thereof; the air, 
being thus c mpressed above the semi- fluid substances, graduaily drives the 
latter through a pipe leading from the lower part of the vessel to a woodeu 
or metal box or chamber placed near. In this box or chamber is a number 
of cloths folded like bags, having wire sheets or perforated plates, or both, 
between them, so that each pair of cloths is separated from others by the 
wire sheets or perforated plates. The effect of this arrangement is that the 
semi-fluids flow, under the pressure of the compressed air, into the centre 
of the cloths or bags, and by means of this pressure the liquid is expelled 
through the texture of the cloth, so that it rans away by the wire sheets or 
perforated plates, and out through the bottom of the box, leaving behind 
the solid residuum in the cloths. 
$103. L. Lenzsnna, Oxford-astreet, London, “ Apparatus for raising aad 

lowering Venetian Gad other blinds."—Dated With November, 1862. 

This invention cannot be described without reference to the drawiugs. 


$106. R. Musuer, Coleford, Gloucester, “ Manufacture of cast stecl.”—Dated 
19th November, 1862. 

This invention consists in adding to the material or mixture of materials 
which, when melted, produces cast steel, spathose pig iron or steel pig which 
has been granulated by the process of hot granulation deseribed in the 
specification of this invention, whether the said hot granulated spathose pig 
iron or steel pig be used mixed with oxide of manganese, or the said 
oxide of manganese be added separately. 

3111. J. B. Epmonpson and J. Carson, Manchester,and J. BLAYLOCK, Carlisle, 
“* Machinery for printing, unmbering, and dating railway and other 
tickets.”— Dated 10th November, 1862. 

The First part of this invention relates to those machines for which 
former letters patent were granted to Thomas Edmondson, for printing and 
numbering railway tickets, on the 19th March, 1850 (No. 15007). In these 
machines it has hitherto been customary to work the type box and the 
numbering apparatus independently of cach other, thus entailing two 
distinct operations of printing when the tickets had to be numbered at both 
ends, By these improvements tickets cin He printed and numbered at both 
ends by one operation of printing, or one end only can be numbered, or the 
numbers left out entirely, as may be found requisite, The Second 
part of the invention relates to railway or other ticket dating machines. In 
machines of this description it has been hitherto customary to supply ink 
to the types by means of a tape saturated with printing ink, such saturated 
tape passing between the face of the types and the tickets to be dated. 
By these improvements the tape is dispensed with, and the inking of the 
types is effacted by means of an inking roller. The Third part of the 
invention consists in using discs in which slots or apertures are made for 
the purpose of inserting types, instead of using wheels or discs on which the 
dates are engraved as at present in use, 

3.14. J. T. Hurcnutnes, Chariton, Kent, “ Waterproof boot and shoe soles.” 
—Dated 20th November, 1862. 

This invention consists in the application of leather to india-rubber or 
compound boot and shoe soles, which leather the inventor appiies in a 
manner so as to form a border or edging to such soles. He selects soles of 
a size sufficiently small, so that, when the border or edging is attached, it 
shall be the required size; but previous to such attachment he destroys 
the uniform surface of the outer or top part of the sole, either by indenting 
fluting, grooving, or perforating, which he does either by cutting, drilling, 
stamping, punching, or moulding.— Not proceeded witr. 

8115. J. Jewspury, Kniver, Stafford, * Machines for raising weights, &c."— 
Dated 20th November, 1862. 

This invention consists in the application to machines for raising weights, 
and to lathes, of the mechanical arrangements hereinafter described, by 
which the motion communicated to a shaft or axis is reduced in speed, and 
proportionately increased in force, in a simpler manner than by the me- 
chanical arrangements ordinarily employed tor that purpose. The patentee 
constructs a crab for raising weights as follows:—On an axis turned by a 
winch or otherwise an eccentric is fixed, the said eccentric carrying # pinion 
The said pinion is loose on the eccentric, and square shoulders or pins on 
the said pinion engage in slots iv an oscillating plate or arms. 
pinion has, therefore, no rotary motion. 
aud engages with, a holiow toothed wheel having one or more teeth more 
than the pinion. On each rotation of the axis carrying the pinion the said 
pinion is carried round the hollow toothed wheel, and causes the said 
toothed wheel to advance to the extent of one vr more teeth. In order stiil 
further to increase the power of the machine, the arrangement described 
may be repeated, that is, the hollow toothed wheel may carry an axis on 
the end of which is a second pinion, incapable, like the first, of rotary 
motion. The second pinion engages with a second hollow toothed wheel, 
which carries a hollow axis working on the axis of the first toothed wheel. 
The said second toothed wheel advances to the extent of one or more teeth 
during one rotation of the first toothed wheel. The chain or rope by which 
the weight is to be lifted may be wound on the hollow axis of the second 
toothed wheel, or the sxid axis may carry a pinion engaging with a rack. 
The application of the invention to pulleys for raising weights resembles in 
all esseutial respects its application to crabs already described. In applying 
the invention to a lathe he makes an eccentric on the end of that part of 
the shaft carrying the driving pulleys, the said eccei trie carrying a pmion 
iucapable of rotation. The said pinion engages in a hollow toothed wheel 
on the end of the shaft of the lathe head. The moticn of the pulley shaft 
carries the pinion round the holiow toothed wheel, and causes it and the 





The said | 
The said pinion is situated in, | 





lathe shaft to advance through the distance of one or mere teeth on each | 


rotation of the pulley shaft. The lathe shaft and pulley shaft may be 

coupled together and made to rotate at the same speed by throwing out of 

gear the oscillating plate or arms which engage with the shoulders or pins 

of the pinion, and connecting the two shafts tugether by a pin or otherwise, 

3118. F. Fuxtcurr, Birmingham, “ Arrangement of a vessel or vessels for the 
compression of air, as applicable to lift or force pumps.” —Dated 20th 
November, 1862. 

In carrying out this invention the patentee dispenses with the solid plank 
of wood, and substitutes in the place thereof a hollow box or frame of iron 
or other suitable material, into which he inserts a suitable tube through a 
hole at the top, and on or against which box or frame he fixes the eyliader 
or barrel of the pump, and, if the situation requires it, the handle or other 
apparatus necessary for working the same. ‘this hollow box or frame of 
iron or other suitabje material be makes into a vessel for the compression 
of air by inserting or attaching the delivery pipe thereto, by which arrange- 
ment a continuous flow of water from the delivery pipe is obtained while 
the pump is at work. The invention consists in using the above-named 
hollow box or frame for the purposes of a rest or support for the pump or 
pumps, and for a vessel in which to compress air. 

8122. A B. Survey, Morilake, Surrey, * Inkstands."—Dated 20th November, 


1 
For the purposes of this invention, in constructing an inkstand, an ink 
vessel is used of the form of a nautilus sheli, or other shell of the cephalo- 
poda class, and the inventor makes such vessel of glas-, china, or of other 
suitable material, and, in some cases, uses shells for the outer vessel. This 
vessel is mounted on axes, which are supported by, and turn in bearings 
fixed on, a suitable platform or surface. Into the opening or entrance of 





this shell-shaped vessel as large a dipping vessel or receptacle is introduced 

as the opening or entrance into the vessel will admit. Into this inner 

receptacie the ink is ciused to flow, when the inkstand is about to be used, 
by simply moving the ink vessel on its axis, so as to bring the open part 
of the vessel and the inner receptacle into a horizontal po-ition, and the ink 

is caused to flow back into the interior of the shell-shaped vessel by a 

reverse motion of the vessel on its axis. The interior of the dipping vessel 

is lined with india-rubber, or other suitable soft material, in order that the 
nibs of a pen may not be injured should they be dipped so deep into the 
interior or dipping vessel as to come in contact with the bottom thereof. 

In combination with the above construction of inkstands a frame is applied, 

arranged to receive a piece of soft sponge, together with receptacles for a 

taper, sealing wax, instantaneous matches, and suitable friction or rubbing 

surface to iguite such matches.—Not proceeled with. 

3123. J. W. Hserrez, W. Ho~meres, and A. V. Sanstept, Stockholin, 
Sweden, “ Preparation of materials applicable for igniting matches.”— 
Dated Wth November, 1862. 

This invention has for its object, First, to dispense with the use of phos- 
phorus in the manufacture of matches, and also to prepare and apply the 
igniting ingredients in such a mauner that matches cannot become acci- 
dentally ignited, and, in fact, cannot be ignited at all except by being 
rubbed on « roughened surface especially prepared for the purpose. ‘The 
improved composition consists, mainly, of chlorate of potash, bichromate 
of potash, to which may be added a metallic oxide, such as the oxides of 
iron, manganese, lead, or other metal, or a metallic salt, These ingredients 
are mixed and incorporated with glue, gum, or some adhesive preparation, 
by grinding them up with the addition of a suitable quantity of pulverised 
glass, or other substance, to form a roughened surface that is sufficient to 
produce friction. 


3125. W. Sisnock, Nicholas-lane, London, ‘* Improvements in the treat- 
ment and combination of sibrous and other materials, and in the 
arrangement of apparatus for manufacturing same.”—Dated 21st No- 
vember, 1862, 

This invention consists in the treatment of hide offal and cuttings or 
shavings, and waste of manufactured leather, and in the combination of the 
animal tissue resulting therefrom, or in the combination of animal fibre 
(prepared by means well understood) with woollen or hair materials, either 
spun, woven, or filled, or otherwise, or with vegetable fibre, half stuff or 
pulp, or by an admixture of the several materials mentioned in equal pro- 
portions, but which may be varied according to the subsequent use and 
application of such manufacture; and the treating or mixing the same 
with earthy or metaliic chlorides, such as calcium, aluminium, tin, gums, 
resins, bituminous matters or substances, so that such compound mate- 
rials may be either cast, moulded, felted, made or compressed into suitable 
forms, such as sheets, slabs, blocks, or cylindrical rolls, which, wheu suffi- 
ciently solidified by the extension of all matt-rs of solution, may be divided 
into separate or continuous sheets or webs of such compound fibrous mate- 
rials. — Not proceeded with. 


$129. W. E. Gener, Wellington-street, Strand, London, ** An elastic fasten- 
ing.” —A communication, —Dated 21st November, 1362. 

This invention cuonsisis in the application to a glove of any description of 
a piece of elastic, such as india-ruober, covered with silk or other appro- 
priate material, for the purpose of suppressing every description of fasten- 
ing hitherto used, such as buttons, clasps, or Ovhers more or less incon- 
venient. This elastic fastening (which may be compared to one of the side 
springs now commouly used in boots) is placed m that part of the glove 
which encloses the wrist, and in preference beneath the band. It preserves 
the shape of the glove, and also prevents its tearing or burstiug at the 
seams, us the glove will yield to every motion of the hand.—Nvut proceeded 
with, 

3181. J. Steart, Bermondsey, London, “ Extracting the flbre from zostera 
marina, and other aquatic veyetuble productions.” —Dated 21st November, 
1s62. 

In carrying out this invention the inventor submits the plant or weed to 
various ucgrees of pressure, by meansof rollers or otherwise, for the purpose 
of bruismy or loosening the outer sheath or skin, aud extracting the 
saccharine matter. He then places it in a mash bath of fresh water at a 
temperature of from 55 to llv Fah. It is then treated in a bath—being a 
preparation of fish aud water, denominated a pure batnh—at a temperacure 
from 80 to 110 Fah., for a suitab'e length of time ; and, lastly, to pressure 
and friction at a temperature from 75 to 109 Fah. By this prvcess the 
outer sheath or skin of the plant or weed is decomposed and removed, 
leaving the fibre in an uninjuced state, It is then dried and cleansed, and 
fit for manufacturing purposes.—.Vot proceeded with, 

3182. T. WALKER, Briningham, “ Utilising sewage inatters."—Dated 21st 
November, 1862. 

This invention relates to means by which sewage matters may be 
collected, and the more solid or heavier fertilising parts thereot retained by 
subsidence, and then distributed over a district tor agricultural or borti- 
cultural purposes. For this purpose the patentee forins a conduit from the 
sewer or drain to the lower part of a well or reservoir with the side or sides 
thereof inclined. Whilst the heavier particles will by gravitation descend 
to the lower part of such well or reservoir, the more liquid portion thereof 
may flow over by a suitable passage into the sewer or drain again, or into 
another reservoir or reservoirs. ‘The matter e>liected by subsidence in the 
first well or reservuir he draws from the lower part thereof by means of a 
pump through suitable piping, and thence by other pipes he conducts it to 
other tanks or receivers, which he calls field or mud tanks or receivers, 
at distances apart, as may be required. ‘i'bese latter field or mud tanks 
may be formed deep at ove end, inclining upwards to the opposite to 
facilitate emptying them. The fluid matters from the first weil or reservoir 
may be caused to How into troughs or gutters laid so as to distribute the 
fluia matters over the district for irrigation. The pumping apparatus he 
prefers to employ, and which may be worked by a steam engine, or other 
suitable power, is formed iuto a chamber connected to one eud, or one to 
each end, of the working barrel of a pump, havin z a flexible diaphragm 
across each chamber to prevent the sewage matters coming in contact with 
the clean water or oil in the working barrel on one or both sides of the 
piston. Pumping apparatus similarly arranged is also applicable to other 
cases where it is desirable to keep the working barrel and piston free from 
injurious effects of the matters tu be raised or forced. Siuices or stop ways 
are provided to regulate the direction of the various flows, or to close the 
passage by any of Laem, as required. 

3130. D. Sau, Swinton, near Manchester, “ Crinoline skirts."—Dated 21st 
Novenver, 1862. 

This invention consists in making the skirt of a continuous length of crino- 
line wire or other material, which is wound in a spiral torm from one end 
of the skirt to the other, thus avoiding the necessity of fasteners for securing 
the ends of the wire, excepting only the fastening at each end of the skirt ; 
the spiral coils of wire or other material must be connected by the usual 
suspenders, The improved apparatus for manufacturing crivoline skiris 
consists of a central shaft on which are fixed two or more sets of arms carry- 
ing ribs longitudinal with che shaft, the arms of unequal lengths ; they are 
movable on the shaft, and by varying the position a..d lengths of the arms 
any required shape can be given to the crinoline skirt. As it is desirable 
in some cases to make the upper part of the criuoline skirt higher at the 
back than the front the inventor binds the wire or other material around 
fixed studs attached to the apparatus above desoribed ; these studs are piaced 
at the required distance apart, and as the wire or other material is bent 
around them, the desired space in front is left open. By this means the 
abrupt ends of the wires, hitherto unavoidable in making such skirts, are 
dispensed with.—Not proceeded with. 

3133. C. WaGner, Liverpool, “ Soles or bottoms of boots, shoes, d:c.”—A com- 
munication.—Dated 21st November, 1862. 

In strengthening the soles or bottoms of boots, shoes, and other coverings 
for the feet, these improvements relate to outer soles or bottoms, and the 
clamping or binding of the same preparatory to their being fastened to the 
inner soles or bottoms and the uppers, whether such soles or bottoms are made 
of one or of several thicknesses of leather, india-rubber, gutta-percha, a com- 
bination of these, or of any other material or materials. Through the said 
outer soles or bottoms, at suitable distances apart, and forming any desired 
figure or pattern thereon, metallic rivets or studs (comparatively thick, and 
much stronger than any of those generally in use) are passed, and theu over 
one or both ends of such metallic rivets or studs metallic washers are placed, 
the former being finally hammered or rivetted down until the soles or bottoms 
are tirmly clamped or bound between the said wa ; or, When the rivets or 
studs are formed with solid heads at one end, between such heads and the 
washers. When washers are use.l on both ends, the said rivets or studs may 
be increased in thickness or diaincter towards the outer or wearing end, to fit 
into a conical shaped or counter-sunk aperture in the wearing washers. The 
said wearing washers, when so formed, must be placed on the rivets or studs 
before they are passed through the soles or bottoms, and such wearing washers 
may have serrated or otherwise roughened surfaces to prevent the w r trom 
slipping. The soles or bottoms strengthened in the manner above described 
may be secured or fastened to the inner soles and uppers, or to either of them, 
by sewing, pegging, or any of the means already in use, or in the manner 
hereinafter mentioned. In securing the soles or bottoms of boots, shoes, and 
other coverings for the feet the same means of fastening, by metallic rivets or 
studs and washers, the inner soles and uppers together, and the inner soles and 
uppers to the outer soles, are employed as are described under the former 
paragraph for strengthening the outer soles. And in addition thereto, and in 
some parts of buots, shoes, and other coverings for the feet, metallic screwed 
rivets or studs and screwed nuts are sometimes used for securing the same in 
position, 

3140. W. E. Gepcs, Wellington-street, Straad, London, “ An improved 
elliptical compass.” —A communication, — Dated 22nd November, 1862. 

This invention cannot be described without reference to the drawings. 

3142. M. Misnores, .Vewcastle-street, Whitechapel, London, * Constriiction of 
handles for umbrella, parasol, or other like sticks, from soft canes.” — 
Dated 22nd November, | 862. 

This invention consists in introducing a piece of wire through the centre of 















































the cane longitudinally, and then bending it half round, or other suitable shape, 

at one end to serve for the handle. A little of the extremities of the wire pro- 

trudes at each end of the cane, and have a screw thread cut on them, one to 

screw into the stick vf the umbrella er parasol, and the other to screw on an 

ornament to finish the end of the cane.—Not proceeded with. 

3144. C. PowELt, Birmingham, “‘ Watches, &c.”"—Dated 22nd November, 
1862. 

The patentee claims, First, screwing the pillars into blank or blind holes. 
Secondly, sinking the main spring into the pillar plate on either side. Thirdly, 
the circular spring click described. Fourthly, the hook, and, lastly, con- 
necting maintaining power wheel by two or more slots and screws to the great 
wheel, allin the manner shown and described with reference to the drawings. 
3146. A. V. NewTon, Chancery-iane, London, “ Machinery for cutting corks.” 

—A communication.— Dated 22nd November, 1862. 

The object of this invention is to cut by a machine directly from a slab of 
corkwood, corks either of cylindrical form or of any degree of taper that may 
be desired, and the invention consists, First, in the use of changeable patterns of 
cylindrical or conical form attached to and concentric with the rotary shaft or 
spindle which carries the cutters. The cutters are applied on the exterior of 
this pattern in such a manner as to be capable of a movement lengthwise 
thereof, at the same time that they and the pattern have imparted: to them a 
rotary motion by the rotation of their carrying spindle. The slab of corkwood 
being clampec inst the end of the pattern or rotating spindle by a back 
spindle or its equivalent, the cork is cut out from it by the combined revolution 
and longitudinal movement of the cutters, the form of the cork being cylindri- 
cal or more or Jess taper, according to the form of the pattern. By using a 
double pattern, that is to say, a pattern having one portion of a larger radius 
than the other, so as to hold the cutter at different distances from the axis of 
their carrying spindie, two consecutive cuts may be made in the slab at once, 
one within the other, and a ring-shaped or shell cork suitable for lining the 
neck of a bottle cut without waste, the portion of the slab between the two 
cuts making that cork, and the portion within the inner cut making a solid 
cork or stopper. It also consists in the employment, for holding the cutters to 
the pattern and permitting their adjustment at different distances from, and at 
various degrees of obliquity to, the axis of the rotating carrying spindle, of 
adjustable screw clamps attached to and carried by the said spindle. And it 
further consists in so combining the back spindle which holds the slab up to its 
place in the cutting operation, and a slide which works upon the rotating 
spindle and has the cutters attached to it, with a lever controlled by suitable 
stops upon the back spindle that a pressure upon the said lever in one direction 
will both cause the back spindle to hold the slab up to its place, and feed or press 
the cutters up to their work, and a pressure upon the said lever in the opposite 
direction will first draw back the back spindle, and then draw back the cutters. 


3147. J. Wensrer, Birmingham, “ Burners and blow pipes.”"—Dated 22nd 
November, 1362. 

The patentee claims, First, the improvements in the construction and 
arrangement of the several parts of burners, whereby oxygen gas may be 
supplied tothe flame produced by carburetted hydrogen gas, and the means by 
which the supply of both gases is regulated. Secondly, the improvements in 
the construction of wick lamps, by which a current of oxygen gas is supplied to 
the flame produced by the combustion of fixed oils or hydrocarbons. Thirdly, 
the improved construction of oxyhydrogen blow pipe, as set forth and specified. 





















3148. T. J. Searte, Hackney, “* Apparatus for raising and forcing water, 
&e.”—Dated 24th November, 1862. 

This invention is carried out as follows :—Of any suitable materials, and to 
any required dimensions, the inventor forms a circular or other shaped frame- 
work, and on one or more parts of the same he raises or makes to any required 
size, and in any convenient position, a sectional chamber or chambers, the 
same being a part or parts of a circle. He provides an axle and tits the same 
transversely in or near the centre of the framework. The nber or chambers 
are constructed of metal, or of any other suitable material, and, if two are 
used, they are fixed right and lett of the centre or otherwise; the acute 
angles of the same are fixed conjointly to, over, and around a part or parts of 
the axle, or otherwise, and each chamber is made air and water-tight. Inside 
of each of the chainbers, tixed to and radiating upon the axle or other provided 
axle, there is a single, or, if two chambers, a conjoint movable limb; the same 
is made practically to fit and act water-tight in the interior section of the 
chamber or chambers. A curved rod or rods enters or enter the chamber or 
chambers through a water-tight package, and the end or ends of the same is or 
are fixed to the movable liinab or Jimbs, and it passes through a suitable aperture 
or apertures into the chamber, or from one chamber into the other, as may be 
required, for the purpose of conveying the motive power. The movable limb 
or limbs radiate or swing to and fro inside the chamber or chambers on the 
axle or other provided axle. Suitable valves are provided in any suitable part 
of, or in any convenient position contiguous to, the chamber or chambers, and 
connected with the same, for the ingress or egress of the water or other fluids. 
Valves may be inserted in the movable limb or limbs if, from position or con- 
struction used, it is necessary. A lever (or levers) of suitable construction ex- 
terior of the chainber or ghambers is fixed on, or radiates on, & part of the 
axle, and moves the axle, or is fixed on or moves another provided axle to 
communicate motion either direct to the axle and limb or limbs aforesaid, or to 
the rod or reds, and is fixed thereto in any suitable way and part, as may be 
required, Any other suitable gear may be adopted and used with the 
apparatus described. The apparatus may also be constructed for a foree pump, 
a carri engine, or a hand engine, by attixing suitable additional apparatus 
or means thereto, The entire apparatus may be fixed in any suitable position. 
In the above description it is vertical. The motion of the fluids may be either 
in unity or otherwise. The curved rod or rods, also the axle or axles, used 
may enter the chamber or chambers at any required part of the same. The 
entire apparatus may be constructed either single or otherwise to suit the 
special purpose required.—.Vot proceeded with. 




















3159. A. L. Wootr, Birmingham, “A new or improved metallic alloy.”— 
Dated 2th Novemb«r, 1863. 

This invention consists of a new or improved metallic alloy, which is highly 
matieable and ductile, and of a colour scarcely to be distinguished trom that of 
gold. The said alloy is less liable to oxidise or tarnish than other base metals 
or alloys, and is suited for the manufacture of jewellery ; it may also be applied 
to other purposes. The said alloy is composed of from ninety to one hundred 
parts weight of copper, from five to seven and a half parts by weight of 
aluminium, and two and a half parts by weight of gold. In making the said 
alloy it is only necessary to melt together ina crucible the respective quantities 
of the several metals of which it is composed, when on fusion the metals imme- 
diately enter into alloy. 

3151. R. and W. Hawrnorn, Newcastle-on-Tyne, “ Pump valves.”—Dated 
24th Vovenber, 1882. 

This invention consists in the application of an annular double mitre valve to 
pumps of every description, but specially adapted for the air pumps of surface 
condensing engines, or where a free passage With a small risk or litt, and where 
a quick action is desirable, asin the « of pumps worked at higher speeds; 
and further, in the application of a peculiar bail, clack, or valve, or any number 
of them, for the said purposes, The double beat or mitre valve first named 
contains an annular sp: or ring between the inner diameter of the outer 
initre and the outer diameter of the inner mitre, of sufficient area to allow the 
water or other liquid a passage proportioned to the requirements of the pump. 
The upper portion or lid of the valve is formed of cast iron and wood, the wood 
part forming the mitres corresponding with those formed in the annular space 
in the valve The lid of the valve is guided by a centre bolt of copper or 
other material, with a collar or stop on the top end of it, by which the lift of 
the valve is regulated. The ball, clack, or valve consists of a circular seat of 
hard wood, fitted into a plate forming the bottom of the valve box, upon which 
a ball falls and closes the passage at each stroke of the pump. The balls may 
be made of cast iron or other material, either hollow or solid, and the lift regu- 
lated by suitable provision. 

3153. J. H. Jounson, Lincoli's-inn-fields, London, ‘‘ Burnishing metal 
surfaces.” —A cominunication.— Dated 24th November, 1862. 

This invention relates to a mechanical and automatic burnishing of metal 
surfaces of all Kinds, in lieu of the ordinary hand process hitherto adopted, and 
to a peculiar construction and arrangement of machinery or apparatus to be 
employed in burnishing metal surfaces. According to this invention one or 
more articles to be burnished are properly adjusted upon suitable holders placed 
on a table, which is capable of lateral and transverse horizontal adjustment, by 
means of screws, racks, or otherwise. Immediately above the articles to be 
operated upon are arranged one or more series of burnishing tools, fitted with 
corresponding vertical spindles, which are capable of rotating individually by 
means of pulleys or otherwise, in a suitable frame contained in vertical guides 
at each end, so as to admit of the burnishers rising and falling, and being lifted 
off or lowered down upon the articles to be burnished. In this frame there is 
also fitted a tracer point, which travels over a pattern surface corresponding 
exactly in size and shape with the articles to be operated upon. Each burnisher 
is pressed down by a helical or other spring upon the corresponding article 
beneath it. On imparting a rapid rotary motion to the several burnishers, and 
slowly traversing the table containing the articles and the pattern surface to and 
fro in both directions, either simultancously or separately, the burnishers may 
be made to work over the entire surtace of such articles, and will rise and full 
to uccommodate themselves to any irregularity in the surface by the action of 
the tracer upon its pattern.— Not proceeded with. 

3161. J. S. Jarvis, Wood-street, London, and J. H. Brrerrey, Ald rmanbury, 
Londoa, * Ladies’ and gentlemen's leather collars.”--Lated 25th Novemur, 
1862. 

In carrying out this invention the inventors make use of and cut or form 
white or coloured enamelled, or any other kind of leather, into such shape or 
configuration as to be suitable for ladies’ or gentlemen's collars of any kind or 
description. That portion overlaying the lady's dress, and that portion over- 
laying the gentleman’s tie, is single or unlined leather, and ornamented as 
required. The inner or other part of ladies’ or gentlemen’s collars is double or 
lined leather, with calico inserted between the two leathers at the points where 
the button holes are cut, if the leathers be of such a nature as to require the 
same.— Not proceeded with. 

3162. W. B. CAULFIELD, Queen-street, London, “ Porous stems for tobacco 
pipes.” —Dated 25th November, 1862. 

According to this invention a tube of any convenient diameter is composed 
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‘of the pulp of rags, or any other fibrous material, or from felt, or from paper 
rolled up together, more particularly of such paper as is commonly known as 
“* blotting paper.” This tube is to be used inside of the stem of a tobacco pipe, 
Or as a stem by Itself. It will absorb the essential oil and juices arising from 
the combustion of the tobacco, and will prevent the smoker from suffering any 
aurt or inconvenience therefrom, until it becomes saturated, when it can be 
instantly replaced by another fresh and clean stem.—Not proceeded with. 

3165. A. V. Newroy, Chancery-lane, London, *‘ Sewing machines.—A com- 

munication.—Dated 25th November, 1862. 

This invention relates more especially to those machines which are employed 
in uniting or stitching together the edges of a fabric, and has for its object the 
production of a machine which shall be capable of working a bution-hole or 
‘other similar article ir a practically successful manner by automatic means, 
The extreme length of the specification precludes a detailed description of the 
invention here. 

3167. T. M. Exton, Golden-lane, Barbican, ‘‘ Manufacture of soap.” —Dated 
25th November, 1862. 

This invention consists of an improved manufacture of that class of soap 
known as mottled or marble and fancy soap, and also in the machinery where- 
by such improved soaps are made. The patentee constructs the machinery as 
follows :—He forms a frame of an oblong or square form, supported on wheels or 
otherwise, at one end of which a hopper is fixed at the top of the frame ; the 
exit passage at the bottom of the hopper is regulated by means of a vertical 
slide the entire width of the passage, below which a dram or cylinder is fixed 
on a shaft and set in bearings in the frame. This drum extends across the 
machine, and is of the full internal width of the frame, and another similar drum 
is placed at the other end of the frame. These drums are enclosed by an 
endless band or belt of leather, felt, or printer’s flaunel, or other suitable 
material (the patentee finds in practice that canvas coated with india-rubber is 
very well adapted to the purpose), the surface of which should liein an oblique 
direction by the requisite position of the machine. This endless band is sup- 
ported between the drums by means of a flat board or metal plate, so as to 
preserve a perfect level, and the drum at the end of the machine furthest from 
the hopper is set in movable hearings or blocks, so as to enable the band to be 
always kept tight thereon; the bottom of the hopper reaches the surface of the 
band. At the end of the machine last referred to, and beyond the drum, a 
vessel is placed, which contains a coloured soap, or a colouring liquid or pig- 
anent in solution. ‘This soap or liquid is kept in a heated state by means of a 
small furnace. Above this vessel a cylindrical drum is set in bearings in the 
frame. Attached by hinges to this drum is a series of bars of metal, running 
lengthwise of the drum, at regulated distances apart ; these bars carry rows of 
metal scrapers, having their ends turned up at an angle so as to form flat- 
headed scoops, and these scoops or scrapers pass through the coloured soap or 
liquid, and carry it round with them. This drum receives the rotary motion by 
means of a band and grooved pulley, from the first drum which works the 
endless band. The driving wheel actuates a cogged-wheel gearing with another 
toothed wheel on the shaft of the first drum, whereby motion is communicated 
to the machine. 

3171. F. Pattine, Esher-street, Upper Kennington-lane, “ Fountain pen- 
holder.” —Dated 26th November, 1862. 

This invention consists in so constructing a fountain penholder that, when a 
writing nib or pen is adapted thereto, the said nib, when pressed upon the sur- 
face of the material to be written upon, shall cause pressure upon an elastic tube 
containing the writing fluid, and cause the said fluid to be discharged there- 
from intermittently. 

3172. J. F. Foveaux, Strand, London, “ Apparatus for pulrerising or 
a liquids into spray.”—A communication.—Dated 26th November, 
862. 








This apparatus consists of a syringe barrel with a contracted outlet leading 
into, by preference, a flexible metal tube (but any other tube may be used), on 
the outer end of which a nozzle is screwed or otherwise fitted. The aperture 
in the nozzle is more or less contracted according to the distance to which the 
spray is to be projected, and to the degree of fineness required. Inside the 
syringe barrel a piston is fitted and is worked by a screw piston rod passing 
through a threaded nut in the cover of the barrel. The apparatus is applicab e 
to medical, horticultural, and other purposes where liquid in minute spray or in 
a state of dew is desired.— Not proceeded with. 

3174. J. R. Danks, B. P. Waker, and R.P. Warxer, Wolverhampton, 
“ Apparatus for making boot and shoe heel and toe tips, clog irons, dc.” 
— Dated 26th November, 1862. 

This invention consists, Firstly, in constructing machines for the manu- 
facture of boot and shoe tips, clog irons, and other similar articles,in such a 
manner that the operations of bending the pieces of metal intended to be formed 
into tips or other articles, and afterwards piercing the tips or other articles with 
the necessary holes for the reception of the fastenings, are performed auto- 
matically in one machine, in place of each operation being performed separately 
as at present. In some cases the operations of cutting off the lengths of metal, 
and of levelling the tips or other articles after the same have been pierced, may 
be combined either together or separately in the same machine which effects the 
operations of bending and piercing. Various mechanical combinations may be 
employed in carrying out this portion of the invention, the essential feature of 
which is the application and use of a moulding tool or “ former,” which acts 
not only as a mould for the straight piece of metal from which the tip is made 
to be wrapped or bent round, but also as a bed for the punches to act upon, so 
that, after a tip is bent, it is punched before it is released from the bending 
tools, and is then either allowed to fall away from the machine, or on to a 
levelling apparatus, which may form part of the same machine. Secondly, the 
invention consists in the construction of a machine for bending into shape the 
rods of metal from which boot and shoe tips and similar articles are made, in 
which machine one or more “ formers” or moulds used for giving the required 
shape to the article are attached toa rotating disc, instead of a single “ former” 
or mould being used in connection with a vibratory or reciprocating action of 
the machine, as at present in use. Thirdly, the invention refers to certain 
peculiar apparatus for making the nail holes and countersinks in boot and shoe 
tips, and consists in so constructing the dies used for this purpose as to provide 
for the operation of the punching tools upon the blank after it is compressed into 
and whilst it 1s retained in the cavity of the die, instead of, as at present, 
making the forcing of the blank into the die simultaneous with the action of 
the punches, 

3175. A.V. Newton, Chancery-lane, London, ‘* Preparing oxide of zine asa 
pigment.” —A communication.—Dated 26th Norember, 1862. 

The object of this invention is to enable the white oxide of zine to be manu- 
factured into paint, having a desirable degree of body, and to this end the 
invention consists in subjecting it in its dry state to the combined action of 
friction and pressure, by which means its bulk is greatly reduced, and it is 
enabled to be ground with a reduced quantity of oil. 


-_ J. ASPELL, and E. Booru, Middleton, ‘ Looms.”—Dated 26th November, 
862. 

This invention relates to that portion of the power loom known as the letting- 
off motion, and is designed for the purpose of regulating the tension and the 
“letting off” or delivery of the yarn. The improvement consists in applying 
or employing the movement or vibration of the woven cloth (caused by the 
“shedding” and “beatin; up” motion) to the letting off or delivery of the 
warp, by any mechanical arrangement interposed between the woven cloth 
and the warp beam.—WNot proceeded with. 














Gas AND Water ON THE ConTINENT.—A prospectus has been issued 
of the Continental Gas and Water Company, with a capital of 
£100,000 (of which one half is to be first put forth), in shares of £10. 
The object is to undertake the construction of gas and waterworks 
in foreign towns where they have not yet been introduced and where 
concessions can be obtained. Arrangements have already been 
completed for the purchase of the waterworks at Arras in France on 
terms which will yield 6 per cent. on the outlay, irrespective of con- 
templated extensions. 


Tue Frencn AnD Berean Inon Trapes.— With respect to the 
Belgian trade it may be stated that the situation remains virtually 
the same. Pig sustains itself quietly, and without variation, at 
£3 2s. to £3 4s. per ton. Merchant's iron has less firmness, in con- 
sequence of the important stocks possessed by several works, which, 
in order to run off their products, must consent to slight reductions 
in prices. A Charleroi letter states that important contracts for coal 
have just been concluded by the Administration of the Belzian State 
lines to meet the requirements of the last six months of the present 
year, and the first six months of 1864. At St. Dizier, the price of 
pis is nominally maintained at £5 per ton. English pig from 

iddlesbru’—Clarence, Cleveland, &c., marks—is offered at £4 4s. to 
£4 5s. per ton, at the St. Dizierstation. Iron continues in moderate 
demand in tho Haute-Marne district, but prices have little firmness, 
Rolled irons are quoted at £9 to £9 4s. per ton, with a scale of 4s. 
- ton between the classes; mixed irons, £8 10s. to £8 12s. per ton. 

aten irons are better sustained, at £10 8s. to £10 12s. per ton for 
merchants’ bars, while axles make £11 4s. per ton. Advices from 
n¢on, in regard to the ironmasters’ fair at that town, state that 
business has been difficult and comparatively unimportant; never- 
theless, the price,of pig bas been maintained, principally in conse- 
quence of the fact that a disposable stock is wanting in some of the 
blast furnaces, while certain forges have sought to lay in supplies in 
anticipation of the great works which the railway companies are 
about to execute. ‘I'he transformation of works, so as to enable 
them to produce with coke instead of wood, becomes more decided 
every day, and the capital question of the acquisition of wood will 
decide the future of certain works which now find it impossible to 
modify their mode of fabrication.— Colliery Guardian. 





THE IRON, COAL, AND GENERAL TRADES IN 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Previmmnary Meeting or tHe Iron Trape: Prices Unallered— 
Improvep Demanp For Finishep IRon—Exrenston OF THE Pup- 
DLERS’ StrikKe—WorkMen Leavina ror AmMeRIcCA—MR. Cross A 
Banxever — Pic Inox Trape: Very Little Doing — Fourruer 
MagistertaL Procesvincs in re THe Pupviers’ StRikE—STONE 
Trave: Good Demand jor Best Qualitiese—Coau Trave: Active 
Inquiry: Importation from other Districts—Harpwanreé anv Fancy 
Trapes: The Half-year Business Less Active: Trades Specified— 
Strike iv Naw Trave anv Inrimation—Goop DeManp For 
Harpwargs iN THE Manvracrurine Districts. 

Yesrerpvay (Thursday) the preliminary meeting of the Iron- 
masters’ Association was held at Stewpony, near to Stourbridge. 
The meeting was numerously attended ; and, ascompared with a 
few weeks ago, it was remarked that there was a better demand for 
first-class iron. The demand was not, however, such as to justify 
an advance in the prices; which it was therefore resolved should 
remain as at present. The continuance and increase of the puddlers’ 
strike was discussed and lamented. ‘he puddlers at another of the 
works of the New British lron Company have come out since our 
last, and the men at the principal works of tha, company have given 
notice ; as have also those employed in a portion of the Wednesbury 
Oak Works of the chairman of the Association, who presided at 
the meeting. These were the men who were summoned last week 
for neglecting their work, but who were allowed to return after 
they had paid the expeuses. When they returned to the works on 
the following morning they expressed a reiuctauce to go to work, 
but after a conference with Mr, Williams, wentin. On Saturday 
night they gave an unconditional notice to leave, The men in 
the other portion of the works, however, remain steadily at their 
employment. 1t was reported at the meeting that rollers and others 
are leaving the district for America, under the inducements of Fede- 
ral agents now in this district; but it was shown to be impossible, 
if the trade is to be kep! in the district, for the advance which the 
men demand to be given. The masters were very determined, as 
the state of the trade did n ot justify the demand of the men, not 
to concede it. The masters who were being supplied with puddled 
bars expressed their satisfaction and their hope that the arrange- 
ment would be continued. The masters who have hitherto supplied 
resolved to continue that supply, and to increase it 50 per cent. to 
meet the increased demand trom works newly standing. The effect 
will be that the strike will extend. The meeting was unusually 
protracted. 

Mr. T. Cross has placed his affairs in the Birmingham Bank- 
ruptcy Court, and on his own petition has been adjudged a bank- 
rupt. 

festerday was singularly deficient of transactions in pig iron; 
and the reduction mentioned last week in the make will be scarcely 
sufficient to keep down a reduction in prices. 

The inconvenience arising out of the strike is not confined to the 
masters whose men are out, but, as we showed last week, is felt also 
in a labour point of view by most of the masters whose men remain 
at work, for they display an over-readiness to complain, and leave 
work upon the slightest pretence. Mr. Israel Parks, of the AUas 
Works, Westbromwich, summoned fifteen of his men before the sti- 
pendiary at the Wednesbury Petty Sessious last Tuesday for neglect- 
ing their work because of theinterference of the menactually ou strike. 
Mr. Motteram, a barrister, was instructed for the complainant, and the 
defendants had a solicitor. For the complainant the furnace 
manager was called, who stated that the defendant whose case was 
selected for trial left work about the middle of the night of Wed- 
nesday, when, also, they all went away from the works. The night 
watchman gave corroborative testimony. Both stated that the iron 
was good, and denied that any complaint had been made to them as 
to the greyness of tlre iron, but admitted that the men had not done 
as much work as usual on Tuesday, the 15th inst. Mr. Israel 

-arks stated that the loss to the firm would be about 8s. to each 

furnace. Some of the men complaived of the bad quality of a 
small quantity of “trial iron” given out to work up, and he pro- 
mised to send it back. Mr. Bailey, for the defence, denied that the 
neglect of work had any connection with the puddlers’ strike, and 
asserted that it was solely attributable to the badness of the iron 
given out tothem. He called witnesses, who said they complained 
to the furnace manager of the greyness of the iron. ‘The 
stipendiary said he was not satisfied with the evidence tendered 
by the defendant as to his reason for leaving; but as he was 
unwilling to resort to extreme measures, he suggested that the parties 
concerned had better endeavour tu make some arrangement. After 
some discussion, it was agreed that the defendants should return to 
work, and pay 7s. each towards the employer's loss, ‘The stipendiary 
in dismissing the men advised them all, whenever they felt aggrieved 
by their employer's conduct, to seek an opportunity of discussing 
the matters in dispute with him, aud then if they could not obtain 
redress, to leave in a regular way, by giving the usual notice. 

The argillaceous ironstones of the district are eargerly sought 
after, and are realising, according to quality, from 14s. to 16s. per 
ton. Thedemand for out-door labour continues good at present. 


Considerable quantities of coal are being brought in from Leicester- 
shire and Derbyshire, besides coke from Durham and Wales. Con- 
sidering we are now in the twelith week of the puddlers’ “ strike,” 
the coal trade keeps active, especially in those collieries which 
are contiguous to the railways and canals. We have now 
arrived at Midsummer Day, and in a short time every week will 
bring with it an increased demand for coal. _1f the puddlers should 
attain their object (which is not at all probable) the colliers would 
give notice for a rise of wages; and if they succeeded, as a natural 
consequence, coal would be advanced, which would be the cause of 
letting a good deal in from a distance, to the detriment of the trade 
of South Staffordshire. It has correctly been remarked that it is 
only by fair and moderate rates that we can maintain our position ; 
high prices, except in cases of great commercial prosperity, have 
always had a tendency to injure the trade in the long run. 

Relative to the general manufacturing trades of birmingham and 
Wolverhampton, we have to report that the first half of 1863 is not 
closing satisfactorily. There are fewer orders on the books of manu- 
facturers now than at the date of our last, and the month of May, 
it will be remembered, was not productive of so many transactions 
as was April. Whilst the harvest prospects are occasioning less 
apprehension of disaster than was entertained last mouth, still 
farmers’ minds are not yet assured thatthere will bea good crop well 
garnered. In consequence, they hold back from purchasing guods 
to supply other than absolute necessities, and the shopkeepers, in 
their turn, are shy of ordering. Merchants and factors are now, 
therefore, employed in meeting a f:om-hand-to-mouth demand of 
the narrowest proportions. When, bowever, to the home demand 
is added that, on export account, we have work enough at the lead- 
ing houses to keep most of the operatives employed nearly full 
time —and the instances in which goods are being made for 
stock is the exception — there is, in consequence, reason to 
conclude that the first six months of this year will com- 
pare favourably in this district with the corresponding period 
of either 1862 or 1861. ‘The tin-plate ware manufacturers are 
tolerably well to do still upon the articles in wide request, and 
the hollow ware makers maintain the improved condition reported 
last movth, The japanners who supply the cheap class of goods 
have not much cause to complain, but very little is being done iu 
the superior class of wares. ‘The edge-tool makers are well em- 
ployed upon large foreign orders, destined ultimately to supply the 
requirements in several instances of railway contractors. The 
lock trade is in an improved condition, compared with its state at 
the time that we last referred to it in detail. Most of the first class 
houses havean encouragivg supply of ordersunder execution, but they 
have diminished as the quarter closed. There is now more labour em- 
ployed at Willenhall than has been the case for some time past. ‘T'he 








improvement is not confined to the lock trade, but extends also to the 
curry-comb, gridiron, bolt, and latch trades, The nail-makers, both 
hand and machine, are sadly in want of orders. The competition is 
immense. Even among the English makers the competition is such 
that nails are being sold a huvdred miles from the seat of the trade 
in this part of the country at rates at which makers here, who are 
sure that they buy their iron at as low a figure as it can be obtained, 
say they/are unable to get them delivered at the warehouses. As 
many as 2,000 persons employed in this trade are now, it is affirmed, 
out of work. ‘Lhose who have declined to accept iron on the new 
terms are trying to prevent others from acting differently to them- 
selves, and one case has already come before the magistrates in 
which, on the 19th inst., some women were taking out work from a 
Dudley maker when they were attacked by other women nailmakers, 
their iron thrown into the canal, and they themselves threatened to 
be thrown in. 

In consequence of the competition now existing, the makers of 
hand-made nails, who, it will be remembered, are ple who have 
the irou given out to them and work it up at their own smithies, 
have had notice given to them of a reduction to the extent of ten 
per cent. The Bromsgrove men have resolved to resist the notice, 
and the men in the Rowley and some other districts have followed 
their example, In consequence, a strike has commenced, which, at 
this season of the year, is likely to be protracted, 

The trades in which there is least being done are the fancy trades 
of Birmingham. The small-arms makers are also complaining, but 
the complaint is more ou account of the decrease in a previously 
existing very heavy demand. The travellers who are now in the 
Lancashire and Yorkshire district, and also in the leading towns of 
Ireland, report favourably of the tone of the shopkeepers. As a 
rule, the town trade in the manufacturing districts is much superior 
to the trade in the agricultural districts, 

On Wednesdiy the members of the Cotswold and Severn Valley 
Field Clubs met at Dudley, aud in company with several members 
of the Midland Society, who mustered to welcome their fellow 
labourers, the party proceeded to Sedgley, where their journey of 
exploration began. ‘The line of quarries extending along the 
western edge of Sedgley Hill was first examined, The beds con- 
sist of a concretionary and thin-beded limestone of a dull, greyish 
-blue colour, weathering to brown, and are known as a portion of the 
Ludlowseries of Silurian rocks—the “ Aymestry” limestone—which 
is much more fully developed in the neighbourhood of Ludlow, but 
which is here, and at the Beacon Hill, Turner's Hill, and at the 
Hayes, near the Lye, marked by the characteristic fossils of the 
Salopian districts. ‘I'he find was nota very rich one. 

Descending the northern side of the hill, the party reached the 
ravine which has been excavated in the Beacon Hill, and soon 
spread themselves over the masses of débris in search for plants, 
fossils, or insects. After spending about an hour in this interesting 
ravine they proceeded along the Beacon ridge to the Wenlock lime- 
stone of Hurst Hill, which is divided from the Ludlow beds by a 
long line of faults ranning down the valley, in the direction of the 
Fighting Cocks, about a mile to the north. The limestone is here 
seen in a highly inclined position, and abounds in fossils; indeed, a 
single slab exposed near to the high road yielded to one 
member of the party no less than forty-two distinct species of 
Wenlock fossils, including nearly all the common corals and bivalves. 
The Shropshire savans soon detected certain well-marked differ- 
euces between the Salopiau and Dudley beds, principally, however, 
in the comparative scarci.y of the Exomphali and corals, but the 
bivalves appear to be even more abundant at Dudley than further 
west. The Wren's Nest was the next point of interest, and there 
considerable time was spent in examining the method by which the 
limestone is worked. After passiug thro yh the long romantic gallery 
supported on the huge buttresses between which the sunlight streams 
with such a beautiful effect, the party divided—one portion 
going along the eastern side of the hill to search for fossils in par- 
ticular, and the other paying a hasty visit to the castle grounds 
and ruins. Thus the day wore on, and the excursion was brought 
to a close at the hotel, where dinuer was provided, Captain Guise, 
President of the Cotswold Club, occupied the chair, and after the 
cloth was removed and the usual loyal toasts had been given, he 
proposed, “Success to the Dudley Geological Society,” and 
thanked the officers and members of that society for the cordial 
welcome which had been given to the visitors, and for the 
manner in which they had conducted the excursion. He then 
called on Mr. Jones (Gloucester) to read a paper on some flint 
instruments recently discovered in the neighbourhood of Stowe. 
The paper was one of considerable interest as bearing on the ques- 
tion of the antiquity of man—a question which is now agitating the 
scientific world. The instruments were unmistakably shaped by 
artificial means, and Mr. Jones also exhibited numerous specimens 
of recent shells, mammalian remains, &c., which had been discovered 
in close proximity to the flints. Shortly after seven o'clock the 
meeting terminated. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board: Tranmere Dock 
Bill: The Great Victoria (8.8.): Trial of an American Steam Fire 
Engine—Raiway Procress: Branch to Dewsbury, North Eastern: 
Conway and Llanrwst—Pusiic Works in Lancasnine: Further 
Report by Mr. Rawlinson, C.E —Nournern Marrers: Electric 
Time Ball at Sunderland : Steaming on the Tyne—State or Trav : 
Colliers’ Strikeun Yorkshire—Scortann: Clyde Shipbuilding: Water 
at Edinburgh and Glasgow : Tne late Engine Chase on the Caledo- 
nian Railway. 

We commence with Liverpool. The Mersey Docksand Harbour Board 

at its last sitting was informed of the destruction of the coffer dam at 

the mouth of the Birkenhead great low-water basin. The chairman 
stated that the gap is through the centre of the dam, and forms an 
opening of about 100 feet in width, or one-third of the distance across, 

All the work within the basin was tinished and ready for the admis- 

sion of tne water, with the exception of a small portion of the excava- 

tions immediately within the dam, The rush of water, besides 
breaking and driving in the material forming the dam, swept away 
some temporary shores or staging alongside the walls ot the basin. 

No damage whatever was done to the masonry, the gates, the sluices, 

or any of the permanent work ef the low-water basin. The chair- 

man added that he believed the accident had only —_— by one 
week what the engineer intended to have done. Mr. Bold said, if 
there was any loss it would fall, not upon the estate, but upon the 
contractor. He (Mr. Bold) had been told that the rush of water 
fortunately had deepened the basin “ft. Mr. Boult inquired— 
apparently without receiving a reply—where in that case the “ staff” 
had gone to? Mr. Boult also asked for explanations as to the plan 
for the canal at the Birkenhead corn warehouses. He considered 
that the plan would not allow of large ships using the canal. The 
chairman said the canal was only intended for coasters, and not for 
large ships: but there was nothing to prevent the engineer from 
making such alterations as the board might think desirable. Mr. 

Bold remarked that vessels of 390 tons could use the canal easily. 

In answer to questions put by Mr. Forwood, Mr. Hubback stated 

that last week i here were 6,007 lifts by hydraulic power at the Albert 

warehouses, and the cost of the water used was 94, per 1,000 gallons, 
or £15 per month, or about £200 per annum. The Tranmere Dock 

Bill was proceeded with yesterday week in a committee of the House of 

Lords, of which the Earl of Stradbroke was chairman. The bill was 

opposed by the Mersey Docks and Ilarbour Board, and Mr. C, 

Turner, M.P., and Mr. G. J. Lyster were examined in opposition to it. 

Their objections were chiefly on account of its not being wanted, and 

its being an unnecessary opposition to a beneficial trust, which provided 

all the objects sought for. Admiral Evans was called, who stated 
that the plan originally brought to him as a conservator of the river, 
on account of the Admiralty, was so objectionable that he could not 
submit it to the conservancy. It projected 200 yards. A clause 
submitted by him, on behalf of the Duke of Somerset, was for the 
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purpose of giving the Admiralty the power of dealing with the 
matter. He should be satisfied if the Admiralty clause was inserted, 
provided it empowered the conservators to alter the plans. Even- 
tually thecommittee agreed to passthe bill with theclauseempowering 
the Admiraltv to enforce whatever alterations they deemed necessary. 
The Great Victoria, an auxiliary screw-steamer, which has been 
built for Messrs. James Baines and Co., of this town, is intended to run, 
in conjunction with the Great Britain, between Liverpool and 
Melbourne. It was floated from the dock of Mr. W. Patterson, of 
Bristol, on Wednesday evening last. The Great Victoria has been 
rebuilt from the French steamer Jacquard, ani is 271 ft. clear, 279ft. 
on the water line, and about 3L0ft. over all. Her breadth of beam is 
39}ft. ; depth of hold, 33ft. ; and she is about 2,200 tons o.in., and 
2,800 tons register. She has been lengthened 25ft. amidships, and the 
hull has been strengthened by two tiers of extra iron plates; she has 
also been raised in height 9ft., and the wooden bulwarks have been 
substituted by iron. Various other improvements have been 
effected, and she is to be towed round to Liverpool at once, where she 
will be fitted with engines of 150-horse power by Messrs. Faweett, 
Preston, and Co., for driving her auxiliary screw, which will be made 
to lift on deck when not in use. 

On Saturday an American steam fire-engine was tried at Liver- 
pool in the presence of Mr. Duncan, the borough water engineer, 
and several other gentlemen. The engine was made at the works 
of Messrs. Lee and Larned, at New York, in which city it is stated 
to have been in operation for the last four years. It was brought 
over in the Great Eastern, and is to be tried at a fire-engine com- 
petition in London next month. Itis powerful, and works easily. 
‘The steam was got up to working trim in about 15 min. from the 
time the tire was kindled. With a nozzle 1}in. in diameter, and 
with a pressure of 80 lb. of steam to the square inch, the engine threw 
a streain of water to a height of about 15U{t. The cost of the engine 
is said to be about £1,000. 

It is expected that the Lancashire and Yorkshire Railway Com- 
pany will shortly proceed with the construction of a branch from 
Thornhill to Dewsbury. A Wharnclitfe meeting of the North- 
Eastern Railway Company was held at York on Friday, to consider 
the Northumberland Central Railway Bill. The chairman, having 
submitted a resolution authorising the directors to consent to the 
bill upon such terins as they might deem most suitable, Mr. Barstow, 
of Garrow-hill, said he looked upon all these branches as an injury 
to the main line. A tree was sometimes weighed down by its 
branches, and the analogy was good in this case. Mr. Leeman said 
this was not a branch ot the North-Eastern Railway Company ; it 
was promoted by another company. Mr. Barstow said he under- 
stood so, but the North-Kastern Company would have to take up the 
branch by and by. It was constructed for the purpose, he had no 
doubt, of being ultimately taken up in this manner. ‘Thus it is to 
be feared—only too truly—the railway mill gues. 

‘The Conway and Llanrwst Railway was opened last week. ‘ihe 
new line leaves the Chester and Holyhead at Llandudno junction, 
and skirts the Conway on ils eastern bank following the windings of 
the river, so that its construction has not involved any serious engi- 
neering diticulties. At Llanrwst the station stands at the eastern 
extremity of the town. The line in one part crosses the sands, and 
so makes reclaimable a portion of the river bed; at another point 
the iron way passes between a tollgate and the gatekeeper’s house. 
The line is nearly level throughout, the steepest gradient being 1 in 
150, aud that only for a short distance. The Dill authorising its 
construction was obtained in 1860, and amended in the subsequent 
session. ‘The works were commenced last year, and the line was 
inspected and passe by the Government officer on the 9th inst. It 
is a single line of rails, with a double line at the passing places, and 
has cost £75,000, the length being in all twelve miles. Mr, Sharpe, 
of Bettws-y-Coed, and Mr. E. Preston, of Carnarvon, were the con- 
tractors, and Mr, fH. Lee, of Bangor, the engineer. ‘The line belongs 
to a company of which Mr. Bancroft, of Manchester, is the chair- 
man. It will be worked by the London and North. Western Rail- 
way Company. ‘The district traversed is a highly beautiful one, 
aud comprises also some mineral wealth. 

We gave last week some extracts from a report addressed to the 
President of the Poor Law Board by Mr. Rawlinson, C.K., as to the 
best means of employing the public loan proposed in consideration of 
the existing Lancashire distress. Mr. Rawlinson has since for- 
warded another communication to the board, in which he says:— 
“In Lancashire, as in other parts of the country, there is great 
difference of opinion on the necessity for works of a sanitary 
character. There is, in some ‘districts, a strong prejudice, founded 
upon ignorance of the law , there is also indifference, based on want 
of knowledge and appreciation of the results of main sewers, house 
drains, and other similar works. The cost of such works is, by some 
parcies, alone taken into account, and not the additional comforts 
and improvement in health which proper works will secure. In 
many instances discussion and explanation are evidently beneticial. 
At Haslingden this day (12th inst.) Mr. Farnall and myself met 
some of the owners and ratepayers. ‘here is no local act in force, 
nor any form of local governing body other than the parish authori- 
ties. The population of the township of Haslingden is about 10,000, 
and the rateable value upwards of £20,000. ‘The population of the 
town proper is upwards of 5,000. There are some main drains, but 
no system of main sewers. House drains are an exception, not the 
rule ; and from the defective forms and construction of the main 
drains, when used for draining water-closets, they become nuisances. 
Many of the streets are unformed and unpaved. Cess-pits are 
crowded behind cottages, and as a consequence fever and other 
diseases of a similar character prevail, There is to be a supply of 
water from a company. In site, in subsoil, and in the purity of the 
surrounding atmosphere, Haslingden possesses advantages which, 
with proper sanitary arrangements, would secure to the inhabitants 
a higher state of health than is now found to prevail. Haslingden 
is a type of many other places to be found iu the county palatine of 
Lancaster. ‘Lhings remain as they are because there is a vague 
dread of some central power, and an undefined idea that sanitary 
works are necessarily attended with great and unproductive cost. 
A meeting of the inhabitants is to be called in Haslingden forthwith, 
to discuss the propriety, or otherwise, of adopting the Local Govern- 
ment Act. Manchester and Salford are sewered, and have a supply 
of good soft water. ‘The rivers are, however, fouled. Cess-pits are 
drained, but should be abolished ; and intercepting sewers require 
to be formed, and will be formed sooner or later. All the large towns 
in Lancashire have works of sewerage, drainage, and water supply 
in some form. Preston, Wigan, Chorley, Lancaster, and some 
other towns, are well sewered, and nearly every house in Preston, 
Wigan, and Lancaster has been drained. In Manchester, Salford, 
Blackburn, and some other places, there are public parks. But this, 
and my former reports, show that public parks may be formed in 
other places; that main sewers are required ; that rivers need to be 
cleansed, embanked, and deepened; that houses required to be drained, 
and that many miles of streets in some of the large towns may be 
formed and paved; as also that there are other works of a beneucial 
character which may be undertaken. The Corporation of Bolton 
have set gangs of distressed operatives at work in the construction 
of a new reservoir. ‘The men are working well and are earning good 
wages—2s, to 2s. dd. per day. In Bury much has been done; but 
Mr. William Harper, clerk to the Improvement Commissioners, 
suugests that the Commissioners, in conjunction with the Board of 
(suardians, may probably find additional work for able-bodied opera- 
tives out of employment. In Chorley the Commissioners have 
resolved that the consideration of the question be deferred fora 
month, to enable the Commissioners to ascertain the nature of the 
bill now before Parliament. At Denton the Local Board of Health 
is disposed to enter upon works of main sewerage, ifthe funds can 
be procured. At Dukintield the Local Board agrees that it is desir- 
wble to endeavour to tind employment for the unemployed cotton 
operatives. At Over Darwen it is stated that much has been done to 
improve the town, but much remains to bs plish At Eccles 
and Patricroft local sanitary arrangements are reported ‘ unsatisfac- 
tory ;’ typhoid fever has shown itself. Sanitary works are required, 
and there are able-bodied men out of work who may with advautage 
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be employed. In Preston, extensive and costly works have been 
executed by the Corporation, but there are other works on a limited 
scale which may be done. In Wigan, although a vast expenditure 
has taken place on main sewers, house drains, water supply, and 
street forming and paving, Mr. Hunter, the borovgh surveyor. 
shows a long list of streets which may with advantage be formed 
and completed, under the powers of the proposed bill. An addi- 
tional storage reservoir, at a cost of £23,090, may also be executed.” 

From the north we learn that it is probable that an electric time- 
ball will soon be provided for Sunderland. The Magnetic Telegraph 
Company, which has offices in Exchange-buildings, High-street, pro- 
poses that, if the Town Council will incur the expense of a ball and 
fittings, it will do its part by attaching wires free of charge.—The 
captain of the Pioneer steamer was last week summoned before the 
South Shields bench for steaming up the river at a greater speed 
than four miles per hour. The offence was laid under clause 65 of 
the River Tyne Improvement Act, 1861, and a point was raised 
which is one of considerable importance. After the evidence of two 
police officers had been taken that they saw the steamer proceeding 
at a rate of nine miles an hour, Mr. Daglish, for the defendant, took 
the objection that the Act made the offence by “the master or 
person having the command of the steamer,” that the regulations 
issued by the Commissioners were addressed to “ masters, pilots, and 
other persons in charge of steam vessels,” and that the expression 
“ masters” meant the captains of river-going steamers who did not 
require a pilot, or who had a pilotage certificate of their own, but 
not the master of a home-trade passenger ship, which was bound to 
carry a pilot while navigating waters within the limits of a pilotage 
district, and in default was liable to the penalty of £100. It was 
also contended that as, in the present case, pilotage was compulsory, 
the pilot was the proper person to be summoned, which would admit 
of the captain being himself examined as a witness. The bench, 
after consultation, adjourned the case for a fortnight, to enable all 
parties to consult the law adviser of the Commissioners as to what 
course the Commissioners wished to pursue. 

There is no material variation to notice in the state of Sheffield 
trade. In the cutlery trades a little more is being done, but the im- 
provement is not regarded as likely to be permanent. The orders 
for steel for war purposes, both on home and foreign account, are 
still considerable; and the demand for railway materials is also 
pretty good, both for exportation and home use. With respect to the 
foreign trade, the demand from France is still not very good; the 
Russian market does not revive, but the Germans are ordering 
steadily, and the orders from Spain for miscellaneous articles are of 
the average character.—A labour dispute in the West Riding (which 
had at one time a rather threatening appearance) is now nearly at 
an end, for almost all the miners have formally signified their 
intention of resuming work at a reduction of 74 per cent. upon their 
late wages, which is meeting their employers half way. On Friday 
the colliers resumed work at all the pits in the district, with the 
exception of those of Messrs. Pope and Pearson, and of the Messrs. 
Briggs. In the case of the Messrs. Pope the men object to the 
services of an obnoxious weighman being retained; and in the latter 
instance the men say that they do not wish to be obliged to riddle 
all their coals. Mr. Briggs, however, now states that the miners 
of his pits have misunderstood his point, that it is not equivalent 
to a further reduction of 10 per cent. on wages, but that he pro- 
poses to give the same wages as hitherto. In other words, he 
wishes to take the 7} per cent. reduction in more work, instead of 
giving lower wages. ‘The men, however, appear to think that Mr. 
Briggs will still reap an advantage over them of 2} per cent., and 
to this they still demur. 

We note several interesting items of intelligence from Scotland. 
Messrs. Todd and M‘Gregor have launched a screw steamship of 
1,361 tons old measurement and of the following dimensions, viz. :— 
Length of keel and forerake, 252ft.; breadth ot beam, 33ft.; depth, 
22ft. Yin, She is to be fitted with direct-acting condensing engines, 
and is forthe Anchor line of Quebec and Montreal steamships. She 
was named, by Mrs. Wm. Hundyside, the Britannia. Yesterday 
week, Messrs. Scott and Son, Cartsdyke, launched for the French 
Transaltantic Steam Packet Company a fine steamer, gracefully 
named the Washington by Madame Gedd, lady of the French 
inspector-superintendant appointed by the company to watch over 
the ship's construction and fitting up. Two powerful steam-tugs 
were in attendance, but before the Washington could be checked, 
she took the ground on the opposite bank, sustaining no injury, 
however, as she was speedily towed off and moored in the Victoria 
Harbour. The Washington is 346ft. long from bow to stern (ber 
bow being a perpendicular one), breadth of beam 44{ft., and 31ft. 
depth of hold. fer registered tonnage is 3,250 tons builders’ 
measurement, and she will be fitted up with engines of 850-horse 
power, nominal—the diameter of her cylinders being 94in. She is 
expected to be ready for seain about six months. Sheis intended to ply 
from Havre to New York, being the pioneer of a fleet of eleven 
steamers of similar dimensions now building for the same company, 
seven of which were secured to the same contractors, five being 
built by them in France, and three at Cartsdyke. The boilers and 
sole plates of the Washingtou are nearly ready, and will be at once 
put on board. Each of them will weigh 61 tons. The French 
Transatlantic Company having received a subsidy from their 
Government, the ships of this line will carry the Imperial French 
mail between France atd America. The steam crave at Green- 
ock has thus, it will be seen, been severely tried. Before 
lifting its 61 tons charge it was formally tested by the local authori- 
ties. The engineer having set on the engine and lifted 60 tons 
easily, aud by steam swung it round the full radius of the jib, which 
is 42{t. from the centre, the weight was thev lowered and five tons 
weight added, and lifted aud swung round. Five tons :uore were 
ek on, making in whole 70 tons, which was lifted, swung 
round and lowered with great ease and facility. This crane has now 
been in uso for upwards of eleven years, and when new was tested 
with 70 tons weight. Messrs. Caird and Co. were the contractors for 
it, and it has recently been fitted by Messrs. Steele and Co. with 
a greenheart jib, and by the Greenock Foundry Company 
with new slewing gear, wrought by steam. Mr. A. Denny, of 
Dumbarton, has launched au iron paddle-steamer of 463 tons, and 
which is to be fitted by Messrs. Denny and Co. with engines of 100- 
horse power. This vessel is intended for the New Zealand coasting 
trade, aud was named the City of Dunedin. ‘'he new Dublinand 
Glasgow steamer, Lord Gough, made a capital run from Greenock to 
Kingston, in 12 hours 16 min., although, the weather being thick, 
the steamer was stopped and slowed repeatedly. The Lord Gough 
was built and engined by Messrs. Caird and Co., of Greenock, who 
are building the other steamers of the same size and power for the 
Glasgow and Dublin trade. On Saturday Messrs.Charles Connelland Co. 
launched from their shipbuilding yard at Overton an iron sailingship 
of 500 tons, named the County of Ayr, for Messrs. R. and J. Craig, of 
Glasgow. This vessel is a sister ship to the County of Lanark, 
launched in the beginning of this year for the same owners. ‘The 
annual meeting of the Edinburgh Water Company was held in that 
capital yesterday week, Mr Graham Bell, chairman of the com- 
pany, presiding. The report of the directors proposed to pay a 
dividend of 6 per cent., being an increase of } per cent., and within 
} per cent. of the statutory maximum. It was also intimated that 
municipal opposition to the company’s bill pending in Parlia- 
ment had been withdrawn on an amicable compromise, and that the 
company had only now to meet the opposition of the railway com- 
panies in regard to the surplus water of the Union Vanal. ‘The bill 
proposes to raise £46,000 of capital, and to bring in the sources 
of the Almond from the West Pentlands. The affairs of the 
Glasgow Waterworks, which are in the hands of the City Council, 
seem also to be in a more satisfactory position. Thus Mr. J. Brown, 
“ convener of fiuance,” stated at a meetivg of the water committee on 
Friday that the revenue for the past year had been £89,581 L1s. 10d., 
and the expenditure £87,041 16s. 6d., showing a surplus of £2,539 
15s. 4d. This surplus went to diminish the balance standing at the 
debit of revenue and expenditure, which deficit was now reduced to 
£10,561 13s. 9d. He thought the committee should be very much 
gratified with the statement, when they took into consideration the 





dullness of trade during the last year, which had affected the revenue 
not only in regard to houses unlet, but also in regard to the supply 
taken by parties for trade purposes.—The Dumfries Courier, 
adverting to a late extraordinary engine case, which will be fresh in 
the recollection of many readers, says :—“ In March last we gave an 
account of a singular occurrence on the Caledonian Railway, in 
which an engine-driver named James Mitchell, who was then alleged 
to be in a state of intoxication, left Beattock for Carlisle on the 
wrong or down line of rails, thereby incurring the frightful risk of a 
collision with the down express or limited mail, which was shortly 
due, a catastrophe which was only averted by the presence of mind 
exhibited by two men in the company’s employment, who on another 
engine, followed, and overtook the runaway locomotive, which was 
brought to a standstill just as the limited mail came up. Mitchell 
was brought back to Beattock and placed in the custody of some of 
the officials at that station, but succeeded in making his escape. A 
warrant for his apprehension was granted by the sheriff at the 
instance of the procurator-fiscal, charging him with culpable viola- 
tion of duty, whereby the lives of the lieges were endangered, but 
when the police proceeded to Mitchell’s residence at Carlisle, it was 
found that he had absconded. Probably thinking that the matter 
had ‘ blown over,’ he returned to Carlisle a few days ago, where he 
was apprehended on the above charge on Tuesday last, and having 
been |e to Dumfries, was examined before the sheriff and 
remanded to prison. Yesterday he was fully committed for trial.” 





PRICES CURRENT OF TIMBER. 
1862. 1863. 


Perioad—~ 4 a £ 6 4% e Per load— 
sseecesseceeeeld O13 0 14.19 16 0 Yel. pinc, per reduced 
Quebec, red pi 310 @; 3 4 10 |Canai 


2. 1863. 
eo 4#e £6 £25 
Cc. | 
41 310 da. lst quality 17 v18 0 17 01816 








yellow pine.n 31) 410 38 0 4 0 2nd do... 11 O12 9 183 01210 
St.John, N.B,yel. 0 0 0 © 5 O 45 10 Archangel, yellow. 13 01310 13 01810 
Quebec, oak, wuite 510 610 51) 6 10 St. Petersby.yel... 111/912 0 123 0 12310 

birch 319 410) 310 4 0 Finland.......... 9 010 © 9 010 0 
vo 000 6 cmnel ae 
5 0| 310 5 O Gothenburg, yel... 10 011 0 10 011 lo 
6 10) 310 6 10 white 9 0 910! SloiO > 
31! 215 3 10 |\Gefle, yellow .... 10191114) 10 O11 6 
310 3 0 310 Soderbamn ... «. 9101010; i0 01010 
3 5 3 0 410 Christiania, perC 
215 215 3 0 13 teby by 9 a1 023 0 22025 0 
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001000 4! prdnasing 918 1 4, O18 1 6 
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810 8 0 810 Quebec,pipe .... 70 0 759 Ze, 9 750 
Deals, per C., 12 ft, by 3 by # in, puucheon 18 4 20% 16 0 in 0 
Quebec, wht.sprucel5 10 18 ly 13 0 18 0 


Baltic, crown ‘a. 
St. dohn,whusprucelé U 151) 13 016 0 pipe ... ie 150 0 160 0 (15) 0 160 0 





SCOTCH IRON MARKET REPORT. 





s. 
No. 1 Gartsherrie .. .. 55 
»» 1 Coltness .. . « 56 
»» LCalder .. ws « 53 6 do. 


d. 
9 f.0.b Glasgow. 
9 do. 


ot Cah 5 oo OE OOF 
SE EMEET c, ys) a, 8 | 
fam Maw as OS 


WARRANTS, s. d. 
Cash prompt .. .. 51 10} per ton. 
oo o 52 3 do. 


85th No. land jy ino, open 
2-5th Z.° ** )2mos. ,, «=m as 
G.M. 3 62 9 do. 


MANUFACTURED IRON. 
Bars,Govan .. + «+ «2 &7 0 less 3 per cent. 
+» Common os «ef «+ 612 6 less 4 per cent. 
——- Common .. «. 612 6 do, 
0. B ° 2 


| ee 6 do. 
Cramond Scrap Bars delivered 
in London .. «ss «+ os 0 less 5 per cent. 
Plates and Sheets, £90s.to £9 5 0° 
Rails - i ve ee oo FO Be 
Pipes iow ow os Se 8 
Chairs oo 80 oe oe 310 0 


G.asGow, 24th June, 1868. 
The improvement noted in our last carried the prices of Mixed Nos. 
Warrants to 52s 3d. cash, but this was not maintained. 
The last day or two have seen fewer transactions, with rather a drooping 
market. To-day 51s. 9d. cash was taken. 
Exports last week were 12,331 .ons, against 13,224 tons in the correspond- 
ing week last year. 
Suaw, THOMSON AND Moors. 





Tue Engineer of August 15th, in its description of Benson's Great 
Clock, says :—* It is the largest and unmistakeably the best finished 
clock in the Exhibition.” Bensou’s new show rooms contain clocks 
designed by the first artists of the day, ard include clocks for 
the drawing-room, divivg-room, bed-room, library, hall, staircase, 
bracket, carriage, church, turret, railways, wareliouse, counting house, 
with musical, astronomical, and every description of clock, from the 
plaiuest to the highest quality of which the art is at present capable. 
Church and turret clocks specially estimated for. Benson's illus- 
trated pamphlet on clocks and watches (free by post for two stamps) 
contains a short history of clock and watch making, with descrip- 
tions and prices. It acts asa guide in the purchase of a clock or 
watch, and enables those who live in Scotland, Ireland, Wales, the 
Colonics, India, or any part of the world, tu select a clock. J. W. 
Benson received a Prize Medal aud hunorable mention. 33 and 34, 
Ludgate-hill, London. Established 1749.—[ Apvr. } 

AN American Monster Furnace.—We mentioned some time since 
that, in anticipation of a demand for guns of even larger calibre than 
ldin., a furnace of extraordinary capacity was being erected at the 
Fort Pitt Foundry, Messrs. Knap, Rudd, and Co. ‘The furnace has 
since been completed, and several charges of iron melted in it, but 
until 'hursday none approximating its full capacity. Our readers 
will remember, from the accounts we have given from time to 
time, that three furnaces were employed iv melting iron for the first 
15-inch gun cast at the works, and each of these crowded beyond 
its proper capacity. Subsequently, two furnaces were erected in the 
new foundry, each of nearly 25 tons capacity, and from these all the 
15-in. guns since made have been cast. ‘The first experiment was 
made of melting a sufficient charge in a single furnace (that recently 
erected) to cast one of these huge pieces of ordnance: 38 tons of 
metal (76,000 lb.) were piled in the furnace, and the fire applied 
between eight and nine o'clock a.m. Between three and four p.m. 
the immense mass was completely reduced. The furnace was tapped, 
and a stream of iron, cleaner than we have ever seen run under the 
same circumstances, poured into the mould at an intense heat. The 
experiment was pronounced an entire success, and hereafter, we have 
no doubt, the new furnace will be chiefly employed in casting the 
15-in. guns. This monster; furnace is 8{t. in width and 3lft. 
in length, and divided into three interior compartments—the 
“ grate-bars,” 7{t.; “ pool,” 6ft; and “kitchen,” 18ft. The 
stack rests upon a foundation 13ft. square, and 12ft. in height 
above the surface level. It is sft. iuterior and 12ft. exterior 
diameter, and nearly 60ft. in height. Although limited on 
Thursday to a charge of 38 tons, it has a capacity for melting 
fully 10 tons more, and, will, doubtless, ere long, be tested to that 
extent. So far as our sources of information extend, the furnace is 
the largest in the world, aud we have reason to believe that no 
charge even approximating 38 tous has ever before been melted in 
one furnace at a single heat. But three or four years ago furnaces 
of 8 and 10 tons capacity were looked upon as sufficiently Jarge to 
meet the requi ts of any business, and the rapid increase of 
capacity is due in no inconsiderable degree to the course of the 
ordnance bureaus in ordering large guns. The Fort Pitt foundry is 
now supplied with six furnaces, of an aggregate capacity of about 
121 tons daily. Of course such an enormous quantity of iron, of 
such quality as that required for cast iron ordnance, canvot be 
obtained ; otherwise the capacity of the foundry, in the manufacture 
of ordnance, would bave no limit below the figures stated. This 
statement, of course, does not include the manufacture of shot and 
shell, the metal for this use being melted in large cupolas.— Pitts- 
burg Dispatch.—[The new furnace, it will be understood, is a rever- 
beratory furnace, under the natural chimney draught. The American 
ton is generally taken as 2,000 lb,—Eb. E. | 
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| CHARLES CAMMELL & CO, 


CLOPS STEEL AND IRON WORKS, FORGES, AND ROLLING MILLS, 
SHEFFIELD, YORKSHIRE, 


MANUFACTURERS OF 


AST STEEL RAILS to Any Section, BARS, PLATES, &c., 
Cast Steel Straight and Cranked Axles, Shatts, Piston Rods, Crank 
Pins, Connecting Rods, and every kind of Forgings in Steel. 
CAST, SHEAR, GERMAN, AND SPRING STEEL. 
THE BEST REFINED CAST STEEL FILES, 


AND RAILWAY SPRINGS AND BUFFERS OF EVERY DESCRIPTION. 
LONDON — 4, BARGE YARD, BUCKLEKS SBURY, EC 


NAYLOR, VICKERS, & CO. 


"SHEFFIELD, 


MANUFACIURERS OF 


CAST STEEL TYRES WITHOUT WELD, 


CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, 
AND CONNECTING RODS, 
RAILWAY CROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, &o. &o. 
AST AND GERMAN STEEL FOR SPRINGS, 


And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Tools, &. &c, 
LONDON OFFICF, 32, NICHOLAS TANE, LOMBARD STREET, E. G. 
INTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL AWARDED TO 


BISCHOFF, BROWN, & C®9., 


FOR THEIR 


Ny PATENT WET GAS-METER, 


BEING 


“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


(D2044) 











(D1136) 











Messrs. Biscnorr, Browy, and Co. beg to draw the attention of the Manavers of Gas Companies to the improvements made int eir PATENT 
WET ME!ER, which overcomes all the objections hithert> raised to both the Wet ani the Dry Meter. It works with the slightest pressure, and does 
ot require any a tention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 
when the Meter was first fixed. 

The advantages of this Meter are illustrated and explained at the EX!I1IBITION by the aid of one of Biscnorr, Brown, and Co.’s EXPERIMENTAL 
SASHOLDERS and PRESSURE GAUGES, where Price-lists and a!l particulars can be obtained ; or by applic ition at 


LAN#HAM WORKS, GEORGE SIR*ET, GREAT PORTLAND STREET, LONDON, W. B00s 


TANGYE BROTHERS & PRICE, BIRMINGHAM, 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTION, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THR 


NEW PATENT HYDRAULIC LIFTING JAGK. 








c-- 









simple in action and construction, very safe and portable, made of the 
Ne best scrap iron, and so arranged that one wan can lift from 4 to 60 [@ 
™ tons. 
~J} HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, 4 
A Steam Witches, and Cranes. 
London Agent—Mr. 8. HOLMAN, 18, Cannon-street, E.C. 
(B609) 


3 
J These Compound Jacks Lift either from the Foot or Top, are most ma 
} 
t 


PATENT JACK. 


Wrov GT Tron N Sup HIP Jack, 








OD EAN FT RTCHENERS BOON BRIDGE 
ECONOMIC COOKING STOVES 


FOR MANSIONS. AOTELS & FAMI/L/ES. 


: FACTORY, LONG LANE, 
Thotap, .memcaneesne, 1700 


PATON'S PATENT MI‘ERAL BORING MOVING CYLINDER STEAM HAMMERS 
AND WINDING MACHINE, searrscroun ve 
WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS, 


(B670) 























A NUMBER 
of these 
BORING MACHINES 
Are at present 
WorkKING IN THE 
NEIGHBOURHOOD OF GLASGOW, 
At less than 
HALF THE USUAL COST 
For Borne, 
And with 
THREE TIMES 
THE SPEED. 











Single and Double-Acting Hammers, 


OF ANY WEIGHT, continue to be ¥en -: abore 
address, of the different t designs as during “be 





Mr. Condie’ Pressure » 
35 ib. eo = of tenn required 36 Ib sod ai fo 





ers. 


SRAL of 
E. and J. TURNER, Machine Tvol Manufacturers, HARVEST LANE, 
SHE+ FIELD, who have always a large assortment in stock of the best 
Inventors and Manufacturers of Turner's 
(D1997) 


Te Marine Engineers and Ship 


—PURCHASE YOUR SPARE GEAR and TVOLS GEN 


quality at ressonable prices, 
Adjustable and Parallel Wr ught Iron Vice—the best in use. 


F. DAM’S 


PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Paten 
Fluid to 1,69 gallons of water evaporated. 

For Stationary Boi ers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 

LE FRANC and CO., 58, Aldersgate-street, London. 





(B596) 








VI athematical Drawing Instruments, 
SURVEYING AND LEVELLING TNsTRUMEN rs, SCALES, 
RULES, T-SQUARES, TAPES, CHAINS, &c, 


| —— | srecmmemmmacmees . —ES3 
Fy mnaeniewa 


9 
JOHN ARCHBUTT & SONS, 

20, Westminster Bridge-road, Lambeth, near Astley’ 's Theatre, 
Respectfully inform the public that their Lllustrat:-d Price List will be for- 
warded free on application. The prizes will be found remiurkably mode- 
r.te. Second-hand ins:ruments of ali kinds, by the best makers, alway. in 
stock. B570) 


COOK’S 
PATENT PORTABLE HAND PUNCH 
(jompletely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy cau punch 
# holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft,, it c.n be used for repairs inside « boiler or 
flue in situations where the Bear cannot he used, 
It is simple in its construction, and not li«ble to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Messrs. 8. and E. RANSOME 
and Co., 














Essex Street, Stranp, W.C. 
And may be had of all Wholesale aw | 
(D1680) 


ee Exhibition, 











80) A- WATER MACHINERY. 
SAMSON BARNETT, 


23, FORSTON STREET HOXTON LONDON, N. 
(D1826) 





PRIZE MEDALS. 


INTERNATIONAL Exursition, Class I. and IT, 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCI*LE COMPANY are the oyir 
kind for which a Mepat has been AWARDED, and are now used exclusively 
by the Enelish, Australian, and Indian Mint-; the French, Kus-ian, and 
other Continental Mints; the Royal Ars: nals of Woul- 
wich, Brest, and Toulon, &«. &. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
diffcult metals, and a still greater number of those of 
an o/divary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of termperature, never 
crack, and become heated much more rapiily than any 
other crucibles. In con: equence of their great durability 
Hau. the saving of waste is al-o very considerable, 

The ‘pony bave recently introduc d Cracibles especially adapted for 
the following p rposes, viz, MALLEAHLE IRON MELTING, the average work- 
ing ot which has proved to be about SEVEN PAYS; STEEL M ELTING, which 
are found to+AVE NEARLY A TON AND A HALF OF FUKL TO EVERY TON OF ST#eKL 
Freep ; and fer Zinc MELTING, lasting much longer than the ordinary Iron 
pots, ani saving the great loss which aries from mixture with Lron, 

The Patent Plumbego Crucible Company likewise manufacture and 
import Clay Crucib'es, Muffles, Portable Furnaces, & ., 8 ove Backs, all 
descriptions of Fire Standmg goods, aud every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &., an 

THE PAT&NT PLU mBAG0 CRUCIBLE COMPANY, 
Battersea ‘Vorks, London, 8. 


LOWRY’S 
PATENT HACKLING MACHINE 





(C5* 














New in General Use amongst all 


First-class Spinners in England, Ireland, and Scotland, and the Con- 

Testimoni.is aud particulars on a) plication seam Engines, 
P ani: g, Shaping, and Groovi: g Machin 8; 
Screwing Machines, and other Tools in 


tinent. 
Side and Scr: w Cutting Lathes ; 
Boring, Drilling, Siotting, and 
dtock and Progress. 


LOWRY AND CO., 
ENGINEERS AND MACHINISTS, 
OROSS-STREET, BURY-STREET, SALFORD, 
MANCHESTER. (800) 
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HYDRAULIC LIFTING JACKS. Prize Medal, International Exhibition, 1862. 
=== AAMSON'S PATENT. THE IMPERIAL IRON TUBE COMPANY, 
eh Successors to GEORGE B. LLOYD and CO,, 
gin THESE JACKS HAVE RECEIVED GAS STREET AND BERKLEY STREET, 
& oe Honourable Mention BIRMINGHAM; 
iy INTERNATIONAL EXHIBITION, Manufacturers of Wrought Iron Tubes and Fittings, 
Fi _ AND ARE NOW USD BY FOR GAS, STEAM, AND WATER. 
pe i Most of the Principal Engineers, and in the Royal Dockyards. PATENT GLASS ENAMELLED AND GALVANIZED TUBES, 
— is, CARRICK and BROCKBANK, Agents, 











rine sm saci oe | LAP=-WELDED IRON BOILER TUBES. 
CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 

















STATIONARY ENGINE, -f PORTABLE. ROADWAY or TRACTION ENGINE. STEAM CRANE,® HOISTING ENGINE. 
From 1 to 30-Horse canna ., From 1 to 80-Horse power. From 6 to 27-Horse power. To Hoist from 30 cwt. to 10 tons. To Hoist from 10 ewt. to 5 tons. From 6 to 27-Horse power 


* THESE ‘ORARES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND DEPOSIT THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION, 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND CO0., PATENTEES AND SOLE MANUFACTURERS, 
Cranstonhill Engine Works, GLASGOW, or LONDON Depot and Wharf, Lower Fore Street, near Steam Boat Pier, Lambeth. 


Parties are Cautioned against Using or Purchasing Imitations or Infringements of these Patent Manufactures. 
A 

















(D185) 


THOMAS WORSDELL, Berkeley-street and Granville-street, Birmingham, | 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Englnes ; Steam, Wharf, 

FY) Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes; Steam and 
§ Hand Crab Winches ; Travelling Crabs for Gauntry Frames; Pulley Blocks, &c. q | 

. Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet p . 

4 Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c, 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 

% Wrought Iron Hydraulic Jacks, to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 

4 Iron, Steel, Chain Cables, and Small Portable for Girders and Wire. 

Y Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors 

(2 Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (D1207) 

Y) STEAM CRANES, LIFTING JACKS, &., KEPT IN STOCK. 






















STEAM WHARF CRANE. 


CONTRACTORS LOCOMOTIVE. 

















JIMCRO 





Hel) 
sea MRAIL SETTING PRESS Ig 


JOHN WARNER & SONS, 


SOLE MANUFACTURERS, 8, CRESCENT, CRIPPLEGATE, LONDON, E.C. 
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Paz, — 


IMPROVED PATENT DOUBLE BARREL PUMP, 


RECOMMENDED TO THE NOTICE OF CONTRACTORS, AND AGRICULTURISTS 


INTERESTED IN DRAINAGE OR IRRIGATION. 
Ir may be driven by a PORTABLE STEAM ENGINE, or fitted to be worked by HORSE GEAR. 


Its advantages over all other Pumps are, that it has neither Suction nor Delivery Valves, consequently all unnecessary friction is avoided, and a full or free passage given to the 
water, so that stones or other substances will pass without difficulty. 


It requires but a single crank to work both barrels, thus a considerable saving in first cost is effected, 


For Portability it is mounted on a strong Timber Frame, and Four High Wheels, with Shafts for One Horse. The Simplicity of its Construction makes it particularly adapted for 
purposes of Irrigation in India and the Colonies. 


Pumps on the same principle are made for most situations, and are particularly recommended, when mounted, as Fire Engines. 
A_Pump 12-in, diameter, and 18-in. stroke, worked at Forty Strokes per Minute, will raise to any ordinary height 67O Gallons or Three Tons of Water per Minute. 
Estimates for Pumps of size, driven direct from a Steam Cylinder, with Shaft and 


Pulley for use with an ordinary Portable Engine, or fited with 
Gear for Horse Power will be furnished on application. Ks ntl (BEB) 
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(jsice for Patents, &c., 1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to “rocure British and Foreign Patents for Inventions, and Registrations 
ot Designs, at reduced charges. Tutending patentees should obtain their 
“H.nd dbook for Inventors,” gratis on aj plication, or by letter. (8932) 

: NOTICE TO INVEN1ORS. 


( )ffice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information ” 





ron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 
- - a and founders’ work.—JAS. HAYWOOD, jun., Phenix ma 


To Paper-Makers. — All Kinds of 


MACHIN oo and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references. —T. DON, Agent. (D981 











may be had, gratis, as to the reduced expense and facility of p 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Coutitries; and “~/ information as to all patents granted from 
1617 to the present time, b oP »ersonally or by letter to Messrs, 
PRINCE and CoO., Patent O: < Geckion-ceenne, Charing cross. (5017) 


[ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ pry ‘ice in patent meted, 
62, Chancery-lane, London, ‘“‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS reguiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. (ircu- 
la of information and plate of Mechanical Motion free on —s = 











atents. —Inventors can be supplied 


(free 4 7 with a Pamphlet of Information relating te BRITISH 


‘To Ironfounders, &c. —J. Ireland, 


Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials ¢ can be had, on application, at his Office, 
21, Moreton-street, hester ; or to his agents, a 
and BROCKBANK, 37 Princesr-strest, Manchester. D1905) 


\econd- -hand Mathematical ieee, 


MENTS, by ELLIOTT, TROUGHTON and SIMMS, DOLLOND, and 
Others. The c»eapest house in Lond .n is WM. LAWLEY’S, 78, Farringdon- 
street, City. Bow Pens by Troughton and Simms, from Is. 6d. each ; 
second-hand Telescopes, Opera, Race and Tourists’ Glasses, by V: oigtlander, 
Dollond, and others. Instruments, Telescopes, &c., bought or > 

D2163) 


Brass and Copper ‘lubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
=r used on the principal Home and Foreign Railways, and for 











ilers by H.M. Government and the leading Steam-Packet Com 
cheaper and more durable than the ordinary tubes.—Add: 
E RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 





and FORE! ATENTSand REGISTRATIONS, from the Patent Office, | Marine 

84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member ies, 

Society of Arts. (B691)__| GEOR! 
atents—Mr. Vaughan, Member 


of the ) Society 4 Arts, British and Foreign Patent Premcr 15, South- 
y-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide to Inventors” free by post. (B690 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS ay istrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK - to the 
course of procedure om charges for securing patents is-ued grati 

(B610) R. MARSDEN LATHAM, Sec. 


Ne Cast Iron Tank Plates.—For 


De a 100 tons in small or large quantities, sizes, 3ft. x 2ft. 6in, 
2ft. 6in.—Price £4 10s. per ton. On view at GEORGE 
CUTLER | tod Co.’s Wharf, Wenlock-road, City-road, N. (D1899) 


’ . 
aswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or pcDi760) 
(D 


(Jlarence Ironworks.—J. Kirk & Co., 


Successors to CUTTER and SONS, Ironfounders, 16, Great Queen- 
street, Lincoln’s-inn-fields, London. Orders for every description of Castings 
od : Sagem and Builders promptly executed.—WILLIAM oe AS)” 

1967) 

















Locomotive Railway Carriage, and 


WAGON SPRINGS are manufactured with the most approved ma- 
ow and latest oo aa by IBBOTSON BROTHERS and CO., 
Globe Steel Works, Sheffield (D1758) 


TO RAILWAY COMPANIES. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving ‘Apparatus, Pumps, Cocks, &e. ; Patent — 
Metal, Gun Metal, Brass Castings, &c. F4) 


TO ENGINEERS, MILLWKIGHTS, STEAM PACHEL eee 


bbe: Patent Mineralised and Valea 


Phe as INDIA-RUBBER, manufactured by WILLIAM WARNE 








a Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other ” india-Rubber “4 in use by engineers and others. To 
be had at the Mills, oo N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised a 
{India-Rubber, up to 6 ft. 4 in. d ter in any thickness, 


Prize Medal, 
(NTERNATIONAL EXHIBITION, LONDON, 1862, 


Cuass 8, No. 1948. 
TURBINES. 


N.B.—These Ref will be changed from time to time. 


Extract from a Report by Messrs, FOTHERGILL, WRIGLEY, and SMITH, 
Consulting Engineers, Manchester and London, of trials made with a 
SCHIELE’S TURBINE, on a fall of 6ft. 1jin. :— 

** According to the formula (deduced from most carefully made experi- 
ments on a scale, by Mr. Blackwell, for which the Institute of Civis 
Engineers awarded him a premium, and which formula is also adopted by 
Wm. Fairbairn, Esq., in his recent work, “ Mills and Millwork,” the 
effective power given out by this Turbine is 89 per cent.” 

In Tus Enorvesr, of 7th February, 1862, the PracticaL MECHANICS’ 
JougNaL, of July, 1861, also in the MiniNG JOURNAL, and «ther Engineering 
Journals, this Turbine ‘is described as one of the best hitherto brought out, 











Edmondstown Mills, Rathfarnham, near Dublin, Nov. 12, 1862. 
GENTLEMEN,—In reply to your inquiry respecting the Turbine of 30-horse 
power, on & fall of 24ft., you have erected for us, we have much pleasure in 
Stating that it has given us the greatest satisfaction ever since it was 
We are driving more machinery with only haifits ports open than 
we could at any time do with our old wheel. From its motion being mvure 
rapid and steadier than that of the ordinary water-wheel, it is much better 
calculated for Woollen machinery, as the throwing off or on of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, economy of price, and small space required, to 
supersede all other water-wheels. We shall feel much pleasure in shewing 
the Turbine, and giving all information we possess on the subject, to any 
one interested. Yours respectfully, 
JOHN and JAMES REAL. 
Rossin Mills, Drogleda, May Ist, 1862. 
GENTLEMEN,—It is now some months since we this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much 
mene power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-whcel of the ordinary 
kind would require to give the same power. The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as good as the first day it was put to work. Many scientific, as well 
as practical aya ges have seen the wheel at work, and have expressed 
surprise at i power with such a small expenditure of water. We 
drive six aie of wheat stones, besides the nece-sary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all 











[2ternational Exhibition, Class 13 


(see Jurors’ Report). 
SUFFELL’S, 132, Lono-acrz, Lonpon, W.C. 


Superior SURVEYING and DRAWING INSTRUMENTS (very Reduced 
ices). Improved Society’s Case, 10s. ; Architect’s Pocket Set of 
Electrum, 21s.; Engineers’ Set, in mahogany case, 25s. and 82s. ; improved 
Pocket Folding Set, 10s. 6d.; Electrum, 16s. ; French, German, Italian, 
Portuguese, and Rhinland Levelling Staves ; Chains and Measures ; 
Scales of all Nations, Forwarded to all parts on receipt of a remittance or 
London reference. Price List free. (B683) 


E B. Wilson’s Patent Atmospheric 


@ CAST STEEL and MALLEABLE IRON CONVERTING VESSEL 
and SYSTEM put up and set to work for £2,000, comprising Building, 
Steam ag Converting Vessel, Reverberatory Furnace, Trucks, Rails, 
Turntables, &c. 

PATENT CONICAL ROLLING MILL, for rolling every description of 
circular work. 

PATENT COMBINATION PRESS, with Forge Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description of forge work, and pressing other substances. 

PATENT DISC RAILWAY W HEEL, in Wrought Iron or Steel. 

PATENT RADIAL ARM, for supplying steam to oscillating cylinders and 
atmospheric vessels. 

For terms of Royalty, and other prea, apply to E. B. WILSON, 5, 
Parliament-street, Westminster, S. W. (D2237) 


‘Ye Contractors. —Sissons and White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Giation-terveen, Hull. 

Extract from a report of a Sa on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

“ Pile driving’ by steam power was next treated of, the author describing 
some of the most pany 2 machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. 

(D624) 


Bourdon’ s Pressure and Vacuum 


GAUGES.—Report of the Jury of the International Exhibition of 
1862 :—‘* The bent tube manometer of Mr. Bourdon is a most ingenious 
and correct indicator of pressure, and, under ail circumstances, the BEST 
IN THE EXHIBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and CO., Engineers, Phenix Foundry, Great Dover: 
treet, : and Kent-street, Borough, London. (D2085 


Permanent Way.—Continuous Sur- 


FACE-SUPPORTED IRON WAY, H. L, Corlett, Assoc. Inst. C.E., 
Incii-ore, Dublin, Patentee. 

‘This system of iron way—which is exhibited in Class 5 of the Interna- 
tional Exhibition—entirely dispenses with timber in any part of the struc- 
ture ; 1s continuous (without fish-plates), and surface supported. It is not in 
first cost more expensive than the ordinary transverse sleeper permanent 
way, while renewal may be effected for half the usual =e. 

Further particulars will be lied on the Patentee, or to 
EDWARD CORRY, Esq., 8, New  Broad-street, eae. (D1586) 


| \ilners’ 212° Holdfast and Fire- 


RESISTING SAFES, non-conducting, vapounising, compensating, 
double, treble, quadruple chambered, with all the smpoovemnents under thei 
quadruple patents of 1840-51-54-55, their g ter-proof, drill- 
proot, hard steel p' oy covered unpickeole solid locks a and solid loc -cases and 
doors, witnout which no safe is secure, have been publicly tested in every 
large town, and have protected their contents in hundreds of cases of de- 
structive fires and attempted robberies, The strongest, best, and cheapest 
safeguards against robbery and fire. Upwards of 50,600 of Milners’ y neg 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Gl. 
Leeds, Bradford, Belfast, &c. Milners’ Phoenix (212°) Safe Works, ver 
pool, the most extensive and complete in the world, employing nearly 500 
men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, producing more safes t et all the other safe-makers together, 
and just to 1,000 workmen, always open for 
—— Circulars free by post. Miluers’ London Depot, 474, — 
street City. 


Shettield School of Practical Sclanos 


AND METALLURGY. 
PRESIDENT. 
His Grace the Duke of Devonshire, K.G., F.R.S., D.C.L., Chancellor 
of the University of Cambridge. 
VICE-PRESIDENTS. 

The Mayor of Sheffield, John Brown, Esq. 
The Master Cutler. 
The Right Hon. Lord Wharncliffe. 
Sir David Brewster, K.H., D.C.L., F.R.S.L., and E., M.R.LA, 
Sir Koderic Murchison, F.R.S., Director of the Royal School of Mines. 
John Percy, Esq., M.D., F.R.S., Professor of Metallurgy in the Royal 

School of Mines. 
William Fairbairn, Esq., C.E., F.R.S. 
Robert Hunt, Esq., F.R.S., F.S.8., Keeper of Mining Records. 
Warrington W. Smyth, Esq., M.A., F.R.S., Professor of Mining and Mine- 

ralogy in the Royal School of Mines. 

DIRgcTOR. 

The Rev. G. B. Atkinson, M.A., Principal of the Collegiate School ; late 

Fellow and Assistant Tutor of Irinity Hall, Cambridge. 

PROFESSORS. 

Chemistry, Metallurgy, and Geology. —James Allen, Ph.D., F.C.S., of the 

Universities of Giexsen and Berlin. 




















Engineering and Mining.—J. Thompson, C.E. 
Mathematics, Natural Philosophy, and Applied Mechanics.—Rev. G. B. 
Atkinson, M.A —_—_—— 
The Sheffield *Behoo of Practical Science and Metallurgy will afford a 
tical education to students who are destined to 
become civil, teshenioal, or mining eng or facturers of any 
kind. Its object is thoroughly to discipline the students in the principles 
= those Sciences — which the operations of the Engineer, Metallurgist, 














with such work. It certainly does appear surprising that a wheel of ape 
diameter and 16in. broad, with a fall of only 26}ft., should give up 


fact depe 
"ae education _ Ibe given by means of systematic Courses of Lectures, 





30-horse power. Ry fact, we think the — Wheel, on your to ag 
is everything to be desired in a water-whee 
Yours, faithfully, Geo WE WETHERILL, POWELL, and Co. 


Fans, Blast Engines, Marine farine Ventilators, Pumps, &c. 
For Illustrated Circulars apply to 


THE NORTH MOOR FOUNDRY CO., OLDHAM. 


(D147) 








lass Instruction, by — Teaching in the Laboratory 
ts Drawing Room, and y Field E ‘i 
The School of Practical Science =a etallurgy will be conducted in the 
buildings of the Sheffield Collegiate School. The two Institutions, although 
both under the superintendence of the Rev. G. B. Atkinson, Principal of 
the Coll School, are, however, entirely distinct. 
Prospectus, » containing Syllabuses of all the Courses of Lec- 
tures, and all other information, arrang for g, &c., may be 
to the Director. 











y 
THE SCHOOL WILL OPEN IN THE FIRST WEEK IN FEBRUARY, 
1863, (D1995) 





(zeneral Rolling Stock Compan any 


Limited), with which is united the ROLLING STOCK 
ot IRELAND (Limited) 
Uffices—92, Cannon-street, E.C. 
Railway Works, Goswell-street. 


LonpON WORKS... we oe oe 
DvuBuin ne +. Seville Works, ‘Dublin 
The Directors beg to announce “that the BUSINESS of the Com has 
been REMOVED to the permanent offices, 92, CANNON-STR 0., 
and that they are now ae gen to receive p s for working on re 
completed lines of Railway at fixed rates. are also pre; 


supply, either by way of lease, hiring, or by pn description of ~ A, 
stock, engines, carriages, wagons, &c. The Company has en hand a large 
number of first-class wagons, constructed either for goods or coal. Terms 
can be had on application at the a, addressed to 

(F10) J. HOWARD RUSSEL, Secretary 


COTTON CLEANING AND PRESSING MACHINE AGENCY. 
Manche ster Cotton Company 


LIMITED). 
GENERAL Boarp or DtRecTors, 
Hvuen Mason, Ashton-under-Lyne, Cotton Spinner, Chairman, 
Jobn Cheetham, Stalybridge, Cotton Spinner. 
Edmund Ashworth, Bolton, do, 





Thomas Barton, Manchester, do. 
James Marshall, Stockport, do. 
Thomas Emmott, Oldham, do. 
E. C. Howard, Stockport, do. 
Themas Woods, Wigan, do. 


Robert Piatt, Stalybridge, do, 

H., Littledale, Liverpool, Cotton Merchant. 
Fred. Steiner, Accrington, Turkey Red Dyer. 

J. Buckley, Ashton-unde&Lyne, Cotton Spinser. 
John Mayall, Mossley do. 


Josiah Radcliffe, Uldham, do. 
John Walker, Bury, do. 
William Wild, Bur: do. 
Joseph Schofield, ‘Middleton, do. 
James Barlow, Bolton, do. 
Joseph Thompson, Manchester, do. 
Wright Turner, Manchester, do, 


Thos. Mosley, Manchester, Merchant. 

Wm. Morris, Manchester, Cotton Spinner 
Wm. Wanklyn, Bury, do. 

John Taylor, Oldham, do, 

J. F. Cheetham, Stalybridge, do, 

RK. Haywoop, Secretary and Manager. 


IMPORTANT TO HOME AND FOREIGN GOVERNMENTS, COTTON 
COMPANIES, CAPITALISTS, MERCHANTS, AND COTTON 


GROWERS 
y (Limited) are prepared 





The Directors of the Manchester Cotton C 
to receive ordersfor the supply of all descri tions of the most approved 
Cotton-Gins. Hydraulic and Hand-Presses, = or Bullock-power Ma- 
chines, Hand-driving Wheels, and Agricultural Implements, 

The experience and information acquired by the Directors will enable 
them to supply Machinery of the best construction, with the latest im- 
provements, and on the most economical terms, 

The Directors will execute such orders on commission, and all Machinery 
will be inspected by the ey 1 's Ly on prior to shipment or delivery. 

WOOD, Secretary and M 
1, Newall's Buildings, ma 12th Dec., 1862, mepae38) 


North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH. 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C, 


Manufacturers of Vulcanised India-rubber for Mechanical Engineering, 
Railway, and Agricultural purposes, 

PARMELEE'S PATENT INDIA-RUBBER MACHINE BELTING, now 
in use in most of oe principal Factories in Great Britain, and which was 
employed by H.M. © i s of the Exhibition of 1862 upon all their 
engines in the Western Annexe, besides driving over fifty other machines 
belonging to Exhibitors, Its superiority | over all other Belting con- 
sists in its perfectly even surface, d with 
enable it to ** hug” the pulley, preventing slipping, and thus effecting a 
great saving of power. It will not stretch in damp or wet places, and, 
unlike lea! her, is not effected by exposure to the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &eo. It oan 
be made of any size or strength for Main Driving Bands, and at one-third 
the cost of leather. All Belts are ped with the C y's name, and 
are warranted, 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no loss of power by | 
and can be made of any size and to stand any pressure. The only Hose 
which is strong enough to be used on Steam Fire Engines, 

VALVES for Marine and Land Engines up to 6ft, in diameter, 

Oana and SHEET RUBBER for Steam, Water, Gas, and Air 


*BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways. 

DECKLE STRAPS for Paper Makers, insuring a perfect edge and wast- 
ing no pulp. BREAST APRONS for Paper — y= 

TUBING for conveying Acids and other Liquids, Gas, &c. 

CORD-PISTON PACKING—INSERTION RUBBER GAS BAGS for 
Repairing Mains. 

BILLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCANISED INDIA-RUBBER moulded to any torm. All the above 
are manufactured without the use of solvents, whereby the strength of the 
Rubber is retained permanently. B699) 




















‘The City of Manchester Patent 


BRICK AND TILE COMPANY, LIMITED.—EFFERTZ’'S PATENT, 
—Capital, £50,000, in 10,000 Shares, of £5 each. Deposit, 10s, pershare on 
application, and 1Us. per share on allotment. 

PROVISIONAL DIRECTORS : 
W. Routledge, Esq., Messrs. Routledge and Ommaney. 
F. Hessemer, Esq., Messrs. W. F. Higson and Co. 
E. Tomlinson, Esq., Messrs. Tomlinson and Jones, 
P. Effertz, Esq., C. E., the patentee. 
W. Wield, Esq., C.E., "Queen's Chambers, Consulting Engineer 
With power to add. 
SOLICITORS : 
Messrs. Atkinson, Sau nders and Co. 
Messrs. J. H. and H. M Taylor, Dickinson-street. 


BANKERS: Messrs. Cunliffe, Brooks, and Co. 


PROSPECTUS,) 

The objects of this Company are : 

To purchase Mr. Peter Effertz’s patents for machinery, for the manu- 
facture of bricks, tiles, drain-pipes, &c., in Great Britain and Lreland. 

To make and sell the machines. 

To grant licenses for the use of the same. 

‘To purchase, if desirable, the foreign patents of Mr, Peter Effertz for 
the same description of machinery. 

To form establishments for the manufacture of bricks, tiles, &c., in 
Great Britain and Ireland, and, if desirable, also in those foreign 
states in which letters patent have been granted to the said Mr, Peter 
Effertz. 

The machinery in question produces bricks, tiles, drain-pipes, &c., of 
very superior quality from clay freshly dug, and stiffer than used for 
hand-made bricks, &c, The water to be evaporated is, the much 
less in the former than in the latter, and, consequently, allows the 
bricks, &c., to be piled up in ten to twelve rows immediately on their 
leaving the machine. Much room, time, and labour is thereby saved. 

By a peculiar arr t, the is rend independent of the 
weather, and capable of working all the year round, 

By burning the bricks, &c., in kilns constructed on a new plan, a paring 
of two-thirds of the fuel hitherto used in the best constructed ki 
effected. During the last two years several kilns have been constructed on 
this plan in France, Switzerland, and Prussia, with a most 
result, the average amount of coal used being only 3 cwt., against 9 
to 12 ewt. per 1,000 bricks burned in other kilns, 

Bricks, &c., made by this machine, and burned as stated, cost scarcely 
half as much as those made by hand. This is proved by calculations care- 
fully made by experienced persons 

As soon as, in the opinion of the directors, a sufficient > of shares 
is subscribed for and allotted, they wil! proceed to complete the arrange- 
ment with oper 4 and carr ~+~ terms yh l= Prolly ini a 

A machine is at work, and an ion is very nm 

Further information, forms of application for ene &c., ta be nad 
from the Secretary, at the Company's Office, as at where samples of 
bricks and tiles, &c., may be seen. 


I. J. P, HUGHES, Seerotery A 
India Buildings, Cross-street, Manchester. : 








THE ENGINEER. 





Jan. 23, 1868. 








NAYLOR, VICKERS, & GO. 


SHEFFIELD, 


MANUFACTURERS OF 


CAST STEEL TYRES WITHOUT WELD, 


CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, 
AND CONNECTING RODS, 
RAILWAY CROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, &o. &o. 
CAST AND GERMAN STEEL FOR SPRINGS, 


And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Tools, &c. &c. 


LONDON OFFICE, 32, NICHOLAS LANE, LOMBARD STREET, E.C. 


CHARLES CAMMELL & CO., 


CYCLOPS STEEL AND IRON WORKS, FORGES, AND ROLLING MILLS, 
SHEFFIELD, YORKSHIRE, 


MANUFACTURERS OF 


CAST STEEL RAILS to Any Section, BARS, PLATES, &c., 


Cast Steel Straight and Cranked Axles, Shatts, Piston Rods, Crank 
Pins, Connecting Rods, and every kind of Forgings in Steel. 


CAST, SHEAR, GERMAN, AND SPRING STEEL. 


THE BEST REFINED CAST STEEL FILES. 
AND RAILWAY SPRINGS AND BUFFERS OF EVERY DESCRIPTION. 
LONDON —5, BARGE YARD, BUCKLEKSBURY, E.C, 





(D1136) 











(D2044) 
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INTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL AWARDED TO 


BISCHOFF, BROWN, & CO., 













A PATENT WET GAS-METER, 





“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


Messrs. Biscnorr, Brown, and Co. beg to draw the attention of the Managers of Gas Companies to the im i 
WET mo say which overcomen all the he nae en aerte maleed * no the Wet and the Dry Meter. It works hed 
not require any attention or charging with water for from twelve to eighteen months, during the whole of which tim ion i 
— the Meter — art ned. " sets fc aes » ig cc e the Registration is as accurate as 

e advantages of this Meter are illustrated and explained at the ITION by the aid of one of Biscuorr, Browx 9 
GASHOLDERS aud PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or b licati ang ond Co.'s EXPERIMENTAL 





LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, W. (205 





TANGYE BROTHERS & PRICE, BIRMINGHA 







PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most s; —-—————-f, 
simple in action and construction, very safe and portable, made of the \)))) 
best scrap iron, and so arranged that one man can lift from 4 to 60 (% if 
tons, 

HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, | 
Steam Winches, and Cranes. Q 


London Agent—Mr. 8, HOLMAN, 18, Cannon-street, E.C, 
(B609) 





PATENT JACK. 


Wrovent Irox Suip Jack. 


PATON'S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 
AND WINDING MACHINE, scovescromo v 
WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 



















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NxIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borixe, 
And with 
THREE TIMES 
THE SPEED. 





Single and Double-Acting Hammers, 
OF ANY WEIGHT, continue to be manufactured at the above 
Mr. Condie’s patent. fA ined 25 band eh 
85 Ib. according to weight of Hammer. in *"~ (paira) 









aXe 


o Marine Engineers and Shippers. 


—PURCHASE YOUR SPARE GEAR and TOOLS GENERAL of 
E. and J. TURNER, Machine Tvol Manufacturers, HARVEST LANE, 
SHEFFIELD, who have always a large assortment in stock of the best 
quality at reasonable prices. Inventors and Manufacturers of Turner’s 
Adjustable and Parallel Wrought Iron Vice—the best in use, (D1997) 


E. and J. TURNER, 
MACHINE TOOL MAKERS, 
SHEFFIELD, 

Manufacturers of Solid C Steel Hand and Sledge 
Hammers, Corn Mill Picks, Paper Knives, Logg 
Wood Knives, Solid C Steel Coal Picks, C Steel 
Smiths’ and Fitters’ Chisels, Locomotive Slide Bars, 

and Cast Steel Forgings of every description, 
a. 0 











- COOK’S ~ 
PATENT PORTABLE HAND PUNCH 
— (Completely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy can punch 
#holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 
Price £15. 
Sole Agents, Messrs. 8. and E. RANSOME 
and Co., 
Essex Street, Stranp, W.C. 


And may be had of all Wholesale Ironmongers’ 
(D1580) 


TAYLOR’S PATENT STEAM CRANES. 


> — 











SS SSS Se 


J ames Taylor and Co., Engineers 
and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers uf Steam Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Traction Engines, Improved 
Corrugating Machines, &c., to whom all applications must be made for 
License to Manufacture Tavlor’s Patent Steam Winches and Cranes. (8260) 


PRIZE MEDALS. 


INTERNATIONAL Exuisition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oNLY 
kind for which a MEDAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints ; the French, Russian, and 
other Continental Mints; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &c. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Refiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
¢rack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, vjz., MALLEABLE IRoN MELTING, the average work- 
ing of which has proved to be about SEVEN Days; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUEL TO EVERY TON OF STEEL 
FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, S.W 


WESTON’S 
PATENT DIFFERENTIAL (PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
1.TON TO 1 TON. 


Z, The load cannotslip, even if the chain is suddenly 
let go. 


48. and E. RANSOME and (0., 
y SOLE WHOLESALE AGENTS, 
31, Essex-street, Stsanp, Lonpox. 





















With Sprocket WHEEL, AS SKETCH SHOWN, 
To lift 2 H 4 tons. 














£4 50 5150 7) 
Chain, per ft. 10 23 18 
Rope, per ft. 5 5 5 
WirtHout SrockET WHEEL. 
To lift t 4 1 li 2 tons. 
£1100 1176 2100 300 3100 
Chain, per ft. 6 6 10 
(D159) 
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(jitice for Patents, &c., 1, Serle-street, 


Lincoln’s-inn, London, W. C, pis tety DAVIES ae bey os continue 
to » rocure British and Foreign Patents for Inventi 
of Designs, at reduced charges. Intending patentees could obtain their 
“ Handbook for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


( )ffice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information " 








[zo Castings, of First-rate Quality, 
of of saith at eee *work.~SAS. HAYWOOD, jon, Phas Pounds 


To Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 








may be had, gat 8, as to the reduced expense and facility of protecti 

for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and “-/ information as to all patents granted from 
1617 to the resent time, b eas! aay or by letter to Messrs. 
PRINCE anico . Patent O , Trafalgar-square, Charing-cross. (5017) 


apantinae !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ pra*‘ice in patent vile, 
62, Chancery-lane, London, ‘‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty- -five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
la of information and plate of Mechanical Motion free on applicationsss 


atents.—Inventors can be supplied 

(free by post) with a Pamphlet of Information relating te BRITISH 

and FOREIGN P AT ge 1} REGISTRATIONS, from the Patent Office, 

84, Fleet-street, London, E.C. HENRY, Member 
Society of Arts. (B691) 


atents.—Mr. Vaughan, Member 


of the Society of Arts, British and ae Patent Agent, 15, South- 
ampton-buildings, Chaucery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions, Pr ovisional 
tection, 6 to 8 guineas. A ‘* Guide to Inventors” free by post. ( 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS’ and Registrations for Designs, at moderate charges. 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
ornate yf procedure and charges for securing patents is-ued gratis. 

R. MARSDEN LATHAM, Sec. 


New Cast Iron Tank Plates.—For 
SALE about 100 tons in small or large quantities, sizes, 3ft. x 2ft. 6in. 
On view at GEORGE 
(D1899) 











Conducted by Mr. 











r ton. 


and 6ft. xX 2ft. 6in.—Price £4 10s. 
, City-road, N. 


CUTLER and Co.’s Wharf, Wenlock-r 


Hasvell’s Patent Hydraulic Forging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or PcDi760) 


((larence Tronworks.—J. Kirk & Co., 


Successors to CUTTER and SONS, Ironfounders, 16, Great Queen- 

description of Castings 

ILLIAM ASHDOWN, 
(D1967) 





street, Lincoln’s-inn-fields, London. Orders for eve’ 
for Engineers and Builders promptly executed.— 
Manager. 





| ccomotive, Railway Carriage, and 


WAGON SPRINGS are manufactured with the most approved ma- 
chinery and latest improvements by IBBOTSON BROTHERS and CO., 
Globe Steel Works, Sheffield. (D1758) 


TO RAILWAY COMPANIES. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &e. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, &c. (F4) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 














and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
pe had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C, 

N.B,—Sole Manufacturers of Valves of the Patent Mineralised P+ 
I{ndia-Rubber. up to 6 ft. 4in. diameter in any thickness. 


e Medal, 
(NTERNATIONAL EXHIBITION, LONDON, 1862, 


Cass 8, No. 1948. 
TURBINES. 


N.B.—These References will be changed from time to time. 


Extract from a Report by Messrs, FOTHERGILL, WRIGLEY, and SMITH, 
Consulting Engineers, Manchester and London, of trials made with a 
SCHIELE’S TURBINE, on a fall of 6ft. 1}in. :— 

*< According to the formula (deduced from most carefully made experi- 
ments on a large scale) by Mr. Blackwell, for which the Institute of Civii 
Engineers ded him a premium, and which formula is also adopted by 
Wm. Fairbairn, in his recent work, “ Mills and Millwork,” the 
effective power given ‘out by this Turbine is 89 per cent.” 

In Tue Enoieer, of 7th February, 1862, the PracticaL MEcHANICs’ 
Journal, of July, 1861, also in the Minine JOURNAL, and ether Engineering 
Journals, this Turbine ‘is described as one of the best hitherto brought out. 











Edmondstown Mills, Rathfarnham, near Dublin, Nov. 12, 1862. 
GENTLEMEN,—In reply to your inquiry respecting the Turbine of 30-horse 
power, on a fall of 24ft., you have erected for us, we have much pleasure in 
stating that it has given us the greatest satisfaction ever since it was 
started, We are driving more machinery with only halfits ports open than 
we could at any time do with our old wheel. From its motion being more 
rapid and senior than that of the ordinary water-wheel, it is much better 
calculated for Woollen machinery, as the throwing off or on of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, economy of price, and small space required, to 
supersede all other water-wheels. We shall feel much pleasure in shewing 
the Turbine, and giving all a we possess = subject, to any 
one interested. Yours respectful, 
JOHN ont JAMES REAL, 
Rossin Mills, Drogleda, May Ist, 1862. 
GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to in add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any firs water-whcel of the ordinary 
kind would require to give the same power. The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as good as the first day it was put to work. Many scientific, as well 
as practical cal millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the nece-sary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 
diameter and I6in. broad, with a fall of only 26}ft., should give upwards of 
30-horse power. In fact, we think the Turbine W ‘heel, on your principle, 
is everything to be desired in a water-wheel. 
Yours, faithfully, (Signed) WETHERILL, POWELL, and Co, 


Fans, Blast Engines, Marine ee Pumps, &c. 
For Illustrated Circulars app! 


THE NORTH MOOR FOUNDRY O., ae. 
147) 














To Ironfounders, &. —J. Ireland, 


Foundry Engineer, orn. to call the attention of Iron- 
founders to his PA UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, St: y t 3 OF to his agents, — 
and BROCKBANK, 37 Pri ‘street, M 905) 


Second- -hand Mathematical Yasin: 


MENTS, by ELLIOTT, TROUGHTON and SIMMS, DOLLOND, and 
Others. The cheapest house in London is WM. LAWLE By’S, 78, Farringdon- 
street, City. Bow Pens by Troughton and Simms, from Is. 6d. each ; 
second-hand Telescopes, Opera, Race and Tourists’ Glasses, by Voigtlander, 
Dollond, and others, Instruments, Telescopes, &c., bought or exchanged, 


(D2163) 
Brass and Copp 














er Tubes.—Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


Removed for Sale from International 


Exhibition (see Juror’s Report), Suffell’s Improved Transit, 
Everett's, &c., Theodolites, Dumpy and Surveying Levels, with permanent 
adjustment ; Standart Measures of all Nations ; Society’s Cases of Drawing 
Instruments, from 5s. to 10s, : Mechanical Cases for Institutions, 
12s. 6d., 158., and 2ls.; Architects’ and Draughtsmen’s Portable Sets, 
2ls. to 30s. ; Engineers’ Sets, 35s., 42s., and 50s. ; Magazine Sets, £22 15s. 
to £5. Second hand instruments it required.—Price-list free, forwarded to 
all parts, on remittance or London reference, addressed to 132, Long-acre, 
London, W.C. (B692) 


B. Wilson’s Patent Atmospheric 


E. CAST STEEL and MALLEABLE IRON CONVERTING VESSEL 
and SYSTEM put up and set to work for £2,000, comprising Building, 
Steam —. Converting Vessel, Reverberatory Furnace, Trucks, Rails, 
Turntables, 

PATENT CONICAL ROLLING MILL, for rolling every description of 
circular work. 

PATENT COMBINATION PRESS, with Forge Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description of forge work, and pressing other substances. 

PATENT DISC RAILWAY WHEEL, in Wrought Iron or Steel. 

PATENT RADIAL ARM, for supplying steam to oscillating cylinders and 
atmospheric vessels. 

For terms of Royalty, and other ee apply to E. B. va 5, 
Parliament-street, Westminster, S. (D 237) 


Te Contractors. —Sissons and White’ 8 


PATENT STEAM PILE DRIVER, the most perfect and 











Printin g. — Estimates for a 
ption of Work ona by TAYLOR and GREENIN: 
of G@raystoke-plase, Fetter-lane, Lo Printers of “ THE ENGINEER.’ 


What will this Cost to Print? 


is a thought often occurring to literary men, public characters, and 
persons of benevolent intentions. An immediate answer to the inquiry 
may be obtained. A Specimen Book of Types, and information for 
Authors, sent on application by RICHARD BARRETT, 18, Mark-lane, 
London. (D2204) 


[ron Testing Machines.— Robinson 


and COTTAM, Makers of CHAIN and IRON TESTING MACHINES 
to the ADMIRALTY, make a Portable Machine for Testing Iron up to 
14 in. sectional area, Tt occupies but little space, and can stand in an office, 
Price £110. non PY, at the Works, Lower Belgrave-place, Pimlico, 8. W. ; 
or at the offices arliament-street, London, 8. W. 
Tele- 


‘Telegraphs. —Reid Brothers, 


GRAPH Engineers and Submarine Cable eaten, 25, 
University-street, and i2, Wharf-road, City-road, London, Contractors for 
Pole, Subterranean, Submarine, and Over-house Telegraphs. Instruments, 
Insulators, Batteries, Bellis, Tools, and Stores of every description always 

(D2185) 














in stock. 


Permanent Way.—For Particulars 


pecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no Soe or  boit), &c., apply to Mr. F. WISE, ©.E., 22, Buckingham 
street, , Adelphi, W w. Cc. (3987) 


(j20r8e Deeley, Priorfield Foundry, 


near BILSTON, STAFFORDSHIRE.—Maker of Steam En 
Sugar Mills, and Sugar Pans of the most approved H. —.v, on 
work, and Colonial Machinery of all kinds. Also Chilled and Grain Rolls, 
and Castings of every description fer Ironworks, Buildings, Bridges, and 
Public Works. (D1804) 


and J. Brown and Co., Rother- 


(5 @ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCOMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


Frost and Co., Manufacturers of 


i solid wrought iron locomotive engine, carriage, and wagon wheels, 

crank axles, cranks, shafts, and every description of heavy smith work 

for engineers, millwrights, &c. Broken cuak axles repaired, and war- 

ranted equal to new, having been tested by most of the leading railway 

— in the United Kingdom.—CANAL-STREET IRONWORKS, 
(D 














DER 1943) 


John Fowler, Jun., 28, Cornhill, 


LO. E.C, 
iculars of FOWLER'S PATENT STEAM PLOUGH can be 
by applying at the above address, 
logues, con! ining prices and testimonials, sent post free. (B124) 


J Martin, Iron and Brass Founder, 
a 4, Vine street, gg Lambeth.—Every description of Castings 


Full 
obtain: 
Catal 








piling machine to which steam has been applied. Description and toatl 

aoe Fo sent on application to 8, Station-terrace, Hull. 

Extract from a report of a Jw on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most privelpal machines which have been invented, preferring 
Sissons and White’s as being the most | and practically useful.’’ 

(D624) 


Bourdon’ s Pressure and Vacuum 


GAUGES.—Report of the Jury of the International Exhibition of 
1862 :—*‘ The bent tube of Mr. don is a most ingenious 
aud correct indicator of pressure, and, under all circumstances, the BEST 
IN THE EXHIBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and CO., Engineers, Phenix Foundry, Great Dover: 
treet, and Kent-street, Borough, London. ( D2085) 











Permanent Way.—Continuous Sur- 


FACE-SUPPORTED IRON WAY, H. L. Corlett, Assoc. Inst. C.E., 
Inchi:ore, Dublin, Patentee. 

This system of iron way—which is exhibited in Class 5 of the Interna- 
tional Exhibition—entirely dispenses with timber in any part of the struc- 
ture ; 1s continuous (without eee, and surface supported. It is not in 
first cost more i pete than the = _ transverse sleeper permanent 

or ald 








way while renewal may be effected the usual cost. 
urther particulars will be supplied on application to the —- or to 
EDWARD CORRY, Esq., 8, New Broad-street, London. 586) 
"| Milners’ 212° Holdfast and Vire- 
RESISTING SAFES, ducti pensating, 


com, 
double, treble, quadruple chambered, with allt the improvements under their 
quadruple patents of 1840-51-54-55, -proof, drill- 
proof, hard steel plate covered unpickable solid looks and ‘solid lock-cases and 
doors, witnout which no safe is secure, have been publicly tested in every 
large town, and have protected their contents in hundreds ef cases of de- 
structive fires and attempted robberies. The strongest, best, and cheapest 
safeguards against robbery and fire. Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, — and Fen! of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c, ners’ Phopnix (212°) Safe Works, Liver- 
pool, the most panes and complete in the world, employing nearly 500 
men, assisted b; werful, original, and elaborate machinery, and 70-horse 








steam power, pa ducing more safes than all the other safe-makers together, 
and just enl to 1,000 workmen, always open for 
inspection. Circulars free by post. Milnery’ London Depot, 47a, Moorgate 
street City. (4945) — 





Shetlield School of Practical Science 


AND METALLURGY. 
PRESIDENT. 
His Grace the Duke of Devonshire, K.G., F.R.S., D.C.L., Chancellor 
of the University of Cambridge. 
Vick-PRESIDENTS. 

The Mayor of Sheffield, John Brown, Esq. 
The Master Cutler. 
The Right Hon. Lord Wharncliffe. 
Sir David Brewster, K.H., D.C.L., F.R-S.L., and E., M.R.1.A. 
Sir Koderic Murchison, F.R.S., Director of the Royal School of Mines. 
John Percy, Esq., M.D., F. RS., Professor of Metallurgy in the Royal 

School of Mines. 
William Fairbairn, Esq., C.E., F.R.S. 
Robert Hunt, Esq., F.R.S., F.8.S., Keeper of Mining Records. 
Warrington Ww. Smyth, » M. A, F.R.S., Professor of Mining and Mine- 

ralogy in the Royal School of Mines. 


i 
The Rev. G. B. Atkinson, M.A., Principal of the Collegiate School ; late 
Fellow and Assistant Tutor of tdrinity & = Cambridge. 


Chemistry, Metallurgy, and PR a> —Jamns Allen, Ph.D., F.C.S., of the 
Universities of a and Berlin. 

Engineering and Min _ oe . Thompson, C.E. 

an Natural hilosophy, and Applied Mechanics.—Rev. G. B. 


p, M.A 
The Sheffield "School of Practical Science and Metallurgy will afford a 
and p | education to students who are destined to 
become civil, mechanical, or mining i facturers of any 
kind. Its objec: is thoroughly to discipl in the principles 
of those Sciences upon which the operations of the Engineer, Metallurgist, 
or Manufacturer depend. 

The education wil t be given by means of systematic Courses of Lectures, 
by Catechetical Class Instruction, by Practical Teaching in the Laboratory 
and Drawing Room, and occasionally by Field Excursions. 

The School of Practical Science and Metallurgy will be conducted in the 
buildings of the Sheffield Collegiate School. The two Institutions, although 
both under the superintendence of the Rev. G. B. Atkinson, Principal of 
the Col! School, are, however, entirely distinct. 

A de’ Pros} » containing Sy. of all the Courses of Lec- 

for , &c., may be 











’ 
etud, 





pectus, 
tures, and all other information, 
obtained by application to the Director. 


THE SCHOOL WILL OPEN IN THE FIRST WEEK IN FEBRUARY, 
1863, (D1995) 





thes, Fly and Band aa, Malleable Iron 
ners, “Lathe es. —o Stocks, &c., 


Brass Lathes, 
Cha ange Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F21) 


COTTON CLEANING AND PRESSING MACHINE AGENCY. 
Manche ster Cotton Company 


———. 

GengeRAL Board or Dirxcrors, 

Hues Mason, Ashton-under-Lyne, Cotton Spinner, Chairman. 
John Cheetham, Stalybridge, Cotton Spinner. 
Edmund Ashworth, Bolton, do, 





Thomas Barton, Manchester, do. 
James Marshall, Stockport, do. 
Thomas Emmott, Oldham, do. 
E. C. Howard, Stockport, do. 
Themas Woods, Wigan, do. 


Robert Platt, Teceedtt do, 

H., Littledale, Liverpool, Cotton Merchant. 
Fred. Steiner, Accrington, Turkey Red Dyer. 

J. Buckley, Ashton-under-Lyne, Cotton Spinner. 
John Mayall, Mossley do. 





Josiah Radcliffe, Oldham, do. 
John Walker, Bury, do, 
William Wild, Bury, do. 
Joseph Schofield, Middleton, do. 
James Barlow, Bolton, do, 
Joseph Th hester, do. 
Wright Turner, Manchester, do. 


Thos. Mosley, Manchester, Merchant. 

Wm. Morris, Manchester, Cotton Spinner 

Wm. Wanklyn, Bury, do. 

John Taylor, Oldham, > 

J. F. Cheetham, Stalybridge, 
G. R. Ha wou becretery and Manager. 


IMPORTANT TO HOME AND FOREIGN GOVERNMENTS, COTTON 
pn ES, CAPITALISTS, MERCHANTS, AND COTTON 
The Directors of the Manch r Cotton Company (Limited) are prepared 
to receive orders for the os of all descriptions of the most approved 
Cotton-Gins. Hydraulic and Hand-Presses, Horse or Bullock-power Ma- 
chines, Hand-driving Wheels, and Agricultural Implements, 

The ‘experience and information acquired by the Directors will enable 
them to supply Machinery of the best construction, with the latest im- 
provements, and on the most economical terms. 

The D.rectors will execute such orders on commission, and all Machinery 
will be inspected by the Cv _ 4 Engineer prior to shipment or delivery. 

HAYWOOD, Secretary and Man: 
(2828) 


1, Newall’s Buildings, Manchester, 12th Dec., 1862. 
North British Rubber Company 
(LIMITED), CASTLE MILLS, EDINBURGH, 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C. 


| Eng ‘in 

Railway, and Agricultural purposes, - 

PARMELEE'S PAT INDIA-RUBBER MACHINE BELTING, now 
in use in most of the principa! Factories in Great Britain, and which was 
employed by H.M. Commissioners of the Exhibition of 1362 upon all their 
engines in the Western Annexe, besides driving over fifty other machines 
belonging to Exhibitors. Its superiority | over all other r Belting con- 
sists in its perfectly even surface, with to 
enable it to ** hug” the pulley, preventing slipping, and thus effecting a 
great saving of power. It will not stretch in damp or wet places, and, 
unlike leather, is not affected by exposure to the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. It can 
be made of any size or strength for Main Driving Bands, and at one-third 
the cost of lar ae All Belts are stamped with the Company’s name, and 
are warranted 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no loss of power by leakage, 
and can be made of any size and to stand any pressure. The only Hose 
which is strong enough to be used on Steam Fire Engines. 

VALVES for Marine and Land Engines up to 6ft. in diameter, 

WASHERS and SHEET RUBBER for Steam, Water, Gas, and Air 
Joints. 

BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways. 

DECKLE STRAPS for Paper Makers, insuring a perfect edge and wast- 
ing no pulp. BREAST APRONS for Paper aati 

hu BING for conveying Acids and other Liquids, G 

—— PACKING—INSERTION RUBBER. “GAS BAGS for 
Repairing M 

BILLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCANISED INDIA-RUBBER meccided to any form. All the om 
are manufactured without the use of yy the st 
Rubber is retained permanen’ 














Manufacturers of Lb eae pa India-rubber for Mechani 








ONAL Sat paar y| 1862, 
Ye a Seer end Excellence 


in Great Britain to 
oe only Masofatarr Rubber. (Bé699) 


INTERNATI 
Three Medals awarded = ** Practical 
of Quality.” This Compan 
whom Medals were noms | for M 
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CHARLES CAMMELL & CO., 


CYCLOPS STEEL AND IRON WORKS, FORGES, AND ROLLING MILLS, 
SHEFFIELD, YORKSHIRE, 


MANUFACTURERS OF 


CAST STEEL RAILS to Any Section, BARS, PLATES, &c., 


Cast Steel Straight and Cranked Axles, Shatts, Piston Rods, Crank 
Pins, Connecting Rods, and every kind of Forgings in Steel. 


CAST, SHEAR, GERMAN, AND SPRING STEEL. 


THE BEST REFINED CAST STEEL FILEs. 
AND RAILWAY SPRINGS AND BUFFERS OF EVERY DESCRIPTION. 








LONDON — 5, BARGE YARD, BUCKLERSBURY, E.C, (D2044) 
NAYLOR, VICKERS, & GO. 
SHEFFIELD, 


MANUFACTURERS OF 


CAST STEEL TYRES WITHOUT WELD, 


CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, 
AND CONNECTING RODS, 
RAILWAY OROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, &c. &c. 
CAST AND GERMAN STEEL FOR SPRINGS, 


And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Tools, &. &c. 


LONDON OFFICE, 32, NICHOLAS LANE, LOMBARD STREET, £0. 9” 








INTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL AWARDED TO 


BISCHOFF, BROWN, & COQ., 


FOR THEIR 


PATENT WET GAS-METER, 


BEING 
“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


Messrs. Biscnorr, Brown, and Co. beg to draw the attention of the Managers of Gas Companies to the improvements made in their PAT NT 
WET METER, which overcomes all the objections hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 
not require any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 
when the Meter was first fixed. 

The advantages of this Meter are illustrated and explained at the EXHIBITION by the aid of one of Biscuorr, Brown, and Co.’s EXPERIMENTAL 
GASHOLDERS and PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application at 


LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, W. (8065 








TANGYE BROTHERS & PRICE, BI 


SOLE MAKERS OF WESTON'S PATENT PULLEY BLOCKS, 
PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THR 


NEW PATENT HYORAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most »- 
simple in action and construction, very safe and portable, made of the | 
best scrap iron, and so arranged that one man can lift from 4 to 60 


: yA tons, 
5, HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, 
sl Steam Wiuches, and Cranes. Ui 
London Agent—Mr. 8. HOLMAN, 18, Cannon-street, E.C, 
PATENT JACK. (B609) 











i 
Wrovent Iron Sup Jack. 


PATONS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 
AND WINDING MACHINE, MANUFACTURED BY 
WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 


















: A NUMBER 
of these 
BORING MACHINES 
Are at present 
WorRKING IN 1HE 
NEIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borixe, 
And wit 
THREE TIMES 
THE SPEED. 








Single and Double-Acting Hammers, 
ANY WEIGHT, ufactu 

urom, of the diferent. designs as, os "the pone lg yy 
35 Ib, according to weight of Hammer. wee and pais) 





: Jan. 30, 1863. 
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. . . 
o Marine Engineers and Shippers. 
—PURCHASE YOUR SPARE GEAR and TOOLS GENERAL of 
E. and J. TURNER, Machine Tool Manufacturers, HARVEST LANE, 
SHEFFIELD, who have always a large assortment in stock of the best 
quality at reasonable prices. Inventors and Manufacturers of Turner's 
Adjustable and Parallel Wrought Iron Vice—the best in use. (D1997) 


E. and J. TURNER, 
MACHINE TOOL MAKERS, 
SHEFFIELD, 

Manufacturers of Solid C Steel Hand and Sledg 
Hammers, Corn Mill Picks, Paper Knives, Logg 
Wood Knives, Solid C Steel Coal Picks, C Steel 
Smiths’ and Fitters’ Chisels, Locomotive Slide Bars, 


and Cast Steel Forgings of every description. 
(D2151) | 














COOK’S 
PATENT PORTABLE HAND PUNCH 
(Sompletely Supersedes 


the Bear or Dog at present in use. 

weighs about 50 Ib., and with it a boy can punch 
# holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Messrs. 8. and E. RANSOME 
and Co., 


Essex Street, Strand, W.C. 


And maay be had of all Wholesale Ironmongers?! 
(D1580) 


IRRIGATION AND DRAINAGE, 


from 50 to 500,000 Sallons per minute. 

















io tan = ge 


WILLIAMS’S PERRAN FOUNDRY COMPANY, CORNWALL, 


are prepared to Supply and Erect, in any part of the World, 


Loams Patent Hydraulic Wheels, 


CORNISH ENGINES, PUMPS, BOILERS, and other Machinery, 
for Irrigating and Draining Land, Supplying Water to Towns, Draining and 
Working Mines, &c. 

N.B.—Some of the famous Pumping Engines for draining the Haarlem 
Lake, in Holland (an area of 45,000 acres), were made at these works. 
Heavy orders d with dispatch. Illustrated Catalogues free. 


Sole Agent in London, Mr. 8. ‘HOLMAN, 18, Cannon-street, E.C, (D75i 











PRIZE MEDALS. 


INTERNATIONAL Exursition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the onLYy 
kind for which a MEDAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &c. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Refiners in this country and abroad. Tho great su 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence of their — durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, vjz., MALLEABLE IRoN MELTING, the average work- 
ing of which has proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUEL TO EVERY TON OF STEEL 
FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 

ts, and saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W- (E5* 


WESTON’S 
PATENT DIFFERENTIAL (PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
4-.TON TO 1 TON. 


The load cannot slip, even if the chain is suddenly 
let go. 


4§.and E. RANSOME and (C0., 
SOLE WHOLESALE AGENTS, 
31, Essex-street, Stranp, Lonpon. 

















Wirth Sprocket WHEEL, as SKETCH SHOWN, 
To lift 2 3 4 tons. 








50 5150 7 
=a Chain, per ft. 10 11 13 
Rope, per ft. 5 5 5 
WitHOUT SpockET WHEEL. 
To lift ; 4 1 li 2 tons. 
£1100 1176 2100 300 3100 
Chain, per ft. 6 6 $ 10 


1 
(D1859) 
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fice for Patents, &c., 1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to rrocure British and Foreign Patents for Inventions, and Registrations 
of Designs, at reduced charges. Intending patentees should obtain their 


“*Handbook for Inventors,” gratis on application, or by letter. (8932) 
‘ NOTICE TO INVENTORS. 


{ }ffice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to a!l patents granted from 
1617 to the present time, by applying personally or by letter to Messrs, 
PRINCE and CO., Patent Ollice, 4, Grcislour-oquere. Charing-cross. (5017) 








. ; T2717: a 

[ventions !—Mr. William Brookes, 

Patent and Registration Agent (20 years’ prx»‘ice in patent matters), 

62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage siamps. (931) 


]»ventors Assisted.—Tongue and 


BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty years’ experience, 34, Southampton-buildings, Holborn, W.C. 
Provisional protection for six months. Designs registered. Any informa- 
tion gratis, (B586 


>. ‘ ‘ 
Patent Office, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Vrawings'and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
la of information and plate of Mechanical Motion free on ae 








‘Patents.—Inventors can be supplied 
(free be Pst) with a Pamphlet of Information relating to BRITISH 





and FOREI PATENTS and REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (B691) 

Patents.—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘ Guide to Inventors” free by post. (B690 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents issued gratis. 

(B610) R. MARSDEN LATHAM, Sec. 


ew Cast Iron Tank Plates.—For 


SALE about 100 tons in small or large quantities, sizes, 3ft.  2ft. Gin. 
and 6ft. xX 2ft. 6in.—Price £4 10s. per ton. On view at GEORGE 
CUTLER and Co.’s Wharf, Wenlock-road, City-road, N. (D1899 _ 


? : -y ° 

Haswell s Patent Hydraulic Forging 

PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 

arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or — ‘ 
(D1769) 


. eines a 
(Jlarence Ironworks.—J. Kirk & Co., 
Successors to CUTTER and SONS, Ironfounders, 16, Great Queen- 
street, Lincoln’s-inn-fields, London. Orders for every description of Castings 
for Engineers and Builders promptly executed.—WILLIAM ASHDOWN, 
Manager. (D1967) 











Locomotive, Railway Carriage, and 
WAGON SPRINGS are manufactured with the most approved ma- 


chinery and latest improvements by IBBOTSON BROTHERS and CO., 
Globe Steel Works, Sheffield. (D1758) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


he Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 





and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mili Bands, 


Railway Buffers. Engine Packing. 
And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middl Warehouse, 9, Gresham- 


street West, London, E. C. ? : 
N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter. in any thickness. Bris _ (621) 


Prize Medal, 
‘NTERNATIONAL EXHIBITION, LONDON, 1862, 


Cuass 8, No. 1948. 
TURBINES. 


N.B.—These References will be changed from time to time. 








Extract froma Report by Messrs. FOTHERGILL, WRIGLEY, and SMITH, 
Consulting Engineers, Manchester and London, of trials made with a 
SCHIELE’S TURBINE, on a fall of 6ft. 1jin. :— 

“€ According to the formula (deduced from most carefully made experi- 
ments on a large scale) by Mr. Blackwell, for which the Institute of Civii 
Engineers awarded him a premium, and which formula is also adopted hy 
Wm. Fairbairn, Esq., in his recent work, “ Mills and Millwork,” the 
effective power given out by this Turbine is 89 per cent.” 

In Tue Enoiverr, of 7th February, 1862, the PracticaL MEcHanics’ 
JouRNAL, of July, 1861, also in the MINING JOURNAL, and «ther Engineering 
Journals, this Turbine is described as one of the best hitherto brought out. 





Edmondstown Mills, Rathfarnham, near Dublin, Nov. 12, 1862. 
GENTLEMEN,—In reply to your inquiry respecting the Turbine of 30-horse 
power, on a fall of 24ft., you have erected for us, we have much pleasure in 
stating that it has given us the greatest satisfaction ever since it was 
started. We are driving more machinery with only haifits ports open than 
we could at any time do with our old wheel. From its motion being more 
rapid and steadier than that of the ordinary water-wheel, it is much better 
calculated for Woollen machinery, as the throwing off or on of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, economy of price, and small space required, to 
supersede all other water-wheels. We shall feel much pleasure in showing 
the Turbine, and givimg all information we possess on the subject, to any 
one interested, Yours respectfully, 
JOHN and JAMES REA/, 
Rossin Mills, DrogLeda, May lst, 1862. 
GENTLEMEN,—It is now some mouths since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-wheel of the ordinary 
kind would require to give the same power. The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as good as the first day it was put to work. Many scientific, as well 
as practical millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the necessary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 
diameter and i6in. broad, with a fall of only 26}ft., should give upwards of 
30-horse power. In fact, we think the Turbine Wheel, on your principle, 
is everything to be desired in a water-wheel. 
Yours, faithfully, (Signed) WETHERILL, POWELL, and Co; 


Fans, Blast Engines, Marine Ventilators, Pumps, &c. 
For Illustrated Circulars apply to 


THE NORTH MOOR FOUNDRY CO., ery 
147) 


: Te Paper-Makers. 


| TURE of PAPER, of first-class Work 
| class references.—T. DON, Agent. 





[zon Castings, of First-rate Quality, 


for machinery and other purposes. Iron roofing and every description 


‘ef smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 


by. (D145) 


All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 

hip, and at Moderate Prices, 

Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
(D981) 














Ironfounders, &c. —J. Ireland, 


‘ 

r | Oo 

Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manch , (D1905) 


Second-hand Mathematical Instru- 


MENTS, by ELLIOTT, TROUGHTON and SIMMS, DOLLOND, and 
Others. The cheapest house in London is WM. LAWLEY’S, 78, Farringdon- 
street, City. Bow Pens by Troughton and Simms, from ls. 6d. each ; 
second-hand Telescopes, Opera, Race and Tourists’ Glasses, by Voigtlander, 
Dollond, and others. Instruments, Telescopes, &c., bought or exchanged, 

(D2163) 


F) 
Brass and Copper Tubes.— Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Addr 
GEORGE RIC. 1ARDSON and CO., 1, New Broad-street, E.C. (B131) 
. Pal . . . “bod —. sh. Se, 
] ternational Exhibition, Class 13 
(see Jurors’ Report). 
SUFFELL'’S, 182, Lone-acrz, Loxpon, W.C. 


Superior SURVEYING and‘DRAWING INSTRUMENTS (very Reduced 
Prices). Improved Society’s Case, 10s. 6d.; Architect’s Pocket Set of 
Electrum, 21s.; Engineers’ Set,in mahogany case, 25s. and 82s. ; improved 
Pocket Folding Set, 10s. 6d.; Electrum, 16s. ; French, German, Italian, 
Portuguese, and Rhinland Levelling Staves ; Chains and Measures ; 
Scales of all Nations. Forwarded to all parts on receipt of a remittance or 
London re‘erence. Price List free. (B683 


4 . > ee ee . i 

i; B. Wilson’s Patent Atmospheric 

@ CAST STEEL and MALLEABLE IRON CONVERTING VESSEL 

and SYSTEM put up and set to work for £2,600, comprising Building, 

Steam Power, Converting Vessel, Reverberatory Furnace, Trucks, Rails, 
Turntables, &. 

PATENT CONICAL ROLLING MILL, for rolling every description of 
circular work. 

PATENT COMBINATION PRESS, with Forge Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description ef forge work, and pressing other substances. 

PATENTDISC RAILWAY WHEEL, in Wrought Iron or Steel. 

PATENT %ADIAL ARM, for supplying steam to oscillating cylinders and 
atmospheric vessels, 

For terms of Royalty, and other particulars, apply to E. B. WILSO 
Parliament-¢reet, Westminster, 8. W. (D 


Te Coatractors.—Sissonsand White’s 


h PATINT STEAM PILE DRIVER, the most perfect and economical 
piling mache to which steam has been applied. Description and testi- 
monials sent »n application to 8, Station-terrace, Hull. 

Extract froma report of a paper on Pile Driving, read before the Society of 
Civil Engimers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December Zin, 1859 :— 

“Pile driving by steam power was next treated of, the author describing 
some of the npst principal machines which have been invented, preferring 

Sissons and White’s as being the most economical and practically useful.” 

















. ‘6 
° 
ourdon’s Pressure and Vacuum 
GAUGIS.—Report of the Jury of the International Exhibition of 
1862 :—** The sent tube manometer of Mr. Bourdon is a most ingenious 
and correct inicator of pressure, and, under all circumstances, the BEST 
IN 'THE EXHBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and CO., Engineers, Phenix Foundry, Great Dover: 
treet, and Kert-street, Borough, London. (D2685° 


. 1 : ‘ 
pe manent Way.—Continuous Sur- 
FACE-SJPPORTED IRON WAY, H. L, Corlett, Assoc. Inst. C.E., 
Inchi-ore, Dullin, Patentee. 

‘Lhis system of iron way—which is exhibited in Class 5 of the Interna- 
tional Exhibitbn—entirely dispenses with timber in any part of the struc- 
ture ; is coutintous (without fish-plates), and surface supported. It is not in 
first cost more >xpensive than the ordinary transverse sleeper permanent 
way, while renewal may be effected for half the usual cost. 

Further partculars will be supplied on application to the Patentee, or to 
EDWARD COIRY, Esq., 8, New Broad-street, London. D1586) 

; ny ¢€ Yo 4 ni 

Vj ilner s 212° Holdfast and Fire- 
+ RESISING SAFES, n ducting, vapounising, p ting, 
double, treble, qiadruple chambered, with all the improvements under their 
quadruple patents of 1840-51-54-55, including their gunpowder-proof, drill- 
proot, hard steelplate covered unpickable solid locks and solid lock-cases and 
doors, witnout vhich no safe is secure, have been publicly tested in every 
large town, and iave protected their contents in hundreds of cases of de- 
structive fires ard attempted robberies, The strongest, best, and cheapest 
safeguards againt robbery and fire. Upwards of 50,600 of Milners’ Holdfasts 
keep the cash, boks, deeds, and plate of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c, Milners’ Phanix (212°) Safe Works, Liver- 
pool, the most extensive and complete in the world, ensploying nearly 500 
men, assisted by »owerful, original, and elaborate machinery, and 70-horse 
steam power, prolucing more safes than ail the other safe-makers together, 
and just enlargel to accommodate 1,000 workmen, always open for 
inspection. Cirevars free by post. Milners’ London Depot, 474, Moorgate 
street City. (4946) 


- > = Ti. “ —" 
Shettield School of Practical Science 
AND METALLURGY. 

PRESIDENT. 

His Grace the luke of Devonshire, K.G., F.R.S., D.C.L., Chancellor 
of the University of Cambridge. 

VICE-PRESIDENTS. 

The Mayor of Shefleld, John Brown, Esq. 

‘The Master Cutler. 

The Right Hon. Lod Wharncliffe. 

Sir David Brewster,K.H., D.C.L., F.R-S.L.. and E., M.R.LA. 

Sir Koderic Murchion, F.R.S., Director of the Royal School of Mines. 

John Percy, Esq.,M.D., F.1t.8., Professor of Metallurgy in the Royal 
School of Mines. 

William Fairbairn, tsq., C.E , F.R.S. 

Robert Hunt, Esq.,F.R.S., F.8.8., Keeper of Mining Records. 

Warrington W. Smith, Esq., M.A., F.R.S., Professor of Mining and Mine- 
ralogy in the Royl School of Mines, 

Director. 

The Rev. G. B. Atlinson, M.A., Principal of the Collegiate School ; late 

Fellow and Assistat Tutor of ‘irinity Hall, Cambridge. 

PRorEssors, 
Chemistry, Metallury, and Geology.—James Allen, Ph.D., F.C.S., of the 

Universities of Gissen and Berlin. 

Engineering and Miing.—J. Thompson, C.E. 
Mathematics, Natunl Philosophy, and Applied Mechanics.—Rev. G. B. 

Atkinson, M.A. ——_ 

The Sheffield Schol of Practical Science and Metallurgy will afford a 
complete scientific aul practical education to students who are destined to 
become civil, mechanical, or mining engineers, or manufacturers of any 
kind. Its object is toroughly to discipline the students in the principles 
of those Sciences upa which the operations of the Engineer, Metallurgist, 
or Manufacturer depnd. 

The education willye given by means of systematic Courses of Lectures, 
by Catechetical Clasdinstruction, by Practical Teaching in the Laboratory 
and Drawing Room, nd occasionally by Field Excursions. 

The School of Pracical Science and Metallurgy will be conducted in the 
buildings of the Shefbld Collegiate School. The two Institutions, although 
he suptintendence of the Rev. G. B. Atkinson, Principal of 











under t 


the Collegiate Schoolare, however, entirely distinct. 
A led Prospecus, containing Syllabuses of all the Courses of Lec- 
tures, and all other m, arrangements for , &c,, may be 


obtained by applicatin to the Director. 
THE SCHOOL WIL: OPEN IN THE FIRST WEEK IN FEBRUARY, 
1863, (D1995) 








rinting. — Estimates for Printi 
any Description of Work forwarded by TAYLOR and GREENIN' 
of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER.” 
(C924) 


'[elegraphs.—Reid Brothers, Tele- 


GRAPH Engineers and Submarine Cable Manufacturers, 25, 
University-street, and 12, Wharf-road, City-road, London, Contractors for 
Pole, Subterranean, Submarine, and Over-house Tdegraphs. Instruments, 
Insulators, Batteries, Bellis, Tools, and Stores of every description always 
in stock. (D2185) 


Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 
ing no wedge or bolt), &c., apply to Mr. F. WISE, CE., 22, Buckingham 
Ee (3987) 


street, Adelphi, W.C. 
eorge Deeley, Priorfield Foundry, 
near BILSTON, STAFFORDSHIRE.—Maker sf Steam Ei 
Sugar Mills, and Sugar Pans of the most approved onstruction, Mill- 
work, and Colonial Machinery of all kinds, Also Chillel and Grain Rolls 
and Castings of every description fer Ironworks, Buildngs, Bridges, and 
Public Works. (D1804) 


International Exhibition, 1862. 
THREE PRIZE MEDALS FOR MECHANICAL RUBBER, 


North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH. 
WAREHOUSE: 56, CANNON-STREET WEST, LONDO, E.c. 


Manufacturers of Vulcanised India-rubber for Mechanical Ewincering 
Railway, and Agricultural purposes, ‘ 

PARMELEE'S PATENT INDIA-RUBBER MACHINE BELTNG, now 
in use in most of the principal Factories in Great Britain, and Wich was 
employed by H.M. Commissioners of the Exhibition of 1862 uponall their 
engines in the Western Annexe, besides driving over fifty other tachines 
belonging to Exhibitors. Its superiority over all other Beltiy gon. 
sists in its perfectly even surface, combined with sufficient elastijty to 
enable it to “* hug” the pulley, preventing slipping, and thus effeting a 
great saving of power. It will not stretch in damp or wet placesand, 
unlike leather, is not affected by exposure to the weather; thus rendying 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. Itgan 
be made of any size or strength for Main Driving Bands, and at one-tird 
the cost of leather. All Belts are stamped with the Company’s name, igd 
are warranted, 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not requin 
drying after use, never rots, always flexible, no loss of power by leakage, 
and can be made of any size and to stand any pressure, The only Hose 
which is strong enough to be used on Steam Fire Engines, 

VALVES for Marine and Land Engines up to 6ft. m diameter. 

P WASHERS and SHEET RUBBER for Steam, Water, Gas, and Air 
oints. 

BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways. 

DECKLE STRAPS for Paper Makers, insuring a perfect edge and wast- 
ing no pulp, BREAST APRONS for Paper Machines. 

TUBING for conveying Acids and other Liquids, Gas, & 

CORD-PISTON PACKING—INSERTION RUBBER 
Repairing Mains. 

BILLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCANISED INDIA-RUBBER moulded to any form. All the above 
are manufactured without the use of solvents, whereby the strength of the 
Rubber is retained permanently. 

INTERNATIONAL EXHIBITION 1862. 

Three Medals awarded for ‘‘ Practical Utility and Success, and Excellence 
of Quality.” This Company are the only Manufacturers in Great Britain to 
whom Medals were awarded for Mechanical Rubber, (B699) 

















c. 
GAS BAGS for 


iy  - . . 
‘The Factage Parisien (Limited),— 
PARIS GENERAL PARCELS POST and INTERNATIONAL 
CARRYING COMPANY.—lIncorporated in accordance with the Joint- 
Stock Companies’ Acts of 1856-57, and the International Treaty entered 
into between England and France, May, 1862, relative te Public Com- 
panies established in both countries.—Capital, £200,000, in 10,000 shares, 
of £20each, Deposit on applicatien £1 per share, and on allotment £1 
per share, 


DIREcTORS. 

Sir James Carmichael, Bart., Chairman of the Submarine Telegraph Com- 
pany, London. 

M. E. Forcade, de la Révue des Deux Mondes, et de la Semaine Financitre, 
17, Boulevard de la Madeleine, Paris. 

Sir Cusack Roney, Director of the London, Chatham, and Dover Railway, 
15, Langham-place, Portland-place, London, 

M. G. Poujard’hieu, Ancien Sécretaire Général, des Chemin de Fer du 
Midi, 6, rue de Milan, Paris. 

Lightly Simpson, Esq., Director of the Great Eastern Railway, 25, Gower- 
street, Bedford-square, London, 

M. V.S. Jarry (of the firm of MM, Jarry, Sureau, and Co., Bankers), rue 
Laffitte, Paris. 

Miles Stringer, Esq., 8, Austin-friars, London. 

Adam Schoales, Esq. (late Messrs. Dunlop and Schoales), Eastbourne-ter- 
race, London, 

GENERAL MANnaGeR—Mons. M. P. Bornier. 
Secaerary—T. A. Masey, Esq. 

Avupiron—James Legeyt Daniell, Esq., 2, Royal Exchange Buildings, 

ndon, £.C, 

BANKERS—Messrs. Smith, Payne, and Smiths, 1, Lombard-street, London, 
£.C. ; Union Bank of England and France, Paris ; Messrs. Jarry, Sureau, 
and Co., Paris, Lyons, and Marseilles. 

Brokers—Sir Robert Carden and Son, 2, Royal 

London, E.U, 

Orrices—58, Threadncedle-strect, London, E.C ; 58, rue de Provence, Paris, 

NOTICE 

The great addition to the traffic between England and France, consequent 
on the commercial treaty, renders some better mode of conducting it an 
absolute necessity. 

To meet this want, and to do for Paris what the Parcels Delivery Com- 
pany has done for London, and Pickfords and other great carriers have 
done for England, this Company has been established. 

At present Paris is without a Parcels Delivery Company, and the inter- 
national traffic so imperfectly organised that no reliable through rates can 
be ascertained between English and French provincial towns, 

This Company possesses exclusive and peculiar privileges granted by a 
decree under date of 10th January, 1862, by the Préfet and the municipality 
of Paris—privileges indispensable for the local trade, and invaluable for the 
international traffic, 

Negotiations have been successfully opened with some of the leading 
French and English Railways, who not only offer to make arrangements 
with the “ Factage Parisien” to act as their agents and carriers, but to 
render it every support in their power, as will be seen (in the prospectus) 
from letters received from the London, Chatham, and Dover, the Great 
Western, and the Great Northern Railways of England, 

At the eighty offices of the Company authorised by the above-mentioned 
concession to be established in Paris, railway and other tickets will be 
issued, and every information given to merchants and travellers, 

At these offices parcels and goods will be received for delivery in every 
part of the world at rates periodically published, which will be profitable to 
the Company, though the charge will be no higher than the cost which 
would have to be ificurred by the sender, were he to undertake the ex- 
cessive trouble of superintending the transfer of the goods to the different 
railway and navigation companies, and the payment of the duties thereon. 

The Company will thus perform the business of railway carriers, general 
carriers, agents for railways, steamboats, and other conveyances. 

The articles of association may be seen on application at the offices of the 
Company, where, as well as at the brokers, prospectuses and every informa- 
tion, together with detailed estimates, letters from the railway com panies, 
and forms of application for shares, may be obtained. 

Form of Application for Shares. 
To the Directors of the Factage Parisien (Limited). 

Gentlemen,—Having paid the deposit of £1 per share on shares in 
the Factage Parisien (Limited), I request that you will allot me that number 

of shares, and I agree to accept the same or any less number you may 
allot to me, subject to the memorandum and articles of association, and I 
authorise you to add my name to the register of shareholders of the 


Company. 
sey. Usual signature 
Name in full, plainly written...... 
Description or addition 
Note.—If more convenient, licants send a crossed ue to 
the offices of the Company, ad’ the baker! roe wil be forwarded y 
post. 


Exchange Buildings, 
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INTERNATIONAL EXHIBITION, 1862. 


PRIZE MEDAL AWARDED TO 
BISCHOFF, BROWN, & CO., 
PATENT WET GAS-METER, 





“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 

Messrs. Biscno#, Brown, and Co. beg to draw the attention of the M: of Gas Companies to the improvements made in their PATENT 
WET METER, whict all the ti hitherto raised to both the Wet and the Dry Meter. It works with the e slightest a. and does 
not require any attertion = oe with water for from twelve to eighteen months, during the whole of which 4ime the Registration is as 


when the Meter wasfirst fi 
The advantageeof this Meter are illustrated and explained at the EXHIBITION by the aid of one of Biscuorr, peaee, and Co.’s EXPERIMENTAL 


GASHOLDERS aul PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application 
(B665 


LANGIAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, w. 


TANGYE BROTHERS & PRICE, BIRMINGHAM, | 


SOLE MAKERS OF WESTON'S PATENT PULLEY BLOGKS, 
PATEYTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most f 
simple in action and construction, very safe and portable, made of the '/ 
best scrap iron, and so arranged that one man can lift from 4 to 60 fi 
tons. 

HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, i, 
Steam Winches, and Cranes, , 


London Agent—Mr. S, HOLMAN, 18, Cannon-street, E.C. 
(B609) 

























i 5 


Patent JACK. 


Waovent Iron Sup ? Jace. 








INTERNATIONAL. ‘EXHIBITION, 1862, CLASS “a 


Prize Medal for Security and Excellence of Conatoatties. 


HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards. 


HOBBS’S PATENT PROTECTOR LOCKS. 


8s. and upwards. 
HOBBS’S MACHINE-MADE 


LEVER LOCKS. 


2s. 6d. and upwards, 





THE MACHINE-MADE LOOKS 


ARE 


ry : 


ae IN ADAPTED FOR EVERY PURPOS! 


i 


FOR WHICH 





\ 
Tl y/ | 
y/ | 


ii Wy il ) 





LOCKS ARE REQUIRED 


aT 


PRICES THAT DEFY COMPITITION. 








HOBBS’S MACHINE-MADE TWO-BOLT MORTICE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE &s, 


MAY BE HAD OF ‘ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY. 
. Dlustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to 


HOBBS AND 00., 76, CHEAPSIDE, LONDON, E.C. 
“PATON PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 
AND WINDING MACHINE, sasvrscrono ov 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDFR GOVAN IRON WHARF, WILLIAM STREET, BIACKFRIARS. 








(B641) 


























A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD of GLASGOW 
At less than 


HALF THE USUAL COST 
For Bonrixe, 
And wit 


THREE TIMES 
THE SPEED. 














Sor ay wate as during the mavency ef tae tame 
Mr. Condie’s patent. yy SRE A 
$6 Ib. according to weight of Hammer, (3178) 





E. and J. TURNER, 
MACHINE TOOL MAKERS, 
SHEFFIELD, 

Manufacturers of Solid C Steel Hand and Sledg 
Hammers, Corn Mill Picks, Paper Knives, Logg 
Wood Knives, Solid C Steel Coal Picks, C Steel 
Smiths’ and Fitters’ Chisels, Locomotive Slide Bars, 

and Cast Steel Forgings of every description. 
(D2151) 





COOK’S 


PORTABLE HAND PUNCH 
(Sompletely Supersedes 


the Bear or Dog at present in use. 

weighs about 50 Ib., and with it a boy can aoe 
# holes in & boiler ’plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Messrs. 8. and E. RANSOME 
and Co., 


Essex Street, Straxp, W.C. 
And may be had of all Wholesale Ironmongers' 
© 





OXLEY’S IMPROVED 
, STEAM TRAP 


OR SYPHON BOX, 


Si For Discharging Condense Water 
from Steam Pipes, Pipes, Cylinders, &e. 





60s, ” 


WILLIAM OXLEY and CO., Sole 
Makers, St. Mary’s Parsonage, "Man- 
(E16) 





chester. 








GASWORKS, 


—_ rt 



































Moderate Prices, Suitable for 


A MANSIONS, MILLS, and WORKS araee for prices and parti- 
eulars to WILLIAM OXLEY and CO., Makers, St. Mary’s nage, 
Manohester. (E15) 


PRIZE MEDALS. 


INTERNATIONAL Exuisition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oNLy 
kind for which a MEDAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints ; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &c. &. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Refiners in this country and abroad. The great su 
riority of these Melting Pots consists in their voapeail ty 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles, In consequence of their —- durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE IRoN MELTING, the average work- 
ing of which has proved to be about SEVEN pays; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A BALF OF FUKL TO EVERY TON OF STEEL 
FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible rym likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing "goods, and every requisite for the Assayer 
and Dentist. 

For a, Testimonials, &., app'y to 

E PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, S.W. UJ 


> WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
é 4-TON TO 1 TON. 
ih The load cannot slip, even if the chain is suddenly 
q let go. 
1S. and E. RANSOME and (0., 
3 SOLE WHOLESALE AGENTS, 

81, Essex-struet, Stranp, Lonpon. 

















aL ee 





Wits Sprocket WHEEL, 48 SKETCH SHOWN, 











To lift 2 3 4 tons. 
& 50 5150 7 

Chain, per ft. 10 11 18 

Rope, per ft. 5 5 5 
Wirsovt Sprocket WHEEL. 

To lift 3 4 1 li 2 tons. 

pelt saad 2100 300 ons 
—_ (01859) 
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THOMAS es Berkeley-street and Granville-street, Birmingham, 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Engines ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes; Steam and 
Hand Crab Winches ; Travelling Crabs for Gauntry Frames ; Pulley Blocks, &c. 

; Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 

~ Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

? Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 

% Wrought Iron Hydraulic Jacks, to raise from 4 to 200 tons; ; Hydraulic Machines to Test Bar 

~ Iron, Steel, Chain Cables, and Small Portable for Girders and Wire. 

apy Train Bell ~— Apparatus ; Rail- a Presses, Jim Crows, and other Contractors 
Fl4 











- 


STEAM WHARF CRANE. 


STEAM "CRANES, LIFTING JACKS, &c., KEPT IN STOCK, 


CONTRACTORS LOCOMOTIVE. } 


























0 OAS 








aly 
eh 
_ MA RAIL SETTING PRESS ((, atm 


HARLES STEVENS & €O., oF 48, Essex STREET, STRAND, are prepared to supply Estimates 


for Circulars, Illustrated Catalogues, Drawines, Woop Eneravines, Lirsocrapay, PrintinG, and every description of ENGRAVING suitable for 


ENGINEERS, AGRICULTURAL IMPLEMENT MAKERS, TOOL MAKERS, 
IRONMONGERS, BIRMINGHAM AND SHEFFIELD WAREHOUSEMEN, JEWELLERS, DRESSING CASE MANUFACTURERS, PATENTEES, &c., &c. 

Messrs. S. & Co. can, from their many years’ experience in illustrating the principal Mechanical Journals and Illustrated Catalogues, insure the most 

perfect accuracy of detail combined with artistic effect, and on the most reasonable terms. 

Gngrabings made from Photographs, Working or Bough Drafeings of ebery description. or Shetched from the Machines on the shortest possible notice. 


Mesars. S. & Co, have on hand a large assortment of Electros of Wood Engravings of all sizes ot Machines, Agricultural Implements, and Toole of every description, suitable for 
advertising purposes or Catalogues, Illustrated Specimens sent free per post upon application, (E182) 










































3 
BENSON’S. WATCHES AND CLOCKS. | 
PRIZE MEDAL AND HONOURABLE MENTION, ; 
Maker of the Great “PERFECTION OF MECHANISM.”—AMorning Post. 
lock for th ibiti 

coe roc nerd ' CHRONOMETER WATCHES, DRAWING-ROOM CLOCKS, | Benson’s IntustrateD | OPINIONS OF THE ; 
Dial by which “the Derby” DUPLEX WATCHES, DINING-ROOM CLOCKS, | PAMPHLET LONDON PRESS 

——-. F so tneany owes, | wanes” ; 

“+9 BENSON’ 

VERTICAL WATCHES, LIBRARY CLOCKS, WATCHES « CLOCKS SON'S & REAT OLOCK 
HALL AND STAIRCASE CLOCKS, | GREAT EXHIBITION, 





. oS » MINUTE, HALF-QUARTER, AND 
Se = AN & QUARTER REPEATING WATCBES, BRACKET CLOCKS, 
ASTRONOMICAL WATCEES, 

INDEPENDENT AND PLAIN CHIME CLOCKS, 


| Sent Free by Post on 
‘As asample of English clockwork 


’ 

| receipt of Two Stamps. It on a large scale the works of this aro 

| i . ve probably the finest finished that have ! 

contains a short History of | over been seen in thise vuntry. No Chro- } 
nometer could be fitted with more perfect I 


CENTRE SECONDS WATCHES, MUSICAL CLOCKS, Watch and Clockmaking, a i 











CHRONOGRAPH WATCHES Hae " ; 
KEYLESS WATCHES 4 ASTRONOMICAL CLOCKS, with their descriptions and | a” SER Sy SE, 
9 “ ew - Caer} * 
BLIND MENS’ WATCHES, CARRIAGE OLOOKS, | price, and acts as a guide in | ert Seer 
REVOLVING OR REVERSIBLE REGULATOR CLOCKS, |the purchase of a Watch “The entire finish is of the © highest 
WascMss, CHURCH AND TURRET CLOCKS, | or Clock, and enables those |’ —“ Pal'y News” May 29 
ENAMELLED WATCHES. " “ endic « quis’ 
, STABLE CLOCKS, | whe live in Scotland, Anishod  plec + ee — H 


PRESENTATION WATCHES, CLOCKS FOR RAILWAY STATIONS. never seen.” —** Standard,” 
And every description of Watch or Clock, 4 “Ireland, Wales, the Colo- MF sexe 
“The works of Benson’s Exhibition i 


from the plainest to the highest quality POST OFFICES, &c., &c., nies, India, or any part of | Clock are amongst the largest and most i 
| remarkable that have been executed.”— | 


of which the art is at present capable. | prars FOR THE HALL, SHOP, | the world to selecta Watch, | “ Morning Herald.” 











CLOCKS at 1,000 Guineas to £1 1s. Od. WAREHOUSE, OFFICE, on | and have it sent free and | “The largest and unmistakeably the 
WATCHES at 200 Guineas to £3 3s. Od. COURTING HOUSE, ' safe by post. Simm 


ESTIMATES GIVEN FOR CHURCH AND TURRET CLOCKS. 
_ 83 dl 34, LUDGATE HILL, LONDON. —Established 1749, 


CHADBURN BROTHERS’ 


PATENT METALLIC ! 


GALLOWAWY’S 
STEAM OR WATER 


PATENT CONICAL WATER TUBES FOR STEAM BOILERS. || i aod PRESSURE GAUGE. 
a ‘The Advantages of | 


these Gauges consist in their Simplicity 
and Durability. They have now been in use 
for some years by some of the most eminent 
firms, and have given the greatest satisfaction. H 
Further particulars may be had, and Testi- 
monials seen at the Works of the Patentecs 
NURSERY, SHEFFIELD. 


09) 


(F17) 





_ ee 1 


The above Tubes are made 

with such an amount of taper as will allow the bottom 
flanche to pass through the hole in the upper side of the 
Boiler flue, which renders their introduction into existing 
Cornish boilers a simple operation, and with the following 


advantages :— 





THWAITES & CARBUTT 
LONDON OFFICES, 
14, CANNON STREET, E.C. \ 
GENERAL tl 
ENGINEERING TOOL AND 
PATENT STEAM HAMMER 
MAKERS. 
SINGLE AND DOUBLE-ACTION 
STEAM HAMMERS 
From 3 cwt. to 20 tons, 


with or without 
SELF-ACTING MOTION, 


The Power of the Boiler is considerably increased, and the 
flues are MATERIALLY STRENGTHENED. 








The Circulation of the Water is much improved, and 74 


unequal expansion prevented. 


Liability to Prime is lessened. 





, The TUBES can be fixed by any boiler-maker, but can be 
= Obtained only from the Patentees, 


W. & J. GALLOWAY, 
KNOTT MILL IRONWORKS, 











Vulcan Ironworks, 


BraprorD, YORKSHIRE. 
(B626) 


Section of ‘ Galloway” - Boiler, showing Section of Cornish Boiler, showing appli- 
arrangement of back flues, the furnaces being uM A N 6 H E § T E R cation of ‘‘ Galloway ” Tubes. 

of the same construction as in the common (D269) 

two-flued boiler 
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GUTTA-PERCHA DRIVING BANDS, 


Used in the principal Ironworks, Factories, and Quarries in the Kingdom, 
and recommended as of well-proved superiority to all others. 


THE WEST HAM GUTTA-PERCHA COMPANY, 


ORIGINAL PATENTEES, 


18, West St., Smithfield, London, B.C. 





HANCOCK’S 
VULCANISED INDIA-RUBBER, 


FOR ENGINEERING, MECHANICAL, AND GENERAL 
MANUFACTURING PURPOSES. 


A Stock of WASHERS, DRIVING-STRAPS, HOSE-PIPES (all aon, 
SHEET and ROUND STEAM ENGINE PACKING, always oh hand. 


JAMES LYNE HANCOCE, 
INDIA-RUBBER WORKS, 
GOSWELL MEWS, AND 266, GOSWELL ROAD, 
LONDON, E.C. (E7) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 


ty a 


he Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

T easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 








No. 1 Tuyere, 16in. long .. .. «. oc oe oo oo 283, each, 
No, 2 ” 18in, ,, a ae ae ae ae ae | 
No. 8 * 20in. ,, oo 00 ce ce co ce ce SER. on 
No. : 9 22in. 4, we ‘en oer ee ee ee oe BR. 5 
No 24in a ee Re 
Delive re d at Che sterfcld § Station. » Terme. Nett Cash Quarterly. (E56) 
COOK’S 


PATENT PORTABLE HAND PUNCH 
(jompletely Supersedes 


the Bear or Dog at present in use. 

weighs about 50 Ib., and with it a boy can ee 
} holes in § boiler "plate at the rate of one per 
minute, It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and me. A... large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Mecsre, 8S. and E. RANSOME 
an 


” 
Essex Street, STRAND, W.C. 
And may be had of all Wholesale Ironmongers’ 


ba (D1580) 
PRIZE MEDALS. 


INTERNATIONAL Exurpition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oNLY 
kind for which a MeEpa has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &c. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, vjz., MALLEABLE JRoN MELTING, the average work- 
ing of which has proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to8AVE NEARLY A TON AND A HALF OF FUKL TO EVERY TON OF STEEL 
rusep ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Lron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibies, Muffles, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W. (E5* 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
4-TON TO 1 TON. 


The load cannot slip, even if the chain is suddenly 
let go. 


8. and E. RANSOME and C0., 
SOLE WHOLESALE AGENTS, 
31, Essex-strest, STRAND, Lonpon. 
























With Sprocket Ware, as SkEtcH SHown, 
To lift 2 3 4 tons, 











£4 50 5150 7 
= Chain, per ft. 10 11 13 
Rope, per ft. 5 5 5 
8 WirHour Sprocket Wun. 
o lift i 4 1 iu 2 tons. 
£1100 1176 2100 g00 3100 
Chain, per ft. 6 6 $ }o 10 





INTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL AWARDED TO 


BISCHOFF, BROWN, & CO., 


FOR THEIR 


PATENT WET GAS-METER, 


BEING 
“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


Messrs. Biscuorr, Brow, and Co. beg to draw the attention of the M 's of Gas Companies to the improvements made in their PATENT 
WET METER, which all the objections hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 
not require any attention or charging with wafer for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 


when the Meter was first fixed. 
The advantages of this Meter are illustrated and explained at the EXHIBITION by the aid of one of Biscnorr, Brown, and Co.’s EXPERIMENTAL 


GASHOLDERS and PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application at 


LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, em W. (3665 


TANGYE BROTHERS & PRICE, BIRMINGHAM, 


SOLE MAKERS OF WESTON'S PATENT PULLEY BLOCKS, 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most 5 
simple in action and construction, very safe and portable, made of the ° 
best scrap iron, and so arranged that one man can lift ‘from 4 to 60 
tons, } 

HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, } 
Steam Winches, and Cranes. 


London Agent—Mr. S. HOLMAN, 18, Cannon-street, E.C. 
(B609) 




















Patent JACK. 


Wroveut [Ron Sur JACK. 





Tne Horizontal High Pressure 


EXPANSION CONDENSING ENGINES, as illustrated, 
guaranteed, when over 10-horse to 60-horse power, to consume hon 
34 Ib, to 2 Ib. of coal per indicated horse power per hour. The Expan- 
sion Valve is variable, and can be altered with ease as the engine is 
Tunning. Under 10-horse power they are not fitted with condensers, 
med with cut-off valve, to give the greatest effect to the expansion of 
steam, 

They are self-contained, and require no elaborate foundations— 
brick in cement or stone foundations of the simplest description under 
the lateral girders. 

For steam, flour, and other mills, factories, and generally, they are 
the most simple and effective made. 


Further particulars, with prices, may be obtained upon appli- 
cation to (8786) 


BARRETT, EXALL, AND ANDREWES, KATESGROVE IRONWORKS, READING. 














IRON. 


RIFLED CANNON IN STEEL OR 
Naptain Blakely’s Patent Guns, as used 


by the Governments of SPAIN, PERU, and the CONFEDERATE STATES of 

NORTH AMERICA, are peculiarly suited for the Armament of Merchant Vessels, 
being extremely light—a 32-pounder can be made weighing only half a ton—and of 
such simple construction that they cannot possibly get out of order, and that any 
person can use them at first sight. 

Agents in London, Messrs. OWEN, RICHARD- 
SON and CO., Newman’s-court, Cornhill, 

Agent in Southampton, Mr. STEBBING, 9, 
Canute-road. 


Foreign Orders executed by the BLAKELY 
CANNON COMPANY, 35, Parliament-street, - 
Westminster. (B524) 





= 


- PATON ’S PATENT MIN ERAL BORING MOVING “CYLIN DER. ‘STEAM HAMME RS 
AND WINDING MACHINE, MANUFACTURED BY 
WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 
















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borine, 
And wit 
THREE TIMES 
THE SPEED. 








Single and Double-Acting Hammers, 
OF ANY WEIGHT, continue to be manufactured at the above 
address, of the different ‘designs as during the currency of the late 
Mr. Condie’s patent. Pressure of steam required 25 Ib. and 30 lb. to 
35 Ib. according to weight of Hammer. (D2178) 
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dice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to .rocure British and Foreign Patents for Inventions, and Registrations 
of Designs, at reduced charges. Intending patentees should obtain their 
«Handbook for Inventors,” gratis on application, or by letter. (8932) 





NOTICE TO INVENTORS. 


( }ilice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information sd 


rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING, 
of Graystoke-place, Fetter-iane, London, Printers of ** THE —- 7 


‘[elegraphs.— Reid Brothers, Tele- 


GRAPH Engineers and Submarine Cable Manufacturers, 25, 
University-street, and 12. Wharf-read, City-road, London, Contractors for 
Pole, Subterranean, Submarine, and Over-house Telegraphs, Instruments, 








may be had, gratis, as to the reduced expense and facility of pr 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, py applying personally or by letter to Messrs. 
PRINCE und CO., Patent Office, 4, Trafalgar-square, Charing cross. (5017) 


[2 ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lare.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing l)rawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ( ircu- 
la of information and plate of Mechanical Motion free on application. 


Jatents.—Inventors can be supplied 

(free b: st) with a Pamphlet of Information relating to BRITISH 

and FOREI NW PATENTSand REGISTRATIONS, from the Patent Office, 

84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (8691) 


Patents.—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings. Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide toInventors* free by post. (8690 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at mocerate charges. 
Unusual advantages afforaed to Inventors. A HANDBO:'K as to the 
course of procedure and charges for securing patents is ued gratis. 

(B610) R. MARSDEN LATHAM, Sec. 


Te Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC 
TURE of PAPER, of first-cless Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 


Te Ironfounders, &c. —J. Ireland, 
Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Pripcess-street, Manchester. (D1905) 


) . . 
aswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to vecome the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 























]ron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 


ef smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 
Derby. (D145) 


«econd-hand Mathematical Instru- 


MENTS, by ELLIOTT, TROUGHTON and SIMMS, DOLLOND, and 
Others. The cheapest house in Lond..n is WM. LAWLEY’S, 78, Farringdon- 
street, City. Bow Pens by Troughton and Simms, from ls. 6d. each; 
secoi.d-hand Telescopes, Opera, Race and Tourists’ Glasses, by Voigtlander, 
Dollond, and others. Instruments, Telescopes, &c., bought or Sa 
(D2163) 


Brass and Copper Tubes.— Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and fur 
Marine Boilers by H.M. Government and the leading Steam-Packet Com. 
panies, are cheaper and more durable than the ordinary tubes.—Ad 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 

















TO RAILWAY COMPANIES. 
The Cheapest and Most Durable 
AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, &c, r 








TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B --Scle Manufacturers of Valves of the Patent Mineralised (Red) 
India-Runber, up to 6 ft. 4 in. diameter in any thickness. (621) 








Te Contractors.—Sissonsand Wh ite’s 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terr»ce, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westmiuster Bridge Works, 
December 5in, 1859 :— 

** Pile driving by steam power was next treated of, the author describing 
some of the most pri:.cipal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. ’ 
(D624) 





Bourdon’s Pressure and Vacuum 


GAUGES.—Report of the Jury of the International Exhibition of 
1862 :—‘* The bent tube manometer of Mr. Bourdon is a most ingemous 
aud correct indicator of pressure, and, under ail circumstances, the BEST 
IN THE EXHIBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and CO., Engineers, Pha@nix Foundry, Great Dover.. 
treet, and Kent-street, Borough, Loudon. (D2035 





= = > Re ae ie hiss “a 

E B. Wilson’s Patent Atmospheric 

®@ CAST STEEL and MALLEABLE IRON CONVERTING VESSEL 

and SYSTEM put up and set to work for £2,000, comprising Building, 

Steam Power, Converting Vessel, Reverberatory Furnace, Trucks, Rails, 
Turntables, &c. 

_PATENT CONICAL ROLLING MILL, for rolling every description of 
circular work. 

PATENT COMBINATION PRESS, with Forge Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description of forge work, and pressing other substances. 

PATENT DISC RAILWAY WHEEL, in Wrought Iron or Steel. 

PATENT RADIAL ARM, for supplying steam to oscillating cylinders and 
— vessels. 

or terms of Royalty, and other particulars, ly to E. B. WILSON, 5, 
Parliament-street, Westmiuster, 8. W. — (2287) 





, Batteries, Bells, Tools, and Stores of every description always 
in stock. (D2185) 


Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 
ing no wedge or bolt), &c., apply to Mr, F. WISE, C.E., 22, Buckingham 
street, Adelphi, W.C. (3987) 


(j20r8e Deeley, Priorfield Foundry, 
near BILSTON, STAFFORDSHIRM.—Maker of Steam Engines, 
Sugar Mills, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds. Also Chilled and Grain Rolls, 
and Castings of every description fer Ironworks, Buildings, Bridges, and 
Public Works. (D1804) 





es pg. es - ag ° 
Robert Stephenson and Co. buy Pig 
and MANUFACTURED IRON of every description for‘Consumers 

and Capitalists, Metal Brokers, &c.—Middlesborough-on-Tees. (E269) 


\jalleable Iron Castings, Manufac- 
4 TURED by the ORIGINAL PATENTEES. Orders promptly 
attended to.—EDWARD LUCAS and SON, Dronfield Foundry, near 
Shettield. (E55) 











. ° ~ ° ; 

(jrushing Mills (Schiele’s Patent), 

for Quartz, Ores, Bary tes, Cements, Limestone, Emery, Chalk, Salt, 
Soda,-Ash and other Chemical productions, Coprolites, Bowes, and other 
materials for Manure, Charcoal, Logwood, Indigo, and other Colours, 
all kinds of Paints, &c. No loss by dust, self-acting in feeding and sifting. 
The most economical machinery for the purpose.—Apply to Mr. SCHIKLE, 
20, Milton.street, Stockport-road, Manchester. (E169) 


Gteam Boilers.—Portable and every 
h other description of Boilers, Sugar and Brewing Pans, wrought- 
iron Girders, &c., manufactured by WILLIAM CAFFERATA, at the Great 
Northern lronwurks, Newark-on-Trent, of the best material and work- 
manship, proved and warranted perfect under a high pressure. Super- 
intendent of Works, JOHN GLASSON. (D2182) 


Steam Boilers made by Wilham 

WILSON, Lilybank Boiler Works, Glasgow, on the most improved 

principles, for home and export. All boilers made of best materia) 

and workmanship, proved and warranted tig! t under a Kingdom at ang 
i 


delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 





~team Pumps all Sizes, for Land 


and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 

(C1898) 





Machinery, ‘Home and Export, for 


MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIURE, Also, Pipes, Tubes, aud General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heav, 
orders.—Office, 18, Cannon-street, London, E£.C. 
Illustrated Catalogues tree, on stating requirements. (D182) 


Mr. Wheatley Kirk (Principal of the 
I firm of Wheatley Kirk and Co., Engineers, Contractors, &c.), 
Archimedian Works, Albert-street, St. Mary's, Manchester, continues (after 
upwards of twenty years’ experience) personally to attend to Valuations, 
Arbitrations, or Sales by Private Contract or Public Auction, of every 
description of property appertaining to Engineering Machinery or Plant 
in Engineering establishments, Mills, Factories, Works, &c., with the 
Lands, Estates, and Buildings belonging thereto ; also in Railways, Mines, 











&c.—Albert-street, St. Mary’s, September, 1862. (D1584) 
ailway Wheel and Axle Company, 
Spring Hill Works, Birmingham, Engi 8, Tronfounders, and 





g » an 
General Contractors for Railway Plant, Manufacturers of Wheels and Axles, 
Points and Crossing», Turntables, Wrought and Cast Iron Girders, Bridges 
and Roofs, Bolts, Spikes, &c. &c. &c. (D583) 


ne First-class 20-Horse Power 
High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons, 
Price, £190. 

One ditto, 4-horse power, £35. 

One 10-horse power Vertical High-pressure Engine, on a massive A frame, 
with coil heating — Price, £85 

wo 6-horse ditto. Price, £70 each. 
Three 4 - » ee e 
Three 3 ee o 8 « 

One 4-horse power Oscillating, Reversible Engine, and Boiler attached, 
with heating tank, complete, and ready for work. Price, £110. 

Patent Self-charging Pumps of every description, for ships, breweries, 
deep wells, fire engines, &c., to order, or on stock.—Apply to WINSTAN- 
LEY and KELLY, Engineers, Millwrights, &., Barton-street, Upper 
Parliament-street, Liverpool. ~ (D1486) 





Shettield School of Practical Science 


AND METALLURGY. 
PRESIDENT. 
His Grace the Duke of Devonshire, K.G., F.R.S., D.C.L., Chancellor 
of the University of Cambridge. 
VICE-PRESIDENTS. 

The Mayor of Sheffield, John Brown, Esq. 
The Master Cutler. 
The Right Hon. Lord Wharncliffe. 
Sir David Brewster, K.H., D.C.L., F.R.S.L., and E,, M.R.LA. 
Sir Koderic Murchison, F,.R.S., Director of the Royal School of Mines. 
John Percy, Esq., M.D., F.R.S., Professor of Metallurgy in the Royal 

School of Mines. 
William Fairbairn, Esq., C.E , F.R.S. 
Robert Hunt, Esq., F.R.S., F.8.8., Keeper of Mining Records. 
Warrirgton W. Sinyth, Eso., M.A., F.R.S., Professor of Mining and Mine- 

ralogy in the Royal School of Mines. 


DIRgCTOR. 
The Rev. G. B. Atkinson, M.A., Principal of the Collegiate School ; late 

Fellow and Assistant Tutor of trinity Hall, Cambridge. 

PROFESSORS. 
Chemistry, Metallurgy, and Geology.—James Allen, Ph.D., F.C.S., of the 

Universities of Gie-sen and Berlin. 

Engineering and Mining.—J. Thompson, C.E. 
Mathematics, Natural Philosophy, and Applied Mechanics.—Rev. G. B. 

Atkinson, M.A. _—— 

The Sheffield School of Practical Science and Metallurgy will afford a 
complete scientific and practical education to students who are destined to 
become civil, mechanical, or mining engi Ss, Or t 3 of any 
kind. Its objec: is thoroughly to discipline the students in the principles 
of those Sciences upon which the operations of the Engineer, Metallurgist, 
or Manutacturer depend. 

The education will be given by means of systematic Courses of Lectures, 
by Catechetical Class Instruction, by Practical Teaching in the Laboratory 
and Drawing Room, and occasionally by Field Excursions. 

The School of Practical Science and Metallurgy will be conducted in the 
buildings of the Sheffield Collegiate School. The two Institutions, although 
both uuder the superintendence of the Rev. G. B. Atkinson, Piincipal of 
the Collegiate School, are, however, entirely distinct. 

A detailed Prospectus, containing Syilabuses of all the Courses of Lec- 
tures, and al! other information, arrang ts for boarding, &c., may be 
obtained by application to the Director. 

THE sCHOOL WILL OPEN IN THE FIRST WEEK IN FEBRUARY, 
1863, (D1995) 











Boydell’s Endless Railway Traction 


NGINES. The only Engines which can work on wet, soft, hilly, 
or uneven 1oads.—Apply to F. H. HEMMING, 25, Moorgate-street, E.C, 
By Act Vict. 25, capt. 70, all road-engines having wheels otherwise than 
cylindrical and smooth-soled, “‘ or used with shoes or other bearing sur- 
face,” are liable to a fine of £5 for every day they are used on any public 
road in England. (E377) 
. : : \ . 
artnership. — To Practical Engi- 
NEERS.—WANTED, a PARTNER, to take the place of one retiring 
through ill health, to join the advertiser in carrying on the business of an 
Agricultural and General Engineer, in one of the most impertant agricul- 
tural towns in the midland counties, The works are very commodious, 
situated on the banks of the canal, and within sight of two main railways. 
The property is Freehold, the Plant includes powerful Steam Engine, 
first-class Lathes, Steam Hammer, all necessary tools, &. &c, Capi 
required, about £5,000.—Apply by letter to Messrs. CHESTER and 
UKQUHART, Solicitors, Staple’s-inn, London. (E379) 


Partnershi s—Mr. George Thorne, 











Engineers’ and Founders’ Transfer Agent, Partnership Negotiator, 
Valuer, and Accountant, will be found a reliable medium for the Purchase 
or Disposal of Businesses.—18, Austin-friars, E.C. (£171) 





Partnershi s.—Mr. George Thorne is 
instructed to offer SHARES in the following, and several other, 
established concerns in the metal trades ;— 

Iron Foundry, Midland, old-established, profits large, half—£2,000. 

Brass Foundry, in acity, with view to ultimate succession —23,000. 
annan and Steel Merchants, N.E., nine years, office duties, retiring— 

3, 000. 

Implement Makers, S.E., fifty years, manage a branch, sixth—£1,500. 

Steel Manufactory, E., with London depot, old-established, half— £3,000. 

Lead Smeiting, N.W , profits 25 to 35 per cent., death of owner—£4,000. 

Also for several new patents connected with the iron trades. 

Full investigation is in all cases offered.--Particulars on application to 
Mr. THORNE, 18, Austin Friars, London, E.C. No charge is made to 
capitalists seeking investments, who are requested to send particulars of 
their requirements, (1388) 


‘| he City of Manchester Patent Brick 


and TILE COMPANY, LIMITED (EFFERTZ’s PATENT). 
Deposit, 10s. per Share on 


Capital, £50,000 in 10,000 Shares of £5 each. 
Registered under the 


application, and 10s, per Share on allotment, 
Companies’ Act of 1862, with limited liability. 
DIRECTORS, 
W. NICHOLSON, Esq., Chairman 
(late managing director of the London aud Manchester Glass Company). 
W. Routledge, E.q. (Messrs. Routledge and Ommanney). 
F. Hessemer, Esq. (Messrs, W. F. Higson and Co.). 
E. Tomlinson, Esq. (Messrs. Tomlinson and Jones). 
E. J. Hughes, Esq. (Messrs. Hughes and Bloodworth), 
W. Weild, Esq., C.E., Queen’s Chambers, Market-street. 
Charles M‘Clunan, Esq., Market-street. 
CONSULTING ENGINEER. 
W. Weild, Esq., C.E. 
SUPERINTENDING ENGINEER. 
Peter Effertz, Esq., C.E. (the Patentee). 
SouictTors. 
Messrs. Atkinson, Saunders and Co. 


BANKERS. 
Messrs. Cunliffe, Brooks, and Co. 

The Directors having now completed their preliminary arrangements, 
and the Company being duly registered, are prepared to receive and 
execute orders forthwith, both for the machines (under royalty), bricks, 
tiles, and drain pipes. 

The Directors very fidently invite appli for the rema‘ning 
shares ; a considerable number are already subscribed for, and an allot- 
ment will be shortly made. 

The Directors reserve to themselves the right to limit the first issue of 





shares. 

With machines made under this patent, bricks can be produced superior 
to hand-mede, at one-half the present prices. 

The machines may be seen at work on application, samples of bricks, 
tiles, and drain pipes can also be seen at the Company's Offices, where forms 
of application for shares and further information may be had. 

1. J. 8. HUGHES, Secretary. 

India Buildings, Cross-street, Manchester. (E875) 


| ‘he Building Material Improvement 
COMPANY (Limited), 
Capital, £30,000, in 6,000 Shares of £5 each, with power to increase. 
Deposit on application, £1 per share, and £1 10s. on allotment. 
It is riot the Directors’ intention to call up more than half the Capital for 
the first twelve months. 
Boarp or Dirgcrors. 
William Gillbee Habershon, Ksq., Architect, F.R.1.B.A., 38, Bloomsbury- 
square, and Newport and Cardiff. 
Frederick Franey, Esq. ( Messrs, Elmslie, Franey, and Haddon, Architects, 
43, Parliament street), and Malvern and Lereford. 
Charies Gray Searle, Esq. (Messrs. Searle, Son, and Yelf, Architects, 4, 
Bloomsbury-place, W.C.). 
John Matthewson, Esq., Engineer, 138, Leadenhall-street, E.C. 
Alfred Robert Pite, Esq., Architect, 9, South-terrace, Grosvenor Park, 
Camberwell. 





BANKERS. 
The London and Westminster Bank, St. James’s-square, 8.W. 
SouiciTor, 
Henry Williams Mackreth, Esq., 4, Corvet-court, Gracechurch-street, E.C, 
Orrices.—9, Pall-mall East, 8.W. 

This Company is established in order to secure to theBuilding public in- 
ventions of practical utility and economy, and to provide the capital neces- 
7 “i the purchase and development of such only as are proved to be 
valuable. 

The disadvantages of the present method of applying plaster to the walls, 
partitions, and ceilings of buildings, have long been obvious to architects, 
builders, and the owners of house property. The public generally also feels 
the great inconvenience which arises during alterations and repairs from 
the dirt, damp, and delays attendant on the present plastering process, 
The Company, therefore, propose to commenc e its operations by the manu- 
facture, ou an extensive scale, of a substitute for lath and plaster for cover- 
ing walls, ceilings, partitions, &c., called Dixon's ‘‘ Patent Dry Lamine,” 
and the Directors have secured his patent for its manufacture. When it is 
considered the number of square yards which are contained in the walls, 
partitions, ceilings, and the roofs of churches and chapels, constantly re- 
quiring to be treated in this manner, there can be no doubt as to the 
demand, and that large profits must accrue to the proprietors. 

The fact that the Lamin@ has been used in many first-class works for 
nearly two years—and that there are orders now in hand for considerably 
larger quantities than the Patentee can produce, affords satisfactory proof of 
the estimation in which the Lamina is held by the profession. Some of 
the Directors, who have used the material from the first production, now 
testify to its numerous advantages; such facts, it is considered, are the 
best guarantee to the Company that a speedy return may be confidently 
promised to the shareholders. 

The estimated profit to the members of the Company, after deducting 
all the expenses of managemeut, will be 25 per cent. on the capital which 
it is proposed in the first instance to call up. 

The leading advantages offered by Dixon’s Patent Lamina may be sum- 
med up thus :— 

The saving of time and labour. 

Houses at once habitable, the Laminw being put up dry. 

The cracks found in ordinary plastering are avoided. 

It is lighter and stronger than lath and plaster, aud is not liable to fall, 
as under the old system. 

Tie setting coat completes the work, so that ceilings or partitions may 
be completed in one day, and rooms entirely finished, painted, and papered 
in two or three days. 

The saving of 3d. per yard, or nearly 20 per cent,, on the ordinary 
method of plastering. 

The material being light and strong, can be advantag ly supplied to 
any part of the country. 

it is impervious to damp and non-combustible. 2 

Is fixed in one operation, with the greatest ease, to the joists and quar- 
terings of new work, or to old ceilings or partitions in repairs or altera- 
tions. 

It is clear that in future in ts the Company will stand in the ad- 
vantageous position of having an efficient staff of officers ready to test any 
patent that may be laid before the Directors, without incurring auy new 
expenses in that particular; and further, that when they | have 
proved the value of any such future invention, they will be enabled to 
lighten the expenses of managewent of the Laminw account. 

Prospectuses and further particulars may be obtained of the er 








, at the Offices of the Company, 9, Pall-mal! Kast, London, 8.W. (P34) 
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GUTTA-PERCHA DRIVING BANDS. 


Used in the principal Ironworks, Factories, and Quarries in the Kingdom, 
and recommended as of well-proved superiority to all others. 


THE WEST HAM GUTTA-PERCHA COMPANY, 
ORIGINAL PATENTEES, 


18, West St., Smithfield, London, B.C. 





HANCOCK’S 
VULCANISED INDIA-RUBBER, 


FOR ENGINEERING, MECHANICAL, AND GENERAL 
MANUFACTURING PURPOSES. 


A Stock of WASHERS, DRIVING-STRAPS, HOSE-PIPES (all sizes), 
SHEET and ROUND STEAM ENGINE PACKING, always on hand, 


JAMES LYNE HANCOCE, 
INDIA-RUBBER WORKS, 
GOSWELE MEWS, AND 266, GOSWELL ROAD, 
LONDON, E.C. (E7) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 


ty B- 


The Patent Tubular Tuyere possesses 


greut advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the uozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 





No. 1 Tuyere, l6in. long .. «- «. eo cc eo 283. cach, 

No, 2 ” 18in. yy (oe 6 ge tt ee oe oe ee 

No. 3 ” 20in. ,, «o te 0s ce 60 co 06 Sete 

No. 4 an 22in. 4, oo ce co cf cc co cf GB , 

No. 6 - Ain. ,, te 0a we ca ee ee oe a oo 
Delivered at Chesterfield Station. Terms, Nett Cash Quarterly. (E56) 





COOK’S 


PATENT PORTABLE HAND PUNCH 
(Sompletely Supersedes 


the Bear or Dog at present in use. 

weighs about 50 Ib., and with it a boy can punch 
# holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used, 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Messrs, 8. and E. RANSOME 
an v9 
Essex Street, StRaND, W.C. 
And may be had of all Wholesale meee 
(D1580) 


PRIZE MEDALS. 


INTERNATIONAL Exuipition, Class I. and IT. 


| PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oNLY 
kind for which a MEpAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Refiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings, 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence o7 their great durability 
the saving of waste is also very considerable. 

The Vompany have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE IKON MELTING, the average work- 
ing of which has proved to be about skvEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HAL¥ OF FUKL TO EVERY TON OF STBEL 
rusep ; and for Zinc Mevrine, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
mport Clay Crucibles, Muffles, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist, 

For Lists, Testimonials, &c., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W. 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
4-TON TO 1 TON. 


The load cannot slip, even if the chain is suddenly 
let go. 


§. and EB. RANSOME and (€0., 
- SOLE WHOLESALE AGENTS, 
31, Essex-street, Stranp, Lonpon. 


























Witn Sprocket WureL, as SKETCH Suown, 
To lift 2 3 4 tons. 





50 5150 7 


£4 

Chain, per ft. 10 ill 18 

Rope, per ft. é 5 5 
Wituout Sprocket Wuke. 

© lift } 4 1 uu 2 tons. 
£1100 1176 2100 800 $8100 
Chain, per ft. 6 6 6 10 10 
E368) 








INTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL AWARDED TO 


BISCHOFF, BROWN, & CO., 





YOR THEIR 
PATENT WET GAS-METER, 
BEING 
“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 





Messrs. Biscnorr, Brown, and Co. beg to draw the attention of the M of Gas Comp to the improvements made in their PATENT 
WET METER, which overcomes all the objections hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 
not require any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 


when the Meter was first fixed. 
The advantages of this Meter are illustrated and explained at the EXHIBITION by the aid of one of Biscnorr, Brown, and Co.’s EXPERIMENTAL 
GASHOLDERS and PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application at 


LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, W. (205 


TANGYE BROTHERS & PRICE, 


SOLE MAKERS OF WESTON'S PATENT PULLEY BLOCKS, 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK, 


These Compound Jacks Lift either from the Foot or Top, are most 5 
simple in action and construction, very safe and portable, made of the | 
best scrap iron, and so arranged that one man can lift from 4 to 60 ph 
_ tons, Hil. 
-HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, |*/ 
Steam Winches, and Cranes. 


London Agent—Mr. S. HOLMAN, 18, Cannon-street, E.C. 
(B609 


BIRMINGHAM, — 


Guha 




















Patent Jack. 


Wrovent Iron Sup Jack. 





PATON’S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE, MANUFACTURED BY 
WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS, 




















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NxIGHBOURHOOD oF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borne, 
And wit 
THREE TIMES 
THE SPEED. 









Single and Double-Acting Hammers, 
OF ANY WEIGHT, continue to be manufactured at the above 

address, of the different designs as during the currency of the late 
7 Mr. Condie’s patent. Pressure of steam required 25 Ib. and 30 Ib. to 
/ (D2173) 


35 Ib. according to weight of Hammer. 








CHAPLIN'S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 














Ss 


= —— : = ——— 
STATIONARY ENGINE. PORTABLE STEAM CRANE. CONTRACTORS’ LOCOMOTIVE. 
From 1 to 30 Horse Power. 1 to 30 Tons. 6 to 27 Horse Power. 
From the strength, simplicity, and compactness of these Engines, they are now extensively used for general purposes ; also in situations where 
Steam Engines of the ordinary construction cannot be applied. 
tationary Engines—require no building in, nor chimney stalk, and, with our Patent Forced Combustion Apparatus, will burn inferior 
qualities of coal, wood, or . These Engines are specialiy suited for shipment, and may be packed inside the Boiler to economise freight. 
Portable Steam Cranes—for wharf or railway, with wrought iron carriages on wheels, link motion, foot brake, &c., all under the easy control 
of one man ; the larger sizes hoist, lower, and turn round in either direction by steam. These Cranes were selected by I. M. Commissioners for 
receiving and sending away the heavy machinery at the International Exhibition of 1862. 
Contractors’ Locomotives—are adapted to work on rails or tramways of a gauge from two feet upwards ; they are complete and efficient 
Locomotives, simple in construction, and the working parts easily got at for repair; they draw heavy loads at reduced speeds. These Engine are usually 
sent in one package, ready for work on arrival. 


LIGHT PORTABLE, HOISTING, WINDING, AND PUMPING ENGINES, dc. 
ALEXANDER CHAPLIN AND CO., 
OFFICE—9, ADAM STREET, ADELPHI, W.C. 


Cranstonhill Engine Works, GLASGOW ; London Depot and Wharf, Lower Fore-street, L MBETH, 8. 
Engines of each class KEPT IN STOCK, for SALE or HIRE, and all our Manufactures Guaranteed as to Efficiency, Material, and Workmanship. 
Parties are cautioned againsi using or purchasing imitations or infringements of these patent manufactures. _ (E387) 
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nice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to -rocure British and Foreign Patents for Inventions, and Registrations 
o! Designs, at reduced ch Intending 7 tees should obtain their 
- Handbook for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


{ jifice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
fur inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE wand CO., Patent Office, 4, Gecblenreheame, Charing cross. (5017) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by. post on forwarding two postage stumps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. (ircu- 
la of information and plate of Mechanical Motion free on erga es 














Patents.— Inventors can be supplied 

(free by post) with a Pamphlet of Information relating to BRITISH 

and FOREIGN PATENTS and REGISTRATIONS, from the Patent Office, 

84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 

Society of Arts. (B691) 
Mr. 


atents. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide toInventors™ free by post. (B690 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at mocerate charges. 
Unusual advantages afforaed to Inventors, A HANDBO:K as to the 
course of procedure and charges for securing patents is ued gratis, 

(B610) R. MARSDEN LATHAM, See. 


Te Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-cl‘ss Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen. London Office, 10, Poultry. First 
class references.—T. DON, Agent. 


Ironfounders, &c. — J. Ireland, 


T° 

- Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional Jabour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37 Princess-street, Manchester. (D1905) 


5] . . 
aswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to vecome the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 


























] on Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 

ef smith and founders’ work.—JAS. HAYWOOD, jun., Phenix ory 

Derby. (D145 


\econd-hand Mathematical Instru- 


\” MENTS, by ELLIOTT, TROUGHTON and SIMMS, DOLLOND, and 
Others. The cheapest house in Lond. nis WM. LAWLEY’S, 78, Farringdon- 
street, City. Bow Pens by Troughton and Simms, from ls, 6d. each ; 
second-hand Telescopes, Opera, Race and Tourists’ Glasses, by Voigtlander, 
Doliond, and others. Instruments, Telescopes, &c., bought or — 

(D2163) 


Brass and Copper Tubes.— Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panics, are cheaper and more durable than the ordinary tubes.—Addr 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 














‘TO RAILWAY COMPANIES. 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &c. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, &c, . 





TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c, 


he Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Wareh Gresh 
street West, London, E. C. 

N.B —Scle Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubher, up to 6 ft. 4 in, diameter in any thickness. (621) 


Te Contractors.—Sissonsand White’s 


PATENT STEAM PILE DRIVER, the mont perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrsce, Huil. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5ta, 1859 :— 

“Pile driving by steam power was next treated of, the author describing 
some of the most priucipal machines which have been invented, preferring 
Sissons and White’s as os the most economical and practically useful.’ 

(D624) 








. ? 

Bow don’s Pressure and Vacuum 

GAUGES.—Report of the Jury of the International Exhibition of 
1862 :—** The bent tube manometer of Mr. Bourdon is a most ingenious 
and correct indicator of pressure, and, under ail circumstances, the BEST 
IN THE EXHIBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and CO., Engineers, Phenix Foundry, Great Dover. 
treet, and Kent-street, Borough, London. (D2685 


B. Wilson’s Patent Atmospheric 


E 

® CAST STEEL and MALLEABLE IRON CONVERTING VESSEL 
and SYSTEM put up and set to work for £2,000, comprising Building, 
Steam Power, Converting Vessel, Reverberatory Furnace, Trucks, Rails, 
Turntables, &c. 

_PATENT CONICAL ROLLING MILL, for rolling every description of 
circular work. 

PATENT COMBINATION PRESS, with Forge Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description of forge work, and pressing other substances. 

PATENT DISC RAILWAY WHEEL, in Wrought Iron or Steel. 

PATENT RADIAL ARM, for supplying steam to oscillating cylinders and 
“For terms of Royalty, and other 

‘or terms yalty, ly to E. B. WILSON, 5, 
Parliament-street, Westminster, 8.W. decd (D2237) * 











rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING 
of Graystoke-place, Fetter-lane, London, Printers of “‘ THE — ees.” 


W hat will this Cost to Print ? 


is a thought often occurring to literary men, public characters, 
and persons of benevolent intentions. An immediate answer to the in- 
quiry may be obtained. A Specimen Book of Types, and information for 
Authors, sent on application by RICHARD BARRETT, 13, Mark-lane, 
London. (D2204) 


iP ngraving on Wood.-—Architectural 
and MECHANICAL DIAGRAMS, CATALOGUE ILLUSTRATIONS, 
&c., in the best manner, at moderate charges, by J. H. PASCOE, 9, Essex- 
street, Strand. (E438) 


° Mn 
‘T'elegraphs.— Reid Brothers, Tele- 
GRAPH Engineers ani Submarine Cable Manufacturers, 25, 
University-street, aud 12, Wharf-read, City-road, London, Contractors for 
Pole, Subterranean, Submarine, and Over-house Telegraphs, Instruments, 
Insulators, Batteries, Belis, Tools, and Stores of every description always 
in stock. (D2185) 


r = ‘ - 
Permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E., 22, Bucking!iam 
street, Adelphi, W.C. (3987) 


. > y 
eorge Deeley, Priorfield Foundry, 
near BILSTON, STAFFORDSHIRE.—Maker of Steam Engines, 
Sugar Mills, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds, Also Chilled and Grain Rolls, 
and Castings of every description fer lroaworks, Buildings, Bridyes, and 
Public Works, (D1804) 


\jalleable Iron Castings, Manufac- 
i TURED by the ORIGINAL PATENTEES. Orders promptly 
—_ to.—EDWARD LUCAS and SON, Dronfield Foundry, near 
Shettield. (£55) 














. . 1 ° ’ 

rushing Mills (Schiele’s Patent), 
for Quartz, Ores, Bary tes, Cements, Limestone, Emery, Chalk, Salt, 
Soda,-Ash and other Chemical productions, Coprolites, Boues, and other 
materials for Manure, Charcoal, Logwood, Indigo, and other Colours, 
all kinds of Paints, &c. No loss by dust, self-acting in feeding and -ifting. 
The most economical machinery for the purpose.—Apply to Mr. SCHI KLE, 

20, Milton.street, Stockport-road, Manchester. (E169) 


Steam Boilers.—Portable and every 
other description of Boilers, Sugar and Brewing Pans, wrougit- 
iron Girders, &c., manufactured by WILLIAM CAFFERATA, at the Great 
Northern Ironworks, Newark-ou-Trent, of the best material and work- 
manship, proved and warranted perfect under a high pressure. Super- 
intendent of Works, JOHN GLASSON, (D2182) 





Steam Boilers made by William 


WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tigtt under a high pressure, ano 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 


1 ° 
Steam Pumps all Sizes, for Land 

and MARINE purposes; PORTABLE ENGINES, with «ordinary 
Multitubular Builers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.—_JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(1898) | 








° > ae 
Machinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIURE. Also, Pipes, Tubes, and General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C. 


Illustrated Catalogues tree, on stating requirements. (D182) 


ve . . . 
M:- Wheatley Kirk (Principal of the 
firm of Wheatley Kirk and Co., Engineers, Contractors, &c.), 
Archimedian Works, Albert-street, St. Mary s, Munchester, continues (after 
upwards of twenty years’ experience) personally to attend to Valuations, 
Arbitrations, or Sales by Private Contract or Public Auction, of every 
description of property appertaining to Engineering Machinery or Plant 
in Engineering establishments, Mills, Factories, Works, &., with the 
Lands, Estates, and Buildings belonging thereto ; also in Railways, Mines, 
&c.—Albert-street, St. Mary’s, September, 1862. (D1584) 


RRailway Wheel and Axle Company, 


Spring Hill Works, Birmingham, Engineers, Ironfounders, and 
General Contractors for Railway Plant. Manufacturers of Wheels and Axles, 
Points and Crossings, Turntables, Wrought and Cast Iron Girders, Bridges 
and Roofs, Bolts, Spikes, ac. &c. &c, (D533) 


ne First-class 20-Horse Power 
High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons, 
Price, £190. 

One ditto, 4-horse power, £35. 

One 10-horse power Vertical High-pressure Engine, on a massive A frame, 
with coil heating apparatus. Price, £85 

Two 6-horse dittu. Price, £70 each. 
Three 4 o » 68 
Three3__s,, ——_— ie 

One 4-horse power Oscillating, Reversible Engine, and Boiler attached, 
with heating tank, complete, and ready for work. Price, £110. 

Patent Self-charging Pumps of every description, for ships, breweries, 
deep wells, fire engines, &c., to order, or on stock.—Apply to WINSTAN 
LEY and KELLY, Engineers, Millwrights, &c., Barton-street, Upper 
Parliament-street, Liverpooi. (D1484) 


‘['° jronfounders, Machinists, and 


OTHERS.—Messrs. LYON, GRUNDY, and CO., Victoria Mills, 
Wigan, bez to call the attention of the Public to th:ir IMPROVED 
MOULDERS’ BLACKING, which is the best article of the kind in the 
market. It makes no waste, and produces a highly finished appearan.e on 
the casting. It is used by all the principal Irunfounders and Machinists 
in Lancashire and Yorkshire, to whom it has yet been introduced. 

Caution.—The above firm has no connection with any other Moulders’ 
Blacking Company, nor will they be responsible for the quality of any 
Biacking unless ordered through them or their agents:—Mr. Angus 
M‘Phail, 2, Royal Exchange-court, Glasgow; Mr. Jonathan Barlow, 6, 
Abchurch-yard, Cannon-street, London, E.; Mr. Frederick Baggaiey, 
Midjand Counties; Mr. Johu Barlow, Northern Counties; Mr. W, Langtry, 
Belfast. (E469) 











. . . 
Partnership. — To Practical Engi- 
NEERS.—WANTED, a PARTNER, to take the place of one retiring 
through ill health, to join the advertiser in carrying on the business of an 
Agricultural and General Engineer, in one of the most impertant agricul- 
tural towns in the midland counties, The works are very commodious, 
situated on the banks of the canal, and within sight of two main railways, 
The property is Freehold, the Plant includes powerful Steam Engine, 
first-class Lathes, Steam Hammer, all necessary tools, &c. &c Capital 
required, about £5,000.—Apply by letter to Messrs. CHESTER and 

UKQUHART, Solicitors, Staple's-inn, London. (E379) 


Partnerships.—Mr. George Thorne, 
Engineers’ and Founders’ Transfer Agent, Partnership Negotiator, 

Valuer, and Accountant, will be found a reliable medium fur the Purchase 

or Disposal of Businesses.—18, Austin-friars, E C. (E171) 


()rmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, ST. GEORGE’S [RO\ WORKS, 








MANCHESTER, beg to call attention to their stock of PATT “RNS for 
SPURand MITRE WHEELS, PULLEYS, &c., being the largest stock in 
the Trade. WHEELS of ANY SIZE and FITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast lron, Bridge Iron, 
Roofing Girders, Turntables, Traversers, Cranes, Water Columns, Pumps, 
and Tanks, Hydraulic and other Presses, &c. &c. (E429) 


‘Lhe City of Manchester Patent Brick 


and TILE COMPANY, LIMITED (EFFERTZ’S PATENT). 
Capital, £50,000 in 10,000 Shares of £5 each. Deposit, 10s. per Share on 
application, and 10s, per Share on allotment. Registered under the 
Companies’ Act of 1862, with limited liability. 
Directors. 
W. NICHOLSON, Esq., Chairman 
(late managing director of the London and Manchester Glass Company), 
W. Koutledge, E-q. (Messrs. Routledge and Ommanney), 
F. Hessemer, Esq. (Messrs. W. F. Higson and Co.). 
E, Tomlinson, Esq. (Messrs. Tomlinson and Jones). 
E. J. ey go Esq. (Messrs. Hughes and Bloodworth), 
/. Weild, Esq., C.E., Queen’s Chambers, Market-street, 
Charles M‘Clunan, Esq., Market-street, 
CONSULTING ENGINBER. 
W. Weild, Esq., C.E. 
SUPERINTENDING ENGINEER, 
Peter Effertz, Esq., C.F. (the Patentee). 
SouicrTors. 
Messrs. Atkinson, Saunders and Co. 
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BANKERS. 
Messrs. Cunliffe, Brooks, and Co. 

The Directors having now completed their preliminary arrangements, 
and the Company being duly registered, are prepared to receive and 
execute orders forthwith, both for the machines (under royalty), bricks, 
tiles, and drain pipes. 

The Directors very confidently invite application for the rema‘ning 
shares ; a considerable number are already subscribed for, and an allot- 
ment will be shortly made. 

. The Directors reserve to themselves the right to limit the first issue of 
shares, 

With machines made under this patent, bricks can be produced superior 
to hand-mede, at one-half the present prices. 

The machines may be seea at work on application, samples of bricks, 
tiles, and drain pipes can also be seen at the Company's Offices, where forms 
of application for shares and further information may be had. 

J. 8. HUGHES, Secretary, 


India Buildings, Cross-street, Manchester. (E375) 





(The Patent Concrete Stone Company 


(Limited).—Incorporated under the Companies Act, 1862, as a Com- 
pany in which the liability of each shareholder is strictly limited to the 
amount of his shares, Capital £100,000, in 10,000 shares of £10 each. First 
issue, 5,000 shares of £10 each, the holders of such first shares to have the 
preference pro rata on all fu:ther issues. Deposit on application £1 per 
share, and £1 10s, on allotment, Further calls not to exceed £2 lvs., at 
intervals of not less than two months, The amount deposited wiil be 
returned, without deduction, in the event of the shares not being allotted. 


DIRECTORS. 
Fredk. Alexander, Esq., banker, Ipswich. 
James Beadel, Esq., 25, Gre-ham-street, London. 
Gcorge R. Burnell, Esq., F.G.8., architect and civil engineer, 14, Lincoln’s- 
inn-fields, London, 
Charles Cubitt, Esq., civil engineer, 3, Great George-street, Westminster, 
J. Allen Ransome, Esq., Orwell Ironworks, Ipswich. 
George Smith, E-q., builder and contractor, 43, Wimpole-street, London. 
Edward Woods, Esq., civil engineer, 3, Storey’s-gate, Westminster, 
Bankers—Messrs. Barnett, Hoares, and Co., London; Messrs, Alexanders 
and Co., Ipswich. 
So.icrtors—Messrs. Dimmock, Nash, and Field, 2, Suffolk-lane, Cannon- 
street, London, 
GENERAL MANAGeR—Fredk. Ransome, Esq. 
Brokexs—Messrs, Barry and Co., Birchin-lane. 
SECRETARY pro tem—Thomas Piper, Esq. 
TeMpPoRARY OFvices, 36, Parliament-street, Westminster. 

The object of this company is to extend the manufacture of the Paten 
Coucrete Stone, one of the most remarkable discoveries of modern times. 
By a chemical combination of great simplicity materia!s almoat valueless 
are converted into stone, so that sand, gravel, chalk, clay, aud the like are 
formed into blocks of any size or shape, or moulded to any pattern, which, 
in a few minutes, without burning, becomes stone of hard and imperishable 
character. No labour of the mason’s chisel is required, and in decorative 
works the cost, as compared with natural stone, is most materially reduced, 
The stone thus formed is of almost universal adaptability, and is applicabl 
to railway works, docks, fortifications, &c., as well as to the every-day re- 
quirements of builders, for cornices, columns, window dressings, steps and 
floors, pavements, grindst 4 ts, tombs, &. It will resist the 
effects of the smoky atmosphere of large towns, and also the saline influ- 
ence of the sea coast, 80 injurious to all stone buildings. 

It has been extensively employed pon the several stations of the Metro- 
politan Railway, on the London, Chatham, and Dover Railway, and else- 
where. A solid block, measuring 7ft. #in. long by 2ft. 2in, wide, by 
2tt. high, weighing upwards of two tons, was exhibited in the western 
aunexe of the International Exhibition , being used as the foundation of a 
steam engine), for which the Prize Medal wus awar.ied. 

The promoters of this Company have been able to enter into a very 
advantag arrang for the purchase of the patents for making the 
“concrete stone” throughout the whole of the United Kingdom (the last 
and most important of which bears date 9th April, 1861), together with a 
stock of materials, machinery, ard plant, comprising an extensive factory 
at Ipswich, and branch works at Norwich, The Ipswich works are most 
conveniently situate, adjoining the Wet-dock, and consist of capacious 
workshops, warehouses, yards, and show-rooms, engine and boiler-houses, 
drying rooms, &c. ; two 5-horse power steam engines and boilers; dissolv- 
ing, grinding, mixing, and sifting apparatus, together with a very compre- 
hensive and valuable collection of moulds and models adapted fur the 
business of this Company. The Norwich works comprise an extensive yard 
with newly erected buildings, containing a steam engine, with suitable 
machinery and plant. They have also a wharf upon the vavigable river, 
within a short distance of the railway station, Tne above works are in full 
working order, and thus, under the proposed arrangements, all delays in 

ing the remunerative operations of this company are avoided, 














PRIZE MEDALS—PARIS, 1855; LONDON, 1862. 


MINE VENTILATORS. 


For 120,000 cubic feet of air per minute, £180 
229 


—_— “« «ww * 
ann ae ae ee 
ia Sar cae a. 


These Machines are guaranteed to exhaust 20,000 cubic feet of air per 
pound of coal, producing a vacuum or suction equal to ljin. water 
column, 

SoLe MANUFACTURERS AND LICENSEES OF 


PLAT? & SCHIELE’S SILENT FANS, 
SCHIELE’S TURBINE WATER WHEELS, 
SCHIELE’S BLAST ENGINES, 
SCHIELE & WILLIAMS’ MARINE VENTILATORS. 


THE NORTH MOOR FOUNDRY COMP’, 
OLDHAM. (E336) 





From the facility of manufacture and the small outlay required for the 
establishment of works, it is proposed to carry on the business of this 
Company, mainly, by granting licenses throughout the United Kingdom, 
retaining the mwanufactories already established in Ipswich and Norwich, 
and the metropolis, tor the direct operations of the Company, It is also 
further proposed to extend the application of the same chemical agents to 
the preservation of stone in existing buildings. Many important applica- 
tions for licenses are now under consideration. 

The prospects of success may be very shortly summed up as follow :— 

1. In the very cheap production of a building material of the best quality 
for all ornamental and ordinary purposes, ; ; 

2. In the enabling licensees to make this useful material inany given 
locality without incurring heavy expenses for plant or buildings. 

3. In the application of a process (the best hitherto known) asa weather- 
proof coating, and for the preservation of buildings already e b 

From these suurces may be anticipated an immediate and ample return 
of protit on the capital invested. 

The patent concrete stone has been subjected to the most severe tests, 
and has not only withstood the trials, but obtained an unqualified testi- 
monial from one of the most distinguished professors of chemistry in 
London, whose opinion has been thoroughly endorsed by eminent engi- 
neers, architects, and builders. 

A copy of the Articles of Association can be seen, and prospectuses ob- 
tained, at the tem offices of the Company, or from the brokers, to 
whom applications for shares are to be sent. (F385) 
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BRYAN JOHNSON, | CORRUGATED IRON WORKS. PENCILS, Black Lead, and Coloured Chalks. 
1 : , 
ENGINEER, CHESTER. Au kinds of Iron Roofing, Buildings, 4. W. FABER’S POLYGRADE LEAD PENCILS. 


WORKSHOPS, Stores, Houses, Cararches, Schools, &c., for heme or or Sold by all Stationers and Artists’ Colourmen. 
exportation. Manufacturer of Hot-water paratus for Horticultural and ¥ : 
other buildings.—Apply to W. H. GRIFFITH (at (late RICHARD WALKER), Sole Agents.: SEN Landon, ROCHUREEM, 9, oe 
Grange-road, Bermondsey, S.E. (B134) . ri 














Prize 5 Modal, International Exhibition, 1862. 
THE IMPERIAL IRON TUBE COMPANY, 
Successors to GEORGE B. LLOYD and CO,, 


GAS STREET AND BERKELEY STREET, 
BIRMINGHAM; 


Manufacturers of Wrought Iron Tubes and Fittings, 



































BRANCH LINE LOCOMOTIVE. FOR GAS, STEAM, AND WATER. 
Maker also of Machinery and Cast- PATENT GLASS ENAMELLED AND GALVANIZED TUBES, rn 
() f a J WORKS, &c. & 
Special = Hg rg eae, a MACHINES L. A an WwW E .. D E €o0 | R- Oo. N B oO 1 # E R T U BE ES u 
re sod olson ef Wh phen — FUEL. Mull Work - rete lh a 
good col} ection o' heel Patterns 67 














INTERNATIONAL EXHIBITION, 1862. 


RN PRIZE MEDAL AWARDED TO 
Meee BISCHOFF, BROWN, & CO., 


MANUFACTURERS OF 
FOR TUEIR 


ULAR TUYERES, 
PATENT TUBUL PATENT WET GAS-METER, 


fi, Pe U4 Ke \ 
Tx Ree 186 Peta 
Sees f ay 
| erie oy; “e xy 
Kea See % it 
‘FA 3 bios Ne So, DESH 
Nt Toa rg BEING SE fo SSF 
' “SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 

Messrs. Biscuorr, Brown, and Co. beg to draw the attention of the Managers of Gas Companies to the improvements made in their PATENT 
WET METER, which overcomes all the objections hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 
not require any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 
when the Meter was first fixed. 


The advantages of this Meter are illustrated and explained at the EXHIBITION by the | aid bya of Biscuorr, pe eae and Co.’s EXPERIMENTAL 
GASHOLDERS and PRESSURE GAUGES, where Price-lists and all particulars can be y app 
The Patent Tubular Tuyere possesses LANGHAM WORKS, GEORGE STRSET, GREAT PORTLAND STREET, LONDON, W. (= 
great advantages over the ordinary Tuyeres, a for wg map teenie aetna eBbritek: at ath ss, Mc 
1 T easy working. A current of cold water going direct to the nozzle ss as 
oe vent their destroction, however much they may be exposed to the fire. International Exhibition, 1862. 
We repair them at half the first cost, making them equal in size to new 


ones, all parties returning them carriage paid, RABLE MENTION OR STEAM ENGIN 
No. 1 Tuyere, l6in. long .. «+ os oe 08 of © 28s, each, ONE PRIZE MEBAL ARD OnE HOW F 1 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 

















No, 2 * 1sin. yy a = «wee oe oo ee 

No. 3 ” 201 ” “oe Ae ma em eee & 

No.4 ie eee [Double and Single Cylinder Hori- 
2 ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 


, 
No 24in co oe ce ce ce se GAM. 
Delivered at ¢ "hestertield Station. Terms, Nett Cash Quarterly. (E56) 
COOK’S 


PATENT PORTABLE HAND PUNCH 
(Kjompletely Supersedes 


the Bear or Dog at present in use. Jt 
weighs about 50 1b., and with it a boy can punch 
Z holes in § boile r *plate at the rate of one per 
minute, It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
Ift,, it ean be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used, ee E FSS i : 
It is simple in its construction, and not liable to : 3 - eer ESS 


yet out of order. It has been adopted by the TANGYE BROTHERS & PRICE, ‘BIRMINGHAM, 


ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
grom 2 1b. ‘upwards per indicated horse- “power per hour. 


They are manufactured from 2 to tv0-horse power ; from 10-horse 
power upwards, with Condensers" or without ; the higher powers on 
framed bed, uniting the principle jof the girder and solid plate; are 
completely ‘relf- contained, require no elaborate foundations, ure uusur- 
passed for workmanship, ‘simplicity, and economy, and are adapted 
for Flour Mills aud every description of Factory. 


Further particulars, with prices, may be had free on application to 





BARRETT, EXALL, AND ARDREWES, 


KATESGROVE IRONWORKS, READING. 
(E418) 











Government ond various large engineering esta- 
blishments, and is highly ap; roved. 








a SOLE MAKERS OF WESTON'S PATENT PULLEY BLOCKS,  <sieamscmomso 
Sole Agents, Meow, 8. and E. RANSOME PATENTEES AND MANUFACTURERS OF 


WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most 
simple in action and construction, very safe and portable, made of the | 
best scrap iron, and so arranged that one man can lift from 4 to 60 | 
tons, 

ILYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, 


Essex Street, Stranp, W.C. 


And naay be had of all Wholesale Ironmongers’ 
(D1480) 





PRIZE MEDALS. — 


INTERNATIONAL Exursition, Class I. ard IT. 


PATENT PLUMBAGO CRUCIBLES. 
r [‘he Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the onLy matic «nts 
kind for which a MEDAL has been AWARDED, and are now used exclusively Steam Winches, and Cranes. 
by the English, Australian, aud Indian Mints; the French, Russian, and London Agent—Mr. 8, HOLMAN, 18, Cannon-street, E.C. 
other Continental Mints: the Royai Arscnals of Wovo!- PATENT Jack. (B609 
wich, Brest, and Toulon, &c. &c. ; and have been adopted _Wre ROUGHT F IRON Sup Jacx, 
by most of the large Engineers, Brass Founders, and == = 
Kefiners in this country and abroad. The great supe- 


ee eta terteee eee PATON'S PATENT MIVERAL BORING MOVING CYLINDER STEAM HA MMERS, 

pes pre ecg Bim 4 oF eee ee oauie AND W IN DING MACHINE, MANUFACTURED BY 

“Eiy apunehant o ceaan of eanegeen mre 

aan become heated eon more sable > teagan W I L L I A M D I x 0 N 

other crucibles, In consequence ot their great durability - c Pe Vv A N B A R Fl R fe} N Ww re) R K Ss re . A Ss C O Ww 
> e 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 


































aie the saving of waste is also very considerable. 
The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEARLE TkuN MELTING, the average work- 
ing of which has proved to be about sEVEN bays; STEEL MELTING, which 
are found tosaV® NEARLY A TON AND A HALP OF FUEL TO EVBRY TON OF STEKL 
Fusep ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Lron. 

‘The Patent Plumbag o Crucible Company likewise manufacture and 
mport Clay Crucibles, ‘Mufiles, Vortable Furnaces, &°., 8S ove Backs, all 
descriptions of Fire Standing ‘goods, and every requisite for the Assayer 
and Dentist, 

For Lists, Testimonials, &c., anp'y to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W (E5 


A NUMBER 





of these 


BORING MACHINES 


Are at present 


— WESTON’S 
| PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
4-TON TO 1 TON. 


The load cannotslip, even if the chain is suddenly 
let go. 


S. and E, RANSOME and 06., 
SOLE WHOLESALE AGENTs, 
31, Essex-streret, Stranp, Lonpon. 


WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borixe, 
And wit 
THREE TIMES 
THE SPEED. 












With Srocket Wurst, as £§KETCH Suowy, 

















To lift 3 3 4 tons 
Zi 50 5150 7 
Chain, per ft. 10 11 18 
Rope, 5 5 5 
WitHour Sprocket Wuzet. 
ti. 1 . 
Be aie en. Single and Double-Acting Hammers, 
21100 %%° 6 100 800 3100 ANY WEIGHT, continue to be manufactured at the above 
Chais, per ‘6 $ 10 10 address, of the different designs as during the currency of the late 
E°6s) Mr. Condie’s patent. Pressure of steam required 25 Ib. and 30 Ib. to 


35 Ib. according to weight of Hammer. (D2173) 
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()sice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to» rocure British and Foreign Patents for Inventi and Regi i 
ot Designs, at reduced charges. Intending patentees should obtain their 
“Handbook for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


{ jilice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to ail patents granted from 
1617 to the present time, ix applying —— or by letter to Messrs. 
PRINCE and CO., Patent Oflice, 4, Trafalgar-square, Charing cross. (5017) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent matters), 
62, Chancery-lane, London, “‘ A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


[2ventors Assisted.—Tongue and 
BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty years’ experience, 34, Southampton-buildings, Holborn, W.C, 
Provisional protection for six months. Designs registered. Any informa- 
tion gratis. ee ___(B586) 
. 
Patent Office, 53, Chancery-lane.— 
; Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Dranghtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
la of information and plate of Mechanical Motion free on application. " 
(93 




















Patents.—Inventors can be supplied 
(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTS and REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Bociety of Arts. (B691) 


atents.—Mr.. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘ Guide toInventors™ free by post. (8690 


ry 
[0 Inventors.—The General Patent 
COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges. 
Unusual advantages afforded to Inventors, A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis, 
(B6 R. MARSDEN LATHAM, Sec, 


B610) 
o Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T, DON, Agent. (D981) 


Te Ironfounders, &c. — J. Ireland, 


Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester. (D1905) 


Paswell’s Patent Hydraulic Forging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of there Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 

















[ron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 
ef smith and founders’ work.-JAS. HAYWOOD, jun., Phenix Foundry 
Derby. Bn a OO a, as. Bex (D145) — 
Second-hand Mathematical Instru- 
MENTS, by ELLIOTT, TROUGHTON and SIMMS, DOLLOND, and 
Others. The cheapest house in London is WM. LAWLEY’S, 78, Farringdon- 
street, City. Bow Pens by Troughton and Simms, from ls. 6d. each ; 
second-hand Telescopes, Opera, Race and Tourists’ Glasses, by Voigtlander, 
Dollond, and others. Instruments, Telescopes, &c., bought or exchanged, 
(D2163) 








TO RAILWAY COMPANIES, 


‘The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &c. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, &c. (F4) 





TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


‘The Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers, Eugine Packing. 
And all other India-Rubber articles in use by engineers and others, To 
be had at the Mills, Tottenham, N., Middlesex, Warehouse, 9, Gresham. 


street West, London, E. C. - 
N.B.—Scle Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubhber, up to 6 ft. 4 in, diameter. in any thickness. (621) 


To Contractors.—Sissons and White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrece, Hull. 

Extract from a report of a paper on Pile Driviny, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5in, 1859 :— 

“Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful.’ 

(D624) 


Bourd on’s Pressure and Vacuum 
GAUGES.—Report of the Jury of the International Exhibition of 
1e62 :—** The bent tube manometer of Mr. Bourdon is a most ingenious 
and correct indicator of pressure, and, under ail circumstances, the BEST 
IN THE EXHIBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and CO., Engineers, Pha@nix Foundry, Great Dover- 
street, and Kent-street, Borough, London. (D2085 





. , ° 
K B. Wilson’s Patent Atmospheric 
@ CAST STEEL and MALLEABLE IRON CONVERTING VESSEL 
and SYSTEM put up and set to work for £2,000, comprising Building, 
Steam Power, Converting Vessel, Reverberatory Furnace, Trucks, Rails, 
Turntables, &c. 

PATENT CONICAL ROLLING MILL, for rolling every description of 
circular work. 

PATENT COMBINATION PRESS, with Forge Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description of forge work, and pressing other substances, 

PATENT DISC RAILWAY WHEEL, in Wrought Iron or Steel. 

PATENT RADIAL ARM, for supplying steam to oscillating cylinders and 
atmospheric vessels. 

For terms of Royalty, and other particulars, apply to E. B. WILSON, 5, 
Parliament-street, Westminster, 8. W. (D2237) 








rinting. — Estimates for Printing 

any Description of Work forwarded by TAYLOR and GREENING, 

of Graystoke-place, Fetter-lane, London, Printers of ‘‘ THE ss — 
(C924) 


[agraving on Wood.—Architectural 


and MECHANICAL DIAGRAMS, CATALOGUE ILLUSTRATIONS, 
&c., in the best manner, at moderate charges, by J. H. PASCOE, ¥, Essex- 
street, Strand, ad (E411) 


: mln 
‘[elegraphs.—Reid Brothers, ‘Tele- 
GRAPH Engineers and Submarine Cable Manufacturers, 25, 
University-street, and 12, Wharf-read, City-road, London, Contractors for 
Pole, Subterranean, Submarine, and Over-house Telegraphs. Instruments, 
Insulators, Batteries, Bells, Tools, and Stores of every description always 
in stock. (D2185) 


Permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E,, 22, Buckingham 
street, Adeiphi, W.C. (3987) 
wa ” > ny . 
eorge Deeley, Priorfield Foundry, 
near BILSTON, STAFFORDSHIRE.—Maker of Steam Engines, 
Sugar Miils, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds, Also Chilled and Grain Rolls, 
and Castings of every description fer Lronworks, Buildings, Bridges, and 
post attain n, -» sl ES aaa (D1804) | 
= " 
} obert Stephenson and Co. buy Pig 
and MANUFAC: URED IRON of every description for Consumers 
and Capitalists, Metal Brokers, &c.—Middlesborough-on-Tees. (E474) | 
1 ~ ; 
\ alleable Iron Castings, Manufac- 
4 TURED by the ORIGINAL PATENTEES. Orders promptly 
attended to.—EDWARD LUCAS and SON, Drouficld Foundry, near 
Shettield. (P55) 
7 me mee vd et. La: a oe > : ¢ a 
C ushing Millis (Schiele’s Patent), 
for Quartz, Ures, Barytes, Cements, Limestone, Emery, Chalk, Salt, 
Soda,-Ash and other Chemical productions, ( oprolites, Boues, and other 
materials for Manure, Charcoal, Logwood, Indigo, and other Colours, 
all kinds of Paints, &c. No loss by dust, self-acting in feeding and sifting. 
The most economical machinery for the purpose.—Apply to Mr. SCHIELE, 
20, Milton.street, Stockport-road, Manchester. (E169) 





Steam Boilers.—Portable and every 
other description of Boilers, Sugar and Brewing Pans, wrought- 
iron Girders, &c., manufactured by WILLIAM CAFFERATA, at the Great 
Northeru lronworks, Newark-ou-Trent, of the best matcrial and work- 
manship, proved and warranted perfect under a high pressure. Super- 
intendent of Works, JOHN GLASSON. (D2182) 


Steam Boilers made by William 
WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tigtt under a high pressure, ano 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 


Steam Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} vo 
14 tons.—_JOHN CAMERON, Works, Egerton-strect, Hulme, Manchester, 
(C1898) 











Tg EE EOE WY aE es 
Machinery, Home and Export, for 

MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General lronwork, 
N.B.—S, HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C,. 


Illustrated Catalogues tree, on stating requirements. (D182) 


Wheatley Kirk (Principal of the 


Zz 

4 I firm of Wheatley Kirk and Co., Engineers, Contractors, &c.), 
Archimedian Works, Albert-street, St. Mary's, Manchester, continues (after 
upwards of twenty years’ experience) personally to attend to Valuations, 
Arbitrations, or Sales by Private Contract or Public Auction, of every 
description of property appertaining to Engineering Machinery or Plaut 
in Eugineering establishments, Mills, Factories, Works, &., with the 
Lands, Estates, and Buildings bc longing thereto ; also in Railways, Mines, 
&c.—Albert-street, St. Mary’s, September, 1862. 1584) 


: ‘ 
it ailway Wheel and Axle Company, 
Spring Hill Works. Birmingham, Engineers, Ironfounders, and 
Genera] Contractors for Railway Plant, Manufacturers of Wheels and Axles, 
Points and Crossing-, Turntables, Wrought and Cast Iron Girders, Bridges 
and Roofs, Bolts, Spikes, &c. &. &, (D533) 


(ne First-class 20-Horse Power 

High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons, 
Price, £190. 

One ditto, 4-horse power, £35. 

One 10-horse power Vertical High-pressure Engine, on a massive A frame, 
with coil heating apparatus, Price, £85 

Two 6-horse dittu. Price, £70 each, 
Three 4 9” » 26 a 
Three 3 os - oe ~« 

One 4-horse power Oscillating, Reversible Engine, and Boiler attached, 
with heating tank, complete, and ready for work. Price, £110, 

Patent Self-charging Pumps of every description, for ships, breweries, 
deep wells, fire engines, &c., to order, or on stock.—Apply to WINSTAN- 
LEY and KELLY, Engineers, Millwrights, &c., Barton-street, Upper 
Parliament-street, Liverpool. (D14g6) 


. , no 
\ilners 212° Holdfast and Fire- 
4¥A RESISTING SAFES, n ducting, vapounising, compensating, 
double, treble, quadruple chambered, with all the improvements under their 
quadruple patents of 1840-51-54-55, including their powder-proof, drill- 
proof, hard steel plate covered unpicisole solid locks and solid lock-cases and 
doors, witnout which no safe is secure, have been publicly tested in every 
large town, and have protected their contents in hundreds of cases of de- 
structive fires and attempted robberies, The strongest, best, and cheapest 
safeguards against robbery and fire. Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c. Milners’ Phawix (212°) Safe Works, Liver- 
pool, the most extensive and complete in the world, employing nearly 500 
men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, producing more safes than all the other safe-makers together, 
and just enlarged to accommodate 1,000 workmen, always open for 
inspection. Circulars free by post. Milners’ London Depot, 47a, Moorgate 
street. City. 14946) 














PRIZE MEDALS—PARIS, 1855; LONDON, 1862. 


MINE VENTILATORS. 


For 120,000 cubic feet of air per minute, £180 
160,000 ” ” ” » pa 
200,000 -" ” 9” 2” 260 
+» 250,000 ” ” ” ” 300 
These Machines are guaranteed to exhaust 20,000 cubic feet of air per 
pound of coal, producing a vacuum or suction equal to ljin. water 
column, 


Soe MANUFACTURERS AND LICENSEES OF 


PLAT? & SCHIELE’S SILENT FANS, 
SCHIELE’S TURBINE WATER WHEELS, 
SCHIELE’S BLAST ENGINES, 

SCHIELE & WILLIAMS’ MARINE VENTILATORS. 


THE NORTH MOOR FOUNDRY COMPY, 


OLDHAM. (E336) 





Partnership. — To Practical Engi- 


NEERS.—WANTED, a PARTNER, to take the place of one retiring 
through ill health, to join the advertiser in carrying on the business of an 
Agricultural and General Engineer, in one of the most impertant agricul- 
tural towns in the midland counties. The works are very commodious, 
situated on the banks of the canal, and within sight of two main railways, 
The property is Freehold, the Plant includes powerful Steam Engine, 
first-class Lathes, Steam Hammer, all necessary tools, &. &c Capital 
required, about £5,000.—Apply by letter to Messrs. CHESTER and 
UKQUHART, Solicitors, Staple's-inn, London. (E379) 


> rr 
artnerships.—Mr. George Thorne, 
Engineers’ and Founders’ Transfer Agent, Partnership Negotiator, 
Valuer, and Accountant, will be found a reliable medium fur the Purchase 
or Disposal of Businesses.—18, Austin-friars, E.C, (E171) 











a ee ) y . 

rmerod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORG IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATT*RNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns, List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Kooting, Girders, Turntables, Traversers, Cranes, Water Columns, Pym, s, 

and Tanks, Hydraulic and other Presses, &c. Xe, ceo) 








° ° 
, [ihe City of Manchester Patent Brick 
and TILE COMPANY, LIMITED (EFFERTZ’S PATENT). 
Capital, £50,000 in 10,000 Shares of £5 each. 
application, and 10s, per Share on allotment, 
Companies’ Act of 1862, with limited liability. 
Direcrors, 
W. NICHOLSON, Esq., Chairman 
(late managing director of the London aud Manchester Glass Company), 
V. Routledge, Esq. (Messrs, Routledge and Ommanuey), 
F. Hessemer, Esq. (Messrs. W. F. Higson and Co.), 
. Tomlinson, Esq. (Messrs, Tomlinson and Jones). 
,. J. Hughes, Esq. (Messrs, Hughes and Bloodworth), 
W. Weild, Esq., C.E., Queen’s Chambers, Market-street, 
Charles M‘Clunan, Esq., Market-street. 
CONSULTING ENGINEER. 
W. Weild, Esq., C.E. 
SUPERINTENDING ENGINEER. 
Peter Effertz, Esq., C.E. (the Patentec), 
SOLIciTors. 
Messrs. Atkinson, Saunders and Co, 
BANKERS, 
Messrs. Cunliffe, Brooks, and Co, 

The Directors having now pleted their pre! 'y arrangements, 
and the Company being duly registered, are prepared to recetve and 
execute orders forthwith, both for the machines (under royalty), bricks, 
tiles, and drain pipes. 

The Directors very confidently invite application for the rema'ning 
shares ; a considerable number are already subscribed for, and au allot- 
ment will be shortly made, 

The Directors reserve to themselves the right to limit the first issue of 
shares. 

With machines made under this patent, bricks can be produced superior 
to hand-mede, at one-half the present prices. 

The machines may be seen at work on application, samples of bricke, 
tiles, and drain pipes can also be seen at the Company's Offices, where forms 
of application fur shares and further information may be had, 

1. J. 8. HUGHES, Secretary. 

India Buildings, Cross-street, Manchester. (E875) 








Deposit, 10s. per Share on 
Registered under the 


-- 








a) 1 . 

[ihe Patent Concrete Stone Company 

(Limited).—Incorporated under the Companies Act, 1862, as a Com- 
pany in which the liability of each shareholder is strictly limited to the 
amount of his shares, Capital £100,000, in 10,000 shares of £10 each, First 
issue, 5,000 shares of £10 each, the holders of such first shares to have the 
preference pro rata on all further issues. Deposit on application £1 per 
share, and £1 10s. on allotment, Further calls not to excced £2 lus., at 
intervals of not less than two months, The amount deposited wi'l bo 
returned, without deduction, in the event of the shares not being allotted. 

Direcrors, 
Fredk. Alexander, Esq., banker, Ipswich, 
James Beadel, Esq., 25, Gresham-street, London. 
George R. Burnell, Esq., F.G.8., architect and civil engineer, 14, Lincoln's- 
inn-fields, London, 
Charles Cubitt, Esq., civil engineer, 3, Great George-strect, Westminster. 
J. Allen Ransome, Esq., Orwell Lronworks, Ipswich. 
George Smith, Esq., builder and contractor, 43, Wimpole-street, London. 
Edward Woods, Esq., civil engineer, 3, Storey’s-gate, Westminster, 
Bankers—Messrs. Barnett, Hoares, and Co,, London; Messrs, Alexanders 
and Co., Ipswich. 
Sonicrrors—Messrs. Dimmock, Nasu, and Field, 2, Suffolk-lanc, Cannon- 
street, London, 
GENERAL MANAGeR—Fredk. Ransome, Esq. 
Brokens—Messrs, Barry aud Co., Birchin-lane. 
SECRETARY pro tem—Thomas Piper, Esq. 
TEMPORARY OrFices, 36, Parliameut-street, Weseminster. 

The object of this company is to extend the manufacture of the Paten 
Concrete Stone, one of the most remarkable discoveries of modern times, 
By a chemical combination of great simplicity materials almoss valueless 
are converted into stone, so that sand, gravel, chalk, clay, and the like are 
formed into blocks of any size or shape, or moulded to any pattern, which, 
in a few minutes, without burning, becomes stone of hard and imperishable 
character. No labour of the mason's chisel is required, and in decorative 
works the cost, as compared with natural stone, is most materially reduced. 
The stone thus formed is of almost universal adaptability, and is applicabic 
to railway works, docks, fortifications, &c,, as. well as to the every-day re- 
quirements of builders, for cornices, columns, window dressings, steps and 
tloors, pavements, gri t " ts, tombs, &-. It will resist the 
effects of the smoky atmosphere of large towns, and also the saline influ- 
ence of the sea coast, 50 injurious to all stone buildings. 

It has been extensively employed "pon the several stations of the Metro- 
politan Railway, on the Londo», Chatham, and Dover Kailway, and else- 
where. A solid block, measuring 7it. 9in. long by 2ft. 2in, wide, by 
2tt. high, weighing upwards of two tons, was exhibited in the western 
annexe of the International Exhibition (being used as the foundation of a 
steam engine), for which the Prize Medal was awar ‘ed, 

The promoters of this Company have been able to enter into a very 
advantageous arrangement for the purchase of the patents for making the 
**concrete stone” throughout the whole of the United Kingdom (the last 
and most important of which bears date 9th April, 1801), together with a 
stock of materials, machinery, and plant, comprising an exteusive factory 
at Ipswich, and branch works at Norwich, The Ipswich works are most 
conveniently situate, adjoining the Wet-dock, and consist of capacious 
workshops, warehouses, yards, and show-rooms, engine and boiler-houses, 
drying rooms, &e, ; two d-horse power steam engines and boilers ; dissoiv- 
iny, grinding, mixing, and sitting apparatus, together with a very coupre- 
hensive and valuabie collection of moulds and models adapted for the 
business of this Company. The Norwich works comprise an extensive yard 
with newly erected buildings, containing a steam engine, with suitable 
machivery and plant, They have also a wharf upon the vavigable river, 
witiin a short distance of the railway station, The above works are in fail 
working order, and thus, under the proposed arrangements, all delays in 
commencing the remunerative operations of this company are avoided, 

From the facility of manufacture and the small outlay required for the 
establishment of works, it is proposed to carry on the business of this! 
Company, mainly, by granting licenses throughout the United Kingdom,” 
retaining the manufactories already established in Lpswich and Norwich, 
and the metropolis, tor the direct operations of the Company. It is also 
further proposed to extend the application of the same chemical agents to 
the preservation of stove in existing buildings. Many important applica- 
tions for licenses are now under cousideration. 

The prospects of success may be very shortly summed up as follow :— 

1. In the very cheap production of a building materia! of the best quality 
for all ornamental and ordinary purposes, 

2. In the enabling licensees to inake this useful material in any given 
locality without incurring heavy expenses for plant or buildings. 

3. In the application of a process (the best hitherto known) as a weather- 
proof coating, and for the preservation of buildings already erected, 

From these suurces may be anticipated an immediate and ample return 
of protit on the capital invested, 

‘the patent concrete stone has been subjected to the most sev@re tests, 
and has not only withstood the trials, but obtained an unqualified testi- 
monial from one of the most distinguished professors of chemistry in 
London, whose opinion has been thoroughly endorsed by eminent engi- 
neers, architects, and builders. 

A copy of the Articles of Association can be seen, and prospectuses ob- 
tained, at the temporary offices of the Company, or from the brokers, to 
whom applications for shares are to be sent. F365 
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SMITH’S PATENT 


STEAM AND WATER PRESSURE 
AND VACUUM GAUGES. 





[These Gauges are acknowledged to 


be the Best, Cheapest, and most durable of any in use. Every 
Gauge is warranted for two years. 

Illustrated Price Lists sent on application to SYDNEY SMITH, Hyson 
Green Brass Works, Nottingham. 

London iat a. ‘MILLER, 1, si sbsanetsaaiitind setstnthiind N. (E36') 











~ MESSRS, KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 





Phe Patent Tubular Tuyere possesses 


it advantages over the ordinary Tuyeres, both fer its durability 
and easy working. A current of cold water going direct to the nozzle 
preveuts their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 
No, 1 Tuyere, 16in. ‘long os 66 tee ee “ee 00 oe Ee, 





No, 2 - 18in. yy aa a a ae a Sh CU 
No. 3 ~ 20in. ,, so 6a 06 oe et ce 6s BER gp 
No. 4 ye 22in. 4, ge te ec co ce 60 ce GOR “» 
No.5 os Ain. oe ee #0 ce ce co 00 Gh op 
Delivered at Chestertield Station. Terms, Nett Cash Quarterly. (E56) 
COOK’S 


PATENT PORTABLE HAND PUNCH 
(jompletely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib,, and with it a boy can punch 
# holes in 4 boiler ’plate at the rate of one per 
minute, It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft,, it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Messrs. 8. and E. RANSOME 
and Co., 
Essex Street, Stranp, W.C. 


And may be had of all Wholesale Ironmongers’ 
(D15s0) 











PRIZE MEDALS. 


INTERNATIONAL Exursition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
iPihe Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the onty 
kind for which a M&paL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints: the Royai Arscnals of Wool- 
wich, Brest, and Toulon, &c, &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
rierity of these Melting Pots cousists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 me Itings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles, In cons equence of their great durability 
the saving of waste is also very considerable. 





The Company have rece ntly introduced Crucibles esvec jally adapted for 
the following purposes, viz., MALLEABLE TRON MELTING, the average work. 
ing of which has proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to8AVE NEARLY A TON AND A HALF OF FUEL TO KVERY TON OF STEEL 
russp ; and for Zinc MELTING, lasting much longer than the ordinary lron 


pots, and saving the great loss which arises from mixture with Lron., 

The Patent Plumbag o Crucible Company likewise manufacture and 
import Clay Crocibies, ‘Muflles, Portable Furnaces, &¢., Stove Backs, all 
descriptions of Fire Standing "goods, aud every requisite for the Assayer 

and Dentist, 

For Lists, Testimonials, &c., ann'y to 

YUE PATENT PLUMBAGO CRUCIBLE COMPAN ¥, 
_battersea Works, London, 8.W (ES 


“<i WESTON’S. 
PATENT DIFFERENTIAL PU:LIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
4-TON TO 1 TON, 

The load cannot as 9 if the chain is suddenly 
et go. 


S. and BE. RANSOME and C6., 
SOLE WHOLESALE AGENTS, 


51, Essex-street, Stxanp, Loxvon. 











Witu Sprocket Wuret, as £KeTcu Suowy, 
To lift 2 3 4 tons. 





50 51 








&i 50 00 
" Sa Chain, per ft. 10 ll . 18 
Naam Rope, per ft. 5 5 5 
Wituovur Sprocket Wuze.. 
y To lift 4 1 i $ tons. 
£1100 1176 2100 300 8i00 
Chair, per ft, 6 6 bi) 10 10 





GENUINE MUSEN SPIEGEL IRON, 


FROM THE MINES OF THE 


COLOGNE AND MUSEN MINING COMPANY, 


NEAR SIEGEN, RHENISH PRUSSIA. 


SOLE AGENTS FOR GREAT BRITAIN, 


_LEISLER BOCK, AND CO., GLASGOW. ex 


GEORGE LOW, Millgate Ironworks,  Newark-on-Trent, 


IMPROVED ‘TURBINE WT ATER WHEELS. 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 


G. L. also begs to recommend a special class. of TURBINE, adapted fer extreme High Falls (200 to 500ft.), and consuming small quantity cf 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 
MILL GEARING, CENTRIFUGAZ PUMPS, AND | EBYDRAUIIC MACHINES, (2075) _ 
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~ THOMAS WORSDELL, Berkeley-street, Birmingham. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Steam, Wharf, Ship, and Travelling 
Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; 
Steam and Hand Crab Winches ; Travelling Crabs for Gauutry 
Frames ; Pulley Biocks, 

Lathes ; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machines; Katchet Braces and General Machi- 
nery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, 
Bottle, &c. ; Improv ed Patent Wrought Tron Hydraulic Jacks, 
to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
a Steel, Chain Cables, and Small Portable for Girders and 

re. 
gy Railway Train Bell Signal Apparatus: Rail-setting Presses, 
gim Crows, and other Contractors’ Tools ; Railway Buffers, 
= screw Couplings, Bolts and Nuts, &c, 
"STEAM M CRANES, LIFTING JACKS, &c., KEPT 1N STOCK. _ 


INTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL AWARDED TO 


BISCHOFF, BROWN, & CO., 


FOR THEIR 


PATENT WET GAS-METE®2, 


BEING 
“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


Messrs. Biscuorr, Brown, and Co. beg to draw the attention of the Managers of Gas Companies to the improvements made in their PATENT 
WET METER, which overcomes all the objections hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 
not require any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 


when the Meter was first fixed. 
The advantages of this Meter are illustrated and explained at the EX!TIBITION by the aid of one of Biscuorr, Brown, and Co.’s EXPERIMENTAL 


GASHOLDERS aud PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application at 


LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, W. (3065 


TANGYE BROTHERS & PRICE, BIRMINGHAM, — 


SOLE MAKERS OF WESTON'S PATENT PULLEY BLOGKS, 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most 
simple in action and construction, very safe and portable, made of the }! 
best scrap iron, and so arranged that one man can lift from 4 to 60 
tons. 

HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, 
Steam Winches, and Cranes. 


London Agent—Mr. 8. HOLMAN, 18, Cannon-street, E.C. 
(B609 




































‘e 
Wroveut | Tron SI Sup Jack. 











PATON'S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE, eascrscrono o 
WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 

















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borixe, 
And wit 
THREE TIMES 
THE SPEED. 





Single and Double-Acting Hammers, 
ANY WEIGHT, continue to be manufactured at the above 
address, of the different designs as during the currency of the late 
Mr. Condie’s t.. -Pressure of steam required 25 Ib. and 20 Ib. to 
35 th. according to weight of Hammer 73) 
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(ice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to rocure British and Foreign Patents for Inventions, and Registrations 
of Designs, at reduced c Intending patentees should obtain their 

“ H.ndbook for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


( itice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘*‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, b applying rsonally or by letter to Messrs, 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent a 
62, Chancery-lane, London, “tA Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


inventions Patented Free of Risk to 


Inventors, also Pecuniary Aid, and other unusual advantages, obtained 
through Mr. A. MANN, M A., 8 and 9, Salisbury-street, Strand, Particu- 
lars, with a pamp hlet containing useful hints, free by post, (E539) 


Patent Office, 53, Chancery- lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVEN TORS requiring assistance in preparing Drawings and Specifi- 

cations, and in patenting and carrying out mechanical inventions. ( ircu- 
la of information and plate of Mechanical Motion free on application. 
(933 


atents—Mr. Vaughan, Member 


of the Society of Arts, British and ‘Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent ‘for Inventions. “Provisional pro- 
tection, 6 to 8 guineas. A “ Guide toInventors* free by post. (690 


‘To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at mocerate charges, 
Unusual advantages afforded to Inventors. A HANDBOK as to the 
course of procedure and charges for securing patents is ued gratis. 

(B610) R. MARSDEN LAT HAM, See. 


Paper-Makers. — All Kinds of 


T° 

MACHIN — and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-cliss Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class referenves.—T. DON, Agent. (D981) 


| ) Ironfounders, nk. Ireland, 
Foundry Engineer, Manchester, begs to call the attention of ine 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 3) per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37, Princess-street, Manchester. (D1905) 


Pasvell’s Patent Hydraulic F orging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to vecome the Manufacturers of the-e Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 

(D1769) 



































Gecond- -hand Mathematical Instru- 


MENTS, by ELLIOTT, TROUGHTON and SIMMS, DOLLOND, and 
Others, The cveapest house in Lond. nis WM. LAWLEY’S, 78, Farringdon- 
street, City. Bow Pens by Troughton and Simms, from 1s. 6d. each; 
second-hand Telescopes, Opera, Race and Tourists’ Glasses, by Voigtlander, 
Dollond, and others. Instruments, Telescopes, &c., bought or exchanged. 
D2163) 








TO RAILWAY COMPANIES, 


‘The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 

Fleet-street ; Manufacturer of Steam 

Cocks, &c. ; Patent Auti-Friction 
(F'4) 


founder, Nos. 8 and 9, Shoe-lane, 
Fittings, Diving Apparatus, Pumps, 
Metal, Gun Metal, Brass Castings, &c. 





TO ENGINEERS, MILLWKIGHTS, STEAM PACKET COMPANIES, &c. 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WIL: IAM WARNE 

and Co., in 
Valves. 

Washers, 


Hose Pipes, Delivery and Suction. 
Flexiblé Tubings. 
Sheets. Driving Beits or Mill Bands, 
Railway Buffers. Engine Packing. 
And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresi: 


[elegraphs.—Reid Brothers, Tele- 
GRAPH Engineers and Submarine Cable Manufacturers, 25, 
University-street, and 12, Wharf-read, City pene | London, Contractors for 





Partnership. To Practical Engi- 


EERS.—WANTED, a PARTNER, £ take the place of one retiriag 
through iu health, to y the advertiser hey ee on the business of an 
and General Engineer, tn one of the most impertant agricul- 





Pole, Subterranean, Subi ne, and Over- Instr t 
Insulators, Batteries, Bells, Tools, and Stores. of every description always 
in stock. (D2185) 


Permanent. Way.—For ‘Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no vein or bolt), &c., apply to Mr. F. WISE, C.E., 22, Bucking!am 
street, Adeiphi, W.C. (3987) 


(jeorge Deeley, Priorfield Foundry, 


near BILSTON, STAFFORDSHIRE.—Maker of Steam Engines, 
Sugar Mills, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds. Also Chilled and Grain Rolls, 
and Castings of every description fer Ironworks, Buildings, —— and 
Public Works, J1S04) 


Robert s Stephenson and Co. b buy Pig 
and MANUFACILURED IRON of every description for Consumers 
and Capitalists, Metal Bri kers, » we. .—Middlesborough- on-Tees. —_ (E474) 


\falleable Iron Castings, Manufac- 


TURED by the ORIGINAL PATENTEES. Orders promptly 
attended to.—EDWARD LUCAS and SON, Droufield oe near 
Shettield. (E55) 


(Crushing - Mills (Schiele’s Patent), 


for Quartz, Ores, Bary tes, Cements, Limestone, Emery, Chalk, Salt, 
Soda,-Ash and other Che -mical productions, Coprolites, Bones, and other 
materials for Manure, Charcoal, Logwood, Indigo, and other Colours, 
all kinds of Paints, &c. No loss by dust, self-acting in feeding and sifting. 
The most economical machinery for the purpose.—Apply to Mr, SCHIKLE, 
20, Milton-street, Stockport-road, Manchester. (E169) 


Steam Boilers.—Portable and every 
other description of Boilers, Sugar and Brewing Pans, wrought- 
iron Girders, &c., manufactured by WILLIAM CAFFERATA, at the Great 
Northern Ironworks, Newark-on-Trent, of the best material and work- 
mauship, proved and warranted perfect under a high pressure. Super- 
intendent of Works, JOHN GLASSON N. (D2182) 











‘Steam Boilers made by William 


WILSON, Lilybank Boiler Works, Glasgow, on the most improvec 
principles, for home and export. All boilers made of best materia! 
and workmanship, proved and warranted tight under a high pressure, ang 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rat rates es. Lithograph ‘of voile Ts forwarded 1 post fre e on application. (3022) 


team Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(c 1898) — 


Machinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGKICUL- 
TURE and MANUFACIURE. Also, Pipes, Tubes, aud General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C. 
_Illustrated | Catalogues Tree, on ‘stating requirements, (D182) _ 


Me Wheatley Kirk (Principal of the 
firm of Wheatley Kirk and Co., Engineers, Contractors, &c. 
Archimedian Works, Albert-street, 5st. Mary 8, Manchester, continues (after 
upwards of twenty years’ experience) personally to attend to Valuations, 
Arbitrations, or Sales by Private Contract or Public Auction, of every 
description of property appertaining to Engineering Machinery or Plant 
in Engineering establishments, Mills, Factories, Works, &., with the 
Lands, Estates, and Buildings b: longing thereto ; also in Railways, Mines, 
&c.—Albert- street, St. Mary’s, September, 1862. _ en 584) 


| dailway Wheel and Axie Company, 


Spring yn Works. Birmingham, Engineers, Ironfounders, and 
Generai Contractors for Railway Plant Manufacturers ‘of Wheeis and Axles, 
Points and Crossing., Turntables, Wrought and Cast Iron Girders, Bridges 
and Roofs, Boits, Spikes, xc. &c. &. (D533) 


AD 
(ne First-class 20-Horse Power 

High-Pressure Horizontal ENGINE, New, weighs nearly 9 tons, 
Price, £190. 

One ditto, 4-horse power, £35. 

One 10-horse power Vertical High-pressure Engine, on a massive A frame, 
with coil heating apparatus. Price, £85 

‘Two 6-horse ditto. Price, — eute, 
Three 4 »” ” °° 
Three 3 

One 4-horse power Oscillating, Reversible te’ and Boiler attached, 
with heating tank, complete, and ready for work. Price, £110. 

Patent Self-charging Pumps of every description, for ships, breweries, 
deep wells, fire engines, &c., to order, or on stock.—Apply to WINS STAN: 
LEY and KELLY, Engineers, Millwrights, &c., Barton-street, Upper 
Parliamen.-street, Liverpool. (D1486) 














street West, London, E. C. 
N.B —Sole Manufacturers of Valves of the Patent Mineralised (Red! 
India-Runber, up to 6 6 ft, 4 in. diameter in any thickness. (621) 


r T oContractors.—Sissons and’ White’ 8 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terr«ce, " 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5ii, 1859 :-— 

** Pile driving’ by steam power was next treated of, the author describing 
some of the most a machines which have been iuvented, preferring 
Sissons and White’s as being the most economical and practically useful.’ 

(1624) 


TT O Tronfounders, Owners of Copper, 


TIN, and LEAD WORKS, &c. > HENRY SMITH, Foundry Foreman, 
South Stockton, begs to call the attention of the above to his PATENT 
LADLE APPARATUS for CASTING METALS, which effects a saving of 
60 per cent. on the labour in casting Railway Chairs, Chill Wheels, and 
metal that is cast in ingots. By the use of this Machine two men can east 
from 380 to 40 tons of Railway Chairs per day. Four Machines are now at 
work at Messrs. Head, Ashby, and Co., Teesdale lronworks, South Stock- 
ton, to whom reference may be made.—For terms and further particulars, 
apply to HENRY SMITH, South Stockton. (E325) 


ourdon’s Pressure and Vacuum 


GAUGES.—Report of the Jury of the International Exhibition of 
1862 :—** The bent tube manometer of Mr. Bourdon is a most ingemous 
aad correct indicator of pressure, and, under ail circumstances, the BEST 
iN THE EXHIBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and Co., Engineers, Phanix Foundry, Great Dover- 
street, and Kent- street, Borough, Loudon. (D206: > 


Pumping and Hydraulic Machinery, 


of the most improved modern construction, and adapted for every 
description of work, can be had from GWYNNE and CO., Hydraulic and 
Mechanical Engineers, Essex-street Wharves, Strand, London. 
_lllustrated d Catalogues on receipt of six stamps. (FL) 
nne & Co, 


‘entrifugal Pumps.—Gwy 
respectfully call the attention of all parties employing Machinery for 
raising large or small quantities of water or other fluids, to the great ad- 
vantages possessed by their Patent Centrifugal Pumps for these purposes. 
All sizes, capable of discharging from 50 gallons to 500 tons per minute, 
They may be had on hire.—Prices and fail particulars on application to 
GWYNNE and -— Hydraulic and Mech 1 Engineers, Essex-street 
Wharves, Strand, W.C., London.—No. 1870, Class VIII., International 
Exhibition. The’ Medal’ awarded “ For good "work and practical success,” 
(F2) 




















. y . . ° 
Surveying, Engineering, Architec- 
TURE, &.—PRACTICAL INSTRUCTION is given in Surveying, 
Levelling, Civil Engineering, Architecture, Building, Draughting, Mapping, 
Measuring, and Valuing of Land, Timber, Buildings, &c., by Messrs. 
HYDE, SMITH, aud LEWIS, Civil Engineers, Architects, Surveyors, &e., 
in a Short Course of Instruction on moderate terms, including FIELD 
WORK and the use of the Instruments. For Prospectuses apply at the 
Offices, 24, Guildford-street, Russell-square. 
N.B.—An Architectural, Engineering, and Mechanical Class for Archi- 
tects’, Builders’, Engineers’ sons, &c., on Moderate Terms, including In- 
struction in Drawing, Colouring, Taking out Quantities, ae. &e. (B9) 


\jilners’ 212° Holdfast and Fire- 


RESISTING SAFES. 
double, treble, quadruple chambered, with all the improvements under their 
quadruple patents of 1840-51-54-55, including their gunpowéder-proof, drill- 
proof, hard steel plate covered unpick:ole solid locks and solid lock-cases and 
doors, witnout which no safe is secure, have been publicly tested in every 
large ‘town, and have protected their contents in hundreds of cases of de- 
structive fires and attempted robberies, The strongest, best, and cheapest 
safeguards against robbery and fire, Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c. Milners’ Pha@nix (212°) Safe Works, Liver- 
pool, the most extensive and complete in the world, employing nearly 500 
men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, producing more safes than all the other safe-makers together, 
and just enlarged to accommodate 1,000 workmen, always open for 
inspection. Circulars free bv post. Milners’ London Depot, 47a, Moorgate 
street City. (4945) 











PRIZE MEDALS—PARIS, 1855; LONDON, 1862, 


MINE VENTILATORS. 


For 120,000 cubic feet of air per minute, £180 
) 











»» 160,000 ” ” ” ” 220 
»» 200,000 »” ” ” ” 2600 
250,000 o ” 300 


These Machines are guarantced to exhaust 20,000 cubic feet of air per 
pound of coal, producing a vacuum or suction equal to ljin, water 
column, 


Sour MANUFACTURERS AND LICENSEES OF 


PLAT? & SCHIELE’S SILENT FANS, 
SCHIELE’S TURBINE WATER WHEELS, 
SCHIELE’S BLAST ENGINES, 

SCHIELE & WILLIAMS’ MARINE VENTILATORS. 


THE NORTH MOOR FOUNDRY Comp’, 


HAM. 


(E336) 





tural towns in the midland counties, The works are very commodious, 
situated on the banks of the canal, and within sight of two main railways. 
The property is Freehold, the Plant includes powerful Steam 
first-class Lathes, Steam al! y tools, &. &e Capi 
required, about £5,000.—Apply by letter to Messrs. CHESTER and 
URQUHART, Solicitors, Staple’s-inn, London. ( E379) 


Partnerships—Mr. George Thorne, 


Engineers’ and Founders’ Transfer Agent, Partnership Negotiator, 
Valuer, and Accountant, will be found a reliable medium for the Purchase 
or Disposal of Businesses.—18, Austin-friars, E.C, (E171) 


(\ Suffell, 132, Long Acre, London, 


48... 

@ W.C., having mee the patronage of Sagiase, Sureevors, 
and Architects, for Improvements m MATHEMATICAL and DRAWING 
INSTRU MENTS, solicits an inspection of Transit, Everest’s, and other 
Theodolites; Improved Levels, with permanent adjustment; Improved 
Needle Socket Drawing Instruments ; Improved Adjusting Dividers ; RuLEs 
ANp STanpaRDs OF ALL Nations of the finest description, at prices mach 
less than hitherto charged. (See list, free.) Forwarded to all parts, on 
remittance or London reference. «F36) 


The City of Manchester Patent Brick 


and TILE COMPANY, LIMITED (EFFERTZ’s PATENT). 
Capital, £50,000 in 10,000 Shares of £5 each. 
application, and 10s. per Share on allotment. 

Companies’ Act of 1862, with limited liability. 

Drrecrors. 
W. NICHOLSON, Esq. » Chairman 

(late managing director of the London aud Manel lass Company). 

eee gh Esq. (Messrs. Routledge and Ommanney), 
F. Hessemer, Esq. (Messrs. W. F. Higson and Co.). 
E. ‘Tomlinson, Esq. (Messrs. Tomlinson and Jones). 
E. J. Hughes, Esq. (Messrs. Hughes and Bloodworth), 
W. Weild, Esq., C.E., Queen’s Chambers, Market-street, 
Charles M‘Clunan, Esq., Market-street, 
ConsULTING ENGINEER. 
W. Weild, Esq., C.E. 
SUPERINTENDING ENGINEER. 
Peter Eilertz, Esq., C.E. (the Patentee). 
SoLiciTors. 
Messrs. Atkinson, Saunders and Co. 
BANKERS. 
Messrs. Cunliffe, Brooks, and Co, 

The Directors having now completed their preliminary arrangements, 
and the Company being duly registered, are prepared to receive and 
execute orders forthwith, both for the machines (under royalty), bricks, 
tiles, and drain pipes. 

The Directors very confidently invite application for the rema‘ning 
shares ; a considerable number are already subscribed for, and an allot- 
ment will be shortly made, 

The Directors reserve to themselves the right to limit the first issue of 
shares. 

With machines made under this patent, bricks can be produced superior 
to hand-mede, at one-half the present prices. 

The machiues may be seen at work on application, samples of bricks, 
tiles, and drain pipes can also be seen at the Company's Offices, where forms 
of application for shares and further a may be had. 

J.8. HUGHES, concen, 

(E875) 














Deposit, 10s. per Share on 
Registered under the 








_India Buildings, Cross-street, Ms anchester, 





(The Patent Concrete Stone Company 
(Limited).—Incorporated under the Companies Act, 1862, as a Com- 
pany in which the liability of each shareholder is strictiy limited to the 
amount of his shares, Capital £100,000, in 10,000 shares of £10 each. First 
issue, 5,000 shaves of (10 each, the hovders of such first shares to have the 
preference provataon all fucther issues, Deposit on application £1 per 
share, and £1 10s, on allotment, Furtuer calls not to exceed £2 lvs., at 
intervals of not less than two months. The amoant deposited wii iY be 
returned, without deduction, in the event of the shares not being allotted, 
Directors, 
Fredk, Alexander, Esq., banker, Ipswich, 
James Beadel, Esq., 25, Gresham-street, London. 
G. orge R. Burnell, Esq., F.G.8., architect and civil engineer, 14, Lincoln’s- 
inn-fields, London, 
Charles Cubitt, Esq., civil engineer, 3, Great George-street, Westminster, 
J. Allen Ransome, Esq., Orwell lronworks, Ipswich. 
George Smith, E-q., builder and contractor, 43, Wimpole-street, London, 
Edward Woods, Esq., civil engineer, 3, Storey's-gate, Westminster. 
BaNkERS—Messrs. Barnett, Hoares, and Co., London; Messrs, Alexanders 
and Co., Ipswich. 
Sonicitors—Messrs. Dimmock, Nash, aud Wield, 2, Suffolk-lane, Cannon. 
street, Loudon, 
GENERAL MANAGxR—Fredk. Ransome, Esq. 
Brokkxs— Messrs. Barry aud Co., birchin-lane. 
SECRETARY pro tem—Thomas Piper, Esq. 
Temporary OrFices, 36, Parliament-street, Westminster. 

The object of this company is to extend the manufacture of the Paten 
Coucrete Stone, one of the most remarkable discoveries of modern tines, 
By a chemical combination of great simplicity materials almos¢ valueless 
are couver-ed into stone, so that sand, gravel, chalk, clay, and the like are 
formed into blocks of any size or shape, or moulded to auy pattern, which, 
in a few minutes, without burning, becomes stone of bard and imperishable 
character. No labour of the mason’s chisel is required, and in decorative 
works the cost, as compared with natural stone, is most materially reduced. 
The stone thus’ formed is of almost universal ad » and 
to railway works, docks, fortifications, &c., as well as to the every-day re- 

uirements of builders, for cornices, col , window d , steps and 
} any pavements, gr ts, ‘tombs, &. It Will resist the 
effects of the smoky atmosphere of large towns, and also the saline influ- 
ence of the sea coast, s0 injurious to all stone buildings. 

It has been extensively employed "pon the several stations of the Metro- 
politan Railway, on the London, Chatham, and Dover Kailway, and else- 
where, A solid block, measuring 7it. Qin. long by 2it. 2in. wide, by 
2tt. high, weighing upwards of two tons, was exhibited in the western 
aunexe of the International Exhibition . being used as the foundation of a 
steam engine), for which the Prize Medal was awar ted. 

The promoters of this Company have been able to enter into a very 
advantageous arrangement for the purchase of the patents for making the 
“concrete stone” throughout the whole of the United Kingdom (the last 
and most important of which bears date 9th April, i861), together with 
stock of materials, machinery, ard plant, comprising an extensive fastory 
at Ipswich, and branch works at Norwich, The Ipswich works are most 
conveniently situate, adjoining the Wet-dock, and consist of capacious 
workshops, warehouses, yards, and show-rooms, engine and boiler-houses, 
drying rooms, &c, ; two s-horse power steam engines and boilers ; dissolv- 
ing, grinding, mixing, and sifting apparatus, together with a very compre- 
hensive and valuable collection of moulds and models adapted for the 
business of this Company. The Norwich works comprise an extensive yard 
with newly erected buildings, containing a steam engine, with suitable 
machinery and plant. They have also a wharf upon the navigable river, 
within a short distance of the railway station. The above works are in full 
working order, and thus, under the proposed arrangements, all delays in 
commencing the remunerative operations of this company are avoided. 

From the facility of manufacture and the small outlay required for the 
establishment of works, it is proposed to carry on the busines9 of this 
Company, mainly, by granting licenses throughout the United Kingdom, 
retaining the manufactories already established in Ipswich and Norwich, 
and the metropolis, for the direct operations of the Company. It is also 
further proposed to extend the application of the same chemical agents to 
the preservation of stone in existing buildings. Many important applica- 
tions for licenses are now under consideration, 

The prospects of success may be very shortly summed up as follow :— 

1. In the very cheap production of a building material of the best quality 
for all ornamental and ordinary purposes. 

In the enabling licensees to make this useful material in any given 
loc: ality witLout incurring heavy expenses for plant or buildings, 

3. In the application of a process (the best hitherto known) asa weather- 
proof coating, and for the preservation of buildings already e 

From these sources may be anticipated an immediate and ample réturn 
of profit on the capital invested. 

‘The patent concrete stone has been subjected to | es most severe tests, 
and has not only withstood the trials, but d tent 
mvonial from one of the most distinguished p of ch 
London, whose opinion has been thoroughly oe by eat 4 
neers, architects, and builders. 

A copy of the Articles of Association can be seen, and prospectuses ob- 
tained, at the temporary offices of the Company, or from the brokers, to 
whom applications for shares are to be sent. (F385) 
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PENCILS, Black Lead, and Coloured Chalks. 
4. W. FABER'S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 
Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
d (D2137) 


ndon, H.C. 3 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 


One Planing Machine, to take in 8ft. x 3ft. Gin. wide < 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft, 6in. long X lin. broad; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves, 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINEERS’ TOOL MAZERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 








IMPORTANT FIVE 
CAUTION, POUNDS 
AND REWARD. 





TO ENGINEERS, MILL OWNERS, AND OTHERS USING 
STEAM MACHINERY. 


. — og 
Joseph White, 7, Trinity-street, 
®? Borough, London, 8.E., the Inventor of the Original S. L. V. Ou 
Feeders, which so wonderfully economise time and oil, having recently 
perfected great Improvements, for which he has secured Letters Patent 
‘see Tue ENGInKER, August 22nd, 1862), which not only make them more 
simple and certain in action, but reduce their cost near 50 per cent., begs 
to Caution his friends and the public against unprincipled persons who are 
vending an inferior article, falsely representing it to be the Improved 
8. L. V. Oil Feeder, and even using the Royal Arms and the word Patent, 
the better to deceive. The Public are requested to observe the name in 
the above impression of the Stamp. 

The said Joseph White hereby offers a Reward of FIVE POUNDS to any 
person giving such information as shall lead to the conviction of any 
person making, selling, or using Oil Feeders, which in their internal or 
external construction in any way infringes his Patent rights. 


_ Dated, London, October Ist, 1862. : (B666) _ 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 





The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 
and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 
No. 1 Tuyere, l6in. long .. «2 «2 oe oe oo oo 289, each, 
No. 2 » 1sin. ,y ce 00 ce 06 c¢ co 0 Sale gp 
8 » 20in. ,, eo ee 8 oo oo S08. 4, 
No. 4 pas 22in. ,, oo 6 oe. 6s ce oo oe GE 


No.5 ee 24in. ,, oo ce co cc co co co GhBe 
Delivered at Chesterfield Station. Terms, Nett Cash Quarterly. (E56) 


PRIZE MEDALS. 


INTERNATIONAL Exutpition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the ony 
kind for which a MEpAL has been AWARDED, and are now used exclusively 
by the Enelish, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &c, &c. ; and have been adopted 
by most of the large-Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
dithcult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 

The ..tpany have recently introduced Crucibles especially adapted for 
the following purposes, vjz., MALLEABLE IRON MELTING, the average work- 
ing of which has proved to be about SEVEN PAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUKL TO EVERY TON OF STEEL 
Fusep ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Lron. 

‘The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., anp'y to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 

Battersea Works, London, 8. 


WESTON’S 
PATENT DIFFERENTIAL PU LIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
3-TON TO 1 TON. 


The load cannotslip, even if the chain is suddenly 
let go. 


S. and E. RANSOME and €0., 
SOLE WHOLESALE AGENTS, 
31, Essex-street, STRAND, Lonpon. 


























With Sprocket WHEEL, AS £KETCH Snown, 
To lift 2 3 4 tons. 











£4 50 5150 7 00 
Chain, per ft. 10 11 18 
Rope, per ft. 5 5 5 


Witnovut Sprocket Wuee1. 











2100 300 $100 
& 0 10 
(E268) 


£1100 1176 
Chair.,per ft. 6 6 


To lift ; 4 1 li 2 tons. 


GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


MANUFACTURER OF HIS 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
J 


G. L. also begs to recommend a special class of TURBINE, adapted fcr extreme High Falls (200 to 500ft.). and consuming small quantity cf 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, aut tically adapting itself to all variations of load. 
MILL GEARING, CENTRIFUGAL FUMPS, AND HYDRAULIC MACHINES: (D2075) 























Prize Medal, International Exhibition, 1862. 
IMPERIAL IRON TUBE COMPANY, 
Successors to GEORGE B. LLOYD and CO.,, 
GAS STREET AND BERKLEY STREET, 
BIRMINGHAM; 


Manufacturers of Wrought Iron Tubes and Fittings, 
FOR GAS, STEAM, AND WATER. 
PATENT GLASS ENAMELLED AND GALVANIZED TUBES, ial 


LAP-WELDED IRON BOILER TUBES 


THE 








INTERNATIONAL EXHIBITION, 1862. 
PRIZE MEDAL AWARDED TO 


BISCHOFF, BROWN, & CO., 


FOR THEIR 


PATENT WET GAS-METE8&, 


BEING 
“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


Messrs. Biscuorr, Brown, and Co. beg to draw the attention of the Managers of Gas Companies to the improvements made in their PATENT 
WET METER, which overcomes all the objections hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 
not require any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 


when the Meter was first fixed. 
The advantages of this Meter are illustrated and explained at the EXHIBITION by the aid of one of Biscuorr, Brown, and Co.’s EXPERIMENTAL 


GASHOLDERS and PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application at 


TANGYE BROTHERS & PRICE, BIRMINGHAM, 


SOLE MAKERS OF WESTON'S PATENT PULLEY BLOCKS, 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THR 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most 
simple in action and construction, very safe and portable, made of the 
best scrap iron, and so arranged that one man can lift from 4 to 60 j ) 
tons. | 
HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, | 
Steam Winches, and Cranes. 


Londén Agent—Mr. 8S, HOLMAN, 18, Cannon-street, E.C. 
(B609 


















Patent Jack. 
Wrovent Iron Suip Jack. 





International Exhibition, 1862. 


ONE PRIZE MEDAL AND ONE HONOURABLE MENTION FOR STEAM ENGINES 
[ouble and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
rom 2 1b. upwards per indicated horse-power per hour. 

They are manufactured from 2 to 1v0-horse power ; from 10-horse 
power upwards, with Condensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate ; are 
completely self-contained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills and every description of Factory. 

Further particulars, with prices, may be had free on application to 


BARRETT, EXALL, AND ANDREWES, 


KATESGROVE IRONWORKS, READING. 
(E417) 











IMPROVED HIGH-PRESSURE STEAM ENGINES AND BOILERS. 

















PORTABLE HOISTING ENGINE. STATIONARY STEAM ENGINE. 


PORTABLE STEAM CRANE. 


hese Engines possess many Advantages over those usually offered. 


The Boilers and Cylinders are larger and the Engines consequently more powerful than most other Engines of th inal I 4 
They are manufactured of the best materials, the working parts are few, simp] id - y - on sety Glaak Gaul eiahaus te catlen, 
while the finish is decidedly superior to what is usual on Bw ofa similar com ne ae ee ee Oy eT 
Illustrated and Descriptive Price Lists forwarded on application to 


ALEXANDER SHANKS AND SON, 
DENS IRONWORKS, ARBROATH, NB. 
AND 27, LEADENHALL STREET, LONDON, E.C., 


Manufacturers also of Portable Steam Engines, Contractors’ Locomotives, Turbines, &&c. Sc. 
A SAMPLE STEAM ENGINE MAY BE SEEN BY APPLYING AT 27, LEADENHALL STREET, E.C. (E476) 
































Marcn 20, 1863. 


THE ENGINEER. 








team Engines for Sale, all New.— 


One 10in. cylinder, 18in. stroke ; one 12in. amen, 24in. stroke ; one 

12in. cylinder, 36in. stroke ; and one I4in. cylinder, 24in. stroke—all to be 

sold very cheap.—Can be seen at E. PAGE and Co.’s, Lawrence Pountney- 
place, Lawrence Pountney-hill, Cannon-street, E.C. (E548) 


Small Planing Machines for Sale, 


to plane 18in. pine. ; self acting in all cuts. —Apply to E. 
PAGE and CO., Laurence Pountney-place, Cannon-street, E.C. (E470) 


Gelf-acting Saw Bench, for 36-in. 


SAW, FOR SALE.—Apply to E. PAGE and Co., Laurence eo Ye 
place, I Laurence Pounts Pountney- “hill, , Cannon- “street, E.C, (E 364) 








(52P Lathes for Sale, ‘Self-acting and 


Screw-cutting—one 6in. centre, 7ft. ‘bed; one Sin. centre, 12ft. bed ; 
l4ft. bed. — Apply to E. PAGE and CO., pen 


ene 10}in. centre, u 
where they may be seen. (E361) 


Pountney-place, Cannon- street, E.C., 


. : ~ . + 
(Traction Engine for Sale (quite New), 
5-horse power, with tender, water tank, and steering apparatus com- 
plete ; price, £160. Traction, Portable, and Fixed Steam Engines, Thresh- 
ing Machines, Saw Tables, &e., any size and power, —Apply to SMITH 
BROTHERS, "Engineers, Thrapston. (D1669) 


raction Engines, Warranted to 

ascend inclines of 1 in 10 with a Heavy Load.—BROWN and MAY, 

Engineers, North Wilts Foundry, Devizes. Agent in London, 8. HOLMAN, 
18, Cannon-street, E.C (E 1) 


Locomotive Wanted, to Hire or 


Purchase, for Contractors’ Work.—Apply to Mr. ALLEN, 19, Duke- 
street, Westminster. (E581) — 














Locomotive, Railway Carriage, and 


WAGON SPRINGS are manufactured with the wm approved ma- 
chinery and latest improvements by IBBOTSON BROTHEKS and CO., 
Globe Steel Works, Sheffield. (D1758) 


jon Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 

ef smith and founders’ work.—JAS. HAYWOOD, jun., Phouix ‘psy. 

Derby. D145 


[proved Brick and Pipe pe Machinery. 


—For particulars of the above, apply to W. THOMSON, Engineer, 78, 
Nethergate, Dundee, or to J. T HOMSON (His Grace the Duke of Bedford’s 
Works), Thorney, Peterboro’, where the machinery can be seeu in opera- 
tion. (ES 094) 


Or Sale, Diving Bell, about 7 tons, 


with superior pumps, Nearly uew. Also Second-hand Diving 
Apparatus.—Apply, by letter, to H., 79, Great P-rtland-street, > eet) 
(Dis4¢ 


n Sale, 9-in. Slide Lathe, 14ft. Gap 


Bed ; 7-in. Screw Cutting Lathe, sft. Bed ; 7j-in. Compound Slide 
Rest ; Screwing Machine; Portable Boring Machine, for taper crank pin 
holes ; six strong Crabs.—Apply, WM. B. HICK, Mary-street Foundry, 
Hyde, Manchester. (E596) 











Pair of Horizontal High- Pressure 


and Condensing STEAM ENGINES, each ot 25-horse power, FOR 
SALE, by private contract. The Cylinders are 1ft. 8in. diameter, 5ft. stroke, 
with metallic pistons, bright connecting rods, slide valves, eccentrics, gin. 
fly-wheel shaft crank, cast iron fly-wheel 14ft. diameter, spur mortice 
wheel 8ft. diameter, and pinion ; exhaust pipe, cast iron ‘condenser, cast 
iron frames, steam and vacuum gauges, pair bright governor balls, and 
apparatus, Made in 1851.—For further particulars, apply to Messrs. 
FULLER and HORSEY, 13, Billiter-street, London, E.C, (£518) 








Boilers, Second-hand, in Good 
working condition; price ert 


One Boiler, 13ft. long, 5ft. diameter, with return tubes ; 34 3-in. tubes, 6ft 
long ; 56 24-in. do., 9ft. long ; steam dome, 2ft. Gin, by oft. din. ; mountings 
complete, 

One Vertical Boiler, 6ft. high, 3ft. Sin. diameter; 195 tubes 1} in. dia- 
meter ; with superhe ating steam ‘chamber ; Low Moor plates. 

One Vertical Boiler, 51t, 2in. high, 2ft 4in. diameter; 3 tubes 4}in. dia- 
meter by 2ft. Sin. long; fire-box, with cup heating surface, 21t. llin, 
by lft. 8:in. 

Can be seen at Essex-street Wharves, Essex-street, Strand, London, 

(E522 


[ingineerand Tronfounder’ s Busine ess, 


weil established, to be DISPOSED OF on advantageous terms, situate 
in the South of Hampshire. No premium for goodwill. Extensive 
premises.—Letters, from principals only, addressed to ENGINEER, care of 
Mr. Jas, Briant, Estate Agent, 12, Seeeaes Sak, | Park, London, 5. _ eae 


ngineers’ ‘Tools—Wanted, Either 
New or good Second-Hand— 
One Screw-Cutting Lathe, 20in. to 24in. centres ; bed, 20ft. long. 
One Screw-Cutting Lathe, Sin. centres, 9ft. bed. 
One Radial Driiling Machine, to take in 4ft. 
One light Shaking Machine, 6in. stroke. 
Address, with full particulars of each Machine, stating lowest price, to 
533, Engineer Office, 163, Strand, London, W.c. (E533) 





[ngineers’ Tools for Sale and Ready 


FOR DELIVERY.—Self-acting Turning and Screw-cutting Lathe, 
12in. centres, 18ft. 6in. bed, with gap; ditto, Gin. centres, 6ft. bed, with 
gap ; ditto, 8in. centres, 13tt. bed, with gap; ditto, Sin. centres, 1Uft. bed ; 
6, 8, and J0in. centre Hand Lathes ; 43, 5, and Gin. centre Foot Lathes : 
Planed Iron Lathe Beds. A large assortment of Drilling and Boring 
Machines, comprising large radial, double and single geared upright 
portables, double and single geared wall and bench drilling 1 machines ; also 
Lever Drilling and Countersinking Machines, for shipbuilders and boiler- 
makers ; Punching and Shearing Mac hines for fin, and gin, plate ; planing 
machine, to plane 5ft. by 2ft. Gin. ; ditto, to work by hand, 2ft. by 33in. ; 
shaping machine, Sin. stroke ; ditto, with two tables, 10in. awoke, Bolt 
Screwing Machine, Ratchet’ Drill Braces, Crabs, Pulley Blocks, Haley’s 
Patent Screw Jacks. &., to be sold at low prices fur cash, —Apply to W. 
LBLACKETT, Hope Ironworks, 106, Southwark Bridge-road, London. (P11) 





for Sale, a 10-Horse High Pressure 


BEAM ENGINE, a 5-horse Table Engine, a 2- eon Pumping Engine, 
also 4ft. 6in. improved Screw-cutting Lathes. 
Boring, Turning, Screw-cutting, &e. 
Toothed Wheels cut by improved machinery. 
Brass and Gun-metal Castings. 
_Apply at 7, 75, Back Chureb- lane, Whitechapel, E. 


(D2252) 


FOUNDRY AND ENGINEERING ES STABLISHMENT. 


For Sale, by Private Bargain (or to 


be LET, entry at Whitsunday first), BR OOMMILL IRONWORKS 
and FOUNDRY, situated at the corner of Canal-street and Vobbie’s Loan, 
Port Dundas, Glasgow. 

The Business of Engineers and Millwrights has been successfully carried 
on for a number of years, and is at present in full operation. There is a 
complete assortment of the most modern Tools and Machines required for 
the Manufacturing of Machinery. & properly qualified person every 
encouragement will be given by the proprietor ; and, if not Sold or Let by 
Whitsunday, a suitable person will be required to take an interest in the 
business, and assist the proprietor in its management. 

For particulars apply to Mr. W. NORMAN, the Proprietor, 20, Canal- 





street, Port Dundas; or Mr. Clinkskill, Consulting Engineer, 56, Rose- 
street, Garnethill, Glasgow, who will give information show the Work. 
Glaagow, 17th Feb., 1863. (E425) 








AS Certain Cure for Smoky Chimneys 


be obtained by — es _PAl ENT be ge ny 
CHIMNEY TOPS. —Testi free o to J. E. CARTER, 
Zine Works, 3, Brownlow-mews, iSiepaine Gray’s-inn- ek, W. Cc. (B656 


Dens Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plant of every description. — WINDSOR BRIDGE 
TRON WORKS, near Manchester. (F23) 


? . 
Yower and Qualter’s Patent Piston. 
—The Patentees respectfully request all communications to be 
addressed to the sole makers, W. and J. GARFORTH, Engineers, Dukiu- 
field Foundry, near Ashton-under- -Ly ne, (£427) 


Wire Ropes of Ever vy Description. 
—Strand for Fencing, Railway Signals, Wire Sash Co.:ds, Copper 

Lightning Conductors, Submarine Electric Cab Nes, and Teleg sraph Stores, 

&c.—JAMES STEPHENSON and Co., Millwall, London, E. B659) 


- ve: a 
\ ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Cepper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c, Flexible Steel and Iron Wire 
Ropes, specially ads — to small gear.—WILKiNS and WEATHERLY, 
32, Wapping, London, B . (B494) 

















Axehiba ald Smith’ Ss Patent § Submarine 


CABLE, WIRE, and HEMP ROPE MAKING MACHINERY.— 
These Machines work at a Six-fold Speed, produce Four Times the Quantity 
of Work, of a Superior Quality, at one-third the Cost. They are used by 
all the Principal Manufacturers. —For Licenses apply to Patentee, P. — 
street, Leicester-square, W. (PS) 


rass and Copper ‘Tubes.—Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Kailways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and co., i New Broad-street, E.C, _(B131) 


[fertz’s Patent Brick-Making Ma- 


CHINE.—At the earnest solicitation of numerous Saino, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1994) 


[lictt Brothers, Opticians to the 


Government, 30, STRAND, ee to yive notice that they have been 
compelled to REMOVE temporarily to 47, CHARING-CROSs, their late 
premises being suddenly required by the Charing-cross Railway Company. 


(E154) 
T 
e 


{’ . 

Frost and Co., Manufacturers of 
solid wrought iron locomotive engine, carriage, and wagon wheels, 

crank axles, cranks, shafis, and every description of heavy smith work 

for engineers, 

ranted equal to new, 


millwrizhts, &c. Broken crank axles repaired, and war- 
companies in the United Kingdom. —CANAL-STREET IRONWORKS, 
ERBY. 


having been tested by most of the leading railway 
(D1943) 
John Fowler, Jun., 28, Cornhill, 
LOND 


ON, E.C, 
Full particulars of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 


Catalogues, containing prices and testimonials, sent post free. _ (B124) 


J Martin, Iron and Brass Founder, 
e 4, be: gy nena York-road, Lambeth.—Every description of Outten 
1 Lathes, Fly and Band Wheels, Malleable iron 


nena “athe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F21) 


G and J. Brown and Co., Rother- 
@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (€923) 














Benjamin Miller, Machine Tool Bro- 
ER, Providence-strect, entiaont, Leeds. N.B.—New and 
Second- Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines iv Stock. Delivery immediate, (E176) 
Prize Medal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 
Ciass 8, No. 1948. 


TURBINES. 


N.B.—These References will be changed from time to time. 





Extract froma Report by Messrs, FOTHERGILL, WRIGLEY, and SMITH, 
Consulting Engineers, Manchester and London, of trials made with a 
SCHIELE’S TURBINE, ona fall of 6ft. 1jin. :— 

** According to the formula (deduced from most carefully made experi- 
ments on a large scale) by Mr. Blackwell, for which the Institute of Civii 
Engineers awarded him a premium, and which formula is also adopted by 
Wm. Fairbairn, Esq., in his recent work, ‘‘ Mills and Millwork,” the 
effective power given out by this Turbine is 89 per cent.” 

In Tue Enoinerr, of 7th February, 1862, the Practica, Mrcnanics’ 
JOURNAL, Of July, 1861, also in the MintneG JOURNAL, and «ther Engineering 
Journals, this Turbine is described as one of the best hitherto brought out. 


Edmondstown Mills, Rathfarnham, near Dublin, Nov. 12, 1862. 
GENTLEMEN,—In reply to your inquiry respecting the Turbine of 30-horse 
power, on a fall of 24ft., you have erected for us, we have much pleasure in 
Stating that it has given us the greatest satisfaction ever since it was 
started, We are driving more machinery with only haifits ports open than 
we could at any time do with our old wheel. From its motion being mure 
rapid and steadier than that of the ordinary water-wheel, it is much better 
calculated for Woollen machinery, as the throwing off or on of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, economy of price, and small space required, to 
supersede all other water- ‘wheels, "We shall feel much pleasure in showing 
the ‘turbine, and giving all information we possess on the subject, to avy 
one interested. Yours respectfully, 
JOHN and JAMES REAL, 
Rossin Mills, Drogheda, May ist, 1862. 
GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We huve much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-whcel of the ordinary 
kind would require to give the same power. The wheel has been constantly 
at work, atid so far we have not bad the slightest trouble with it, and it is 
just as good as the first day it was put to work. Many scientific, as well 
as practical millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the necessary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 
diameter and 16in. broad, with a fall of only 26}ft., should give upwards of 
30-horse power, In fact, we think the Turbine Wheel, on your principle, 
is everything to be desired i in a water-wheel. 
Yours, faithfully, (Signed) WETHERILL, POWELL, and Co. 


Fans, Blast Engines, Marine Ventilators, Pumps, &c. 





For Hlustrated Circulars apply to 


THE NORTH MOOR FOUNDRY CO., OLDHAM. 


(E584) 





Partnerships. .—Mr. George Thorne, 


Engineers’ and Founders’ Transfer Agent, Partnership N tistor, 
Valuer, and Accountant, will be found a reliable medium for the Purchase 
or Disposal of Businesses.—18, Austin-friars, E.C. (B171) 


7 : 
ortable Kngines.—Ruston, Proctor, 
and CO., Sheaf Ironworks, Lincoln, have on hand several of their 
first-class Portable Engines, new and second-hand, of from 3 to 10-horse 
power ; suitable for Contractors, Builders, &c., and. which will be disp sed 
of on easy terms to purchasers.—For full particulars apply at the Works, 
Lincoln. (D1942) 














Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 
ing no wedge or bolt), &c., apply to Mr. F, WISE, C.E., 22, Buckingham 
street, Adelphi, WwW C. (3987) 


he Ashbury Railway Carriage > and 


IRON COMPANY (Limited).—Works: Opens} 
Manufacturers of every description of Railway Carriages and ace 
Wrought and Cast lron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammere: ses and oa Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &. &e. 
a 92076) 


Phe City of Manchester Patent Brick 


and TILE COMPANY, LIMITED (EFFERTZ’S PATENT). 
Capital, £50,000 in 10,000 Shares of £5 each. Deposit, 10s, per Share on 
application, and 10s. per Share on allotment. Registered under the 
Companies’ Act of 1862, with limited liability. 
Dinecrors. 
W. NICHOLSON, Esq., Chairman 
(late managing director of the London aud Manchester Glass Company). 
W. Routledge, Esq. (Messrs, Routledge and Ommauney). 
F. Hessemer, Es - (Messrs, W. F. Higson and Co.). 
kK. Tomlinson, 1 (Messrs. Tomlinson and Jones). 
K. J. Hughes, ae (Messrs. Hughes and Bloodworth), 
W. Weild, Esq., C.E., Queen's Chambers, Market-street, 
Charles M‘Clunan, Esq., Market-street. 
CONSULTING ENGINEER. 
W. Weild, Esq., C.K. 
SUPERINTENDING ENGINEER, 
Peter Effertz, Esq., C.E. (the Patentee), 
SOLIcrTORS. 
Messrs. Atkinson, Saunders and Co, 
BANKERS. 
Messrs. Cunliffe, Brooks, and Co, 


The Directors having now completed their preliminary arrangements, 
and the Company being duly registered, are prepared to receive and 
execute orders forthwith, both for the machines (under royalty), bricks, 
tiles, and drain pipes. 

The Directors very confidently invite application for the rema'ning 
shares ; a considerable number are already subscribed for, and an allot- 
ment will be shortly made, 

The Directors reserve to themselves the right to limit the first issue of 
shares, 

With machines made under this patent, bricks can be produced superior 
to hand-made, at one-half the present prices. 

The machines may be seen at work on application, samples of bricks, 
tiles, and drain pipes can also be seen at the Company's Offices, where forms 
of application for shares and further information may be had, 

1 J. 8. HUGHES, 4 

India Buildings, Cross-street, Manchester. (E875) 


Phe Patent Concrete Stone Company 


(Limited). —Incorporated under the Companies Act, 1862, as a Com- 
pany in which the “eo | of each shareholder is strictiy limited to the 
amount of his shares, Capital £100,000, in 10,000 shares of £10 each. First 
issue, 5,000 shares of £10 each, the holders of such first shares to have the 
pre ference prorataon all further issues, Deposit on application £1 per 
share, and £1 10s, on allotment, Further calls not to exceed £2 lus. 
intervals of not less than two months. The amount deposited will’ S 
returned, without deduction, in the event of the shares not being allotted, 

Directors, 
Fredk. Alexander, Esq., banker, Ipswich. 
James Beadel, Esq., 25, Gresham-street, London. 
George R. Burnell, Esq., F.G.8., architect and civil engineer, 14, Lincoln's- 
inn-fields, London, 
Charles Cubitt, Esq., civil engineer, 3, Great George-street, Westminster, 
J. Allen Ransome, Esq., Orwell Lronworks, Ipswich, 
George Smith, Esq., builder and contractor, 43, Wimpole-street, London. 
Edward Woods, Esq., civil engineer, 3, Storey’s-gate, Westminster, 
BankeERsS—Messrs. Barnett, Hoares, and Co., London; Messrs, Alexanders 
and Co,, Ipswich. 
Sonicirors—Messrs. Dimmock, Nz ash, and Ficld, 2 2, Suffolk-lanc, Cannon- 
street, London, 
GENERAL MANAGER—Fredk. Ransome, Esq. 
Brokexs—Messrs. Barry and Co., Birchin-lane. 
SECRETARY pro tem—Thoma sPiper, Esq. 
TEMPORARY Orrices, 36, Parliament-street, Westminster. 

The object of this company is to extend the manufacture of the Paten 
Concrete Stone, one of the most remarkable discoveries of m 
By a chemical combination of great simplicity materials almost valueless 
are converted into stone, so that sand, gravel, chalk, clay, and the like are 
formed into blocks of any size or shape, or moulded to any pattern, which, 
in a few minutes, without burning, becomes stone of hard and imperishable 
character. No labour of the mason’s chisel is required, and in a 
works the cost, as compared with natural stone, is most m 
The stonethus formed is of almost universal adaptability, and is tpplicable 
to railway works, docks, fortifications, &c., as well as to the every-day re- 
quirements of builders, for cornices, columns, window dressings, steps and 
tloors, pavements, gr t tombs, &. It will resiat the 
effects of the smoky atmosphere of large towns, and also the saline influ- 
ence of the sea coast, so injurious to all stone buildings. 

It has been extensively employed pon the several stations of the Metro- 
politan Railway, on the London, Chatham, and Dover Railway, and else- 
where, A solid block, measuring 7ft. 9in. long by 2f. 2in, wide, by 
2tt. high, weighing upwards of two tons, was exhibited in the western 
avnexe of the Internationa) Exhibition : being used as the foundation of a 
steam engine), for which the Prize Medal was award 

The promoters of this Company have been able vw enter into a very 
advantageous arrangement for the purchase of the patents for making the 
**concrete stone” throughout the whole of the United Kingdom (the last 
and most important of which bears date 9th April, 1861), together with a 
stock of materials, machinery, ard plant, comprising an extensive factory 
at Ipswich, and branch works at Norwich, the Ipswich works are most 
conveniently situate, adjoining the Wet-dock, and consist of ca 
workshops, warehouses, yards, and show-rooms, engine and boiler- 
drying rooms, &c, ; two 5-horse power steam engines and boilers ; dissolv- 
ing, grinding, mixing, and sifting apparatus, together with a very compre- 
hensive and valuable collection of moulds and models for the 
business of this Company. The Norwich works comprise an extensive ; 
with newly erected buiidings, containing a steam engine, with — 
machinery and plant. They have also a wharf upon the navigable riv 
within a short distance of the railway station. The above works are in fail 
working order, and thus, under the proposed arrangements, all 4 in 
commencing the remunerative operations of this company are avoid 

From the fac lity of manufacture and the small outlay required for the 
establishment of works, it is proposed to carry on the business of this 
Company, mainly, by granting licenses throughout the United Kingdom, 
retaining the manufactories already established in Ipswich aud Norwi¢h, 
and the metropolis, tor the direct operations of the Company. It is also 
further proposed to extend the application of the same chemical agents to 
the preservation of stone in existing buildings. Many important applica- 
tions for licenses are now under consideration, 

The prospects of success may be very shortly summed up as follow ;— 

1. In the very cheap production of a building material of the best quality 
for ali ornamental and ordinary purposes. 

2. In the enabling licensees to make this useful material in any given 
locality without incurring heavy expenses for plant or buildings. 

3. In the application of a process (the best hitherto known) as a weather- 
proof coating, and for the preservation of ———— roeey A 

From these sources may be anticipat aod ample return 
of protit on the capital invested. 

‘the patent concrete stone has been subjected to she mast onare om, 
and has not only withstood the trials, but obtained an anqualified testi- 
monial from one of the most distinguished professors of chemistry in 
London, whose opinion has been thoroughly endorsed by eminent engi- 
neers, architects, and builders. 

A copy of the ‘Articles of Association can be seen, and prospectuses ob- 
tained, at the temporary offices of the ee or from the bona 
whom ‘applications for shares are to be sent. 
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PENCILS, Black Lead, and Coloured Chalks. 
4. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, ee 
London, E.C. (D2137) 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 

One Planing Machine, to take in &ft. x 3ft. Gin. wide  3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long < llin. broad; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves. 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINEERS’ TOCL MAZERSE, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 








IMPORTANT FIVE 
CAUTION, POUNDS 
AND REWARD. 





TO ENGINEERS, MILL OWNERS, AND OTHERS USING 
STEAM MACHINERY. 
-} sep ph 


. = mt ..? 
White, 7, ‘Trinity-street, 

Borough, London, 8.E., the Inventor of the Original 8, L. V. Oil 
Feeders, which so wonderfully economise time and oil, having recently 
perfec ted great Improvements, for which he has secured Letters Patent 
‘see Tue EN@ineer, August 22nd, 1862), which not only make them more 
simple and certain in action, but reduce their cost near 50 per cent., begs 
to Caution his friends and the public against unprincipled persons who are 
vending an inferior article, falsely representing it to be the Improved 
8. L. V. Oil Feeder, and even using the Royal Arms and the word Patent, 
the better to deceive. The Public are requested to observe the name in 
the above impression of the Stamp. 

The said Joseph White hereby offers a Reward of FIVE POUNDS to any 
person giving such information as shall lead to the conviction of any 
person making, selling, or using Oil Feeders, which in their internal or 
external construction in any way infringes his Patent rights. 

Dated, London, October Ist, 1862. (B666) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 





The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 
and easy working. <A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 
No, 1 Tuyere, l6in, long .. .. «2 oe oe coo oo 288, each, 
No, 2 9” 1sin. 4, os se ce 00 ee ce co Sle 9 
No, 3 ” 20in. 4, os 00 0c ce c¢ co co SO », 
No. 4 et = * ~o « ws a6 ce ve 00 GE «6 
No. 6 24it i iene eal oan a a 
Delive red at Che: storied Station. Terms, Nett Cash Quarterly. (E5#) 





PRIZE MEDALS. 


INTERNATIONAL Exuipition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oNLY 
kind for which a MEpaAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &c. &. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 06 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 

The | company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE IRON MELTING, the average work- 
ing of which has proved to be about sKVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUKL TO EVERY TON OF STEEL 
rusep ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing ‘goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., anp'y to 

THE PATENT PLUMBAGO CRUCIBLE COMPAI'Y, 
_ Battersea Works, London, 8. w 


a WESTON’S 
Se PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 


ENABLE ONE MAN TO LIFT FROM 
TON TO 1 TON. 


The load cannot slip, even if the chain is suddenly 
let go. 


8. and E. RANSOME and C6., 
SOLE WHOLESALE AGENTS, 


81, Essex-street, Stranp, Lonpon. 














Witn Srocket Wnret, as £keTcH Snowy, 
To lift 2 3 4 5 tons, 




















£4 50 5150 7 00 9 00 
Chain, per ft. 10 11 18 16 
Rope, perft, 3 3} 34 34 
Wituout Sprocket Wien. 
To lift \ 4 1 +f] 2 tons. 
#1100 1176 2100 $00 8100 
Chair, per ft. 6 6 $ 10 10 
(E868) 





GEORGE LOW, Millgate Ironworks, N ewark-on-Trent, 


MANUFACTURER OF HIS 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L, also begs to recommend a special class of TURBINE, adapted fcr extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 
MEX GEARIN G, CENTRIFUGAL FUMPS, AND HYDRAULIC MACEINES: (D2075) 


~~ TANGYE BROTHERS & PRICE, BIRMINCHAM, 


SOLE MAKERS OF WESTON'S PATENT PULLEY BLOCKS, 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THR 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most 
simple in action and construction, very safe and portable, made of the | 
best scrap iron, and so arranged that one man can lift ‘from 4 to 60 
tons, 

HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, 
Steam Winches, and Cranes. 


London Agent—Mr. 8. HOLMAN, 18, Cannon-street, E.C. 
(B609 














PATENT Jack. , 
Wrovcnt Iron Sap JACK. 














CHUBB and son.— on “For perfection of workmanship and Construction of 
Locks; also for the Manufacture of Iron Safes.” 
Prize Medai awarded, oe Exhibition, 1862. 


(jhubb's Patent Detector (hubb’ s Patent Fire- 


LOCKS.—The most secure from picklocks PROOF SAFES afford the greatest secu- 
and false keys, are strong, simple, and durable, rity from fire or burglars. They are constructed 
and made of all sizes and for every purpose to in the best manner of strong wrought iron, and 
which a lock can be applied. lined with the best known fire-resisting and non- 

Cash, Deed, and Paper Boxes of all sizes, Tra- ited 
velling Bags, Letter Bags, Writing Boxes, and 
Desks, all with the DETECTOR Locks. 

It will be observed that ne Locks or Safes of 
inferior quality are made by CHUBB and SON. 
The whole of their Locks and Safes sold to the 
public at large are exactly the same in security 
an 11 of work hip as those supplied 
o her Majesty, the Government offices, the Bank 
of England, Stock Exchange, and other public 
establishments, (B671) 


INTERNATIONAL EXHIBITION, 1862, GLASS 31. 


Prize Medal for Security and Excellence of Danteaiton. 


HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards. 


HOBBS’S PATENT PROTECTOR LOCKS. 


8s. and upwards. 





The doors are all secured by Cnuss’s PATENT 
DRILL PREVENTIVE, and their Patent 


GUNPOWDER-PROOF LOCKS. 


Tlustrated Price List Gratis and Post Free, 


CHUBB & SON, 
No. 57, ST. PAUL’S CHURCHYARD, LONDON; 
28, Lord-street, Liverpool ; 16, Market-street, 
__ Manchester ; and Horseley- fields, Wolverhampton, 























HOBBS’S MACHINE-MADE 
LEVER LOCKS. 


2s, 6d. and upwards. 


—— 
—=>} 











THE MACHINE-MADE LOCKS 


ARE 





| ADAPTED FOR EVERY PURPOSE 





Hi | | } FOR WIICH 





ot ae es LOCKS ARE REQUIRED 


Hi 
| i 





\| AT 
4.2 000iNC te. THA 
HOBBS’S MACHINE-MADE TWO-BOLT MORTICE, WITH PATENT PRICES T DEFY COMPETITION. 
‘ey FRICTIONLESS FOLLOWER, PRICE 8s, aiabuds 


| MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Tlustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to (B641) 


HOBBS AND CO., 76, CHEAPSIDE LONDON, E.C. 














IMPROVED a STEAM ENGINES AND BOILERS. 














PORTABLE STEAM CRANE. 


PORTABLE HOISTING ENGINE. STATIONARY STEAM ENGINE. 
These Engines possess many Advantages over those usually offered. 


o The a — re ay - ne Se ae yey 4 more powerful than most other Engines of the same nominal horse-power. 
ey are manufactured of the materials, the working parts are few, simple, and compact, easy of access, an 
while the finish is decidedly superior to what is usual on Engines of a similar fom, ta ee rere e 


Illustrated and Descriptive Price Lists forwarded on application to 
ALEXANDER SHANKS AND SON, 
DENS IRONWORKS, ARBROATH, N.B., 
AND 27, LEADENHALL STREET, LONDON, z.C., 


Manufacturers also of Portable Steam Engines, Contractors’ Locomotives, ‘Turbines, &c. &c. 
A SAMPLE STEAM ENGINE MAY BE SEEN BY APPLYING AT 27, LEADENHALL STREET, E.C. (E476) 
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(jitice for Patents, &e., 1, Serle-street, 


Lineoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to rrocure British and Foreign Patents for Inventions, and Registrations 
of penn duced charg Intending } tees should obtain their 
“« Handbook for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


()flice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 








A Certain Cure for Smoky Chimneys 

be obtained by using STEAD’S PATENT VENTILATING 
CHIMNEY TOPS.—Testimonials free on application to J. E. CARTER, 
Zine Works, 3, Brownlow-mews, Henry-street, Gray’s-inn-lane, W.C. (B656 


Punr’s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plant of every description. — WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F238) 








may be had, gratis, as to the reduced expense and facility of 1 t 

for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted frow 
1617 to the present time, = applying personally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing cross. (5017) 





]2ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventers” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


nventions Patented Free of Risk to 


Inventors, also Pecuniary Aid, and other unusual advantages, obtained 
through Mr. A. MANN, M.A., 8 and 9, Salisbury-street, Strand. Particu- 
lars, with a pamphlet containing useful hints, free by post. i (E601) — 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Dranghtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
la of information and plate of Mechanical Motion free on erpleationcas 














atents—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A “ Guide to Inventors free by post. (8690 


atents.—Inventors can be supplied 

(free ) with a Pamphlet of Information relating to BRITISH 
and FOREI PATENTS and REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Bociety of Arts. (F45) 


o Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOUK as to the 
course of procedure and charges for securing patents issued gratis, 

(B610) R. MARSDEN LATHAM, Sec. 











‘To Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on applieation to 8, Station-terrace, Hull. J 
Extract from a report of a paper on Pile Driving, read before the Society of 

Civil Engineers, = W. F. Bryant, of the Westminster Bridge Works, 

December 5th, 1 — 

“Pile driving by steam power was next treated of, the author describing 
some of thé most pri:.cipal machines which have been invented, preferring 
Sissons and White's as the most economical and practically od 





INTERNATIONAL SUBMARINE TELEGRAPHIC 
COMMUNICATION. 


C S. Duncan’s Patent Ratan Deep 


@ and SHALLOW WATER ELECTRIC TELEGRAPH CABLE.— 
The question of es International Telegraphie ¢ommunication, by 
means of Submarine Electric Cables, having been recently renewed, public 
attention is directed, on the one hand, to the overwhelming and insuper- 





Wire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightuing Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERKLY, 
39, Wapping, London, E. (B49) 





. ° ; ~ . 
A rchibaldSmith’s Patent Submarine 
CABLE, WIRE, and HEMP ROPE MAKING MACHINERY.— 
These Machines work at a Six-fuld Speed, produce Four Times the Quantity 
of Work, of a Superior Quality, at one-third the Cost. They are used by 
all the Principal Manufacturers.—For Licenses apply to latentee, Princes- 
street, Leicester-square, W. (F5) 


r ] 
rass and Copper Tubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Kailways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes,—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C, (B131) 





’ . ° 

[iftertz s Patent Brick-Making Ma- 

CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1iv94) 


[lictt Brothers, Opticians to the 

Government, 30, STRAND, beg to give notice that they have been 

compelled to REMOVE temporarily to 47, CHARING-CROSs, their late 

premises being suddenly required by the Charing-cross Railway Company, 
(E654) 


T Frost and Co., Manufacturers of 
@ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every oe of heavy smith work 
for engineers, millwrights, &¢. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET IRUNWORKS, 
DERBY. ae ees ake Ne Lee, (D1943) 
john Fowler, Jun., 28, Cornhill, 
LONDON, E.C. 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 


obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. (B124) 








J Martin, Iron and Brass Founder, 
@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 

ted with despatch. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &., Brass mgs, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F21) 


G and J. Brown and Co., Rother- 
@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. ° (C923) 











able defects of the materials usually employed for;the external prot 
or covering of the “core” (i.e., the conducting wire and insulating 
medium) of the cable, and, on the o.her hand, to the extraordinary 
advantages which Duscan’s Ratan CaBLE possesses for Deep-Sea Tele- 
graphic purposes. Iron and Steel wire, and Hemp (either separately or 
in combination), are the only substances hitherto used for coating or 
covering submarine cables, Hemp may be very summarily disposed of ; 
marine insects speedily destroy it, or it quickly and inevitably decays ; 
and as regards iron and steel wire, their continued use, despite rapid 
depreciation by rust, and enormous outlays for repairs, is a matter of 
ish t pecially since their decided condemnation by the Go- 
vernment Cemmittee appointed to inquire ivto the construction of Sub- 
marine Telegraph Cables, whose report, dated April, 1861, shows that, 
out of 11,364 miles of iron-covered cables whicn had been laid, 3,074 
miles only were then actually working, leaving 8,290 miles as totally lost. 

In point of fact, iron and steel-covered cables are worse than use- 
less for deep-sea purposes, The objections to them are endless ; it is 
sufficient to refer to (1) their enormous weight, (2. their extreme liability 
to corrosion, (3) the consequent generation of heat, and (4) destruction 
of the core (all the foregoing evils being aggravated rather than dimi- 
nished by the heavy iron refrigeratiug water-tanks, in which au iron- 
covered cable is usually, but vainly, coiled for protection; (5) their 

uliar pronevess to ‘‘ kink,” (6), the inevitable creation of induction 

tween the copper conducting wire aud the metal sheathing, and (7) 
consequent annihilation or retardation of the electric current; (8) and, 
lastly, the wel known disturbance of the,paying-out ve-sel’s compasses, 
by reason of the incessant and rapid diminution in tue amount of the 
iron sheathing, thus rendering a pilot ship indispensible. These defects 
are inseparavle from the use of iron and steel as an external covering 
for the core; but they are all readily obviated by the substitution of 
RaTAN Cans. 

A Ratan Cable combines (1) adequate lightness, and (2) admirable 
flexibility, with (3) great strength, (4) unrivalled durability, and (5) 
complete absence, not only of all shrinking when submerged, but also of 
all perceptible elongation under tensile strain ; (-) its specific gravity can 
be regulated with the greatest exactitude ((whicn is not possible with a 
metal-covered cable), so that its rate of sinking may be accurately ad- 
justed, (7) and, by reason of its tractableness, it can be payed out with 
the utmost facility, neither “kinking” nor requiring (as metal-covered 
cables do) cumbrous and expensive brake machiuery. 

Katan Cane is composed of amass of powerful fibre, completely embedded 
in and protected, as well internally as externaily, by impeuetrabe and 
indestructible walls: of siliea ; (8) consequently, sea water will preserve 
rather than in any way damage it, (9) and marine insects will infinitely 
and indefinitely stre: m it by their incrustatious, rather than destroy 
or injure it by depredations ; (10) moreover, the cane being impassive vo 
all corroding influences, ic cawnet become heated; therefore, instead 
of injuring, it will protect the core ; (11) there is no occasion whatever 
for tanks; (12) there can be no disturbance of the ship’s compasses ; (13) 
and, by reason of the emi non-conducting and insulating qualities of 
every material employed (not a particle of metal being used, except for 
joints, and then only at long intervals, and in very small quantities), a 
ratan covering will not only avoid the creation of induction or retardation, 
but will perfect insulation, im every way assist the electric current 
and accelerate its speed, the last fact being a most important and in* 
valuable feature in this imvention. (14) Fmally, Duncan's Ratan CABLE 
can be manufactured for at Jeast one-third less cust than a metai covered 
cable of proportionate suitablenes:. 

In order to inctease the specific gravity of a Ratan Cable, and preserve it 
from injury or abrasion during the process of paying-out, if is intended to 
add a cuating of @ newly-invented and most duraole and impervious com- 
pound ; and a cable thus , being doubly protected, first, by the 
indestructible pound, and ly, by its own siliceous composition, 
Would be ABSOLUTELY and COMPLETELY IMPERISHABLE. 

Although Ratan Cane is most peculiarly and strikingly adapted for deep- 
water cables, yet, by its wonderful durability in foul mad, and other usually 
destructive influences, it is not less valuable as a protection to the heavy 
metal sheathing of shailow water cables. When it is nee y to proteet 
submarine cables from ships’ anchors in shallow water, the Ratan cover- 
ing wiil perfectly protect the cure trom any injury during the laying on of 
the massive iron wires, which will be first protected from corrosion by a 
coating of Dunca.’s Patent Compound, und a final outside covering of 
Ratan Cane will again protect the coaied metal from abrasion. The 
patentee, therefore, by means of his inventions will be enabled to supply 
an imperishable cable as well for shallow as fur deep water. 











Further information may be btained and speci seen at the offices 





of Messrs Pang and Layton, Solicitors, No. 47,,Gresham House, Oid Broad- 
street, London; and Messrs, Luo nm rn 20, . weet 
Bedford-row, London, 


YD and CHEVALLIER, No, 30, John-street, 
(F48) 








Benjamin Miller, Machine Tool Bro- 


KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Sarfacing, and Screw-Cutting Gap or 
Brake Lathes; Scelf-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 





Bridges by the Footrun or Mile, in 
Iron or Wood, for clear spans from 30 to 1,500ft., for Rail, River, 
Road, Park, or Gorge. SEDLEY’S PATENT. Stronger, lighter, and 
cheaper than any other, and perfectly rigid.—Apply to Patentee, or W. 
HUMBER, Esq., C.E., 20, Abingdon-street, Westminster. Admirably 
adapted for Colonies and Export. (E653) 


| ° 
k ox Brothers, Derby, Licensed Sole 
MANUFACTURERS of T. 8. CRESSY’S PATENT MACHINERY 
for CASK MAKING.—The jury of the International Exhibition, 1862, 
awarded a Medal to Mr. CKESSY for a Cask made by his Machinery. The 
Machinery is now in full work at Messrs. BASS and CU., Burton-on-Trent, 
and is capabie of making upwards of 1,500 casks weekly. (D1445) 


Te Paper-Makers. All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 1¥, Poultry. First 
class references.—T. DON, Agent. (D981) 











Ironfounders, &c. —J. Ireland, 


To 
Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37, Pri street, Manchester. (D1905) 


’ . . 
Haswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to vecome the Manufacturers of these Powerful Machines, and 
are how prepared to execute orders for Machines of any size or power. 
(D1769) 


\pecifications priced for Lap-welded 

WW Boiler Tubes; Gun Metal and Irom Steam Lngive Fitments ; 

Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas, 
LAMBERT BROTHERS, WALSALL. (F28) 











~y rr 

team Gauges, Steam Fittings, &¢.— 
K “*Gentlemen,—] am highly satisfied with the two steam gauges. 
We find a saving in fuel.—G. Gray, juv., Bridlington.”— Illustrated price 
lists. -WESTWOOD and CO., British Steam Gauge Depét, Leeds. (E319) 


: ? 
(Collinge s Patent Sponge Cloths 
superseacs the old cotton waste for Cleaning Steam Engines, 
Machinery, &c. ; used in the Great Exhibition, and by most Enginvers, 
Colliery and Ship owners.—Loudon Agents, ANDREW and TAYLOR, 40 
Broad-street-buildings, E.C. (E415) 


()rmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, 8ST. GEORGE’S IRONWORKS, 
MANCHESTER, to eall attention to their stock of PATIL HRNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS. &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not coutained in the 
list wil! be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
Wotng, Gird = Tu tables, Tre =a qe Water Osanna, Pompe, 
, Girders, Turn jes, versers, Unns, i. 
and Tanks, Hydraulic and other Presses, &. &c. (£429) 








Printing. — Estimates for Printin 
any Description of Work forwarded by TAYLOR and GREENIN 
ter-lane, London, Printers of “ THE mnGINEER.’ 


What will this Cost to Print ? 


is a thought often occurring to literary men, public characters, 
and persons of benevolent intentions. An immediate answer to the in- 
quiry may be obtained. A Specimen Book of Types, and information for 
Authors, sent on application by RICHARY BARRETT, 13, Mark-lane, 
London, (2204) 


y) 217} j il 
pe aving on Wood.—Architectural 
and MECHANICAL DIAGRAMS, CATALOGUE ILLUSTRATIONS, 
&c., in the best manner, at moderate charges, by J. H. PASCOEK, 9, Essex- 
street, Strand, (E667) 


" . r y . So ring 

rawings, Plans, Tracings, &c., Exe- 

CUTED with accuracy and despatch, on moderate terms, by MESSER 

and THOKPE, Mechanical and General Draughtsmen, 84, Hatton-garden, 
E.C.—N,B.—M. and T. are th gh practical (E639) 


7 r BOTH ey iF eee 
T he London Drawing Association, 
for supplying Engineering, hanical, Ar 1, and @ 1 
Drawing Designs, we Plans, Tracings, &c. &c. 
7, Duke-street, Adelphi, London, FREDERIC YOUNG, Manager, 
rn —— 
. . hd r m4 
Partner ships.—Mr. George Thorne, 
Engineers’ and Founders’ Transfer Agent, Partnership Negotiator, 
Valuer, and Accountant, will be found a reliable medium fur the Purchase 
or Disposal of Businesses.—18, Austin-friars, E.C. (E171) 


Permanent Way.—For Particulars 


respecting C. W, RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no wedge or bolt), &c., apply to Mr. F. WISE, C.E., 22, Buckingham 
street, Adelphi, W.C. 


| obert Stephenson and Co. buy Pig 


and MANUFACTURED IRON of every description for Consumers 
and Capitalists, Metal Brokers, &c.—Middlesborough-on-Tees, (474) 


(520r8e Deeley, Priorfield Foundry, 


near BILSTON, STAFFORDSHIRE.—Maker of Steam 


y 
of Graystoke-place, Fet 














Mw hitect 

















Sugar Mills, and Sugar Pans of tne most approved construction, Mill- 
work, and Colonial Machinery of all kinds. Also Chilled and Grain Rol! 
and Castings of every description fer lronworks, Buildings, Bridges, 
Public Works. (D1804) 


ourdon’s Pressure and Vacuum 


GAUGES.—Report of the Jury of the International Exhibition of 
1362 :—** The bent tube manometer of Mr. Bourdon is a most ingenious 
aad correct indicator of pressure, and, under ail cireumstances, the BEST 
iN THE EXHIBITION.”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and Cv., Engineers, Phanix Foundry, Great Dover- 
street, and Kent-street, Borough, London. (D2085 





Pone-dust for Hardening Purposes. 
—BONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SON, Cliveland-street Works, Birmingham, This Bone- 
dust is used for hardening at the Government factories, and by all the 
principal engineers, axletree makers, iron safe makers, &. (£423) 


Steam Boilers made by William 


WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best materia) 
and workmanship, proved and warranted tigtt under a high pressure, ane 
delivered at any railway station or shipping port in the kingdom a 

rate rates. Lithograph of boilers forwarded post free on application. (3022) 


Steam Pumps all Sizes, for Land 


and MARINE pone PORTABLE ENGINES, with ordinary 

Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 

14 tons,—_JOHN CAMERON, Works, Egerton-street, Hulme, Manc . 
(C1898) 


Machinery, Home and Export, for 
; MINES, RAILWAYS, WATER and GASWORKS, AGRICUL 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General Ironwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C, 

one 


_Mustrated Catalogues tree, on stating requirements. 
* NY . 
Railway Wheel and Axle Company, 
Spring Hill Works, Birmingham, Engineers, Ironfounders, and 
General Contractors for Railway Plant, Manufacturers of Wheels and Axles, 


Points and Crossings, Turntables, Wrought and Cast Iron Girders, 
and Koofs, Bolts, Spikes, &c, &e. &e, (D633 


. . ° 
‘The Ashbury Railway Carriage and 
IRON COMPANY (Limited).—Works: Openshaw, Manchester, 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders urntables, Water Columns, Water 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &. &c. 
(vb 

















; " : : " r 
Metropolitan Railway Carriage and 
WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (‘successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors). Railway Carriages and Wagons of 
every description supplied either for casn or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
saltley Works, Birmingham; Secretary’s Office, Saltley Works ; Lenten 
Ageucy, 8, Adam-sireet, Adelphi, W.C. (E629) 


, [he City of Manchester Patent Brick 


and TILE COMPANY, LIMITED (EFFERTZ’S PATEN 
Capital, £50,000 in 10,000 Shares of £5 each. Deposit, 10s. per 8 on 
application, and 1s, per Share on allotment. Registered under the 

Companies’ Act of 1862, with limited liability. 

Dikectors, 
W. NICHOLSON, Esq., Chairman 
(late managing director of the London and Manchester Glass Company). 
W. Routledge, Esq. (Messrs, Routledge and Ommanney), 
F. Hessemer, Esq. (Messrs, W. F. Higson and Co.). 
E. Tomlinson, Esq. (Messrs, Tomlinson and Jones). 
E. J. Hughes, Esq. (Messrs, Hughes and Bloodwerth), 
W. Weild, Esq., C.E., Queen’s Chambers, Market-street, 
Charles M‘Clunan, Esq., Market-street. 
ConsuLting ENGINEER. 
W. Weild, Esq., C.K. 
SUPERINTENDING ENGINEER. 
Peter Effertz, Esq., C.E. (the Patentce). 
Soicitoks. 
Messrs. Atkinson, Saunders and Co. 
BANKERS, 
Messrs. Cunliffe, Brooks, and Co. 

The Directors having now completed their reliminary arrangements, 
and the Company being duly — tered, ras prep to reestve 
execute orders forthwith, botu for the machines (ander royalty), ° 
tiles, and drain pipes. 

The Directors very confidently invite application for the ry ~4 
shares ; a considerable number are already subseribed for, and an 
ment wil! be shortly made. 

: The Directors reserve to themselves the right to limit the first issue of 
sDares, 

With machines made under this patent, bricks can be produced superior 
to hand-mede, at one-half the present prices. 

The machines may be seen at work on application, samples of bricks, 
tiles, and drain pipes can also be seen at the Company's Offiees, where forms 
of application for shares and further information ma: had. 











be 
LJ,8. HUGHES, Secretary. 
India Buildings, Cross-street, Manchester. 
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PENCILS, Black Lead, and Coloured Chalks. 
4. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. “(D2137) 


ENGINEERS’ TOOLS FOR SALE, 
Ready for Delivery in London, 

One Planing Machine, to take in 8ft. x 3ft. 6in. wide x 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. Gin. long X lin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves, 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINEERS’ TOOL MAEERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (01957) 








IMPORTANT FIVE 
CAUTION, POUNDS 
_ REWARD. 





TO ENGINEERS, MILL OWNERS, AND OTHERS USING 
STEAM MACHINERY. 


joseph White, 7, Trinity-street, 

Borough, London, 8.E., the Inventor of the Original 8. L. V. Oil 
Feeders, which so wonderfully economise time and oil, having recently 
perfected great Improvements, for which he has secured Letters Patent 
\see THE EnGinger, August 22nd, 1862), which not only make them more 
simple and certain in action, but reduce their cost near 50 per cent., begs 
to Caution his friends and the public against unprincipled persons who are 
vending an inferior article, falsely representing it to be the Improved 
8. L. V. Oil Feeder, and even using the Royal Arms and the word Patent, 
the better to deceive. The Public are requested to observe the name in 
the above impression of the Stamp. 

The said Joseph White hereby offers a Reward of FIVE POUNDS to any 
person giving such information as shall lead to the conviction of any 
person making, selling, or using Oil Feeders, which in their internal or 
external construction in any way infringes his Patent rights. 

Dated, London, October Ist, 1862. (B666)__ 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 





The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 
and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 
No. 1 Tuyere, 16in, long o se 6 6 oo co SCR 
No, 2 - 18in, 45 oo 06 co ce S2H. 5 
No. 3 @ 20in. ,, © 08 06 cc 00 co co Sim 
No. 4 pes 22in. 4, eo 00 ce cc co ce co OM yg 


No, 6 ee 24in. ,, oo 00 ce 0c 00 co co GAB. gs 
Delivered at Chesterfield Station, Terms, Nett Cash Quarterly. (E56) 


PRIZE MEDALS. 


INTERNATIONAL Exuttition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oNLY 
kind for which a MspAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royai Arsenals of Wool- 
wich, Brest, and Toulon, &c. &c. ; and have been adopted 
» by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
\ other crucibles, In consequence of their great durability 
the saving of waste is also very considerable. 

The Company have a introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE IRoN MRLTING, the average work- 
ing of which has proved to be about skvEN DAYS; STERL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUKL TO EVERY TON OF StTBEL 
rusep ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, an saving the great loss which arises from mixture with Iron. 

The Patent Piumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., anp'y to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 
Awarded Exhibition and other Medals 


ENABLE ONE MAN TO LIFT FROM 
}-TON TO 1 TON. 


The load cannot slip, - if the chain is suddenly 
let go. 


2S. and EB. RANSOME and C0., 
p SOLE WHOLESALE AGENTS, 
81, Essex-street, Stranp, Lonpon. 





















Witn Sprocket WHEEL, AS £KETCH Snowy, 
To lift 2 3 4 5 tons. 




















424 50 5150 7 00 9 00 
Chain, per ft. 10 11 18 16 
Rope, perft. 3 34 34 3) 
Witnovt Sprocket Wuesn. 
Tolift 3} 4 1 li ® tons. 
41100 1176 2100 $800 3100 
Chair, per ft. 6 6 r 10 10 
(E868) 





TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. : 
. : alleable Iron Castings, Manufac- 
he Patent Mineralised and Vulca- TURED by the ORIGINAL mane =] Orders promptly 
a 








NISED INDIA-RUBBER, manufactured by WILLIAM WARNE attended to.—EDWARD LUCAS and SON, Dronfield Foundry, near 
and Co., in Sheffield. ) 
Valves. Hose Pipes, Delivery and Suction. 5 = 
Washers, a tote Ors hing Mills (Schiele’s Patent), 
Railway Buffe 


ay Buffers. Engine Packing. for Quartz, Ores, Barytes, Cements, Limestone, Emery, Chalk, Salt, 
And all other India-Rubber articles in use by engineers and others. To | Soda,-Ash and other Chemical productions, Coprolites, Bones, and other 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- | materials for Manure, Charcoal, Logwood, Indigo, and other Colours, 
street West, London, E. C. all kinds of Paints, &c. No loss by dust, self-acting in feeding and sifting. 
N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) | The most economical machinery for the purpose.—Apply to Mr. SCHIELE, 
{ndia-Rubber, up to 6 ft. 4 in, diameter in any thickness. (621) 20, Milton-street, Stockport-road, Manchester. (E169) 


GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 
IMPROVED 











TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a special class of TURBINE, adapted fer extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 








MILL GEARING, CENTRIFUGAL PUMFS, AND EYDRAULIC MACHINES: (D2075) 
TANGYE BROTHERS & PRICE, BIRMINGHAM, 


SOLE MAKERS OF WESTON’S PATENT PULLEY BLOCKS, = 


PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most 
simple in action and construction, very safe and portable, made of the ‘ 
best scrap iron, and so arranged that one man can lift from 4 to 60 
tons, 

HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs, 
Steam Winches, and Cranes. 


London Agent—Mr. S. HOLMAN, 18, Cannon-street, E.C. 
(B609 





Patent JACK. 
Wrovent Iron Snip Jack. 





IMPROVED HIGH-PRESSURE STEAM ENGINES AND BOILERS. 


J2 























PORTABLE HOISTING ENGINE, STATIONARY STEAM ENGINE. 
These Engines possess many Advantages over those usually offered. 


The Boilers and Cylinders are larger and the Engines consequently more powerful than most other Engines of the same nominal horse-power. 
They ere manufactured of the best materials, the working parts are few, simple, and compact, easy of access, and very direct and efficient in action, 
while the finish is decidedly superior to what is usual on Engines of a similar form. 


Illustrated and Descriptive Price Lists forwarded on application to 


ALEXANDER SHANKS AND SON, 


DENS IRONWORKS, ARBROATH, N.B., 
AND 27, LEADENHALL STREET, LONDON, E.C., 


Manufacturers also of Portable Steam Engines, Contractors’ Locomotives, Turbines, &c. &c. 
A SAMPLE STEAM ENGINE MAY BE SREN BY APPLYING AT 27, LEADENHALL STREET, E.C. (E476) 


PATONS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE,  suscrscroneo sr 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASCOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 


PORTABLE STEAM CRANE. 



























A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLasGoW 
At less than 
HALF THE USUAL COST 
For Borine, 
And wit 
THREE TIMES 
THE SPEED. 





ingle and Double-Acting Hammers, 


OF ANY WEIGHT, continue to be manufactured at the above 
: address, of the different as during the currency of the late 
< ? Mr. Condie’s patent. Pressure of steam required 25 Ib. and 30 Ib. te 
35 Ib. according to weight of Hammer. (D3178) 
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(tice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to »rocure British’ and Foreign Patents for Inventions, and Registrations 
ot Designs, at reduced charges. Intending patentees should obiain their 
“HI ndbook for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


( jftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries ; and every in.ormation as to all patents granted from 
1617 to the present time, b: applying personally or by letter to Mesars. 
PRINCE and CO., Patent Oifice, 4, Trafalgar-square, Charing cross. (5017) 





nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac ‘ice in patent ee 
62, Chancery-lane, London, ‘‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


| »ventors Assisted.—Tongue and 


BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Foreign PATENT AGENTS and ENGINEERS of 
twenty )jears’ experience, 34, Southampton-buildings, Holborn, W.C, 
Provisional protection for six mouths. Designs registered. Any informa- 
tion gratis. (B586) 


LJ . 

Patent Office, 53, Chancery-lane 

Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS reguiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
la of information and plate of Mechanical Motion free on “ae. 

(9 


Patents.—Mr. Vaughan, Member 


of the Society of Arts, British and poatne Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. “Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide to Inventors* free by post. (8690 


Jatents.—Inventors can be supplied 

(free by post) with a Pamphlet of Information relating to BRITISH 

and FOREIGN PATENTSand REGISTRATIONS, from the Patent Office, 

84, Fleet-street, London, B.C. Conducted by Mr. HENRY, Member 
Society of Arts. (P45) 


"Yo Inventors.—The General Patent 
COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis, 

(B610) R. MARSDEN LATHAM, Sec. 


’ ne ss 
f oContractors.—Sissonsand White’s 
PATENT STEAM PILE DRIVER, tiie most perfect and economical 
piling machine to which steam has been applied. ‘eae and testi- 
monials sent on application to 8, Station-terrace, Huil. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
Dex ember 5th, 1859 :— 

** Pile driving’ by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 

Sissons and White’s as being the most economical and practically (D024) 























INTERNATIONAL SUBMARINE , TELEGRAPHIC 
COMMUNICATION. 


C, S. Duncan’s Patent Ratan Deep 


and SHALLOW WATER ELECTRIC TELEGRAPH CABLE.— 

The question of establishing International Telegraphic communication, by 
means of Submarine Electric Cables, having been recently renew ed, public 
attention is directed, on the one hand, to the overwhelming and insuper- 
able defects of the materials usually employ ed forthe external protection 
or covering «f the “core” (i.¢., the conducting wire and insulating 
medium) of the cable, and, on the ocher hand, to the extraordinary 
advantages which Duncan's Ratan CABLE possesses for Deep-Sea Tele- 
graphic purposes. Iron ana Steel wire, and Hemp (either separately or 
in combination), are the only substances hitherto used for coating or 
covering submarine cables, Hemp may be very summarily disposed of ; 

marine in-ects speedily destroy it, or it quickiy and inev.tably decays ; 
and as regards iron and steel wire, their continued use, despite rapid 
depreciation by rust, and enormous outlays for repairs, is a matter of 
astonishment—especially since their decided condemnation by the Go- 
vernment Committee appointed to inquire into the construction of Sub- 
marine Telegraph Cables, whose report, dated April, 1861, shows that, 
eut of 11,364 miles of 1ron-covered cables which had been laid, 3.074 
miles only were then actually working, leavin 8,290 miles as totally lost. 

In point of fact, iron and steel-covered cables are worse than use- 
less for deep-sea purposes, The objections to them are endless ; it is 
suilicient to refer to (1) their enormous weight, (2, their extreme liability 
to corrosion, (3) the consequent generation of heat, and (4) destruction 
of the core (all the foregoing evils being aggravated rather than dimi- 
nished by the heavy iron refrigerating water- tanks, in which au iron- 
covered cable is usually, but vainly, coiled for protection ; (5) their 
peculiar proneness to *‘kink,” (6), the inevitable creation of induction 
between the copper conducting wire aud the metal sheathing, and (7) 
consequent annihilation or retardation of the electric current; ($) and, 
lastly, the wel known disturbance of the,paying-out ve-sel’s compasses, 
by reason of the incessant and rapid diminution in tne amount of the 
iron sheathing, thus rendering a pilot ship indispensible. These defects 
are insepara: vle from the use of iron and steel as an external covering 
for the core; but they are ali readily obviated by the substitution of 
RaTAN CANe. 

A Ratan Cable combines (1) adequate lightness, and (2) admirable 
flexibility, with (3) great strength, (4) unrivalled durability, and (5) 
complete absence, not only of all shrinking when submerged, but also of 
all perceptible elongation under tensile strain ; (0) its specific gravity can 
be regulated with the greatest exacti tude «(which is not possible with a 
metal-covered cable), 50. that its rate of sinking may be accurately ad- 
justed, (7) and, by reason of its tractableness, it can be payed out ‘with 
the utmost facility, neither “kinking” nor requiring (as metal-covered 
cables do| cumbrous and expensive brake machiuery. 

Ratan Cane is composed of amass of powerful fibre, completely embedded 
in and protected, as well internally as externally, by impenectrabe an 
inde-tructible walls of silica; (8) consequently, sea water will preserve 
rather than in any way damage it, (9) and marine insects will infinitely 
and indefinitely strengthen it by theic inerustations, :ather than destroy 
or injure it by depredations ; (10) moreover, the cane being impassive to 
all corroding influences, it cannet become heated; therefure, instead 
of injuring, it will protect the core ; (11) there is no occasion whatever 
for tanks; (12) there can be no disturbance of the ship’s compasses ; (13) 
and, by reason of the eminent non-conducting and insulating qualities of 
every material employed (not a particle of metal being used, except for 
joints, and then only at long intervals, and in very small quantities), a 
ratan covering will not only avoid the creation of induction or retardation, 
but will perfect insulation, and in every way assist the electric current 
and accelerate its speed, the last fact being a most important ana in 
valuable feature in this invention. (14) Fimally, Duncan's Ratan CABLE 
can be manufactured for at least one-third less cost than a metal covered 
cable of proportionate suitableness. 

In order to increase the specific gravity of a Ratan Cable, and preserve it 
from injury or abrasion during the process of paying-out, it is intended to 
add a coating of a newly-invented and most durable and i impervious com- 
pound ; and a cable thus constructed, being doubly protected, first, by the 
\ndestructible compound, and secondly, by its own siliceous composition, 

tould be ABSOLUTELY and COMPLETELY IMPERISHABLE. 

Although Ratan Cane is most peculiarly and strikingly adapted for deep- 
water cables, yet, by its wonderful durability in foul mud, and other usually 
destructive influences, it is not less valuable as a protection to the heavy 
metai sheathing of shallow water cables. When it is necessary to proteet 
submarine cables from ships’ anchors in shallow water, the Ratan cover- 
ing will perfectly protect the core from any injury during the laying on of 
the massive iron wires, which will be first protected from corrosion by a 
coating of Dunca.’s Patent Compound, and a final outside covering of 
Ratan Cane will again protect the coated metal from abrasion. The 
patentee, therefore, by means of his inventions will be enabled to supply 
an imperishable cable as well for shallow as for deep water. 


Further information may be obtained, and specimens seen at the offices 
of Messrs Paine and Laytox, Solicitors, No. 47,,Gresham House, Old Broad- 
street, London; and Messrs. LLOYD and CHEVALIER, No, 30, John-street, 
Bedford-row, London, (F48) 





Certain Cure for Smoky Chimneys 

y be obtained by using STEAD'S PATENT VENTILATING 
CHIMNEY. TOPS.—Testimonials free on application to J, E. CARTER, 
Zine Works, 3, Brownlow-mews, Henry-street, Gray’s-inn-lane, W.C. (B656 


Dex s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plap* of every description, — W INDSOR ~~ 
IRONWORKS, near Manchester. 23) 


\ ire Ropes for Mining, Railway, 


and ENGINEERING PURPOSES.—Steam Ploagh Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY, 
39, Wapping, London, E. (B494) 


Wire Ropes of Every Description. 
—Strand for Fencing, Railway Signals, Wire Sash Co:ds, Copper 


Lightning Conductor-, Submarine Electric Cables, and Telegraph Stores, 
&e.—JAM AMES STEPHENSON and Co., » Millwall, London, E. peee) 


At ‘Archibald Smith’ Ss Patent Subn marine 


CABLE, WIRE, and HEMP ROPE MAKING MACHINERY.— 
These Machines work at a Six-fold Speed, produce Four Times the Quantity 
of Work, of a Superior Quality, at one-third the Cost. They are used by 
all the Principal Manufacturers.—For Licenses apply to Patentee, Princes- 
street, Leicester-squate, W. . (F5) 


ry f , 
Brass and Copper Tubes.— Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M, Government and the leading Steam-Packet Com- 
panios, are cheaper and more durable than the ordinary tubes. —Adidress, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C (£13]) 


[ifertz’s Patent Brick- aking Ma- 


CHINE.—At the earnest solicitation of numerous masks ineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic lustitution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the "Lecturer 
to the Institution. (on vied 


Fliiott. ‘Brothers, Opticians to the 


Jovernment, 30, STRAND, in to yive notice that they have been 
compelled to REMOVE temporarily to 47, CHARING-CROSsS, their late 
premises being suddenly required by the Charing-cross Railway Company, 

(2654) 


T ‘Frost and Co., Manufacturers of 


solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description of heavy smith work 
for engineers, millwrights, &. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
—— in ‘the United Kingdom.— CANAL-STREET LRUNWORKs, 
SEESE Y (DIO) 








Jonn Fowler, Jun., 28, Cornhill, 


LONDON, E.C. 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. (B124) 


. - y cae 
Martin, Iron and Brass Founder, 

@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch, Lathes, Fly and Band Wheels, Malleable iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought, <F21) 


> ce 

G and J. Brown and Co., Rother- 

@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FaCED LUCUMOTIVE ENGINE, LENDER, 
CARRIAGE, and WAGON TYRES. « Ov 3) 


Benjamin Miller, Machine Tool Bro- 


KER, Providence-street, ital, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliuing, Surfacing, ‘and Screw-Cutting Gap or 
Brake Lathes; Self-acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Sto k. Delivery immediate. (E176) 


To Pap yer-Makers. — All Kinds of 


Mh. 2. and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references,—T, DON, Agent. (D981) 


To Ironfounders, ‘&c. —J. Ireland, 

Foundry Engineer, aiodehie begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense,— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Pr 37. Princess-street, » Manchester. _¢D1905 5) 

















Haswell’ s Patent Hydr aulic F orging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, hi ae 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 

(D176 9) 


Cpecifications priced for Lap- -welded 
Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 
alle Machinery ; Wrought iron Pipe for Steam or Water and Gas, 


LAMBERT BROTHERS, WALSALL. (F 28) 


team Gauges, Steam Fittings, &e.— 


**Gentlemen,—I am highly satisfied with the two. steam gauges 
We find a saving in fuel.—G, Gray, jun., Bridlington.” - Ilustr ated price 
liste. -WESEWOOD and CO., British Steam Gauge Depdt, Leeds. (E319) 


Fires. Vaucher’ss Patent Woven 


HOSE, for Fire Engines, Ship, Agricultural, Mining and Railway pur- 
poses, is particularly adapted for Tropical Climates, and has stood the test. of 
upwards of twenty years. May be had of any length or diameter, For 
particulars and testimonials apply at the Office, No. 1, Chapel-place, 
Poultry, London, E.C., or any of the agents. (F46) 


(jollinge’s Patent Sponge Cloths 


supersedes the old cotton waste for Cleaning Steam Engines, 
Machinery, &c. ; used in the Great Exhibition, and by most Engineers, 
Colliery aud Ship owners.—London Agents, ANDREW and TAYLOR, 40 
Broad-street-buildings, E.C. (E415) 


()rmerod Grierson & Co., Engineers, 


Millwrights, ande Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATTERNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade, W HEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very terms, and no charge is made 
for the use of Patterns, List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Roofing, Girders, Turntables, Traversers, aay ag Water aermean! Pumps, 
and Tanks, Hydraulic and other Presses, &c, & E429), 














Printing. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING, 
of Graystoke-place, Fetter-lane, London, Printers of “* THE a ag 





The London Drawing _Association, 


bh hitectural, and eusn 


for supplying Engineering, l, 
Drawing Designs, Maps, Plans, Tenge, c. &e, 

FREDERIC YOUNG, Manager. 
(E376) 


7, Duke-street, Adelphi, London. 
~4 shing hy % . 
Jartnerships. Mr. George Thorne, 
Engineers’ and Founders’ Transfer Agent, Partnership Negotiator 
Valuer, and Ac countant, will be found a reliable medium for the Purchase 
or Disposal of Businesses. —18, Austin-friars, E.C, (E171) 


Permanent Way.—For Particulars 

respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no wedge or The &c., apply to Mr. F, WISE, ©.E., 22, Buckingham 
street, Adeiphi, W.C. (3987) — 


Robert Stephenson and Co. buy Pig 


and MANUFACTURED IRON of every description for Senniena 
and Capitalists, Metal Brokers, &¢e.—Middlesborough-on-Tees, (E47 4) 


\eorge Deeley, Priorfield Found ‘y, 


near BILSTON, STAFFORDSHIRE.—Maker of Steam Engines, 
Sugar Mills, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds, Also Chilled and Grain Rolls, 
and Castings of every description fer lronworks, Buildings, Bridges, and 
Public ‘Works, (D1S04) 


Pourdon’s | Pressure and Vacuum 


GAUGES.—Report of the Jury of the International Exhibition of 
1862 :—** The bent tube manometer of Mr. Bourdon is @ most ingenious 
aad correct indicator of pressure, and, under ail circumstances, the BEST 
IN THE EXHIBITION,”—Sole Pr roprie tors for England and the Colonies, 
JOUN DEWRANCE and CO.,, Engineers, Phanix Foundry, Great Dover- 
street, and Kent-street, Borough, Loudon. (D2085 

















B one-dust for Hardening Purposes. 


—RONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SON, Cliveland-street Works, Birmingham. This Bone- 
dust is used for hardening at the Government factories, and by all the 
principal engineers, axletree makers, iron safe makers, &c, (E423) 


team Boilers made by William 


WILSON, Lilybank Boiler Works, Gisasgow, on the most improved 
principles, for home and export. Ail boilers made of best materia) 
and workmanship, proved and warranted tigtt under a high pressure, ane 
delivered at any railway station or shipping port in the kingdom at mode. 
rate rates. Lithograph ¢ of boilers forwarded post free on app ication. (3022) 





Steam Pumps all Sizes, for Land 


and MARINE purposes; PORTABLE ENGINES, with ordinary 

Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 

14 tons.—JOHN CAMERON, Works, Eyerton-street, Hulme, Manchester, 
(C1598) 


Machinery, Home and Export, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General lronwork, 
N.B.—S, HOLMAN represents Houses, having every facility for heavy 


‘orders.—Ollice, 18, Cannon-street, London, KC, 
Illustrated Cats alogues tree, on stating requirements, (D182) 


. . 4 . ’ 
(jrushing Mills (Schiele’s Patent), 
for Quartz, Ores, Barytes, Coments, Limestone, Emery, Chalk, Salt, 
Soda,-Ash and other Chemical productions, Coprolites, Bones, and other 
materials for Manure, Charcoal, Logwood, Indigo, and other Cvlours, 
all kinds of Paints, &c. No loss by dust, self-acting in feeding and sifting. 
The most economical machinery for the purpose.—Apply to Mr, SCHIELE, 
20, Milton.street, Stockport-road, Manchester. (£169) 


TO ENGINEERS, MILLWKIGHTS, STEAM PACKET COMPANIES, &, 


‘The Patent Mineralised and Vulca- 


- NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings, 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by engineers and others, To 
be had at the Mills, Tottenham, N., Middlesex, Warehouse, 9, Gresham. 
strect West, London, E. C. 

N.B ~Sole Manufacturers of Valves of the Patent Mineralised Pi 
India- Rubber, up to 6 ft, 4 in, « 4 in. diameter. in any thickness, 








(The Ashbury | Railway Carriage and 


IRON COMPANY (Limited),—Works: Openshaw, inten 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, ‘Millwrights, 
&e. ? Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c, &c, 

(D2076) 


Metroy politan Railway Carriage and 


WAGON COMPANY (LIMITED), SALTLEY WoURKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors), Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railw: ay Wagons to be Let on Hire.—For terms and particulars apply to 
saltley Works, Birmingham; Secretary's Office, Saltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (1629) 


‘ . 5 . 
| he City of Manchester Patent Brick 
and TILE COMPANY, LIMITED (EFFERTZ’S PATENT). 
Capital, £50,000 in 10,000 Shares of £5 each. Deposit, 10s, per Share on 

application, and 10s. per Share on allotment, Registered under the 

Companies’ Act of 1862, with limited liability. 

Directors. 
W. NICHOLSON, Esq., Chairman 

(late m: anaging director of the London and Manchester Glass Company). 

. Routledge, Esq. (Messrs, Routledge and Ommanney). 
F. “He ssemer, Esq. (Messrs. W. F. Higson and Co.). 
E. Tomlinson, Esq. (Messrs, Tomlinson and Jones), 
E. J. Hughes, Esq. (Messrs, Hughes and Bloodworth). 
W. Weild, Esq., C.E., Queen's Chambers, Market-street, 
Charles M‘Clunan, Esq., Market-street. 
CONSULTING ENGINEER. 
W. Weild, Esq., C.K. 
SUPERINTENDING ENGINEER. 
Peter Effertz, Esq., C.E. (the Patentee), 
SOLIctTORS. 
Messrs. Atkinson, Saunders and Co. 
BANKERS. 
Messrs. Cunliffe, Brooks, and Co, 

The Directors having now pleted their preliminary arra 
and the Company being duly registered, are prepared to rec sive and 
execute orders forthwith, bot for the machines (under royalty), bricks 
tiles, and drain pipes. 

The Directors very confidently invite application for the rema'ning 
shares ; a considerable number are already subscribed for, and an allot- 
ment will be shortly made. 

, The Directors reserve to themselves the right to limit the first issue o f 
shares, 

With machines made under this patent, bricks can be produced superior 
to hand-made, at one-half the present prices. 

The machines may be seen at work on application, samples of bricks, 
tiles, and drain pipes can also be seen at the Company’s Offices, where forms 
of application for shares and further information +! had. 

HUGHES, Secretary. 

India Buildings, Cross-street, Manchester. (E375) 
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"PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E,C. (D2137) 


ENGINEERS’ TOOLS FOR SALE, 
Ready for Delivery in London, 


One Planing Machine, to take in 8ft. x 3ft. 6in. wide X 8ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long X llin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINEERS’ TOOL MAZERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 








REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 
From 2 in. to 18 in. 
12s. per in. diameter. 

List of prices, with full dimensions of 
all sizes up to 30 in., to be had on applica- 
tion, 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
and are always kept in stock, 

Valves made with outside racks to order. 

Also Screw Water Valves with gun meta! 


faces, 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. 





(7245) 





BOILERS 









por Locomotives, 
Portable Engines, Traction Engines, 
&c. &c.—best materials, best workmanship, 
High-pressure tested, guaranteed tight.— 
Manufacturers, F. BUCK and CO., Atlas 
Works, Newark-on-Trent. re 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 











The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, 16in. long .. ee ee + 28s, each, 
No. 2 om 18in. 45 eo 00 ce ce ce 32s. 4, 
No, 3 pe 20in. ,, eo 00 20 eo 00 «0 ce Ge op 
No. 4 ~ 22in. 4, oo 00 ee . 40s. , 

4 


No.5 on 24in. ,, 6 0 00 ce eo os. cc GE 
Delivered at Chesterfield Station. Terms, Nett Cash Quarterly. (E56) 
HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonvon Orrics, 67, Urrsr THAMES STREET. 








Makers of Improved lathes Planing 

Drilling, Shaping, Screwing, Slotting, Punching, and Shearing 
Machines, Radial Drilling Machines, Wheel Lathes, Slot Drills, Whee 
Cutting Mac hines, and all kinds of ENGINEERS’ TOOLS. ( B695) 


_ WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
4-TON TO 1 TON. 


i» The load cannotslip, —_ if the chain is suddenly 
et go. 


; S. and E. RANSOME and (€0., 
4 SOLE WHOLESALE AGENTS, 
31, Essex-street, STRAND, Lonpon. 

















Wita Sprocket Wuekt, as Sketcu Suown, 




















To lift 2 3 4 5 tons, 
, £24 50 5150 7 00 9 00 
Chain, per ft. 10 11 13 16 
Rope, perft. 3 3} 34 33 
Witnout Srocker Wueet, 
Toliftt } 4 1 +f] 2 tons, 
£1100 1176 2100 800 8100 
Chain, per ft. 6 6 & 10 10 
(Es68) 





SMITH’S PATENT 
WIRE ROPE AND CABLE MACHINE, 


Guaranteed to produce four times the usual quantity of Work, of Superior Quality, at one-third the Cost for Labour. 
REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN THE KINGDOM AND ON THE CONTINENT. 
Every description of Machinery and Repairs at Reasonable Prices, 


_ ARCHIBALD SMITH, 69, Princes-street, Leicester-square, V Ww. 


GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 
IMPROVED 


_ (F538) 





TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a special class of TURBINE, adapted fcr extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 
MILL | GEARING, CENTRIFUGSE PUMPS, AND BYDRAULIC MACHINES. — (D2075) 








CHUBB and SON.—“ For perfection of workmanship and Construction of 
Locks; also for the Manufacture of Iron Safes.” 
Prize Medal awarded, I auheraemenal Exhibition, 1862. 


+ hubb’s Patent Detector hubb’s Patent Fire- 


LOCKS.—The most secure from picklocks PROOF SAFES afford the greatest secu- 
and false keys, are strong, simple, and durable, f rity from fire or burglars. They are constructed 
and made of all sizes and for every purpose to | in the best manner of strong wrought iron, and 
which a lock can be applied. ff lined with the best known fire-resisting and non- 


Cash, Deed, and yd Boxes of all sizes, Tra- = _gerospia . 
velling” Bags, Letter Bags, Writing Boxes, and 4 The doors are all secured by CuusB’s PATENT 
Desks, all with the Derecsen Locks. ih fa) DRILL PREVENTIVE, and their Patent 


It will be-observed that no Locks or Safes of | GUAPOWDER-PROOF LOCKS. 


inferior quality are made by CHUBB and SON. | Ulustrated Price List Gratis and Post Free. 


The whole of their Locks and Safes sold to the 
CHUBB & SON, 


public at large are exactly the same in security 
and excellence of workmanship as those supplied jj 

No. 57, 8ST. PAUL’S CHURCHYARD, LONDON ; 
28, Lord-street, Liverpool ; 16, Market-street, 


o her Majesty, the Government offices, the Bank | 
of England, Stock Exchange, and other public 
Manchester 3 and Horseley- -fields, Wolverhampton 


est ablishments. (B671) 


INTERNATIONAL EXHIBITION, 1 1862, CLASS 31. 


Prize Medal for Security and Excellence of Constaction. 
HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards. 
HOBBS’S PATENT PROTECTOR LOCKS. 


8s. and upwards. 



































HOBBS’S MACHINE-MADE 
LEVER LOCKS. 


2s. 6d. and upwards, 








THE MACHINE-MADE LOCKS 


ARE 








ADAPTED FOR EVERY PURPOSE 


FOR WHICH 


LOCKS ARE REQUIRED 


iT T we HLH 


i i ‘| I | i cn Wi A 





i) AT 


PRICES THAT DEFY COMPETITION. 


SS OODING te. 
| HOBBS’S MACHINE-MADE TWO-BOLT MORTICE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE 8s, 


i MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Ilustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to 


HOBBS AND cO., 76, CHEAPSIDE. LUNDON, E.C. 


PATON'S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE, MANUFACTURED BY 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 








(B641) 


























A NUMBER 
of these 
BORING MACHINES 
Are at present 
WorKING IN THE 
NEIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Boring, 
And wit 
THREE TIMES 
THE SPEED. 








Per and Double-Acting Hammers, 
at de ae continue to be yo * at sm 
Fomun Shes 25 ay fonts) 
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()itice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 


te rrocure British and Foreign Patents for Inventions, and Registrations 
of at reduced c Intending patentees should obtain their 
‘Han k for Inventors,” gratis on application, or by letter. (8932) 





NOTICE TO INVENTORS. 


()ftice for ‘Patents of Invention, 4, 
Trafa! , Charing-cross.—The ‘‘ Circular of Information” 


may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs, 
PRINCE and CO., Patent Office, 4, Gocktosrouanne, Charing-cross. (5017) 


[ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, ‘‘A Guide to. Inventors” may be had a 
931 


application, or by post on forwarding two postage stamps. (931) | 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
la of information and plate of Mechanical Motion free on —_—— . 

933 


Patents.—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A “* Guide to Inventors* free by post. (B690_ 
atents.—Inventors can be supplied 
(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTS and REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (F45) 


To Inventors.—The General Patent 
COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents issued gratis. 

'B610 R. MARSDEN LATHAM, Sec. 


¢ 
' ik Ironfounders, &c. —J. Ireland, 


Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester. (D1905) 


fo Contractors.—Sissonsand White’s 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 

Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 

ember 5th, 1859 :— 

“ Pile driving by steam power was next treated of, the author describing 
some of the most principal machincs which have been invented, preferring 
Sissons and White’s as ling the most economical and practically — 
(E713) 


























INTERNATIONAL SUBMARINE TELEGRAPHIC 
COMMUNICATION. 


? 

$ 8. Duncan’s Patent Ratan Deep 
@ ‘and SHALLOW WATER ELECTRIC TELEGRAPH CABLE.— 

The question of establishing International Telegraphic communication, by 
means of Submarine Electric Cables, having been recently renewed, public 
attention is directed, on the one hand, to the overwhelming and insuper- 
able defects of the materials usually employed forzthe external protection 
or covering of the “core” (i.¢., the conducting wire and insulating 
medium) of the cable, and, on the other hand, to the extraordinary 
advantages which DuNCAN’s RaTAN CABLE possesses for Deep-Sea Tele- 
— purposes. Iron and Steel wire, and Hemp (either separately or 
nm combination), are the only substances hitherto used for coating or 
covering submarine cables. Ilemp may be very summarily disposed of ; 
marine insects speedily destroy it, or it quickly and inevitably decays ; 
and as regards iron and steel wire, their continued use, despite rapid 
depreciation by rust, and enormous outlays for repairs, is a matter of 
ish t—especially since their decided condemnation by the Go- 
vernment Committee appointed to inquire into the construction of Sub- 
marine Telegraph Cables, whose report, dated April, 1851, shows that, 
out of 11,364 miles of iron-covered cables which had been laid, 3.074 
miles only were then actually working, leaving 8,290 miles as totally lost. 

In point of fact, iron and steel-covered cables are worse than use- 
Jess for deep-sea purposes. The objections to them are endless ; it is 
sufficient to refer to (1) their enormous weight, (2, their extreme liability 
to corrosion, (3) the consequent generation of heat, and (4) destruction 
of the core (all the foregoing evils being aggravated rather than dimi- 
nished by the heavy iron refrigeratiog water-tanks, in which au iron- 
covered cable is usually, but vainly, coiled for protection; (5) their 
— proneness to “kink,” (6), the inevitable creation of induction 

tween the —— conducting wire and the metal sheathing, and (7) 
consequent annihilation or retardation of the electric current; (8) and, 
lastly, the well known disturbance of the paying-out ve-sel’s compasses, 
by reason of the incessant and rapid diminution in tne amount of the 
iron sheathing, thus rendering a pilot ship indispensible. These defects 
are inseparable from the use of iron and steel as an external covering 
for the core; but they are all readily obviated by the substitution of 
RaTAN CANE. 

A Ratan Cable combines (1) adequate lightness, and (2) admirable 

flexibility, with (3) great strength, (4) unrivalled durability, and (5) 
complete absence, not only of all shrinking when submerged, but also of 
all perceptible elongation under tensile strain ; (6) its specific gravity can 
be regulated with the greatest exactitude ((which is not possible with a 
metal-covered cable), so that its rate of sinking may be accurately ad- 
justed, (7) and, by reason of its tractableness, it can be payed out with 
the utmost facility, neither “kinking” nor requiring (as metal-covered 
cables do) cumbrous and expensive brake machiuery. 
: tan Cane is compesed of amass of powerful fibre, completely embedded 
in and protected, as well internally as externally, by impenetrabe and 
indestructible walls of silica; (8) consequently, sea water will preserve 
rather than in any way damage it, (9) and marine insects will infinitely 
and indefinitely strengthen it by their incrustations, rather than destroy 
or injure it by depredations ; (10) moreover, the cane being impassive to 
all corroding influences, it cannet become heated; therefure, instead 
of injuring, it will protect the core ; (11) there is no occasion whatever 
tor tanks; (12) there can be no disturbance of the ship’s compasses ; (13) 
and, by reason of the eminent non-conducting and insulating qualities of 
every material employed (not a particle of metal being used, except for 
joints, and then only at long intervals, and in very small quantities), a 
ratan covering will not only avoid the creation of induction or retardation, 
but will perfect insulation, and in every way assist the electric current 
and accelerate its speed, the last fact being a most important and in 
valuable feature inthis invention. (14) Finally, DuNcAN’s RaTAN CABLE 
can be manufactured for at least oné-third less cost than a metal covered 
cable of proportionate suitableness, 

In order to increase the specific gravity of a Ratan Cable, and preserve it 
from injury or abrasion during the process of paying-out, it is intended to 
add a coating of a newly-invented and most durable and impervious com- 
pound ; and a cable thus constructed, being doubly protected, first, by the 
indestructible compound, and secondly, by its own siliceous composition, 
would be ABSOLUTELY and COMPLETELY IMPERISHABLE, 

Although Ratan Cane is most peculiarly and strikingly adapted for deep- 
water cables, yet, by its wonderful durability in foul mud, and other usually 
destructive influences, it is not less valuable as a protection to the heavy 
metal sheathing of shallow water cables. When it is necessary to proteet 
submarine cables from ships’ anchors in shallow water, the Ratan cover- 
ing will perfectly protect the core from any injury during the laying on of 
the massive iron wires, which will be first protected from corrosion by a 
coating of Duncau’s Patent Compound, and a final outside covering of 
Ratan Cane will again protect the coated metal from abrasion. The 
patentee, therefore, by means of his inventions will be enabled to supply 
animperishable cable as well for shallow as for deep water. 





Further information may be obtained, and specimens seen at the offices 
of Messrs Pauk and Layton, Solicitors, No. Gresh House, Old Broad- 





. 47,4 
street, London; and Messrs. Luoyp and CukvaLizr, No. 30, John-street, 
Bedford-row, London, 


(F43) 





unn’s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plant of every description. — WINDSOR BRIDGE 
TRONWORKS, near Manchester. (F23) 


Wire Ropes for Mining, Railway, 


and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent .Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY, 
39, Wapping, London, E. (B494) 








Brass and Copper Tubes.—Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 





’ a _: 

}ffertz s Patent Brick-Making Ma- 

CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Regent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1994) 


[liott Brothers, Opticians to the 


Government, 30, STRAND, beg to give notice that they have been 
compelled to REMOVE temporarily to 47, CHARING-CROSs, their late 
premises being suddenly required by the Charing-cross Kailway Company. 

(E654) 


' Frost and Co., Manufacturers of 


@ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every oy of heavy smith work 
for engineers, millwrights, &c. Broken crank axles reprired, and war- 
ranted equal to new, having been tested by most of the leading railway, 
companies in the United Kingdom.—CANAL-STREET IRONWORKS, 
DERBY. (D1943) 


Jonn Fowler, J un., 28, Cornhill, 


NDON, E.C. 
Full | penis of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 

Catalogues, containing prices and testimonials, sent post free. (B124) 


Martin, Iron and Brass Founder, 


J. 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe riers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Olid Metal bought. (F21) 


and J. Brown and Co., Rother- 


1 
G @ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


Benjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 








To, Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 





TURE of PAPER, of first-class Work hip, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 





, a . 7 . 
aswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 


Q pecifications priced for Lap-welded 

KO” Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 

Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas, 
LAMBERT BROTHERS, WALSALL. (F28) 


1 7 1s ° : 
Steam Gauges, Steam Fittings, &e.— 
“‘Gentlemen,—I am highly satisfied with the two steam gauges, 
We find a saving in fuel.—G. Gray, jun., Bridlington.”— Illustrated price 
lists. -WESTWOOD and CO., British Steam Gauge Depét, Leeds. (E319) 


Gteam Boilers.—Portable and every 


other description of Boilers, Sugar and Brewing Pans, wrought- 
iron Girders, &c., manufactured by WILLIAM CAFFERATA, at the Great 
Northern Ironworks, Newark-on-Trent, of the best matcrial and work- 
manship, proved and warranted perfect under a high pressure. Super- 
intendent of Works, JOHN GLASSON. (E714) 


(oollinge’s Patent Sponge Cloths 


supersedes the old cotton waste for Cleaning Steam Engines, 
Machinery, &c. ; used in the Great Exhibition, and by most Engineers, 
Colliery and Ship owners.—London Agents, ANDREW and TAYLOR, 40 
Broad-street-buildings, E.C. (E415) 


Pumping and Hydraulic Machinery, 
of the most improved modern construction, and adapted for every 
description of work, can be had from GWYNNE and CO., Hydraulic and 
Mechanical Engineers, Essex-street Wharves, Strand, London, 
Illustrated Catalogues on receipt of six stamps. (FI) 2 


a " ~ 
(Jentrifugal Pumps.—Gwynne & Co. 

respectfully call the attention of all parties employing Machinery for 
raising large or small quantities of water or other fluids, to the great ad- 
vantages possessed by their Patent Centrifugal Pumps for these purposes. 
All sizes, capable of discharging from 50 gallons to 500 tons per minute, 
They may be had on hire.—Prices and full particulars on application to 
GWYNNE and CO., Hydraulic and Mechanical Engineers, Essex-street 
Wharves, Strand, W.C., London.—No, 1870, Class VIII., International 
Exhibition. The Medal awarded “ For good work and practical success,” 


2) 


. \ . . * 
Gurveying, Engineering, Architec- 
= TURE, &c.—PRACTICAL INSTRUCTION is given in Surveying, 
Levelling, Civil Engineering, Architecture, Building, Draughting, Mapping, 
Measuring, and Valuing of Land, Timber, Buildings, &c., by Messrs. 
HYDE, SMITH, and LEWIS, Civil Engineers, Architects, Surveyors, &c., 
in a Short Course of Instruction on moderate terms, including FIELD 
WORK and the use of the Instruments. For Prospectuses apply at the 
Offices, 24, Guildford-street, Russell-square. 

N.B.—An Architectural, Engineering, and Mechanical Class for Archi- 
tects’, Builders’, Engineers’ sons, &c., on Moderate Terms, including In- 
struction in Drawing, Colouring, Taking out Quantities, &c. &c. (B9) 








()rmerod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATTHRNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
Pe Cinders Tumtables, Treversech Crome, Water Columns, Pumpa, 
Gi versers, olumns, 
and Tanks, Hydraulic and other Presses, &. &c. (E429) 





rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENIN 

of Graystoke-place, Fetter-lane, London, Printers of “THE ENGINEER.® 
(C924) 


W hat will this Cost to Print ? 


is a thought often occurring to literary men, public characters, 
and persons of benevolent intentions. An immediate Saoeer to the in- 
quiry may be obtained. A Speci Book of Types, and information for 
Authors, sent on application by RICHARD BARRETT, 13, Mark-lane, 
London, (D2204) 


{ngraving on Wood.—Architectural 
and MECHANICAL DIAGRAMS, CATALOGUE ILLUSTRATIONS, 


&c., in the best manner, at moderate charges, by J. H. PASCOE, 9, Essex- 
street, Strand, (E776) 


The London Drawing Association, 


for supplying Engi ing, M 1, Architectural, and General 
Drawing Selon a Plans, Tracings, &c. &e. i 
7, Duke-street, Adelphi, London, FREDERIC YOUNG, Manager. 
oats € (E376) 
. 7 . x r ant 
Partner ships—Mr. George Thorne, 
Engineers’ and Founders’ Transfer Agent, Partnership Negotiator 
Valuer, and Accountant, will be found a reliable medium for the Purchase 
or Disposal of Businesses.—18, Austin-friars, E.C, (£171) 























Permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir. 

ing no wedge or boit), &c., apply to Mr. F. WISE, ©.K., 22, Buckinzhem 

street, Adelphi, W.C. (3987) 


Robert Stephenson and Co. buy Pig 
»X and MANUFAC1URED IRON of every description for Consumers 
and Capitalists, Metal Brokers, &c.—Middlesborough-on-Tees, (E474) 


(eorge Deeley, Priorfield Foundry 


near BILSTON, STAFFORDSHIRE.—Maker of Steam Engines, 
Sugar Mills, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds, Also Chilled and Grain Rol: 
and Castings of every description fer Ironworks, Buildings, Bridges, ~~] 
Public Works. (D1804) 








’ 

ourdon’s Pressure and Vacuum 

GAUGES.—Report of the Jury of the International Exhibition of 
1862 :—* The bent tube manometer of Mr. Bourdon is a most ingenious 
aad correct indicator of pressure, and, under ail circumstances, the BEST 
iN 'THE EXHIBITION,”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and CO., Engineers, Phanix Foundry, Great Dover- 
street, and Kent-street, Borough, London, (D2085) 


one-dust for Hardening Purposes. 
—BONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SON, Cliveland-street Works, Birmingham, This Bone- 
dust is used for hardening at the Government factories, and by all the 
principal engineers, axletree makers, iron safe makers, &. (E423) 


‘ Ld . . 
Steam Boilers made by William 

“ WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export, All boilers made of best material 
and workmanship, proved and warranted tigtt under a high pressure, ane 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application, (3022) 


Steam Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.— JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(C1898) 








achinery, Home and Exp rt, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C, 
(D182) 


Illustrated Catalosues tree, on stating requirements, 
> 4 a 
Machinery for Sale.—Portable, Sta- 
4 TIONARY, and DONKEY |ENGINES, multitubular, Cornish, and 
egg-end Boilers ; furnace work and fittings, pumps, steam-pans, hydraulic 
and screw presses, punching and shearing machines, mortar mills, saw 
frames and benches, bone mills, edge runners, hydro-extractors, mill- 
bands, fly-wheels, shafting and riggers, &c, &c.—T. TAYLOR, 41, White- 
street, Borough.—N.B. Machinery purchased for cash. (B614) 


W 0od Paving.—Messrs. Thorn and 


Co. contract to manufacture and lay Wood Paving of every des- 
cription. 
lt is particularly adapted for Railway Stations, Engineers’ Shops, Iron 
Bridges, &c. 
Asphalte, of every description, for Railway Arches and Iron Bridges,} 
THORN and CO.’S Steam Saw Mills, Cremorne Wharf, Chelsea, and 
Grosvenor-road, Pimlico, (E158) 











A sphalte-—The Trinidad Asphalte is 
4 recommended to Engineers for lron oy inside of Ships, Brick 
Viaducts, and General om! Work ; also for Flat Roofs, Footways, and 


Basements of Houses, Wood-paving Manufacturers.—1HORN and CO., 
Grosvenor-road, Pimlico. (E159) 


/ | ‘o Lronfounders, Owners of Copper, 
- TIN, and LEAD WORKS, &.—HENRY SMITH, Foun ‘ 

South Stockton, begs to call the attention of the above to his PATE 
LADLE APPARATUS for CASTING METALS, which effects a saving of 
60 per cent. on the labour in casting. Railway Chairs, Chill Wheels, and 
metal that is cast in ingots. By the use of this Machine two men can cast 
from 80 to 40 tons of Railway Chairs per day, Four Machines are now at 
work at Messrs. Head, Ashby, and Co., Teesdale Lronworks, South Stock- 
ton, to whom reference may be made,—For terms and further particulars, 
apply to HENRY SMITH, South Stockton. (E325) 
TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c, 


‘The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 








and Co.,, in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings, 
Sheets, Driving Belts or Mill Bands, 


Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by => and others. To 
be had at the Mills, Tottenham, N., Middlesex, arehouse, 9, Greshame 
street West, London, E. C, 

N.B.—Sole Manutacturers of Valves of the Patent Mineralised (Red) 
{ndia-Rubber, up to 6 ft, 4 in, di ter. in any thick (621) 


‘The Ashbury Railway Carriage and 
IRON COMPANY (Limited).—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway a and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, = a 











{etropolitan Railway Carriage and 
1 WAGON COMPANY (LIMITED), SALTLEY WURKS, BIR- 
MINGHAM (succe:sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builders and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred Demy and 
Railway Wagons to be Let on Hire.—For terms and icul ly to 
baltley Works, Birmingham; Secretary’s Office, Saltley Works ; don 
Agency, 8, Adam-street, Adelphi, W.C. ( ) 
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PENCILS, Black Lead, and Coloured Chalks. 
4. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. (D2137) 


ENGINEERS’ TOOLS FOR SALE, 
Ready for Delivery in London, 

One Planing Machine, to take in 8ft. x 3ft. 6in. wide X 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long X llin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINEZRS’ TOOL MAEERS, 
4, ADAM STREET, ADELPHI, LONDON, W.C. (D1967) 








REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 


From 2 in. to 18 in., price 9s, 6d. to 
12s, per in. diameter. 

List of prices, with full dimensions of 
all sizes up to 30 in., to be had on applica- 
tion. 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
and are always kept in stock. 

Valves made with outside racks to order. 

Also Screw Water Valves with gun metal 











faces. 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. (7245) 
BOILERS 









For Locomotives, 
re Portable Engines, Traction Engines, 
* - i &c. &c.—best materials, best a 








High-p 


i tested, g ig a 
{Manufacturers, F. BUCK and CO., Atlas 








Works, Newark-on-Trent. (D2078) 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 


iy ah 


The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, 16in. long .. .. «. « of oo oo 283, each, 
No. 2 a Ie. oo 96 06 oe ce 6e co Sa oo 
ce, Gc (on: Ok ke. ee ee oe Ae 
No, 4 pa 22in. 4, eo 66 oe ce co 06 oe TR 6 


No, 5 os Min. ,, co 0m 00 ce 0s cc co GER 
Delivered at Chestertield Station, Terms, Nett Cash Quarterly. (E56) 





HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonvon Orrics, 67, Urren THAMES STRERT. 





Makers of Improved Lathes, Planing, 
Drilling, Shaping, S*rewing, Slotting, Punching, and Shearing 
Machines, Radial Drilling Machines, Wheel Lathes, Slot Drills, Whee 
Cutting Machines, and all kinds of ENGINEERS’ TOOLS. (B695) 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
4-TON TO 1 TON. 


i The load cannot slip, even if the chain is suddenly 
d let go. 


; S. and E. RANSOME and C0., 
3 SOLE WHOLESALE AGENTS, 
81, Essex-street, Stranp, Lonpon. 





















4 With Sprocket WHEEL, 48 SKETCH SHown, 
4 To lift 2 3 4 5 tons. 

















“i £450 5150 700 9 00 
Chain, per ft. 10 11 18 16 
Rope, perf. 3 3} 34 34 

Witnout Spocker Wire. 
To lift 4 1 i 2 tons, 


£1100 1176 2100 $00 $100 
Chain,per ft. 6 6 s 10 





International Exhibition, 1862. 


ONE PRIZE MEDAL AND ONE HONOURABLE MENTION FOR STEAM ENGINES. 
ouble and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Ill i, are g d for Economy of Fuel, at 
rom 2 1b. upwards per indicated horse-power per hour, 

They are manufactured from 2 to iv0-hofse power ; from 10-horse 
wer upwards, with Cond sor without ; the higher powérs oh 
ramed bed, uniting the principle of the girder and solid plate; aft 
completely self-contained, require no elaborate foundations, are unsiir: 
for workmanship, simplicity, and etonomy, and afe adaptéd 

for Flour Mills and every description of Factory. 
Further particulars, with prices, may be had free on application to 


BARRETT, EXALL, AND ANDREWES, 


KATESGROVE IRONWORKS, —— 
17) 

























HIGHAND LOWPRESSUREDIRECT-ACTION- fa 
CONDENSING STEAM ENCINE , 


WITH BALLANCED WORKING PARTS -NODEAD-CENTRE 

AND ONE SLIDE VALVE AND THE SHORTEST STEAM 
-PASSACES TO BOTH CYLINDERS. 

CARRETT MARSHALL &C? 

SUN FOUNDRY LEEDS. 


—{ ss a . 
unt 
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The Prize Medal for General Good Arrangement and Good Workmanship 


has been awarded to C., M., and Co. for their Steam Engines.—An Engine as above, with cylinders 12} and 2lin. diameter, ready for immediate 
delivery. Also, a Steam Boiler Feed-Pump, or Stationary Fire Engine, forcing 10,000 gallons 150ft. high per hour in a“‘continuous stream.” (E?22) 


IMPROVED HIGH-PRESSURE STEAM ENGINES AND BOILERS. 




















‘ 


PORTABLE STEAM CRANE. PORTABLE HOISTING ENGINE. STATIONARY STEAM ENGINE. 
‘These Engines possess many Advantages over those usually offered. 


The Boilers and Cylinders are larger and the Engines consequently more powerful than most other Engines of the same nominal horse-power. 
They are manufactured of the best materials, the working parts are few, simple, and compact, easy of access, and very direct and efficient in action, 
while the finish is decidedly superior to what is usual on Engines of a similar form, 


Illustrated and Descriptive Price Lists forwarded on application to 
ALEXANDER SHANKS AND SON, 
DENS IRONWORKS, ARBROATH, N.B., 
AND 27, LEADENHALL STREET, LONDON, E.C., 


Manufacturers also of Portable Steam Engines, Contractors’ Locomotives, Turbines, @c. 4c. 
A SAMPLE STEAM ENGINE MAY BE SEEN BY APPLYING AT 27, LEADENHALL STREET, E.C. (E476) 











PATON’S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE, — sascrscrons or 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASCOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 


A NUMBER 
of these 
BORING MACHINES 
Are at present 
WorKING IN THE 
NEIGHBOURHOOD OF GLA3G)W 
At less than 
HALF THE USUAL COST 
For Borixe, 
And wit 
THREE TIMES 
THE SPEED. 
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fice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to procure British and Foreign Patents for Inventi and Regi ions 
of Designs, at reduced charges. Intending patentees should obtain their 

‘Han k for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents grauted from 
1617 to the present time, by applying ——— or by letter to Messrs, 
PRINCE and CO., Patent Ottice! 4, Trafalgar-square, Charing-cross. (5017) 


[ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent matters), 
62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


nventors Ably Assisted.—Six 


Months’ Protection costs £8 ; Patent, £17; Ordinary Specification and 
drawings, £10. 

J. R. HILL, Civil Engineer and Patent-agent, Hawkstone Hall, Waterloo- 

road. Drawings, estimates, and calculations fur: ished. (E795) — 


. 
Patent Office, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to LNVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ( ircu- 
la of information and plate of Mechanical Motion free on application. 
(93 

















Patents.— Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘** Guide tolnventors® free by post. (18690 


Patents.— Inventors can be supplied 
(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTSand REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (F415) 


o Inventors.—The General Patent 
COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOUK as to the 
course of procedure and charges for securing patents is-ued gratis. 
B610) 








R. MARSDEN LATHAM, Sec. 





‘lo Ironfounders, &c.—J. Ireland, 


Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester. (D1905) 


(J, and J. Brown and Co., Rother- 


@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID [RON and’ STEEL FACED LOCUMOTIVE ENGINE, TENDER, 








CARRIAGE, and WAGON TYRES. (C923) 
INTERNATIONAL SUBMARINE TELEGRAPHIC 
COMMUNICATION. 


[ 8. Duncan’s Patent Ratan Deep 


@ and SHALLOW WATER ELECTRIC TELEGRAPH CABLE.— 
The question of establishing International Telegraphic communication, by 
means of Submarine Electric Cables, having been recently renewed, public 
attention is directed, on the one hand, to the overwhelming and insuper- 
able defects of the materials usually employed for, the external protection 
or covering of the ‘“‘core” (i.e, the conducting wire and insulating 
medium) of the cable, and, on the o.her hana, to the extraordinary 
advantages which Duncan's Ratan CABLE possesses for Deep-Sea Tele- 
graphic purposes. Iron and Steel wire, and Hemp (either separat-ly or 
in combination), are the only substances hitherto used for coating or 
coveriug submarine cables. Hemp may be very summarily disposed of ; 
marine in-ects speedily destroy it, or it quickly and inev.tably decays ; 
and as regards iron and steel wire, their continued use, despite rapid 
depreciation by rust, and enormous outlays for repairs, is a matter of 
astonishment—especially since their decided condemnation by the Go- 
vernment Committee appointed to inquire into the construction of Sub- 
marine Telegraph Cables, whose report, dated April, 1851, shows that, 
out of 11,364 miles of iron-covered cables which had been laid, 3 074 
miles only were then actually working, leaving 8,290 miles as totally lost. 

In pojnt of fact, iron and steel-covered cables are worse than use- 
less for deep-sea purposes, The objections to them are endless ; it is 
sufficient to refer to (1) their enormous weight, (2, their extreme liability 
to corrosion, (3) the consequent generation of heat, and (4) destruction 
of the core (all the foregoing evils being aggravated rather than dimi- 
nished by the heavy iron refrigerating water-tanks, in which au iron- 
covered cable is usually, but vainly, coiled for protection; (5) their 
aed proneness to ‘‘kink,” (6) the inevitable creation of induction 

etween the copper conducting wire and the metal sheathing, and (7) 
consequent annihilation or retardation of the electric current; (s) and, 
lastly, the well known disturbance of the paying-out ve-sel’s compa-ses, 
by reason Of the incessant and rapid diminution in tne amount of the 
iron sheathing, thus rendering a pilot ship indispensible. These defects 
are inseparavle from the use of iron and steel as an external covering 
for the core; but they are all readily obviated by the substitution of 
Ratan Cane. 

A Ratan Cable comb‘nes (1) adequate lightness, and (2) admirable 
flexibility, with (3) great strength, (4) unrivalled durability, and (5) 
complete absence, not only of all shrinking when submerged, but also of 
all perceptible elongation under tensile strain ; (¢) its specific gravity can 

regulated with the greatest exactitude ((which is not possible with a 

metal-covered cable), so that its rate of sinking may be accurately ad- 
justed, (7) and, by reason of its tractableness, it can be payed out with 
the utmost facility, neither “kinking” nor requiring (as metal-covered 
cables do) cumbrous and expensive brake machiuery. 
_ Ratan Cane is composed of amass of powerful fibre, completely embedded 
in and protected, as well internally as externally, by impevetrab:e and 
indestructible walls of silica; (8) consequently, sea water will preserve 
rather than in any way damage it, (9) and marine insects will infinitely 
and indefinitely strengthen it by their incrustations, :ather than destroy 
or injure it by depredations ; (10) moreover, the cane being impassive to 
all corroding influences, it cannet become heated; therefvre, instead 
of injuring, it will protect the core ; (11) there is no occasion whatever 
for tanks; (12) there can be no disturbance of the ship’s compasses ; (13) 
and, by reason of the eminent non-conducting and insulating qualities of 
every material employed (not a particle of metal being used, except for 
joints, and then ouly at long intervals, and in very small quantities), a 
ratan covering will not only avoid the creation of induccion or retardation, 
but will perfect insulation, and in every way assist the electric current 
and accelerate its speed, the last fact being a most important and in 
valuable feature in this invention. (14) Fimally, DuNcAN’s Ratan CABLE 
can be manufactured for at least one-third less cost than a metal covered 
cable of proportionate suitableness. 

In order to increase the specific gravity of a Ratan Cable, and preserve it 
from injury or abrasion during the process of paying-out, it is intended to 
add a coating of a newly-invented and most durable and impervious com- 
pound ; and a cable thus constructed, being doubly provected, first, by the 
indestructible compound, and secondly, by its own siliceous composition, 
would be ABSOLUTELY and COMPLETELY 1MPERISHABLE. 

Although Ratan Cane is most peculiarly and strikingly adapted for deep- 
water cables, yet, by its wonderful durability in foul mud, and other usually 
destructive influences, it is not less valuable as a protection to the heavy 
metal! sheathing of shailow water cables. When it is wecessary to proteet 
submarine cables from ships’ anchors m shallow water, the Ratan cover- 
ing will perfectly protect the core from any injury during the laying on of 

he massive iron wires, which will be first protected from corrosion by a 
coating of Dunca.’s Patent Compound, and a final outside covering of 
Cane will again tect the coated metaji from abrasion. The 
patentee, therefore, by means of his inventions will be enabled to supply 
animperishable cable as well for shallow as for deep water. 


Further information may be obtained, and specimens seen at the offices 
of Messrs Paine and Layton, Solicitors, No. 47, Gresham Hwuse, Old Broad- 
Street, London; and Messrs, LLOYD and CHEVALLIER, No. 30, John-street, 

ord-row, London. (F48) 





[Pens Patent Metallic Bridge Work 
_ is the Lightest, Strongest, and most Durable in the World, according 
Pp’ 


to price. Railway Plant of every description. — WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F23) 


Wire Ropes of Every Description. 
—Strand for Fencing, Railway Signals, Wire Sash Cords, Copper 

Lightning Conductor:, Submarine Electric Cables, and Telegraph Stores, 

&c.—JAMES STEPHENSON and Co., Millwall, London, E. B659) 


ve i ° 
\ ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY, 
39, Wapping, London, E. (B494) 








nN ; 5) 
Brass and Copper Tubes.— Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panics, are cheaper and more durable than the ordinary tubes,—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


Mffertz’s Patent Brick-Making Ma- 


4 CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1994) 


[illiott Brothers, Opticians to the 

Government, 30, STRAND, beg to yive notice that they have been 

compelled to REMOVE temporarily to 47, CHARING-CROss, their late 

premises being suddenly required by the Charing-cross Railway Company, 
(E654) 


T Frost and Co., Manufacturers of 


solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description of heavy smith works 
for engineers, millwrights, &c. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET IRUNWORKS, 
DERBY. (D1943) 


J ohn. Fowler, Jun., 28, Cornhill, 
LONDON, E.c. 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. (B124) 


Martin, Iron and Brass Founder, 

@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearimys, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F21) 


Benjamin Miller, Machine Tool Bro- 


KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 





re 
Te Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry, First 
class references.—T. DON, Agent. (D981) 


* 9 a 
Davis s Patent Breeze Oven.—Steam 
generated and Furnaces heated free of cost, where Smithy firing 
can be ured or sold. Particulars by Post.—Apply, DAVIS and LANE, 6, 
Lichfield-street, Birmingham, (E669) 








’ . : 
Haswell s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 


4 Prize iiedal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


Ciass 8, No. 1948. 
TURBINES. 


N.B.—These References will be changed from time to time. 


Extract from a Report by Messrs, FOTHERGILL, WRIGLEY, and SMITH, 
Consulting Engineers, Manchester and London, of trials made with a 
SCHIELE’S TURBINE, on a fall of 6ft. 1}in. :— 

** According to the formula (deduced from most carefully made experi- 
ments on a large scale) by Mr. Blackwell, for which the Institute of Civii 
Engineers awarded him a premium, and which formula is also adopted by 
Wm. Fairbairn, Esq., in his recent work, ‘ Mills and Millwork,” the 
effective power given out by this Turbine is 89 per cent.” 

In Tue Enorneer, of 7th February, 1562, the Practica, Mecnanics’ 
JouRNAL, of July, 1861, also in the Mining JOURNAL, and «ther Engineering 
Journals, this Turbine is described as one of the best hitherto brought out. 


Edmondstown Mills, Rathfarnham, near Dublin, Nov, 12, 1862, 
GENTLEMEN,—In reply to your inquiry respecting the Turbine of 30-horse 
power, on a fall of 24ft., you have erected for us, we have much pleasure in 
stating that it has given us the greatest satisfaction ever since it was 
started. We are driving more machinery with only halfits ports open than 
we could at any time do with our old wheel. From its motion being mure 
rapid and steadier than that of the ordinary, water-wheel, it is much better 
calculated for Woellen machinery, as the throwing off or on of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, economy of price, and small space required, to 
supersede all other water-wheels. We shall feel much pleasure in snewing 
the Turbine, and giving all information we possess on the subject, tv any 
one interested. Yours respectfully, 
JOHN and JAMES REAL, 
Rossin Mills, Drogleda, May Lst, 1862. 
GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testiniony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-wheel of the ordinary 
kind would require to give the same power. The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as good as the first day it was put to work. Many scientific, as well 
as practical millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the nece-sary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 
diameter and !6in. broad, with a fall of only 26}ft., should give upwards of 
30-horse power, In fact, we think the Turbine Wheel, on your principle, 
is everything to be desired in a water-wheel. 
Yours, faithfully, (Signed) WETHERILL, POWELL, and Co, 


Fans, Blast Engines, Marine Ventilators, Pumps, &c. 
For Illustrated Circulars apply to 


THE NORTH MOOR FOUNDRY CO., OLDHAM. 


(E584) 








rinting. — Estimates for Printing 

any Description of Work forwarded by TAYLOR and GREENING 

of Graystoke-place, Fetter-lane, London, Printers of ** THE KNGINEER.! 
) 


‘The London Drawing Association, 
for supplying Engi hanical, A 1, and G 1 


Drawing Designs, Maps, Plans, Tracings, &e. &e. 
7, Duke-street, Adelphi, London, FREDERIC YOUNG, sepagee, 
(E876). 





hit: 











ye i 3 / NY gg (ep 
artnerships.—Mr. George Thorne, 
Engineers’ and Founders’ Transfer Agent, Partnership Negotiator 
Valuer, and Accountant, will be found a reliable medium fur the Purchase 

or Disposal of Businesses.—18, Austin-friars, E.C, (E171) 








Permanent Way.—For Particulars 
respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no wedge or bolt), &c., apply to Mr. F, WISE, C,E., 22, Buckingham 
street, Adelphi, W.C. _ (3987) 
" . 
Robert Stephenson and Co. buy Pig 
and MANUFAC: URED IRON of every description for Consumers 
and Capitalists, Metal Brokers, &c.—Middlesborough-on-Tees, (474) 


° 2 - 
(jcorge Deeley, Priortield Foundry 
near BILSTON, STAFFORDSHIRU.—Maker of Steam Engines, 
Sugar Mills, and Sugar Pans of tue most approved construction, Mill- 
work, and Colonial Machinery of all kinds, Also Chilled and Grain Rolls, 
and Castings of every description for lronworks, Buildings, Bridges, and 
Public Works, (D1804) 


5 ~~ wad 

2ourdon’s Pressure and Vacuum 
GAUGES.—Report of the Jury of the International Exhibition of 
1362 :—** The bent tube manometer of Mr. Bourdon is a most ingenious 
aad correct indicator of pressure, and, under all circumstances, the BEST 
iN THE EXHIBITION,”—Sole Proprietors for England and the Colonies, 
JOHN DEWRANCE and Cv., Engineers, Phanix Foundry, Great Dover+ 

street, and Kent-street, Borough, London. (D2055 
| one-dust for Hardening Purposes. 
—BONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SUN, Cliveland-street Works, Birmingham, This Bone- 
dust is used for hardening at the Government factories, and by all the 

principal engineers, axletree makers, iron safe makers, &c. (423) 


Steam Boilers made by William 


WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export, All boilers made of best materia) 
and workmanship, proved and warranted tight under a high pressure, ano 
delivered at any railway station or shipping port in the kingdom at modo- 
rate raves. Lithograph of boilers forwarded post free on application. (3022) 


‘ | 5 
team Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(C1800) _ 








Steam Gauges, Steam Fittings, &.— 
“Gentlemen,—I am highly satisfied with the two steam gauges. 


We find a saving in fuel.—G. Gray, jun., Bridlington.”— Illustrated price 
lists. -WESTWOOD and CO., British Steam Gauge Dept, Leeds. (E319) 


Steam Boilers.—Portable and every 
other description of Boilers, Sugar and Brewing Pans, wrought- 
iron Girders, &c., manufactured by WILLIAM CAFFEKATA, at the Great 
Northern Lronwerks, Newark-on-Trent, of the best material and work- 
manship, proved and warranted perfect under a high pressure. Super- 
intendent of Works, JOHN GLASSON, (E714) 





“2 . ° 
\ pecifications priced for Lap-welded 
WW Boiler Tubes; Gun Meial and Iron Steam kagive Fitments; 
Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas, 


LAMBERT BROTHERS, WALSALL. (F28) 


: ) a] ‘4 
(Sollinge s Patent Sponge Cloths 
superseacs the old cotton waste for Cleanmg Steam Engines, 
Machinery, &c. ; used in the Great Exhibition, and by most Engineers, 
Colliery aud Ship owners.—Loudon Agents, ANDREW and TAYLOR, 40 
Broad-street-buildings, E.C. (E415) 


Machinery, Home and Export, for 


MINES, RAiLWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIURE, Also, Pipes, Tubes, and General Ironwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Olfice, 18, Cannon-street, London, E.C, 
(D182) 


Illustrated Catalogues rree, on stating requirements, 
. “ 7 ° 
Q: merod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS, 
MANCHESTER, beg to call attention to their stock of PATTERNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast [ron Bridges, Iron 
Kooting, Girders, ‘Turntables, Traversers, Cranes, Water Columns, Pumps, 
and Tanks, Hydraulic and other Presses, &c. &c, (E429) 


‘|’° lronfounders, Owners of Copper, 


TLN, and LEAD WORKS, &¢.—HENRY SMITH, Foundry foreman, 
South Stockton, begs to cali the attention of the above to his PATENT 
LADLE APPARATUS for CASTING METALS, which effects a saving of 
60 per cent. on the labour iu casting Railway Chairs, Chill Wheels, and 
metal that is cast in ingots. By the use of this Machine two men can cast 
from 80 to 40 tons of Railway Chairs per day, Four Machines are now at 
work at Messrs. Head, Ashby, and Co., Teesdale lronworks, South Stock- 
ton, to whom reference may be made.—For terms and further particulars, 
apply to HENRY SMITH, South Stockton. (E325) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c, 


‘[ihe Patent Mineralised and Vulca- 


" NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 
Valves. Hose Pipes, Deiivery and Suction, 
Washers, Flexible Tubings, 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex, arehouse, 9, Gresham. 
street West, London, E. C, 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft, 4 in, diameter. in any thickness, (621) 


‘ ° 1 ° 
‘| he Ashbury Railway Carriage and 
IRON COMPANY (Limited).—Works: Openshaw, 4 t — 
Manufaciurers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, ‘I'yres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Kngineers, Millwrights, 
&c. ; Iron Roofing, Girders, Turntables, Water Columns, Water Yanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &. &c. 
(D2076) 














b, 4 4 J . 
Metropolitan Railway Carriage and 
WAGUN CUMPANY (LIMITED) SALTLEY WuRKS, BIR- 
MINGHA M (successors to Joseph Wright and Sons, Kailway Carriage and 
Wagon Builters and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let ou Hire,—For ,terms and particulars apply to 
daltiey Works, Birmingham; Secretary’s Office, Saltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (E629) 
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PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. (D2137) 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 

One Planing Machine, to take in 8ft. x Sft. 6in. wide X 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long X 1lin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINZESRS’' TOOL MAZERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 








REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 


From 2 in. to 18 in., price 9s, 6d, to 
12s, per in, diameter. 

List of prices, with full dimensions of 
all sizes up to 30 in., to be had on applica- 
tion, 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
and are always kept in stock. 

Valves made with outside racks to order. 

Also Screw Water Valves with gun metal 
faces. 

BRYAN DONKIN & CO., 
ENGINEERS, 


NEAR GRANGE-ROAD, BERMONDSEY. (7245) 








BOILERS 








For Locomotives, 
Portable Engines, Traction Engines, 
&ec, &c.—best materials, best workmanship, 
High-pressure tested, guaranteed tight.— 
fManufacturers, F. BUCK and CO., Atlas 


Works, Newark-on-Trent. (D278) 
MESSRS, KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 





he Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 
and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all ' urties returning them carriage paid. 
No. 1 Tuyerv, 16in. long .. 2. «2 «¢ cc co eco 288, cach, 
a 18in, 4, oo ce ce ee ce co co SMe gp 
. 20in. ,, oo ee 40 66 06 we oo SE '@ 
_ ” eo ce ce ce ce co co C& 


2 
Ne SS 


co ce 0s cc co co 68, 
De eli ane at ¢ sestertetd Station. Terms, Nett Cash Quarterly. "1 E56) 


HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEBS, 
Lonpvon Orrick, 67, Urrrr THaMes STREET. 





ee, 
re a 


Paycorens ore Fg fiat AL 
: —, 





Nfekees of Improved Lathes, Pitas 


Drilling, Shaping, Ssrewing, Slotting, Punching, and Shearing 
Machines, Radial Drilling Machines, Wheel Lathes, Slot Drills, Whee 
Cc atting Machines, and all kinds of ENGINEERS’ TOOLS. (B695 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
3-TON TO 1 TON. 


The load cannot slip, even if the chain is suddenly 
let go. 


§. and E. RANSOME and €0., 
SOLE WHOLESALE AGENTS, 
81, Essex-street, Stranp, Lonpon. 













Wit Srocket Wurst, As SkEtcu Snowy, 
To lift 2 3 4 5 tons, 

















. £4 50 5150 7 00 9 00 
Chain, per ft. 10 ll 18 16 
m Rope, perft. 3 3} 3} 3h 
: Witnovt Srocker Wiest. 
To lift 4 1 li 2 tons, 
£1100 1176 2100 300 8100 
Chair,per ft. 6 6 9 10 10 
(E368) 





Exhibition Medal of 1862 to ANDREW AND TAYLOR, 


STEPHENSON METAL TUBE AND 40, BROAD STREET BUILDINGS, LONDON, E.C. 
COPPER ROLLER COMPANY, _| ni every dewription of Stecl; Files, Saws, ata Eugiveering: ‘Foot 


and every description of Steel; Files, Saws, and 
LIMITED. Cast Steal Hammers and Picks, Improved 8 
BinmMincoaM—A, PARKES, MANAGER. 


a CTORS FOR 8 cae Veale Machines, draulic G of ak 
‘A Steam, Vacuum, raulic Gauges of every make 
Contractors to the Admiralty. Gun Metal Steam Fittings, Water Gauges, — Glasses, India rubber, 
Marine and Lecomotive Boiler Tubes; Superheating Steam and Con- | Valves, Washers, Sheets, Hose Pipes and Driving Belts, Leathe 
denser Tubes ; Calico Printing and Embossing Rollers, &. Oils, Waste, Sponge Cloths, H draulic and other Lifting Jacks, Weston’s 
London Agent, Harcourt hate 150, on (F52) Patent Pulleys, Spanners, Drilling osama het (D2647) 


ENGINE OIL.—FIELD’S LUBRICATING OIL, 


FOR USE ON ALL DESCRIPTIONS OF 


MACHINERY, STEAM ENGINES, &e., 


IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, of 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. #7 
GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


MANUFACTURER OF HIS 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft, from it. 
G. L, also begs to recommend a special class of TURBINE, adapted fcr extreme High FaJls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at au excessive velocity, Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES, 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 
MILL GEARING, CENTRIFUGAL FUMPS, AND HYDRAULIC MACHINES. (D2075) 


CARSON’S 
ORIGINAL ANTI-CORROSION PAINT. 


White oe Bright Red . ee 
Light Stene .. .. ce os oe ce oe Dark Ditto (or Brick Color) « vo 00 
Bath Ditto .. se oo ce oe ce co oe — Color.. .. © se ee £26 per ton. 
Cream Color «2 .. «ce cf cf co oo of Ck 4s oe oe oe ce ce oe oe 

Light Portland Stone .. «2 «+ « oe 

Drab or Portland Ditto co 06 of 

Might end DarkQek .. co co 02 06 8 £26 
ee ae a ee [a 






























£30 per ton. 


Bright Green .. «. oe 
p Green . 


De G Oe eo « " 
nn i oy we de se an. on See ae 


H.R.H. the late Prince Consort, 
Most of the Nobility and Gentry, 


It is extensively used at home and abroad for all kinds of 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE FOR 


HEAD GEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WACONS, &c. &c. 


Lasting twice as long as the best common paints, in exposed situations, being factured expressly for external purposes. 

ANY PERSON CAN LAY IT ON, and its superiority may be inferred from the opposition with which its use has been met by those interested in 
the sale of ordinary paints. (No grinding is requisite.) 5 CWT. AND UPWARDS, CARRIAGE FREE TO ANY STATION IN ENGLAND AND WALES, AND PER 
STEAMER TO MOST PoRTS IN IRKLAND AND SCOTLAND. (Quotations sent for a quantity upon application.) 

Patterns, also copy of testimonials, will be sent on application to 


WALTER CARSON AND SONS, 


(Successors to the Inventors), 
9, GREAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, E.C. 
NO AGENTS THROUGHOUT 1 THE UNITED KINGDOM. (F56) 


- —$_—$__——_ ———_— 


THOMAS WORSDELL, Berkeley-street, ey. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Steam, Wharf, Ship, and Travelling 
Cranes ; Hand, Wharf, "Travelling, Derrick, and other Cranes ; ; 
Steam and Hand Crab W oat ; Travelling Crabs for Gauutry 
Frames ; Pulley Blocks, 

Lathes ; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Mac nines ; Ratchet Braces and General Machi- 
nery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’ 's, Windlass, Tripod, 
Bottle, &c. ; Improv ed Patent Wrought Tron Hydraulic Jacks, 
to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
ng Steel, Chain Cables, and Small Portable for Girders and 

ire, 
= Railway Train Bell Signal Apparatus; Rail.setting Presses, 
Jim Crows, and other Contractors’ Tools ; Railway Buffers, 
Screw Couplings, Bolts and Nuts, &c. 


"STEAM CRANES, LIFTING discern a KEPT IN STOCK. 


INTERNATIONAL EXHIBITION, 1869, CLASS 31. 


Prize Medal for Security and Excellence of Contention. 


HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards. 


HOBBS’S PATENT PROTECTOR LOCKS. 


8s. and upwards. 


PATRONISED BY 


Railway and Canal Companies, 


The British Government 
( | Principal Colliery Owners, Iron Masters, &c. 


The Russian Government, 























HOBBS’S MACHINE-MADE 
LEVER LOCKS. 


2s. 6d. and upwards. 











THE MACHINE-MADE LOCKS 


ARE 


ADAPTED FOR EVERY PURPOSE 





ae FOR WHICH 


Hdl 





LOCKS ARE REQUIRED 


at 


PRICES THAT DEFY COMPETITION. 











I rome 
, HOBBS’S MACHINE-MADE TWO-ROLT MORTICE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE 8s, 
MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Mlustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to (B641) 


HOBBS AND CO., 76, CHEAPSIDE, LONDON, E.C. 








Ayer 4h Wrench ; 











atents. 





Aprit 24, 1863. 
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fice for Patents, &c., 1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue | 
to rrocure British and Foreign Patents for Inventions, and Registrations | 
ot Designs, at reduced charges. Intending patentees should obtain their | 

‘Handbook for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


fice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and Co., Patent ’ Offices 4 4, Trafalgar-square, Charing-cross. (5017) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ ice in patent a 
62, Chancery-lane, London, ‘‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. _—_(931) 

















Patent Oftice, 53, Chancery-lane.— 


Mr. CLARK, fF Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty- -five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Cireu- 
la of information and plate of Mechanical Motion free on —s ‘ 
93: 


Mr. Vaughan, Member 


of the Society of Arts, British and a Patent Agent, 15, South- 
ampton-buildings, Chaucery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘‘ Guide toInventors® free by post. (8690 


atents.—Inventors can be supplied 


(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTSand REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Bociety of Arts. (F145) 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Desi; gns, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis. 

(B610) R. MARSDEN LATHAM, See. 


‘fo Ironfounders, &c. —J. Ireland, 
Foundry Engineer, Manchester, begs to call the attention of ene 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 87. Princess-street, Manchester. (D1905) 


G and J. Brown and Co., Rother- 
@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCOMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


Hasvwell's Patent Hydraulic Forging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 


are now prepared to execute orders for Machines of any size or power. 
_ (I 769) 
































INTERNATIONAL SUBMARINE TELEGRAPHIC 
COMMUNICATION. 


S. Duncan’s Patent Ratan Deep 


@ and SHALLOW WATER ELECTRIC TELEGRAPH CABLE.— 
The question of establishing International Telegraphic communication, by 
means of Submarine Electric Cables, having been recently renewed, public 
attention is directed, on the one hand, to the overwhelming and insuper- 
able defects of the materials usually employ ed for_the external protection 
or covering of the “core” (i.e, the conducting wire and insulating 
medium) of the cable, and, on the ovher hana, to the extraordinary 
advantages which Duncan's Ratan CABLE possesses for Deep-Sea Tele- 
graphic purposes. Iron and Steel wire, and Hemp (either separat-ly or 
in combination), are the only substances hitherto used for coating or 
covering submarine cables. Hemp may be very summarily disposed of ; 
marine insects speedily destroy it, or it quickiy and inevitably decays ; 
and as regards iron and steel wire, their continued use, despite rapid 
depreciation — by rust, and enormous ouilays for repairs, is a matter of 
ast lly since their decided condemnation by the Go- 
vernmenut Committee appointed to inquire into the construction of Sub- 
marine Telegraph Cables, whose report, dated April, 1851, shows that, 
out of 11,364 miles of Iron- covered cables which had been laid, 3 074 
miles only were then actually working, leaving 8,290 miles as totally lost. 

In point of fact, iron and steel-covered cables are worse than use- 
less for deep-sea purposes, The objections to them are endless ; it is 
sufficient to refer to (1) their enormous weight, (2, their extreme liability 
to corrosion, (3) the consequent generation of heat, and (4) destruction 
of the core (all the foregoing evils being aggravated rather than dimi- 
nished by the heavy iron refrigerating water- tanks, in which an iron- 
covered cable is usually, but vainly, coiled for protection; (5) their 
a proneness to “‘kink,” (6) the inevitable creation of induction 

etween the copper conducting wire and the metal sheathing, and (7) 
consequent annihilation or ret tardation of the electric current; (S) and, 
lastly, the well known disturbance of the paying-out ve_sel’s compasses, 
by reason of the incessant and rapid diminution in tae amount of the 
iron sheathing, thus rendering a pilot ship iudispensible. These defects 
are inseparavle from the use of iron and steel as an external covering 
for the core; but they are all readily obviated by the suostitution of 
RaTAN CANE. 

A Ratan Cable combines (1) adequate lightness, and (2) admirable 
flexibility, with (8) great strength, (4) unrivalled dur: ability, and (5) 
complete absence, not only of all shrinking when submer ged, but also of 
all perceptible elon gation under tensile strain ; (©) i 
be regulated with the greatest exactitude j(which is not possible with a 
metal-covered cable), so that its rate of sinking may be accurately ad- 
justed, (7) and, by reason of its tractablenes», it can be payed out with 
the utmost facility, neither “kinking” nor requiring (as metal-covered 
cables do) cumbrous and expensive brake machiuery. 

Ratan Cane is composed of amass of powerful fibre, completely embedded 
in and protected, as well internally as externaily, by impenetrabie and 
indestructible walls of silica ; (8) consequently, sea water will preserve 
rather than in any way damage it, (9) and marine insects will infinitely 
and indefinitely strengthen it by their incrustations, :ather than destroy 
or injure it by depredations ; (10) moreover, the cane being impassive to 
all corroding influences, it cannet become heated; therefore, instead 
of injuring, it will protect the core ; (11) there is no occasion whatever 
for tanks; (12) there can be no disturbance of the ship’s compasses ; (13) 
and, by reason of the eminent non-conducting and insulating qualities of 
every material employed (not a particle of metal being used, except for 
joints, and then only at long intervals, and in very small quantities), a 
ratan covering will not only avoid the creation of induction or retardation, 
but will perfect insulation, and in every way assist the electric current 
and accelerate its speed, jthe last fact being a most important and in 
valuable feature in this invention. (14) Finally, DuncaN’s Ratan CABLE 
can be manufactured for at least one-third less cost than a metal covered 
cable of proportionate suitableness. 

In order to increase the specific gravity of a Ratan Cable, and preserve it 
from injury or abrasion during the process of paying-out, it is intended to 
add a coating of a newly-invented and most durable and impervious com- 
pound ; and a cable thus constructed, being doubly protected, first, by the 
indestructible compound, and secondly, by its own siliceous composition, 
would be ABSOLUTELY and COMPLETELY IMPERISHABLE. 

Although Ratan Cane is most peculiarly and strikingly adapted for deep- 
water cables, yet, by its wonderful durability in foul mud, and other usually 
destructive influences, it is not less valuable as a protection to the heavy 
metal sheathing of shallow water cables. When it is necessary to proteet 
submarine cables from ships’ anchors in shallow water, the Ratan cover- 
ing will perfectly protect the core from any injury during the laying on of 
the massive iron wires, which will be first protected from corrosion by a 
coating of Dunca.’s Patent Compound, and a final outside covering of 
Ratan Cane will again protect the coated metai from abrasion. The 
patentee, therefore, by means of his inventions will be enabled to supply 
an imperishable cable as well for shallow as for deep water. 












Further information may be obtained, and specimens seen at the offices 
of Messrs Paing and Layton, Solicitors, No. 47, Gresham House, Old Broad- 
street, London; and Messrs, LLOYD and CLEY ALLIER, No. 30, John- street, 
Bedford-row, London, (F438) 





Pom’ s Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plant of ev ery description, — W INDSOR BRIDGE 
IRON WORKS, near Manchester. (FR ) 


V VVire Ropes for Mining, Railway, 


and ENGINEERING PURPOSES. Sheu P lough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &, Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY, 
39, Wapping, . London, E, (B494) — 


Brass. and Copper Tubes.—Muntz’s 

PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes,—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131)_ 


goa Patent Brick- Making Ma- 


CHINE.—At the earnest solicitation of numerous a Aig both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1994) 


5 Frost and Co., Manufacturers of 
6 


solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description of heavy smith work 
for engineers, millwrights, &e. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET IRON WORKS, 
DERBY. (D1943) 


[Seo Wyre eee ~ OQ ee * Lem 
J ohn Fowler, J un., 28, Cornhill, 
LON DON, E.C 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent Post free. .__«B124) 


J. Martin, lron and Brass Founder, 


@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed’ with despatch, Lathes, Fly and Band Wheels, Malleable iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought, F21) 


Benjamin Miller, Machine Tool bro- 


KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 











Te Pap er-Makers. — All Kinds of 


ME Y and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 


Ghowell’ s Waterproof Glass Roofs. 
—For _—— sEb ie 9 Messrs. SHOWELL, 17, Princess-street, 








Great Smith-street, Westminster. 
Oe: (E378) 


‘5 a« 
E on Castings, of First-rate Quality, 
for machinery and che r purposes, Lron roofing and every descripuon 
ef smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 
De rby. (D145) 


hl 
ridges by the Footrun or Mile, in 
“we. or Wood, for clear spans from 30 to 1,500ft., for Rail, River, 
Road, Park, or Gorge. SEDLEY’S PATENT. - Stronger, lig hter, and 
cheaper than any cther, and perfectly rigid.—Apply to Patentee, or W 
HUMBER, Esq., C.E., 20, Abingdon-street, We:tminster. Admirably 
adapted for Colonies and E xport. (E881) 


‘team Boilers made by Wilham 


WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tig! t under a high pressure, ane 
delivered at any railway station or shipping” port in the kingdom at mode- 
rate rates. Lithogrs aph of hoilers forwarded post free on application. (308 2) 


Manchester ; or Mr 








Steam Pumps all Sizes, for Land 
and MARINE pampeenes PORTABLE ENG INES, with ordinary 
Multitubular Builers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons. JOHN CAMERON » Works, Egerton-street, Hulme, Manche ester, 
(Cc 1898} 


Gteam Gauge es, . Steam F ittings, &e— 


** Gentlemen, —I 4 highly satistied with the msg steam gauges, 
We find a saving in fuel —G. Gray, jun., Bridiington.”— Illustrated price 
lists. — WE St WOoD and CO., British Steam Gauge Depdt, Leeds, AE 319) 


‘team Boilers—Portable and ever y 

other description of Boilers, Sugar and Brewing Pans, wrougiit- 

iron Girders, &c., manufactured by WILLIAM CAFFiKATA, at the Great 

Northeru Jronworks, Newark-ou-Treut, of the best material and work- 

manship, proved and warranted perfect under a high pressure, Super- 
iu tendent of Works, | JOUN GL ASSON, (E714) 


~ \pecifications priced for Lap-welded 


Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 
ie Machinery ; Wrought iron Pipe for Steam or Water and Gas, 


LAMBERT BROTHERS, WALSALL. (#28) 
\ollinge’s Patent Sponge Cloths 


supersedes the old cotton waste for Cleaning Steam Engines, 
Machinery, &c. ; used in the Great Exhibition, and by most Engiuvers, 
= lliery aud Ship owners. —Loudon Agents, ANDKEW and TAYLOR, 40 
Broad-street-buiidings, E.¢ (E415) 


‘ 
i" jachinery, Home and iixport, tor 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIURE, Also, Pipes, Tubes, aud General Ironwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C, 
Illustrated Catal: sues Tree, on stating requirements. (D182) - 








[one- -dust for Hardening Purposes. 


—BONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SON, Cliveland-street Works, Birmingham. This Bone- 
dust is used for hardening at the Government factories, and by all the 
principal engineers, axletree makers, iron safe makers, &c, (EA: 23) 


PRIZE MEDALS—PARIS, 1855; LONDON, 1862. 


MINE VENTILATORS. 


For 120,000 cubic feet of air per minute, £180 


+ 160,000 »” ” ” ” 229 
” 200,100 ” ” ” ” 260 
«» 250, 000 90 ” 9 300 


These Machines are guaranteed to exhaust 20, 000 cubic feet of air per 
pound of coal, producing a vacuum or suction equal to Ijin, water 
column. 

SoL® MANUFACTURERS AND LICENSEES OF 


PLATT & SCHIELE’S SILENT FANS, 
SCHIELE’S TURBINE WATER WHEELS, 
SCHIELE’S BLAST ENGINES, 

SCHI“LE & WILLIAMS’ MARINE VENTILATORS. 


THE NORTH MOOR FOUNDRY COMP", 


OLDHAM. (E336) 





[the Patent Concrete Stone Com- 


PANY (Limited). Incorporated under the “‘ Companies’ Act, 1962,” 
as a Company iu which the liability of each shareho der is strictly limited 
to the amount of his shares. Capital £100,000, in 10,000 shares of £10 
each, First issue, 5,000 shares of £10 each, the holder. of such first shares 
to have the preference pro rata on all further issues, Deposit on applica- 
tion £1 per share, and £1 10s. on allotment, Further calls not to exceed 
£2 10s., at intervals of not less than two months, The amount deposited 
will be returned without deduction in the event of the shares not being 
allotted. 

PROVISIONAL DIRECTORS. 
Fredk. Alexander, Esq., Banker, Ipswich. 
James Beadel, Esq., 25, Gresham-street, London, 
George Kk. Burnell, Esq, F.G'8., Architect and Civil Engineer, 14, Lincoln's 
inn-tields, London. 
Charles Cubitt, Esq., C.E.. 3, Great George-street, Westminster. 
J. Allen Ravusome, Esq., Orweil Iron Works, Ipswich. 
George Smith, Esq., Builder and Contractor, 43, Wimpole-street, London, 
Edward Woods, Esq., C.E., 3, Storey’s-gate, Westminster. 
BAaNKERS—Messrs. Barnett, Hoares, and Co., London; Messrs, Alexanders 
and Co., Ipswich. 
So.icitors=Messrs, Dimmock, Nash, and Field, 2, Suffolk-la e, Cannon- 
street, Lon ‘on. 
GenernaL Manacrer—Fredk. Ransome, Esq. 
Brokers —Messrs. Barry and Co., Birchin-lane 
Secretary (pro tem.)—Thomas Piper, Esq. 
TemporaRr OFrrices—36, Parliament-street, Westminster, 


ABRIDGED PROSPECTUS, 

The Patent Concrete Stone is made by consolidating particles either of 
sand, gravel, chalk, clay, or any like material by means of a chemical pro- 
cess both simple and i inexpensive. 

Blocks of stone of any size, hard and durable as the best natural sand- 
stones, but moulded to any shape, however ornate, are produced in a few 
minutes at a price with which natural stone can nowhere compere. No fire 
is used in the manufacture, and consequently the strictest truth of outline 
is preserved, 

It is adapted to every purpose, both constructive and decorative, to 
which stoue is applied. The stone has been already largely employed upon 
the stations of the Metropoiitan Railway, and on the London, Chatham, 
and Dover Railway, and elsewhere, Recent inspection proves thas it 
hardens by exjosure to the atmosphere, and is uninjured by the daily 
action of tidal sea-water during many months. 

A solid block, measuring 7ft. 9in., by 2ft. 2in. by 2ft,, was used for the 
foundation of a steam engine at work in the Iuternational Exhibition, and 
for that block the prize medal was awarded. 

This Company has made a very advantageous purchase of the patents for 
the manufacture of stone, and for the induration of natural stone, and 
also of the factories and plant of the inventor, situated at Ipswich and 
Norwich, so that no time will be lost in commencing remunerative opera- 
tions. Many applications for licenses have been reveived, and are now 
under consideration. 

A copy of the Articles of Association can be seen, and prospectuses ob- 
tained, at the Temporary Offices of the Company, or from the Brokers, to 
whom applications for shares are to be sent. (F67) 


‘The Turnhurst Hall Colliery and 


IRONSTONE COMPANY (Limited), 
NORTH STAFFORDSHIRE, 
Incorporated under the Companies Act, 1862 
CAPITAL £75,000, in 15,000 SHARES OF £5 EACH. 
Deposit 10s. per Share on Application and £1 on Allotment. Calls not to 
exceed 10s. per Share, at intervals of three months, 


DIRECTORS. 

Frederick Bankart, Esq., Champion Park, Camberwell, 

John Brathwaite Bonham, Esq., Wood Green, Tottenham. 

Richard Biackhurst, Exq., Cnief Bailiff of Tunstall, 

Thomas Cooper, Esq., Hanley, and 14, Crosby Hall Chambers, 

G, F. Bowers, Esq., Brownhills, Burslem, and 39, Hatton-garden, 

Charles Lean, Esq., Liantrissant, and 4, Allen-terrace, Keusington (late of 
the Cwm Avon Ironworks), 

(With power to add to their number.) 

Bankers.—The Alliance Bank of London and Liverpool (Limited), 5, 
Lothbury. The ».anchester aud Liverpool District Banking Company, 
Hanley, and other branches. 

Souiciror.—Sheldon D. Ashby, Esq., 9, Clement’s-lane, Lombard-street. 
Broxer,—Theodore Lloyd, Esq., 80, Old Broad-street. 
CoNSULTING ENGiINEERS.—Messrs. Woodhouse and Jeffcock, Derby. 
Avuprrors.—Messrs. Chadwick and Walford, 27, Great George-street, West- 
minster, and King-strect, Manchester, 

SecreTary.—R. Learmonth, Esq. 

Orrices. — 28, ,_ King William-street. 





ABRIDGED . PROSPEC TUS. 

This Company is formed for the purpose of purchasing the freehold in, 
and working the minerals, viz., Coal and Lronstone, in _— Turahurst Hall 
Estate, situate near Tunst: ull, North Stafford. hire, together with the 
eng: nes, colliery buildings and’ plant, now in thorough working order upon 
the estate. 

This estate is most advantageously situated close to the Staffordshire 
Potteries, being within one mile of Tunstall, half a mile of Golden Hill, 
three miles of Bursiem, four and a half miles of Hauley, five miles of Stoke, 
and seven miles of Congleton. 

The surface of the Estate contains 110a, 3r, 27p., and, with the exception 
of four, all the Mines, sixteen in number, extend under the whole of it. 
Four of the Mines are now being worked, The sinking to the Mines next 
below these, and which are known as the Burnwood ironstone and Coal 
and the Twist Coal, has been partially completed, and it may be finished, 
and these Mines also be rea ly for working, within, say, four months after 
the Company take 8 possession, when 1, 000 tons per weck may be raised, 

A record of the results of the actual workings up to December, 1862, 
shows that a dividend of from 5 to 10] er cent. on the called-up capital may 
be expected tv accrue very soon after the Company takes possession, inde- 
pendent of th: saving in carriage, as explained below. 

This calculation of profits is based on a get of only 1,000 tons per week, 
but in accordance with the advice of Messrs. Woodhouse and Jeffcock, the 
Consulting Engineers, it is intended at once to sink new shafts near the 
western boundary of the estate, when the winnings can be obtained at less 
cost than now, and the quantity raised easily increased to 2,500 tons per 
week. These shafts can be completed, and the engine be at work in about 
twelve months, and the profits as shown on 1,0.0 tons, increased probably 
up to 15 per cent, 

Arrangements have been made with the North Staffordshire Railway 
Company, aud the owner of the intervening land, for leave to lay down a 
branch line conne cting the railway with the works. The land required 
will be granted to this Company, without purchase, on very advantageous 
terms, and when completed the saving in carriage will be over 1s, per ton, 
being nearly 5 per cent. on a get of 1,000 tons per week, or above 10 per 
= nt, on the called-up capital of the Company, when the western shafts are 
finished. 

A provisional contract has been entered into for the purchase of the 
minerals, free from any royalty or rent whatever, the Proprietor taking 
about one-third of the purcuase money in paid-up Shares. 

‘Lhere is a great and constant demand for the Coul, aad the Ironstone is 
much sought after to mix with poorer Ores, A Smelter, whose works are 
within a short distance of the Mines, takes all that is raised. 

It is proposed that the General Meetings of the Company be held alter- 
nately in London and in the District, A constant geuveral supervision will 
be exercised by the Local Directors, and this, coupled with the mode of 
paying the Manager, who will reside on the estate, cannot fail to secure 
useful and economical working. 

As evidence that the mines in the Turnhurst Estate are not speculative, 
but form a soundand legitimate enterprise, the following special features 
may be named:—The price to be paid by the Company is the amount 
named by Messrs. Woodhouse and Jeffcock, of Derby, arrived at after a 
receut careful inspection of the Mines aud Plant, and which is fully in 
accordance with the valuation of Mr. Thomas Maddock, of Hanley, the 
Local Resident Engineer. Toese reports can be seen at the offices of the 
Company. ‘The estimates of profits before mentioned are based upon the 
results obtained by the present very expensive and imperfect workings, 
notwithstanding the disadvantageous terms under which the works have 
been opened out through want of adequate capital. The outlay for the 
Branch Line of Railway will, it is calculated, effect a saving in carriage of 
ls. per ton, equal, as before stated on 1,000 tons a week, to 5 per cent. on 
the paid-up capital, The entire absence of any speculation as to the ex- 
istence and value of the minerals. There will be no promotion money 
payable by the Company in connection with its formation, and the preli- 
minary experses will be strictly limited to matters of actual outlay. 

Detailed Prospectuses, with Plans, and korms of Applications for Shares, 
may be obtained from the Broker, the Solicit r, at the Offices of the Com- 
pany, and at the offices of Messrs, Woodhouse and Jeffcock, Midlaud-road, 
Derby, or 23, Parliament-street, London ; and in the event ‘of no allotment 
taking place the whole of the de posit money will be returned to the Sub- 
scribers, but the Directors reserve the power to commence business as soon 
as a sufficient number of Shares are subscribed for the purpose, (F69) 
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PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER'S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artiste’ Colourmen. 


I ts: eee” 6 ROCHUSSEN, 9, Friday-street, 
Sole Agen London, ELC. Deiat) 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 

One Planing Machine, to take in 8ft. x 3ft. 6in. wide X 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long X lin. broad ; 
self. acting for vertical, horizontal, or diagonal work, external or internal 
curves 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINZZERS' TOOL MAEBRS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 








REDUCED PRICES OF 


BRYAN DONKIN «& CO.’S 
IMPROVED GAS VALVES. 
From 2 in, to 18 in., price 9s. 6d, to 
12s. per in, diameter. 

List of prices, with full dimensions of 
all sizes up to 30 in., to be had on applica- 


tion, 
| These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
gp} and are always kept in stock. 
3 Valves made with outside racks to order. 
' Also Screw Water Valves with gun metal 
A faces, 
’ BRYAN DONKIN & CO., 
ENGINEERS, 


NEAR GRANGE-ROAD, BERMONDSEY. 














(7245) 





BOILERS 








. 
Por Locomotives, 
Portable Engines, Traction Engines, 
&e. &c.—best materials, best workmanship, 
High-pressure tested, guaranteed tight.— 
Manufacturers, F. BUCK and CO., Atlas 
Works, Newark-on-Trent. - pants) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 








he Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 

No. 1 Tuyere, l6in. long .. .. «2 oe of oo oe 288, cach, 





No, 2 » 18in, yy ee co 00 co co SR. gp 
No. 8 be 20in. 4, ee oe ef 0 of ER @ 
No. 4 pa 22in. 4 eo 0e eo 00 co co 408. , 





No. 5 - Min. Ss eb 00 66. e, 00. oe, Ge 
Delivered at Chesterfield Station, Terms, Nett Cash Quarterly. E56) 
HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonvon Orrics, 67, Urren THAMES STREET. 








Makers of Improved Lathes, Planing, 


Drilling, Shaping, Strewing, Slotting, Punching, and Shearing 
Machines, Radiwl Drilling Machines, Wheel Lathes, Slot Drills, Whee 
Cutting M Machines, and all kinds of ENGINEERS’ TOOLS. 8695) 


i" WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
3-TON TO 1 TON. 


The load cannot slip, — if the chain is suddenly 
jet go. 


48. and E, RANSOME and C0., 
i SOLE WHOLESALE AGENTS, 
81 Essex-strext, Stranp, Lonpon,. 














With Sprocket Wakgt, aS Skstcu Snown, 














To lift 2 3 4 5 tons.* 
£4 60 5150 7 00 9 00 
Chain, per ft. 10 11 18 16 
Rope, perf 3 34 34 3h 
Without Srockst Wrest. 
To lift 4 1 aT] 2 tons, 











#21100 1176 2100 300 3100 
Now Chair,per ft. 6 6 $ 10 10 
(E368) 





ENGINE OIL. — FIELD’S LUBRICATING OIL, 


FOR USE ON ALL DESCRIPTIONS OF 
MACHINERY, STEAM ENGINES, &c., 


NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, of 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. 


GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


IMPROVED TURBINE WATER WHEELS. 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a special class of TURBINE, adapted for extreme High Falls (200 to 500ft.), and consuming small quantity cf 
water, This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, lapting itself to all variations of load. 
MILL GEARING, CENTRIFUGAL FUMFS, AND HYDRAULIC MACHINES. (D2075) 


WILSONS PATENT 


LARGE ENDLESS BAND-SAWING MACHINERY. 


This MACHINERY consists in the use of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gauge ; also of Travelling Table, 45ft. iong, with 
other means and is adapted for the purpose of breaking down all kinds of ROUND cr SQUARE TIMBER, MAHOGANY LO0Gs, «. c., to the 
DEPTH OF FOUR FEET AND UPWARDS. It is also equally serviceable for cutting up the same into Scantling and Boarils, as may be required. 
No fixing of the Log to the Table is necessary. © power required is 7-horse. 

NOTICE.—This is the first and only machine in existence, corstructed on the above principle, which has been found, from actual experience, to be 
a compiete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily “t the Works of 
Messrs. JAMES WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire. —This machine being the subject of Letury Patent, any 
iufringers thereof are hereby cauti , as wan pr dings will be taken. — (D1 Bown 


LARGE SELF-ACTIN G EN DLESS- BAND-SAWING MACHINES. 
KINDER’S PATENT, 15th December, 1860. 


These Machines are capable of converting all kinds of English and Foreign Timber of the largest dimensions. Advantages—Saving of Wood—Greater 
Production of Work-S of b y. No. 1 Size Pulleys, 7ft. diameter, saw Sin. wide; No. 2 Size Pulleys, 5ft. diameter, saw 5in. wide. 

Mr. KINDER hereby gives notioe that he has appointed Messrs. GREENWOOD and BATLEY, of LEEDS, to be SOLE MAKERS of his PATENT 
SELF-ACTING ENDLESS BAND-SAWING MACHINES, and that applications may be addressed either to them or to himself, at 20, Cannon-street, 
London,—Notice is hereby further given that all persons who shall infringe the said Patent by using Band-sawing Machines with Self- Acting Feed will 
be proceeded against. ” (E36 7) 


To Iron Shipbuilders, Railway Companies, Contractors, Engineers, & Builders, 
B. R. HUNTLEY AND CO.’S 


IMPERIAL ANTI-CORROSIVE IRON PAINT. 


A valuable coating for Ironwork, Railway Trucks, Iron Ship purposes, Funnels, Boilers, Wood and Iron Feneing, and every description 
of Wood and Iron Work, suitable for all climates, resisting heat, and entirely preventing the oxidation or corrosion of metals. 


The peculiar qualities of this Paint are, that it adheres to the iron, and preserves it from corrosion, resists the action of sea water, and will cover 
as much more surface as any other Paint, ’ Many testimonials can be given. 


IS PERFECTLY 


(P57) 


















































“Dock Yard, West Hartlepool, August 1, 1862. 
“‘ GENTLEMEN,—I am glad to inform you that we have found your Paint to suit Iron Ships admirably. Our painter informs me it has a good 
body, adheres to the iron (a great point im its favour), and goes much further than any other paint. He considers it a cheap article, and has no doubt 
it will come into general use for Iron Shipbuilding purposes. “Joun Piz.” 


“* Jarrow Ship Yard, February 7, 1863. 
‘* We have much pleasure in testifying to the quality of Messrs. B. R. Huntley and Co’s ‘ Imperial Anti-Corrosive Iron Paint.’ Having ‘used it, 
we find it superior to any other paint of the kind. * For PALMER Brotuers and Co., Jno. M‘INTYRE” 


For price, &c., apply at the Works, 


CATHERINE STREET STEAM MILL, WEST HARTLEPOOL, 7 


OR TO ANY OF aes FOLLOWING WHOLESALE AGENTS :— 


DUDGEON and CO., 19, Cullum-street, London. 
SPROULE and PONSON LY, 5, George's Dock- -gates, Liverpool. 
JAM ES TAYLOR, Middlesborough. 


AGENTS FoR Scortanp—HENDR Y BROTHERS, 8, Dixon-street, Glasgow. 


CARSON’S “ 
ORIGINAL ANTI-CORROSION PAINT. 





(E851) _ 














bang oo ee Bright Red . ee 
Jight Stone .. .. oe «- Dark Ditto (or Briek Col ir te ee 
Bath Ditto 1. oe ee Chocolate Color.. .. 2 im) « oo ce £26 per ton. 
Cream Color .. eo eo ae a i a ak ee ae ee ae 
Light Portland ‘Stone oo ee 
Drab or Portland Ditto .. a, a 
Light and Dark Oak .. .. Deep Green eo ce ce ce co ce ce PRM gs 
Color .s +s oe oe Oe ae! We et: ee. ee: be 
PATRONISED BY 
Railway and Canal Companies, 


The British Government, | 


H.R.H. the late Prince Consort, 
The Russian Government, | 


Most of the Nobility and Gentry, Principal Colliery Owners, Iron Masters, &c. 
It is extensively used at home and abroad for all kinds of 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE FOR 


HEAD GEARING OF COLLIERIES, BRIDCES, WOOD AND IRON WORK, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WACONS, &c. &c. 


Lasting twice as long as the best common paints, in exposed situations, being manufactured expressly for external purposes. 


ANY PERSON CAN LAY IT ON, and its superiority may be inferred from the opposition with which its use has been met by those interested in 
the sale of ordinary paints. (No grinding is requisite.) 5 CWT. AND UPWARDS, CARRIAGE FREE TO ANY STATION IN ENGLAND AND WALBS, AND PER 
STEAMER TO MOST PoRTS IN IRELAND AND ScorLaND. (Quotatious sent for a quantity upon application.) 

Patterns, also copy of testimonials, will be sent on application to 


WALTER CARSON AND SONS, 
(Successors to the Inventors), 
9, GREAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, E.C. ; 
NO AGENTS THROUGHOUT THE UNITED KINGDOM. (F56) 



















HIGH AND LOW PRESSURE DIRECT-ACTION- 
CONDENSING STEAM ENCINE , 


WITH BALLANCED WORKING PARTS.-NODEAD-CENTRE 

AND ONE SLIDE VALVE AND THE SHORTEST STEAM 
-PASSACES TO BOTH CYLINDERS. 

CARRETT MARSHALL &C? 

SUN FOUNDRY ASees. 












Phe F Prize Medal for Sind Good Arrangement and Good ees 


has been awarded to C., M., and Co. for t the‘ Steam Engines.—An Engine as _ with cylinders 12} and 2lin. diameter, ready for immediate 
delivery. Also, a Steam Boiler Feed- -Pump. « wi re Engins, forcing 10,000 gallons 150ft. high per hour in a “‘ continuous stream.” (E722) 
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fice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to »rocure British and Foreign Patents for Inventions, and Registrations 
ot Designs, at reduced charges. Intending patentees should obtain their 

*H..ndbook for Inventors,” gratis on application, or by letter. (8932) 


; NOTICE TO INVENTORS. a 
( }ilice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘*‘ Circular of Information “a 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and Co., Patent Othice’ 4, Trafalgar-square, Charing cross. (5017) 

; 7 7ey1° — 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ prac‘ice in patent matters), 
62, Chancery-lane, Loudon, ‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


: mm" 
nventors Assisted—Tongue and 
BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty years’ experience, 34, Southampton-buildings, Holborn, w.c, 
Provisional protection for six months. Designs registered. Any informa- 
tion gratis. (B586) _ 


° Ke ‘ " ny 
atent Office, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS reguiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. (ircu- 
la of information and plate of Mechanical Motion free on epplention. 3 






































atents—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A“ Guide to Inventors* free by post. —_ (4690 


atents.—Inventors can be supplied 

(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTSand REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (P45) 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges. 
Unusual advantages afforaed to Inventors, A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis. 

B610) R. MARSDEN LATHAM, Sec. 


‘ ¥ ~ 
f | o lronfounders, &c.—J. lreland, 
Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester. (D1905) 


and J. Brown and Co., Rother- 


1 
G @ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


INTERNATIONAL SUBMARINE TELEGRAPHIC 


COMMUNICATION. 
5) 

C S. Duncan’s Patent Ratan Deep 

@ and SHALLOW WATER ELECTRIC TELEGRAPH CABLE.— 
The question of establishing International Telegraphic communication, by 
means of Submarine Electric Cables, having been recently renewed, public 
attention is directed, on the one hand, to the overwhelming and insuper- 
able defects of the materials usually employed for, the external protection 
or covering of the ‘‘core” (i.¢., the conducting wire and insulating 
medium) of the cable, and, on the o.her hand, to the extraordinary 
advantages which Duncan's RaTaN CABLE possesses for Deep-Sea Tele- 
graphic purposes. Iron and Steel wire, and Hemp (either separat.ly or 
in combination), are the only substances hitherto used for coating or 
coveriug submarine cables, Hemp may be very summarily disposed of ; 
murine in-ects speedily destroy it, or it quickly and inevitably decays ; 
and as regards iron and steel wire, their continued use, despite rapid 
depreciation by rust, and enormous outlays for repairs, is a matter of 
astonishment—especially since their decided condemnation by the Go- 
vernment Committee appointed to inquire into the construction of Sub- 
marine Telegraph Cables, whose report, dated April, 1861, shows that, 
out of 11,364 miles of iron-covered cables whici had been laid, 3 074 
miles only were then actually working, leaving $,290 miles as totally lost. 

In point of fact, iron and steel-covered cables are worse than use- 
less for deep-sea purposes. The objections to them are endless ; it is 
sufficient to refer to (1) their enormous weight, (2. their extreme liability 
to corrosion, (3) the consequent generation of heat, and (4) destruction 
of the core (all the foregoing evils being aggravated rather than dimi- 
nished by the heavy iron refrigerating water-tanks, in which an iron- 
covered cable is usually, but vainly, coiled for protection; (5) their 
yeculiar proneness to ‘‘kink,” (6) the inevitable creation of induction 

etween the co) per conducting wire and the metal sheathing, and (7) 
consequent anni!iiation or retardation of the electric current; ($) and, 
lastly, the well known disturbance of the paying-out ve-sel’s compasses, 
by reason of the incessant and rapid diminution in tue amount of the 
iron sheathing, thus rendering a pilot ship indispensible. These defects 
are insepara.le from the use of iron and steel as an external covering 
for the core; but they ure ali readily obviated by the substitution of 
RATAN CANE. 

A Ratan Cable comb’nes (1) adequate lightness, and (2) admirable 
flexibility, with (8 great strength, (4) unrivalled durability, and (5) 
complete absence, not only of all shrinking when submerged, but also of 
all perceptible elongation under tensile strain ; (-) its specific gravity can 
be rgulated with the greatest exact.tude (which is not possible with a 
metal coverrd cable), so that its rate of sinking may be accurately ad- 
justed, (7) and, by reason of its tractablenes-, it can be payed out with 
the utmost faciity, neither “kinking ” nor requiring (as metal-covered 
cables do cuu.brous and expensive brake wachivery. 

Ratan Cane is composed of amass of powerful fibre, completely embedde:! 
in and protected, as weil internally as externaily, by impenctrabe and 
inde-tructible walls of silica; (8) consequently, sea water will preserve 
rather than in any way damage it, (9) and marine insects will iufinitely 
and indefinitely strengthen it by their incrustations, :ather than destroy 
or injure it by depredations ; (10) moreover, the cane being impassive to 
all corroding infiuences, i: cannet become heated; therefure, instead 
of injuring, it will protect the core; (11) there is no occasion whatever 
tor tanks; (12) there can be no disturbance of the ship’s compasses ; (13) 
and, by reason of the eminent non-conducting and insulating qualities of 
every material employed (not a particie of metal being used, except for 
joints, and then ouly at long intervals, and in very small quantities), a 
ratan covering will not only avoid the creation of inducvion or retardation, 
but will perfect insulation, and in ev. ry way assist the electric current 
and accelerate its speed, the last fact being a most important and in 
valuable feature in this invention. (14) Finally, Duncan's RaTANn CABLE 
can be manufactured for at least one-third less cost than a metal covered 
cable of proportionate suitableness. 

In order to increase the specific gravity of a Ratan Cable, and preserve it 
from injury or abrasion during the process of paying-out, it is intended to 
add a coating of a newly-invented and most durable and impervious com- 
pound ; and a cable thus constructed, being doubly protected, first, by the 
indestructible compound, and secondly, by its own siliceous composition, 
would be ABSOLUTELY and COMPLETELY IMP: RISHABLE. 

Although Ratan Cane is most peculiarly and strikingly adapted for deep- 
water cables, yet, by its wonderful durability in foul mud, and other usually 
destructive influences, it is not less valuable as a protection to the heavy 
metal sheathing of shallow water cables. When it is necessary to proteet 
submarine cables from ships’ anchors in shallow water, the Ratan cover- 
ing will perfectly protect the core from any injury during the laying on of 
the massive iron wires, which will be first protected from corrosion by a 
coating of Dunca.’s Patent Compound, and a final outside covering of 
Ratan Cane will again protect the coated metai from abrasion. The 
patentee, therefore, by means of hi. inventions will be enabled to supply 
an imperishable cabie as well for shallow as for deep water. 





























Further information may be obtained, and specimens seen at the offices 
of Messrs Paixg and Layton, Solicitors, No. 47,,Gresham House, Old Broad- 
street, London; and Messrs. LuoyD CHEVALLIER, No, 30, Jobn-strect, 
Bedford-row, London, (F438) 








Duns Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plant of every description. — WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F23) 


Wire Ropes of Every Description. 
—Strand for Fencing, Railway Signals, Wire Sash Cords, Copper 
Lightning Conductor, Submarine Electric Cables, and Telegraph Stores, 
&c.—JAMES STEPHENSON and Co., Millwall, London, E. _B659) 
W ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES,—Steam Plough Ropes, made 
of Webster and Horstall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &. Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY, 
39, Wapping, London, E. (BAM) — 
aw / ? 
rass and Copper ‘Tubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. __(BI31) 
2 ; ; : 
[iffertz s Patent Brick-Making Ma- 
CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 


to leave it for a short time at the Polytechnic Institution, 309, Regent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 


to the Institution. (D1994) 
. " , ¢ . 

1 Frost and Co., Manufacturers of 

@ solid wrought iron loeomotive engine, carriage, and wagon wheels, 

crank axles, cranks, shafts, and every description of heavy) smith work 

for engineers, millwrights, &c. Broken crank axles repaired, and war- 

ranted equal to new, having been tested by most of the leading railway 

companies in the United Kingdom.—CANAL-STREET IRON WORKS, 

DERBY. ___(D1943) 

7 ¢ ; 
J ohn Fowler, Jun., 28, Cornhill, 
LONDON, E.C. 

Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 

Catalogues, containing prices and testimonials, sent post free. _s B124) 


. . 5 - 
a Martin, lron and Brass Founder, 

® 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch, Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F21) 


Benjamin Miller, Machine ‘Tool Bro- 


KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 


Yo Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 


> +. > 
[ron Castings, of First-rate Quality, 

for machinery and other purposes, Iron roofing and every description 
ef smith and founders’ work.--JAS. HAYWOOD, jun., Phenix Foundry 
Derby. (D145) — 


i. 2) a. ee ee ER ee 
(Sollinge s Patent Sponge Cloths 
supersedes the old cotton waste for Cleaning Steam Engines, 
Machinery, Ac. ; used in the Great Exhibition, and by most Engineers, 
Colliery aud Ship owners.—Loudon Agents, ANDREW and TAYLOR, 40 
Broad-street-buiidings, E.C, (E415) 


Machinery, Home and Export, for 


MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, aud General lronwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C, 

(D182) 


Illustrated Catalogues tree, on stating requirements. 
Bone-dust for Hardening Purposes. 
—BONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SON, Cliveland-street Works, Birmingham, This Bone- 
dust is used for hardening at the Government factories, and by all the 
principal engineers, axletree makers, iron safe makers, &c. (423) 












































‘Nhe Ashbury Railway Carriage and 


IRON COMPANY LIMITED.—Works :; 0 i 


team Boilers made by William 


WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tig!t under a high pressure, and 
delivered at any railway station or shipping port in the ieeten at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 


a nan 
Steam Pumps all Sizes, for Land 
and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
(C1898) 





x 
Steam Gauges, Steam Fittings, &.— 

“ Gentlemen,—J am highly satisfied with the two steam gauges, 
We find a saving in fuel.—G. Gray, jun., Bridlington.”— Illustrated price 
lists. -WESTWOOD and CO., British Steam Gauge Depdt, Leeds. (E819) 


Steam Boilers.—Portable and every 


other description of Boilers, Sugar and Brewing Pans, wrought- 
iron Girders, &c., manufactured by WILLIAM CAFFEKATA, at the Great 
Northern Ironworks, Newark-on-Trent, of the best material and work- 
manship, proved and warranted perfect under a high pressure. Super- 
intendent of Works, JOHN GLASSON, (E714) 








Q pecifications priced for Lap-welded 

Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 
Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas, 
LAMBERT BROTHERS, WALSALL. (P28) 


? ® 7 . 
Haswell s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to vecome the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or power. 
(D1769) 


‘['he Patent Concrete Stone Com- 


PANY (Limited). Incorporated under the ‘* Companies’ Act, 1862,” 
as a Company in which the liability of each shareholder is strictly limited 
to the amount of his shares, Capital £100,000, in 10,000 shares of £10 
each. First issue, 5,000 shares of £10 each, the holders of such first shares 
to have the preference pro rata on all further issues. Deposit on applica- 
tion £1 per share, and £1 10s. on allotment, Further calls not to exceed 
£2 10s., at intervals of not less than two months, The amount deposited 
= ~ ace without deduction in the event of the shares not being 
allotted. 








PROVISIONAL DIRECTORS. 
Fredk. Alexander, Esq., Banker, Ipswich. 
James Beadel, Esq., 25, Gresham-street, London. 
George R, Burnell, Esq., F.G.8., Architect and Civil Engineer, 14, Lincoln's 
inn-tields, London, 
Charles Cubitt, Esq., C.E., 8, Great George-street, Westminster. 
J. Allen Rausome, Esq., Orwell Iron Works, Ipswich. 
George Smith, Esq., Builder and Contractor, 43, Wimpole-street, London, 
Edward Woods, Esq., C.E., 3, Storey’s-gate, Westminster. 
Bankexs—Messrs. Barnett, Hoares, and Co., London ; Messrs, Alexanders 
and Co., Ipswich. 
So.iciroRs=—Messrs. Dimmock, Nash, and Field, 2, Suffolk-la e, Cannon. 
street, Lon ‘on. 
General Manaoer—Fredk. Ransome, Esq. 


Broxrrs—Messrs. Barry and Co., Birchin-lane 
Sxcretary (pro tem.)—Thomas Piper, Esq, 
TemroraRy Orrices—36, Parliament-strect, Westminster, 


ABRIDGED PROSPECTUS. 

The Patent Concrete Stone is made by consolidating particles either of 
sand, gravel, chalk, clay, or any like material by means of a chemical pro- 
cess both simple and inexpensive, 

Blocks of stone of any size, hard and durable as the best natural sand- 
stones, but moulded to any shape, however ornate, are produced in a few 
minutes at a price with which natural stone can nowhere compere. No fire 
is used in the facture, and quently the strictest truth of outline 
is preserved, 

Te is adapted to every By on both constructive and decorative, to 
which stone is applied. e stone has been already largely employed upon 
the stations of the Metropoiitan Railway, and on the London, Chatham, 
and Dover Railway, and elsewhere, Recent inspection proves that it 
hardens by exposure to the atmosphere, and is uninjured by the daily 
action of tidal sea-water during many months. 

A solid block, measuring 7ft. 9in., by 2ft. 2in. by 2ft., was used for the 
foundation of a steam engine at work in the Iuternational Exhibition, and 
for that block the prize medal was awarded. 

This Company has made a very advantageous purchase of the patents for 
the manufacture of stone, and for the induration of natural stone, and 
also of the factories and plant of the inventor, situated at Ipswich and 
Norwich, so that no time will be lost in commencing remunerative opera- 
tions. Many applications for licenses have been reveived, and are now 
under eonsideration, 

A copy of the Articles of Association can be seen, and prospectuses ob- 
tained, at the Temporary Offices of the Company, or from the Brokers, to 
whom applications for shares are to be sent. (F67) 








Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast lron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &. &c, 
London Office—27, GREAT GEORGE STREET, 8.W. (2076) 
. : : “ema 
\j etropolitan Railway Carriage and 
4 WAGON COMPANY (LIMITED) SALTLEY WORKS, BIR- 
MINGHAM \succe-sors to Joseph Wright and Sons, Railway Cerriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
saltley Works, Birmingham; Secretary’s Office, Saltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (E629) 





International Exhibition, 1862. 
THREE PRIZE MEDALS FOR MEGHANIGAL RUBBER, 
North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH, 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C. 


Manufacturers of Vulcanised India-rubber for Mechanical Engineering, 
Railway, and Agricultural purposes, 

PARMELEE'S PATENT INDIA-RUBBER MACHINE BELTING, now 
in use in most of the principal Factories in Great Britain, and which was 
employed by H.M. Commissioners of the Exhibition of 15:2 upon all their 
engines in the Western Aunexe, besides driving over fifty other machines 
belonging to Exhibitors. Its superiority over all other Belting con- 
sists in its perfectiy even surface, combined with sufficient elasticity to 
enable it to ** hug” the pulley, preventing slipping, and thus effecting a 
great saving of power. It wiil not stretch in damp or wet places, and, 
unlike lea’ her, is not affected by exposure t» the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. It can 
be made of any size or strength for Main Driving Bands, and at one-third 
the cost of leather. All Belts are stamped with the Company’s name, and 
are warranted. 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no loss of power by leakage, 
and can be made of any size and to stand any pressure. The only Hose 
which is strong enough to be used on Steam Fire Engines. 

VALVES for Marine and Land Engines up to 6ft. in diameter, 

WASHERS and SHEET RUBBER for Steam, Water, Gas, and Air 
Joints. 

BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways. 

DECKLE STRAPS for Paper Makers, insuring a perfect edge and wast- 
ing no pulp. BREAST APRONS for Paper Machines. 

TUBING for conveying Acids and other Liquids, Gas, &c. 

CORE-PISTON PACKING—INSERTION RUBBER GAS BAGS for 
Repairing Mains. 

BILLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCANISED INDIA-RUBBER moulded to any form. All the above 
are mauufactured without the use of solvents, whereby the strength of the 
Rubber is retained permanently. 

INTERNATIONAL EXHIBITION 1862. 

Three Medals awarded for ‘‘ Practical Utility and Success, and Excellence 
of Quality.” This Company are the only Manufacturers in Great Britain to 
whom Medals were awarded for Mechanical Rubber, (P58) 





Prize Medal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


Cuass 8, No. 1948, 
TURBINES. 


N.B.—These References will be changed from time to time, 


Extract from a Report by Messrs, FOTHERGILL, WRIGLEY, and SMITH, 
Consulting Engineers, Manchester and London, of trials made with a 
SCHIELE’S TURBINE, ona fall of 6ft. gin, :— 

** According to the formula (deduced from most carefully made experi- 
ments on a large scale) by Mr. Blackwell, for witich the Institute of Civii 
Engineers awarded him a premium, and which formula is also adopted by 
Wm. Fairbairn, Esq., in his recent work, “ Mills and Millwork,” the 
effective power given out by this Turbine is 89 per cent.” 

In Tae Enoierr, of 7th February, 1862, the Practica Mecuanics’ 
JouRNAL, of July, 1861, also in the MINING JOURNAL, and «ther Engineering 
Journals, this Turbine is described as one of the best hitherto brought out 


Edmondstown Mills, Rathfarnham, near Dublin, Nov. 12, 1862, 
GENTLEMEN,—In reply to your inquiry respecting the Turbine of 30-horse 
power, on a fall of 241t., you have erected for us, we have much pleasure in 
stating that it has given us the greatest satisfaction ever since it was 
started, We are driving more machinery with only half its ports open than 
we could at any time do with our old wheel. From its motion being more 
rapid and steadier than that of the ordinary water-wheel, it is much better 
calculated for Woollen machinery, as the throwing off or on of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, economy of price, and small space required, to 
supersede all other water-wheels, We shall feel much pleasure in shewing 
the Turbine, and giving all information we possess on the subject, to any 
one interested, Yours respectfully, 
JOHN and JAMES REAL, 
Rossin Mills, Drogleda, May Ist, 1862, 
GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-whcel of the ordinary 
kind would require to give the same power. The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as good as the first day it was put to work, Many scientific, as well 
as practical millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the necessary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in, 
diameter and iéin. broad, with a fall of only 26}ft., should give upwards of 
30-horse power. In fact, we think the Turbine Wheel, on your principle, 
is everything to be desired in a water-wheel. 
Yours, faithfully, (Signed) WETHERILL, POWELL, and Co, 


Fans, Blast Engines, Marive Ventilators, Pumps, &c. 
For Illustrated Circulars apply to 


THE NORTH MOOR FOUNDRY CO., OLDHAM. 
(E584) 
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PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artiste’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. (D2137) 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 

One Planing Machine, to take in &ft. x 3ft. Gin. wide X 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long X llin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINZERBS’'’ TOOL MAEERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 


, 








REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 


From 2 in. to 18 in., price 9s. 6d. to 
12s, per in. diameter. 

List of prices, with full dimensions of 
all sizes up to 30 in., to be had on applica- 
tion, 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
pw} and are always kept in stock. 

Valves made with outside racks to order. 

Also Screw Water Valves with gun metal 
faces. 

BRYAN DONKIN & CO., 
ENGINEERS, 


NEAR GRANGE-ROAD, BERMONDSEY. 








(7245) 
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hall 46 hele 4) 2 
a eo Fer Locomotives, 
4 : Portable Engines, Traction Engines, 
re Brs'h we +n &e. &c.—best materials, best workmanship, 
High-pressure tested, guaranteed tight.— 
{Manufacturers, F. BUCK and CO., Atlas 
Works, Newark-on-Trent. (D2078) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURBRS OF 


PATENT TUBULAR TUYERES, 


ty B- 


(Tihe Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. <A current of cold water going direct to the nozzle 
preveuts their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 






a 





No, 1 Tuyere, 16in. long .. «2 «2 oe oe oe cs 288, each, 
No. 2 - 18in. yy oc cs 06 ce 66 6c co Sa 
No. 8 20in. ,, oo 00 cs co 00 ce ce SOB. os 
No. 4 oe 22in. 4 co 00 ce cc of ee ef 608 , 


4% 


No.5 20 he ae ee 
Delivered at Chesterfield Station. 


HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonpon Orricr, 67, Urren TuamMEs STREBT. 


eo co ce co co co GHB. gp 
Terms, Nett Cash Quarterly. (E56) 








Can == = 


Makers of Improved Lathes, Planing, 


Drilling, Shaping, S*rewing, Slotting, Punching, and Shearing 
Machines, Racial Drilling Machines, Wheel Lathes, Slut Drills, Whee 
Cutting Machines, and all kinds of ENGINEERS’ TOOLS, 8696) 


" WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
1.TON TO 1 TON. 


The load cannot slip, — if the chain is suddenly 
et go. 


S. and E. RANSOME and (0., 
SOLE WHOLESALE AGENTS, 
81 Essex-street, STRAND, Lonpon. 















Witu Srockkt WugkL, as SKETCH Suown, 























To lift 3 3 4 5 tons, 
£4 50 5150 7 00 9 00 
Chain, per ft. 10 11 18 16 
Rope, per ft. 3 35 3} 3} 
Witsout Srockrt Wuks. 
To lift 4 1 aT] 2 tons, 
£1100 1176 2100 300 3100 
Chair-,per ft. 6 6 » 10 10 
(E368) 





ENGINE OIL.—FIELD’S LUBRICATING OIL, 


FOR USE ON ALL DESCRIPTIONS OF 
&e., 


MACHINERY, STEAM ENGINES, 
IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, of 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. 


(F57) 








GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


IMPROVED TURBINE WATER WHEELS. 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L, also begs to recommend a special class of TURBINE, adapted fcr extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without ruuning at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 


ESSER, GEARENS, CHNSRETUSAS SUMING, AED BESRATNSS ACESS, On 
WILSON’S PATENT 


LARGE ENDLESS BAND-SAWING MACHINERY. 


This MACHINERY consists in the use of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gauge ; also of Travelling Table, 45ft. iong, with 
other means combined, and is adapted for the purpose of breaking down all kinds of ROUND or SQUARE TIMBER, MAHOGANY L0Gs, «.c., te the 
DEPTH OF FOUR FEET AND UPWARDS. It is also equally serviceable for cutting up the same into Scantling and Boars, as may be required. 
No fixing of the Log to the Table is necessary. The power required is 7-horse, 

NOTICE.—This is the first and only machine in existence, constructed on the above principle, which has been found, from actual experience, to be 
a compiete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily ~t the Works of 
Messrs. JAMES WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire.—This machine being the subject of Letw ry Patent, any 
infringers thereof are hereby cautioned, as legal proceedings will be taken. (D1897) 














LARGE SELF-ACTING ENDLESS BAND-SAWING MACHINES. 
KINDER’S PATENT, 15th December, 1860. 


These Machines are capable of converting all kinds of English and Foreign Timber of the largest dimensions. Advantages—Saving of Wood—Greater 
Production of Work - Simplicity of Machinery. No, 1 Size Pulleys, 7ft. diameter, saw Sin. wide; No. 2 Size Pulleys, 5ft. diameter, saw 5in. wide. 

Mr. KINDER hereby gives tiotice that he has appointed Messrs. GREENWOOD and BATLEY, of LEEDS, to be SOLE MAKERS of his PATENT 
SELF-ACTING ENDLESS BAND-SAWING MACHINES, and that applications may be addressed either to them or to himself, at 20, Cannon-street, 
London,—Notice is hereby further given that all persons who shall infringe the said Patent by using Band-sawing Machines with Self-Acting Feed wil] 

(E367) 


' CARSON’S 
ORIGINAL ANTI-CORROSION PAINT. 


Waite oa ae ene ee Ses. a 
ight Stene .. .. ark Ditto (or Brick Color) .. «. .. «- 

Bath Ditto .. .. oe Chocolate Color.. .. ghee oe ee hes per ton. 
Cream Color .. .. «+ os MEE 6s <0 0m we se @s we ce oe 

Light Portland Stone .. .. 
Drab or Portland Ditto .. 
Light and Dark Oak .. .. «2 cc oe 
Tend Color 2c ce co co ce ce 














pepe a ee 
Deep Green ec ce ce co co co co PRM 
ee ae ae 


6 toe os 


* #8 «8 ef 8 


PATRONISED BY 


H.R.H. the late Prince Consort, | 
Most of the Nobility and Gentry, 


It is extensively used at home and abroad for all kinds of 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE FOR 


HEAD CEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 


Railway and Canal Companies, 


The British Government, 
| Principal Colliery Owners, Iron Masters, &c. 


The Russian Government, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WAGONS, &c. &c. 


Lasting twice as long as the best common paints, in exposed situations, being manufactured expressly for external purposes. 

ANY PERSON CAN LAY IT ON, and its superiority my be inferred from the opposition with which its use has been met by those interested in 
the sale of ordinary paints, (No grinding is requisite.) 5 CWT. AND UPWARDS, CARRIAGE FREE TO ANY STATION IN ENGLAND AND WALES, AND PER 
STEAMER TO MOST PORTS IN IRKLAND AND SCOTLAND. (Quotations sent for a quantity upon application. ) 

Patterns, also copy of testimonials, will be sent on application to 

WALTER CARSON AND SONS, 
(Successors to the Inventors), 
9, GREAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, E.C. 
NO AGENTS THROUGHOUT THE UNITED KINGDOM. 





PATONS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE,  scascrsctonso sx 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPDELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS, 























A NUMBER 
of these 
BORING MACHINES 
Are at present 
WorRKING IN THE 
NEIGHBOURHOOD OF GLA: GoW 
At less than 
HALF THE USUAL COST 
For Borie, 
And with 
TUREE TIMES 
THE SPEED. 





ingle and Double-Acting Hammers, 
OF ANY WEIGHT, continue to be manufactured at the above 
address, currency of the late 
Mr. Condie’s patent. Pressure uired 25 Ib, and 30 Ib. te 
35 Ib. according to weight of Hammer (D2173) 
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()itice for Patents, &c.,1, Serle-street, 


Linooln — Le w.c. nia, DAVIES and H HUNT continue 
and Foreign Patents for Inventions, and 
of Designs, at reused ——_ Intending patentees should obiain their 
H gratis on application, or by letter. (8932) 


NOTICB oe INVENTORS. 


()ftice for Patents of Invention, 4, 


uare, Charing-cross.—The ‘‘ Circular of Information 
, a8 to the redwood expense and — of ten 
inventions under the new Patent Law for the United Kingdom, or 
Countries; and every a as i. = — ee from 
resent time, applying ly or by essrs. 
PRINCE reco Pete Oeste uare, Charing-cross. (5017) 


nventions jm 5 William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent anne 
62, Chancery-lane, London, “ ry Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


] 2ventors Assisted.—Tongue and 


BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
Institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty )ears’ experience, 34, gs, Holborn, W.C. 
ao aa protection ne six months. Designs registered. Any i 
tion B586, 


Patent Ottice, 53, Chancery 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS reuuiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ( ircu- 
la of information and plate of Mechanical Motion free on Sproat Coss 


Patents. —Mr. Vaughan, Member 


of the Society 4 Arts. British and Foreign Patent Agent, 15, South- 
-lane, W.C., trausacts every description of 

business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘Guide toInventors” free by post. _ (15690 


atents.—Inventors can be supplied 


fives t) with a Pamphlet of Information relating to BRITISH 

axP nd REG GISTRATIONS, from the Patent Office, 

Conducted by Mr. HENRY, {Fs} 
35 








may be had, 


























and FORE! PATENTSand 
84, ape mg London, E.C, 
Society of Arts, 


To! Inventors.—The General Patent 


OMPANY, Limited, 71, Fieet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 


HANDBOVE - to the 
pa nod procedure and charges for securing pa patents is-ued 
(B610) 


RSDEN LATH. AM, Sec. 


' i} o lronfounders, &c.—J. Ireland, 
Foundry Engineer, pone begs to call the attention of Seer 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much by time, — Hoy additional labour or expense.— 
-~ be had, on application, at his Office, 
Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
i" BROCKBANK, : 37. Princes«-street, Manchester, (D1905) 


[Drawings Plans, Tracings, &c., Exe- | 2 


CUTED with accuracy and eusth, on moderate terms, by MESSER 
4 THORPE, Mechanical and General Draughtsmen, 84, Hatton-yarden, 
N.B.—M., and T. are thoroughly Practical Engineers. (£981) 


G and J. Brown and Co., Rother- | ra 


@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {RON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


bo dae Paving. —Messrs. Thorn and 


Co. contract to manufacture and lay Wood Paving of every des- 
= is s particularly adapted for Railway Stations, Engineers’ Shops, Iron 























Bridges 
Aspbalite,, of every description, for Railway Arches and Iron Bridges. 
THORN and CO.'S Steam Saw Mills, Cremorne Wharf, — and 
Grosvenor-road, P'mhico. E158) 


-lane.—_ 





Asphalte. —The Trinidad Asphalte is 


recommended to Engineers for Iron Bridges, inside of Ships, Brick 

Viaducts, and Getieral Rsilway Work ; also for Fiat fs, Footways, and 

Basements of Houses, Wood-paving ” Manufacturers.—1HORN and co., 
Grosvenor-road, Pimlico. (E159) 


Liddell’s Levels and Tubes, which 


have been famed for the last Fifty Yevrs, to be had retail from 
Dealers in town and Country, or from the Maker, LIDDELL, | Optician, 
Spirit Level Manulacturer and Ivstrument Maker, 3, 





Dim s Patent Metallic Brid, Work 


i ee eVINDSOR BRAD SRIDGE 
TRONWORES. tala Floste — (F23) 
Wire Rop es for Mining, Railway, 


and rots ay od pone. —Steam Plough Ropes, made 
of Webster and Hi Col Sut, Stages Bere Sees ee 
ductors, Strand Fencing, Su Bast Cond, &e. and Iron Wire 


Ropes, to small WILKINS and WEATHERLY., 
39, Wapping, London. E. _— (BA94) 


rass and Copper Tubes.—Muntz’s 


rl nce | SOLID i Sean wena = het od Sonms, ae 

tensive! ome and Fore! an ue 

arin Boller by HM M. dover ment and oe ae Steam-Packet Com 
ee RIC ARDSON N and CO., 1, New Broad-street, ro —{Bi31) 


[iffertz’s Patent Brick- Makin Ma- 


CHINE.—At the earnest solicitation of nume both 











Printin sing. ~ — HKstimates for Printing 


of Work 8 ee eee TAYLOR and GREENIN: 





of Gnguitegiees London, of “THE “NGINEER * 
Partnershi wey George Thorne, 
Engineers’ and Founders’ Transfer Agent, he Reais 
by ond Accountant, will be found a reliable medium fur the Purchase 

Disposal of sa Austin-friars, E.C. ___ (8171) 








Cteam Boilers made by William 


WILSON, Lilybank Boiler W. Glasgow, on the most improved 
principles, for home and export. a 1 boilers ‘ete of best material 
and workmanship, proved and warranted tigi t under a high pressure, ang 
delivered at Feed railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3072) 


Steam Pumps all Sizes, for Land 

and MARINE hg PORTABLE ENGINES, with ordinary 

Multitubular Boilers ; NCH and SHEARING MACHINES, from 1} to 

14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, a 
(C1898} 








neers, 
Foreign and English, to allow his Splendid Model Brick: making hi 
to remain some time longer in London, PETER EFFERTZ has | 
4 leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1994) 





T Frost and Co., Manufacturers of 


@ solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every description a heavy smith work 
for engineers, millwrights, &. Broken crank axles repaired, and war- 
ranted equal to new, a tested by most of the leading railway 
- Vd in the United gdom.— CANAL-STREET T MRON DIOS)” 

1943) 


john Fowler, Jun, 28, Cornhill, 


Full cote oy spin of FOWLEIS PATENT STEAM PLOUGH can be 
y ap) dress, 


pplying at the above ad 
CGutabaguen, eau ning prices and testimonials, sent post free. (B124) 


Martin, Iron and Brass Founder, 


e 4 Vine-strest, York-road, Lambeth.—Every description of 
executed’ with + —- Lathes, Fly and | ay Manny Malleable Iron 
Spanners, Lathe ers, Screw Stocks, &c. ss Bearings, Lathes 

nge Wheels, Drilling Machines, Crabs, &c. bid it Metal bought. «F21) 


Bex jamin Miller, Machine ‘Tool Bro- 


KER, Providence-street, } Maare-wsoery Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, ‘and Screw-Cuttin apes or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drill / 
Screwing Machines in Stok. Delivery immediate. 176) 


Yo Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 
js by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
lerences.—T. DON. Agent. (D981) 


[ron Castings, of First-rate Quality, 
for machinery and other purposes, Iron roofing and every descripuon 
ef ag and founders’ work.—JAS. HAYWOOD, jun., Pho@nix rid 


((ollinge’ s Patent Sponge Cloths 


~ wey the old cotton waste for Cleani Steam Engines, 

Machinery, &c. ; used in the Great Exhibition, and i most Eigucers 

Colliery aud Ship owners.—Loudon Agents, ANDREW and TAYLOR, 40 
Broad-street-buildings, E.C. (E415) 


‘Phe Ashbury Railwa ay ( Carriage and 


IRON COMPANY LIMITED.—Wor 
Manufacturers of — yo yh of Railway Carriages and et 
Wrought an and Wagon Wheels, Tyres, Axles; Bar 
~* mered Uses and on Kena Work for Engineers, Millw rights, 

; Iron Roofing, Girders, ables, Water Columns, Water Tanks, 
ah Travelling and Fixed Cran and ( . &e, &e, 

London Office—27, GREAT GEORGE STREET, 8 W. (D2076) 


‘ 

Metropolitan Railway Carriage and 

WAGON CUMPANY .LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (succe-sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builters and Contractors. Railway Carriages and Wagons of 
every es supplied either for cash or deferred paymeuts, and 
Railway Wagons to we can on Hire. —For terms and iculars apply to 
oaltley Works, Birming! "a Office, Saltley Works ; s hondon 
Agency, 8, yo Racy rene W.C. 


The Patent Concrete petal 


COMPANY (Limited).—Temporary Offices, 36, Parliament-street, West- 
minster.—At a mecting the Board of D » held here this ‘day, it 
bs resolved: “That ayplications for the remaining shares in this 






































Edinburgh.—Instruments of all kinds made, cleaned, or repaired. ( 11949) 


Fox Brothers, Derby, Licensed Sole 


MANUFACTURERS of T. 8S. CRESSY’S PATENT MACHINERY 
for CASK MAKING.—The jury of the International Exhibition, 1862, 
awarded a Medal to Mr. CRESSY for a Cask made by his Machinery. The 
Machimery is now in full work at Messrs. BASS and CU., Burton-on-Trent, 








and is capabie of making upwards of 1,500 casks weekly. (D1445) 
Mach achinery Home and Export, for 
3 WATER and GASWORKS, AGRICUL 


TURE a MAN UFACIURE. , Pipes, Tubes, aud General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy, 
orders.—Office, 18, Cannon-street, London, E.C 
Illustrated Catal.ues tree, on stating requirements. (D182) 
one-dust for Hardening Purposes. 
—BONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SUN, Cliveland-street Works, Birmingham. This Bone- 


dust is used for hardening at the Government ‘actories, and by all the 
principal engineers, axletree makers, iron safe makers, &c. (E423) 


Water Gauges, Steam Fittings, &&.— 
Sir,—We find ti-w German Gauge Tube superior to any other 
and strongly recommen We were compelled to abandon the use of 
our water gauge until coping yom your glass tube. 
and Co., Millwall Pottery Company. 
These Tubes are superior to all others; pong Sehgal white, no mistake 
can arise in working, Guaranteed to stand a pressure of 5001 Ib. 


Extensively used on all the 
To be had only of E, MOORE, 565, , Upper Maryiebone-street, W. 


*,* Price Lists of Gauge rie ittings, &c., on application. (4328) 
PRIZE MEDALS—PARIS, 1855; LONDON, 1862. 


MINE VENTILATORS. 


For 120,000 cubic feet of air per minute, £180 
” 000 ” ” ” ” 220 
” (00 ” ” ” “4 


pag 250,000 300 
STS ae Stns 
, Soin MANUFACTURERS AND LICENSEES OF 
PLATT & SCHIELE’S SILENT FAN 
SCHIELE’S TURBINE WATER WHEELS, 
SCHIELE’S BLAST ENGINES, 
SCHIELE & WILLIAMS’ MARINE VENTILATORS. 


THE NORTH MOOR FOUNDRY COMP’, 
OLDHAM, (2836) 














y must be made to the Brokers, Messrs. Barry and Co., Birchiu- 

— E. C,, before the 1st day of June next, on which day the share list will 
closed.” THOMAS PIPEK, Secretary. 
May Ist, 1863. (F75) 


The Grenville Delabole and Trehane 


SLATE and SLAB COMPANY (Limited and Registered). Capital 
£30,000, in 3,000 shares of £10 each. Deposit to be paid to the Company’s 
Bankers on application, 10s. per share, and a further payment of £2 per 
share on allotment. 

Directors, 


George Edward Cottrell, Esq., Hadley, Barnet, N. 
Captain Lamorock Flower, Banstead, Epsom, 
W. Denham King, Esq., Camel ford, Cornwail 
P. R. Nesbitt, Esq., M.D., the Friars, Ai 
Lieut-Colonel Wragge, Fairfield tank On Chariton, Kent. 
BankERs. 
The London, Birmingham, and South Staffordshire Banking Company 
(Limited), oat —" 





Aub 
Arthur Cooper, Keq. Public Aonuma | (W. and A, Cooper), 18, George- 
treet, Mansion von London, E.C. 


Sout 
Messrs. Hampton and Burgin, r Juhn-strest, Bedford-row, W.C. 


een Pans 


The objeets of this C and work the Grenville 
Delabole and Trehane Siate and ‘Slab ¢ andl in the parishes of St, Teath 
and Trevelga, in the county of Cornwall. 

he lease of the Grenville Delabole Quarry, consisting of forty-two acres, 
is for twenty-one years, at a rental of £00 per annum (or the first seven 
years, £75 per annum tor the second seven years, £100 per annum for the 
remainder of the term, and 1-20 royalty. 

The lease of the Trehane Quarry, eunsisting of seventy-two acres, is for 
thirty years, at a rental ot £40 per annum for the first seven years, £70 for 
the remainder of the term, and 1-20 royalty. 

The Directors have provisionally purchased the leases of these valuable 
ean perties without cash payment, on the allotment to the vendor of 200 

ally aid-up Shares in the C y. Great of slate has been 
found at a few feet from the surface in both quarries. ‘Lhey are esti 











Steam Gauges, Steam Fittings, &e.— 


“Gentlemen,—I am highly satisfied with the two. steam gauges, 
We find a saving in fuel.—G. Gray, jun., Bridlington.”— Illustrated price 
lists, —WESTW voD and Co., , British S Steam Gauge Depot, Leeds, (E319) 


Steam Boilers.—Portable and every 
other description of Boilers, Sugar and Brewing Pans, wrouglt- 
iron Girders, &c., manufactured by henge CAFFERATA, at the Great 
Northern Ironworks, Newark-on-Trent, of the t material and work- 
manship, proved and wi pw fect under a high pressure. Suer- 
intondent of Works, JOHN GLAS: (E714) 


Specifications priced for Lap-welded 


Boiler Tubes; Gun Metal and Iron Steam Engine Fitmeuts ; 
Hydraulic Machinery’; Wrought iron Pipe for Steam or Water and Gas, 


LAMBERT BROTHERS, WALSALL. (F28) 


(\rmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, ST. GEORGE'S IRONWORK(KS, 
MANCHESTER, beg to call attention to their stuck of PATI'«KNS for 
SPUR, BEVEL, ‘and MITRE WHEELS, PULLEYS. &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not coutained in the 
list will be supplied on very terms, and no charge is made 
for the use of Patterns. rj of Patterns and Prices forwarded on 
f Wrought and Cast Iron Bridges, Iron 
rane, Girders, Turntables, Travensere } ay mg Water Columns, Pumps, 
and Tanks, Hydraulic and other Presses, &c. &c. (E429) 














it o Ironfounders, Owners of Copper, 


TLN, and LEAD WORKS, &c.—HEN RY SMITH, Foundry Foreman, 
South Stockton, to call the attention of the above to his PATENT 
LADLE APPARATUS for CASTING METALS, which effects a saving of 
60 per cent. on the labour in aens Railway Chairs, Chill Wheels, and 
metal that is cast in ingots. By the use of this Mac! bine two men can cast 
from 80 to 40 tons of Railway Chairs per day, Four Machines are now at 
work at Messrs. Head, Ashby, and Co., Teesdale Ironworks, South Stock- 
ton, to whom reference may e.—For terms and further partic: ulars, 
apply to HENKY SMITH, south Stockton. (E325) 


N alleable Iron Castings, Manufac- 
TURED by the ORIGINAL PATENTEES. Orders promptly 

attended to.—EDWARD LUUAS and SON, Dronfield Foundry, noar 

Sheffield. (E77 3) 


(;20rge Deeley, Priorfield Foundry 


near BILSTON, STAFFORDSHIRt.—Maker of Steam Engines, 
Sugar Miils, and Sugar Pans of twe most approved construction, Mill- 
work, and Cel nial Machinery of all kinds, Also Chilled and Grain Rolls, 
and Castings of every description fer Lrouworks, Buildings, Bridyes, and 
Public Works. "_ (Dis04) 


Puck’ s Patent ElasticSteam Packing, 


VULCANISED INDIA-KUBBER VALVES, HOSE, MILL BANDs, 
J. H. TUCK and CO., 35, Cannon-street, E.C. (F63) 


Economy o of Fuel.—Delany and Okes’ 
Patent + HORIZONTAL ENGINE», adapted espec ally to 
Fiour and other Mills, where saving of fuel is essential and steadiness of 
motion required.—For ‘price, apply to Victoria Foundry, Greenwich, 5. E. 
(E815) 


. . . r) “ x . 
Rail ways. — Griffin’s “ Economic 
PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
interested in Ratlways, are respectfully invited to jnspect this system, ssid 
by our Chief Engineers and Contractors ** to be superior to any which has 
yet been Le aw Wh ” and “in every respect an improvement ou the ordinary 
sleeper be seen on several metropolitan railways, and at 
Mr. GRIFFIN Of Offices, New Adelphi Chawbers, John-street, 




















joan ELE 
Brick Presses (Hadfield and Attkin’s 
PATENT).—FARMEK and BROUGHTON respectfully request an 


inspection of these machines; will press 24 bricks per minute. May be 
worked by hand, horse, or steam power. —Adelphi-street, Salford. __ (E825) 


Brick, Pipe, and Tile Machines.— 


E. PAGE and CO.’s PRIZE BEDFURD BRICK and TILE MA- 
CHINES, for hand power, ore os oJ simple and efficient yet introduced. 
ustrated pas wip ge y of E PAGE and CO., Victoria 
Ironworks, Bedferd, or at their Eaters Ww rence Pountney- 
place, Laurence Poustaey hil Cannon-street, E. C., where they may be 
seen in operation daily. { E365) — 


E B. Wilson’s Patent Cast Steel.— 


®@ For price of ingots, &c., ly as below.—The system put up to 
en Ad over 100 tons per week * ” £500, including everything. 
PATENT COMBINATION PRESS, with Forze Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description of forge work, and ing other sub 
Cast Steel Tyres, without weld, at best iron prices, 
5, Parliament-street, London, 8. W. ( E521) 


‘Ye Contractors.—Sissonsand White's 
PATENT STEAM PILE DRIVER, the most perfect and economical 
a to which steam has been applied. ‘ec and testi- 
sent on application to 8, Station-terrace, Hull. 
Extract from a 4° of a paper on Pile Driving, read before the Society of 
Civil a) by Mr. . #, Bryant, of the Westminster Bridge Works, 


* Pile aaving x. tam power was next treated of, the author describing 
some of the most C apeg ot machines which have been inv ented, preferring 
Sissons and White's as being the most J and pract 




















mien 
Ve o Railway Companies, Railway 
Comoe, 5 Builders, &c.—S, WORSSAM and Co, beg to inform Railway 





to produce from 20,0u0 to 3¥,000 tons per annum, and to pay large dividends, 
in consequence of the enormous demand for slate.—Vide Tunes, 8th, and 
Mining Journal, 25th April last. 

Anvplications for Sha:es to be made through the Bankers, Solicitors, or 
to Mr. HENRY PAINE, theS ,,at the Company’s Offices, 19, King’s 
Arms-yard, Moorgate-street, London, ‘EC, where specimens of the sl 
sd engineer's reports may be seen, Forms of Application for Shares, detailed 

Prospectuses, and a!l inderunation obtained. (21006) © 


The Grenville Delabole and Trehane 


SLATE and SLAB COMPANY (Limited).—as the demand for slate 
and slabs now far e. - ceeds the supply, the a of this Compauy will 
grant to and others os sas and 
con for slates and slabs, PRIORITY of SELECTION, livery, and 
other advantages. 











By order of Hho Board, PAINE, Sota 





and Railway Carriage Builders that PERIN’S PATENT COM- 
FINED MOKTISING and BORING MACHINE can be new seen, by 
in tion at their works, 304, Any haw "»-road, Chelsea. 
“This machine is peculiarly adapted for Railway Carriage work, as it will 
bore and mortice a large sole plate on both sides without moving the work 
on the travelling bed. (E478) 


(Jowans, Sheldon, and Co.’s Improved 


CENTRE BALANCING ENGINE TURNTABLES, excelling in 
simplicity of construction, rapidity of action, and not at all liable to get 
out of order, all toothed and other gearing for turning being entirely dis- 

with.” 

There we now about 160 at work on the principal railways in England, 
———_ and Ireland. A list of the stations and other particulars obtained 


ae at aoe G Switches and 
Gane aie ay, Metiony, Bridge Girders, 
8ST. NICHOLAS and WOOD BANK IRON and ENGINE WORKS, 
CARLISLE, (E903) 
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PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN. and ROCHUSSEN, 9, on 
ndon, E.C. (D2137) 








ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 
One Planing Machine, to take in 8ft. x Sft. 6in. wide < 3ft. high, with 
two tool boxes. 


One Shaping Machine, to take in flat work 4ft. Gin. long < llin. broad; 
self-acting for vertical, horizontal, or diagonal work, external or internal 


curves 
One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 


ENGINZERS’' TOOL MAEERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 


, 





REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 


From 2 in. to 18 in., price 9s, 6d, to 
12s, per in, diameter. 

List of prices, with full dimensions of 
all sizes up to 30 in., to be had on applica- 
tion, 

These Valves are all proved to 30 lb. on 
the square — before leaving the works, 
and are always kept in stock, 

Valves “ate e with outside racks to order. 

Also Screw Water Valves with gun metal 
fi 


aces. 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. 





(7245) 





BOILERS 





. 
I; ‘or Locomotives, 
; Portable Engines, Traction Engines, 
&ec. &c.—best materials, best workmanship, 
Uigh-pressure tested, yuaranteed tight.— 
Manufacturers, F. BUCK and CO., 
Works, Newark-on-Trent. on 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 














he Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, lin. long .. «ce os cf co ee 28s, each, 

No. 2 . 18in, 45 eo es 60 ce te ce 0s GO 9 

7 oy Ba “wwe ae eo we a as 

No. 4 ed S8in. co ec ce co ec co co GR 
5 


No. ‘ Zin. ,, oe 00 co ce co co ce CR 
Delivered at Chesterfield Station, Terms, Nett Cash Quarterly. (E56) 
HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Loxpon Orrick, 67, Urpxr THAMES STREET. 








Makers of Improved Liniiees, Planing 


Drilling, Shaping, S-rewing, Slotting, Punching, and Ghensing 
Machines, Radial Drilling Machines, Wheel Lathes, Slot Drills, Whee 
Cutting Machines, and all kinds of E NGINEERS’ TOOLS. (B695) 


<a WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
3-TON TO 1 TON. 

The load cannot slip, even if the chain is suddenly 
let go. 


7 S. and E. RANSOME and C0., 
SOLE WHOLESALE AGENTS, 
81 Essex-strert, Stranp, Lonpon. 















Wita Sprocket WHEKL, AS SKETCH SuOowy, 




















To lift 2 3 4 5 tons, 
‘ £4 50 5150 7 00 9 00 
Chain, per ft. 10 BS 18 16 
Rope, perf 3 34 34 34 
Witnovt Srocker Ware. 
To lift 4 1 oF] 2 tons. 
21100 1176 2100 300 3100 
Chair.,per ft. 6 6 $ 10 10 
(E368) 


| ENGINE OIL.—FIELD’S LUBRICATING OIL, 


USE ON ALL DESCRIPTIONS OF 
MACHINERY, STEAM ENGINES, &c., 


IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, of 
J. C. and J. 


FIELD, Upper Marsh, Lambeth, London. 


FOR 


(F57) 





GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a special class of TURBINE, adapted fcr extreme High Falls (200 to 500ft.), and mall q 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 
MILI: GEARING, CENTRIFUGAL PUMPS, AND EYDRAULIC MACHINES: _ a... aes 


WILSON’S PATENT 


LARGE ENDLESS BAND-SAWING MACHINERY. 


This MACHINERY consists in the use of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gauge ; also of Travelling Table, 45ft. iong, with 
other means combined, and is adapted for the purpose of breaking down all kinds of ROUND or SQUARE TIMBER, MAHOGANY LOGS, «¢., to the 
DEPTH OF FOUR FEET AND UPWARDS. It is also equally serviceable for cutting up the same into Scantling and Boars, as may be required. 
No fixing of the Log to the Table is necessary. The power required is 7-horse. 

NOTICE.—This is the first and only machine in existence, corstructed on the above principle, which has been found, from actual experience, to be 
a compiete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily “t the Works of 
Messrs. JAMES WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire. —This machine being the subject of Leturs Patent, any 
salancsett thereof are hereby cauti , as ve pr dings will be taken. (£965) 








y of 




















LARGE SELF-ACTIN G EN DLESS BAND.SAWIN G MACHINES. 
KINDER’S PATENT, 15th December, 1860. 


These Machines are ) capable of [orc all kinds of English and Foreign Timber of the largest dimensions. Advantages—Saving of Wood—Greater 
Production of Work-S of } . No, 1 Size Pulleys, 7ft. diameter, saw Sin. wide; No. 2 Size Pulleys, 5ft. diameter, saw 5in. wide. 

Mr. KINDER hereby give’ notice that he has appointed Messrs. GREENWOOD and BATLEY, of LEEDS, to be SOLE MAKERS of his PATENT 
SELF-ACTING ENDLESS BAND-SAWING MACHINES, and that applications may be addressed either to them or to himself, at 20, Cannon-street, 
London.—Notice is hereby furtoer given that all persons who shall infringe the said Patent by using Band-sawing Machines with Self-Aci ing Feed will 
be enn against. (E367) 


- CARSON’S 
ORIGINAL ANTI-CORROSION PAINT. 

















oe. oa 40 Bright Red . 

ight Stone .. .. o Dark Ditto (or Brick Color 

Bath Ditto. : - Chocolate Color... mp PT Cd sabe 
Cream Color .. ° Black .. .. oo 00 ce ce 08 6 





Light Portland Stone .. .. 
Drab or Portland Hitto 
Light and Dark Oak .. 
Lead Color 4. «+ «- 


Bright Groom 9... 0s ce ce ce ce -+) 
Deep Green os se ce co cs co os PRE gp 
Blue 2 ox ‘we ee we oe oe ae 





PATRONISED BY 


H.R.H. the late Prince Consort, 
Most of the Nobility and Gentry, 


It is extensively used at home and abroad for all kinds of 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE 


HEAD GEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WACONS, &c. &c. 


Lasting twice as long as the best common paints, in exposed situations, being factured expressly for extcrnal purposes. 


ANY PERSON CAN LAY IT ON, and its superiority may be inferred from a opposition with which its ase has been met by those interested in 
the sale of ordinary paints. (No grinding is requisite.) 5 CWT. AND UPWARDS, CARRIAGE FREE TO ANY STATION IN ENGLAND AND \WALES, AND PER 


STEAMER TO MOST PoRTS IN IRKLAND AND SCOTLAND. (Quotations sent for a quantity upon application.) 
Patterns, also copy of ore will be sent on application to 


‘WALTER CARSON AND SONS, 


(Successors to the Inventors), 
EAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, 
NO AGENTS THROUGHOUT THE UNITED KINGDOM. 


PATONS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE, MANUFACTURED BY 


WILLIAM DIZON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CALDER GOVAN IRON WHARF, WILLIAM STREET’, BLACKFRIARS. 


Railway and Canal Companies, 


Tho British Government, 
| Principal Volliery Owners, Iron Masters, &c. 


The Russian Government, 


FOR 





9, GR E.C. 
(F56) 





























CAMPDELL BROTHERS, 


A NUMBER 


of these 
BORING MACHINES 
. Are at present 


WORKING IN THE 
NEIcHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borixe, 
And with 
THREE TIMES 
THE SPEED. 





Single and Double-Acting Hammers, 


oiteany ff ~ Go continue . be ees  * — 
designs as durin 
Mn on A K- et 





© currency of 
patent. Prosrare of ete required 25 Ib. and 30 Ib. to 
35 Ib. according to weight of Hammer (D2173) 























May 15, 1863. 


THE. ENGINEER. 








aice for Patents, &c., 1, Serle-street, 


Lincoln’s-inn, London, W. Pi Soy DAVIES and HUNT continue | 





Pu’s s Patent Metallic Bridge Work | } 


is the Lightest, Strongest, and most Durable in the ¥ orld, according 


to rrecure British and Foreign Patents for Inventions, and Registrations | to price. Railway Plant of every description. — WINDSOR BRIDGE 


of Designs, at reduced charges. Tuteuding patentees shoul 1 obtain their 
“Han k for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of tas i | 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the prosent time, b; spplying “eerie or by letter to Messrs, 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ prac‘ice in patent astied, 
62, Chancery-lane, London, “tA Guide to Inventors” may be had free on 
application, or by post. on forwarding two postage stamps. (931) 


Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Tweuty- -five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Speciti- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
{a of information and plate of Mechanical Mvtion tree on application. 


(93. 
atents—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
busiuess connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A *‘ Guide to Inventors” free by post. (690° 


atents.—Inventors can be supplied 


(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTSand REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Bociety of Arts. (#45) 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at mocerate charges, 
Unusual advantages afforaed to Inventors, A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis. 

B610) RK. MARSDEN LATHAM, See. 


‘yo lronfounders, &c. —J. lreland, 
Foundry Engineer, Mznchester, begs to call the attention of Iron- 
founders to his PATENT UPPER T UYE! \E CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 87. Princess-street, Manc’ hester. (D1905) | 


‘No Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applicd. Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a paper on Pile Drivin:, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the W estmiuster Bridge Works, 
December 5in, 1859 :— 

* Pile driving’ by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and prac: tically useful. 

(E713) 


'l'o Railway Companies, Railway 
Carriage Builders, &c.—S. WORSSAM and Co, beg to inform Railway 
Companies and Railway Carriage Builders that PERIN’S PATEN'T COM- 
PINED MOKTISING and BORING MACHINE can be new seen, by 
appointment, in operation at their works, 304, King’s-road, Chelsea, 
This machine is peculiarly adapted fur Railway Carriage work, as it will 
bore and mortice a large sole plate on both sides without moving the work 
on the travelling bed. (E478) — 


o Paper-Makers. — All Kinds of 


MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship. and at Moderate Prices, 
Made by John Macintosh, Aberdeen, Loudon Office, 10, Poultry. First’ 
class references,—T. DON. Agent. (D988) 


. = — : 
Machiner , Home and Export, for 
MINES, RAILWAYS, WATER and GASWOKKS, AGRICUL 
TURE and MANUFACIURE. Also, Pipes, Tubes, and General lronwork, 
N.B.—S. HOLMAN represents Houses, havi: a every facility for heavy 
orders.—Office, 18, Cannon-street, London, £. 
_ Illustrated Catalogues iree, on ‘stating re qnire ments. (D182) _ 


Bone-dust for Hardening Purposes. 
—BONE-DUST, clean and pure, can be detent from THOMAS 
BULLOCK and SON, Cliveland-street Works, Birmingham. This lione- 
dust is used for hardening at the Government factories, and by all the 
principal engineers, axletree makers, iron safe makers, &e. (FAL 23) 



































_ 

[ron Castings, of First-rate Quality, 

for machinery and other purposes. Iron roofing and every descripuon 

de ong and founders’ work.—JAS. HAYWOOD, jun., Phonuix —_ 
by. D145) 


(jollinge’s Patent Sponge Cloths 


supersedcs the old cotton waste for Cleaning Steam Engines, 
Machinery, &c. ; used in the Great Exuibition, and by most Engineers, 
Colliery and Ship owners.—Loudon Ageuts, ANDREW and TAYLU&, 40 
Broad-street-buildings, E.C. (E $14 ) 


G and J. Brown and Co., Rother- 


@ HAM IRONWORKS, ROTHERIIAM, Manufacturer of PATENT 
SOLID IKON and STEEL FACED LOCOMOTIV E ENGINE, 1 ENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


john Fowler, Jw Jun., 28, Cornhill, 


LONDON. 
Full iculars of FOWLER'S PATENT STEAM PLOUGII can be 
obtained by applying at the above address, ‘ 
Catalogues, coutaluing prices aud testimonials, sent post tree. (1B194) 


J Martin, Iron and Brass Founder, 


Ps 4, Vine-street, York-road, Lambeth.—Every description of Castings 














} Lathes, Fly and Band Wheels, Malleable Iron 
Stanners ‘a Carriers, Screw Stocks, &c., Brass Bearin; we, Lathes, 
Change Wheels, Drilling Machines, Crahs, ke Gi d Metal boughe, ‘F21) 





Benjamin Miller, Machine ‘lool Bro- 


KER, Providence-street, Hunslet: road, Lecds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, ‘and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, slotting, Shaping, Dril:ing, and 
Screwing Machines i in Stork. . Delivery immediate, (E176) 





ys Frost and Co., Manufacturers of 


© solid wrought fron locomotive engine, carriage, and wagon whecls, 
crank axles, cranks, shafts, and every de-cription of heavy smith work 
for engineers, millwrizhts, &c. Broken crauk axles repri ined, 
ranted equal to new, having been tested by nost of the leading 
DERBY. in the United Kingdom. — CANAL-STREET IRON‘ 







rmerod Grierson & & Co., Engineer rs, 


Millwrights, and Boilermakers, ST. GEORGE’S Tht tONWOR Ks, 
MANCHESTER, beg to call attention to their stock a PATTERNS for 
SPUR, BEVEL, and MITKE WHEELS, PULLEYS, &c. + being the largest 
Stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in| the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Koofing, Girders, Turntables, Traversers, —— Water Columns, sd 
and Tanks, Hydraulic and other Presses, &c, & 429) 








IRONWORKS, near Manchester. (F23) 


. a ’ = 
B ass and Copper ‘Tubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and fur 
Marine Boilers by H.M. Government and the leading Stcam-Packet Com- 

panics, are cheaper and more durable than the ordinary tubea.—Adidre: 

GEORGE RICHARDSON and 1co., 1, New Broad-street, E.C, (B131) 


[fertz’s Patent Brick-Making Ma- 


CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and expluined by Dr. Pepper, the Lecturer 
to the Institution. (D194) 


a Y 2 

he Ashbur vy Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshe AW, ie anchester.— 
Manufacturers of every description of Kailway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wayon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 

Pumps, Travelling and Fixed Crank 8, Switches, and Crossings, &. &, 
London Office—27, GREAT GE ORG E STREET, SW. (D2076) 





\ etropolitan Railway Carriage and 
i WAGON COMPANY (LIMITED), SALTLEY Woliis, BIR- 
MINGITAM (succe sors to Joseph Wright and Sons, tiailway Carriage 
Wagon Builiters and Contractors. Railway Carriages aud We 
every description supplicd either for cash or deferred payime 
Railway Wagons to be Let ou Hire.—For terms and particulars aj 
saltiey Works, Birmingham; Secretary’s Oilice, Saitley Works ; 

Agency, 8, Ac dam- street, Ade Iphi, W.C. ( 


Y ‘ 

Mhe Patent Concrete Stone 

COMPANY (Limited ).—Temporary Offices, 36, Pariiament-strect, W est- 
minster.—At a mecting of the Board of Directors, lbeid here this day, it 
was resolved: ** That applications for the remaining shares in this 
Company must be made to the Brokers, Messrs, Barry and Co., Birchin- 
lane, E.U., before the 1st day of June next, on which day the share list will 
be closed.” THUMAS PIPE, Secretary 

_May Ist, 1863, (P73) 


ternational Exhibition, iS62. 
THREE PRIZE MEDALS FOR MECHANICAL RUBBEA, 
North British Rubber Company 


(LIMITED), CASTLE MILLS, EDINBURGH, 
WAREHOUSE: 56, CANNON-STREET WEST, LONDON, E.C, 
Manufacturers of Vulcanised India-rubber for Mechanical Engineering, 

Railway, and Agricultural purposes 

PARMELEE'S PATENT INDIA- -RUBBER MACHINE RE LTING, now 
in use in most of the principal Factories in Great Britain, and whic i was 
employed by H.M. Commissioners of the Exhibition of 13.2 upon all their 
engines in the Western Annexe, besides driving over fifty othe tr machines 
belonging to Exhibitors, Its superiority over all other Betting con- 
sists in its perfectiy even surface, combined with sufficient elasticity to 
enable it to ** hug ” the pulley, preventing slipping, and thus effvctinga 
great saving of power. It wiil not stretch im damp or wet places, and, 
unlike leather, is not affected by exposure to the weather; thus reudering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, Xe. 1t can 
be made of any size or strength for Main Driving Bands, avd at one-third 
the cost of aoe All Belts are stamped with the Cumpany’s name, and 
are warranted 

INDIA- RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no lors of power by leakaye, 
and can be made of any size and to stand any pressure. ‘Tne only Hose 
which is strong enough to be used on Steam Fire Engines. 

VALVES for Marine snd Land Engines up to 6ft. im diameter, 

WASHEKS and SHEEL RUBBER for Steam, Water, Gas, and Air 
Joints. 

BUFFERS, BEARING SPRINGS, and DRAW SPRINGS for Railways. 

DECKLE STRAPS for Paper Makers, insuring « periect edge and wast- 
ing no pulp. BREAST APRONS for Paper Machines. 

TUBING for conve ving Acids and other Liquids, Gas, &e 

CORE-PISTON PACKING—INSERTION RUBLER GAS BAGS for 
Repairing Mains. 

BILLIARD and BAGATELLE STRIPS, RINGS, &e. 

VULCANISED INDLA-RUBBER m vulded toany form, All the above 
are mauufactured without the use ot sulvents, Whereby the strength of the 
kubber is retained permanently. 

INTERNATIONAL EXHIBITION 1802. 

Three Medals awarded for ** Practical Uulity aud Success, and Excellence 
of Quality.” This Company are the only Manufacturers in Great britain wo 
W hom Me dials were awarded for Mechaimeal Kubber, (F838) 


Prize Wiedal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


TURBINES. 


N.B.—These References will be chenzed from time to time, 


aud 








Extract froma Report by Messrs, FOTIERGILL, WRIGLEY, and SMITH, 
Consulting Evgineers, Manchester and Louden, of trials made with a 
SCHIELE’S TURBINE, ona fall of Git, Lia. : 

** According to the formula (deduce d from most carefully made experi- 
meuts on a large scale) by Mr. Blackwell, for which the Institute of Civi. 
Engineers awarded him a premium, and whi ch formula is abo ano).ted t y 
Wm. Fairbairn, Esq., in bis recent work, ‘ Mills and millwork,” the 
eilective power given out by this Turbine is ” per cent.” 

In Tux Eneinervr, of 7th February, 1862, the Pr ACTICAL MeEcianics’ 
Journal, of July, 1861, also in the MiniNe Journ L, and «ther Engineering 
Journals, this Turbine is described as one of the best hitherto brought out 









Edmondstown Mills, Rs uthiarnham, near Dublin, Nov, 12, 1862, 
GENTLEMEN,—In reply to your inquiry re-pecting the Turbine of 30 horse 
power, on a fall of 24it. , you have erected for us, we have much pleasure in 
stating that it has given us the greatest sutisfaction ever since it was 
started, We are driving more machinery with ouly ba.tits ports open than 
we could at any time do with our old wheel, Froin its motion being mure 
rapid and steadier than that of the ordinary Water-wheel, ic is much better 
calculated for Wovllen machivery, as the throwms off oron of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, cconomy of price, and sinmall space required, to 
supersede all other water-wheels. We shall feel much pleasure in showing 
the ‘Turbine, and giving ail information we possess on the subject, to avy 
one interested. Yours Te 
JUNMN and JAMES REAL, 
Rossin Mills, » Droz Leda, May Ist, 1802, 
GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we liad the Turbine at work we 
think it our duty to again add our testiu.ouy to its perf.ct efficiency in 
every respect, aud the grout satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-wicel of the ordinary 
kind would require to give the ww power, The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as coud as the first day it was pul to work, Many scientific, as well 
a8 practi al millwrights, have seen the wheel at work, and have expressed 
Surprise at its great pow ef with such a suiall exp uditure of water, We 
drive six pairs of wheat stones, b 
machinery. This fact is quite sutti 
with sucn work It certainly does appa ; 
d:ameter aud i6in. broad, with a fall of on ly 164 ft., show 
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, and dressing 












eit., ud ¢ ipwards of 
: wee power, In fact, we think the Turbine W hecl, on your principle, 
is everything to be desired in a water-w heel. 

Yours, faithfully, (Signed) WETIUSRILL, POWLLL, and Co, 


Fans, Dlast Engines, Marire Ventilators, Vamps, &c. 





For Illustrated Circulars apply to 


THE NORTH MOOR FOUNDRY CO., OLDHAM. 


(E5S4) 





~~ . 
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Printing. — Estimates for Printing 
any Des rime of Work forwarded by TAYLOR and GREENING, 
of Graystoke-pince, Fetter-iane, London, Prititers of THE ENGINEER.’ 


D*2wings, Plans, Tracings, &c., Exe- 


CUTED with aceuracy and de iti on moderate terms, by MESSER 
and THOKPE, Mechanical and General Draughtsmen, $4, Hatton-carden, 
E.c. N.B.—M. and T, are thoroughly Practical Engineers. (E930) 











Partnerships. —Mr. George Thorne, 


Engineers’ and founders’ Transfer Agent, Partnership Negotiator 
Valuer, and Ac countant, will be found a reliable medium fur the ‘aD 
or Disposal of Businesses. —18, Austin- n-friars, EC, E171) _ 


{Y'0 be Sold Cheap.—One Second 


hand Boiler, equal to new, in exccuent condition, 25ft. Gin, long, Tt. 

diameter ; one flue, 

One ditto, 20ft, Gin. X 6ft, diameter; one flue, by the Kirkstall Forge 
Company. 

Que new smal! Boiler, 6-H.P., of Farniey Plates, 

One second hand Threshing Engine, by Hornsby and Sons, 6-I1.P., and 
on 4 new Force Pump, for testing steam bvuilers, 

For price, &c., address W, H., ox No 204, Post-office, Hull, (E1029) 


kK ngineerand lronfounder’s Business, 
wo Ll established, to be DISPOSED OF on advantageous terms, eits 
in the South of Haunps hire. No premium for goodwill, Extensive 
premises,— Letters, trom prine painon y, uddressed to ENGINEER, care of 
Mr. Jas, Briar it, Estate Agent, (2, Kew ten Park, London, 8. _(V2038, 


i i achinery for Sale.—Portable, Sta- 


as TIONARY, and DONKEY ENGINES, multitubular, Corulsh, and 
egy-end Builers ; furi: ace work aud fittings, pumps, steam-pans, hydraulic 
and serew presses, punching aud shearing machines, mortar mills, saw 
frames and benches, bune mills, edge runuers, hydro-extrac tors, mill- 
bands, fly-wheels, shuiti ug and riggers, &c, &ce,—T. TAYLOR, 41, White- 
strect, Borough, —N_b, Machin ry purchased for cash, (B614) 


* ‘ a... 2 ° 
k oundation Stone to Fix Machinery. 

—Sound hard STONE, in Locks of large dimensious, prepared to 
given sizes, delivered m railway trucks at Corsham Station, at $d. pet 
cube foot, Cost of carriage to any locality supplied on application,— 
Aprly to RANP ELL and SAUNDERS, Corsham, Wilts, (hS61) 


‘he Firm ot John Norman and Co., 


having transferred their business from the Broomhill lronworks to 
hew and more suitable premises in the vicinity, they hope, from the ine 
creased facilities for executing work, to sustam the reputation they have 
hitherto enj-yed, 

Manulfacvurers of all kinds of . oats connected with Flour and 
Grain Mills, Saw Mills, Distilleries, &e., Hich and Low-pressure Engines, 
Designs and spcerfications supplicd lor rthe above, 

Pulteney-street Engine Works, Broomhill, Giasgow. (E904) 


syream Boilers made by Wilham 
WILSON, Lilybank Boiler Works, Glaegow, on the most improved 
principles, for home and expert. All boilers made of best material 
and workmanship, proved and warranted tig! t under a high pressure, ane 
delivered at any railway station or shipping port in the kingdom at modo. 
rate rates. _ Lithograph of boilers forw arded post free on a appl cation. 1. (2022) 


Steam Pumps all Sizes, for Land 


and MARINE purposes; PORTABLE ENGLNES, with ordinary 

Multitubular Boilers ; PUNCH and SHEARING MAC HINES, from 1} 
14 tons, JOHN CAMEKON, Works, EKgerton-street, Hulwe, Manchester, 
(Clsvs) 


team Gauges, Steam Fittings, &e— 


* Gentlemen, —I - 4 hig whly satisiied with the ty stcam ausm. 
~~ find a saving in fuel —G “GRAY, jun., Bridlington.” ~ Illustrated price 
lists. —WESTW ouD and CO., Beirtush Steam Gauge Depot, Leeds, (E819) 


Steam Boilers.—Portable and every 


other description of Boilers, Sugar and Brewing Pans, wrougit- 
iron Girders, &c., manufactared by WILLIAM CAFFRKATA, at the Great 
Northern lronworks, Newark-ou-Trent, of the best material and work- 
manship, proved and warranted perfect under a high mead Super- 
iutendent of Works, JOHN GL ASSON, (E714 ee 


\ pecitie: tions priced for Lap-welded 
Boiler Tubes; Gan Meral and Iron Steam Engine Fitments ; 
Hydraulic A mene ; Wrought iron Pipe tor Steam or Water and Gas, 


LAMBERT BROTHERS, WALSALL. (P28) | 


Wi ire Ropes for Mining, Railway, 


and ENGINEERING PURPOSES.—Steam UVlough Kopes, made 
of Webster and Horstall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &e. Flexible Steel and Iron Wire 
kopes, specially adapted’ to small gear.—WILKINS and WEATHERLY 
3¥, Wapping, London, E, (B494) 


Wi ire Ropes of Every Description. 


—Strand tor Fencing, Railway Siguais, Wire Sash Co.ds, Copper 
Lightuing Conductor-, Submarine Electric Cables, and Telegraph Stores, 
&e.—JAMES STEPHENSON and Co., Millwall, London, E. B659. 


Mall sable Iron Castings, Manufac- 


TURED by the ORIGINAL PATENT&ES, Orders promptly 
attended tu.—kDWARD LUUAS and SON, ULronfield Foandry, near 
Sheilicld. (ET73) 


. ie ’ 
(;eorge Deeley, Priorfield Foundry 
near BILSTON, STAFFORDSIIIRE.—Maker of Steam Engines, 
usar Mills, and Sugar Pans of toe most approved construction, Miil- 
work, and Col mial Machinery of all kinds, Aliso Chilled and Grain Rolls, 
and Castings of every description {+r lroaworks, Buildings, Bridges, an 
Poblie Works, (D1s8v4) 


7 * . = rT 
}{ailways.— Griflin’s “ Keonomic 
PERMANENT WAY.” — Engineers, Directors, and Gentlemen 
interested in Katiways, are respecttully invited to juspect this system, oad 
hy our Chief Engin ers and Contractors ** to be superior to any whica has 
yet beeu adopted,” and “in every respect au improvement ou the ordinary 
ve road.”—Can be seen on several metropolitan railways, and at 
- GRIFFIN'S Offices, New Adeipai Chauwbers, John street, W.C. 
(*T0) 




















Be ick Presses (Hadfield and Attkin’s 


PATENT).—FARMEK and BROUGHTON respectfally request an 
inspection of these machiues; will press 24 bricks per minute, May be 
worked by hand, horse, or steam power, —Adelpiu-street, Salford, (h825) 


Brick, Pipe, and ‘Tile Machines.— 


PAGE and 0V.’s PRIZE BEDFORD BRICK and TILE MaA- 
CUILNES, for hand power, ere the most simple and efficient yet introduced. 
liiustrated Catalugues aud Prices maybe had of B PAGK ana CU,, Victoria 
ronwerks, Bedford, or at their Export Warehouse, Laurence Pountuey- 
, Laurence Pounutuey-lill, Cauuon-strect, E.., where they may be 
secu In operation daily, (B65) 


‘ AT). wa ‘, \ : 

k 1. Wilson’s Patent Cast Steel.— 
4 Kor price of ingots, &e., apply as below.—The system put up to 

manufacture over 100 tons per week for £500, incites ¢ verything 
PATENT COMBINATION PRESS, wiiu For.e Action, tuc mus t Power- 








fal Pr ever worked, for forging and pressing metals, making every 
d nipulon of forge work, and pressing other subsiances, 
Casi el Tyres, _ ul Weld, at best iron prices, 


», Pariiament-strees 


Loudon, 3, W, (£521) 


. . ) 
— don’s Pressure and Vacuum 
GAUGES.—lKeport of the Jury of the International Exhibition of 
loj2:—* The bent tube manometer of Mr. Bourdon is a most ingemous 
aad correct indicator of pressure, and, under ail circumstances, the BEST 
IN THE KEXUIBITION,”—Sole Proprietors for Kngland and the Colonies, 


JOHN DEWRANCE and Cu., Engineers, Phonix Foundry, Great Dovers 
strect, and Kent-street, Korough, London, (D2085) 


ae TPES 
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PENCILS, Black Lead, and Coloured Chalks. 


A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


HEINTZMANN and ROCHUSSEN, 9, ees 
London, E.C. (D2137) 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 

One Planing Machine, to take in 8ft. x 3ft. Gin. wide < 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long X 1lin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINEZBERS’ TOOL MAEBRSE, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 


Sole Agents: 








REDUCED PRICES OF 
BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 


From 2 in. to 18 in. price 9. 6d. to 
12s, per in, diameter. ‘ 
a A o 


GEORGE LOW, Millgate Ironworks, N ewark-on-Trent, 


MANUFACTURER OF HIS 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a special class of TURBINE, adapted fcr extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are filted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 
MILL GEARING, CENTRIFUGAL PUMPS, AND HYDRAULIC MACEINES. (D2075) 


WILSON’S PATENT 


LARGE ENDLESS BAND-SAWING MACHINERY. 


This ce yl — in the use of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gauge; also of Travelling Table, 45ft. iong, with 
other means ited for the pu: of breaking down all kinds of ROUND or SQUARE TIMBER, MAHOGANY L» GS, «.c., to the 
DEPTH OF FOUR reer’ AND UPWARDS. It is also equally serviceable for cutting up the same into Scantling and Boariis, as may be required. 
No fixing of the Log to the Table is necessary. The power required is 7-horse. 

NOTICE.—This is the first and only machine in existence, constructed on the above principle, which has been found, from actual experience, to be 

t oompiete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily -t the Works of 
Messrs. JAMES WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire. —This machine being the subject of Letu rs Patent, any 
iufringers thereof are hereby cautioned, as — eiieintedtas will be taken. (E966) 

















List of prices, with full 
= sizes up to 30 in., to be had on applica- 
tion. 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
and are always kept in stock. 

Valves made with outside racks to order. 

Also Screw Water Valves with gun metal 


faces. 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. 





(7245) 





BOILERS 








. 
For Locomotives, 
. Portable Engines, Traction Engine, 
&c. &c.—best materials, best workmanship, 
High-pressure teated, guaranteed tight.— 
Manufacturers, F. BUCK and CO., Atlas 
— Newark-on-Trent. bast 207 _ 





MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 


ty Ae 


The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. z Tuyere, 16in. long .. «2 «. «8 of oe os 288, cach, 

No, 2 - 18in, 4, eo ce co ee co co co SB 

No. 8 » in, ,, eo 00 ce co ee co co SOR gp 

No. 4 9 22in, ,, ee ce 08 co co ce oe - ‘ 

No.5 +s 24in. ,, ee 9 
Delivered at Chesterfield Station. Terma, Nett Cash TR (E56) 





HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonpon Orrice, 67, Urrer THAMES STREET, 





Makers of Improved Lathes, Planing 


Drilling, Shaping, Sewing, Sletting, Punching, and Shearing 
Machines, Radial Drilling Machines, Wheel Lathes, Slot Drills, Whee 
Cutting Machines, and al! kinds of ENGINEERS’ TOOLS. (B95) 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
3-TON TO 1 TON, 


The load cannot slip, — if the chain is suddenly 
et go. 


1S. and E. RANSOME and C0. 
/ 9 
3 SOLE WHOLESALE AGENTS, 

81 Essex-strert, Stranp, Lonpon. 














Witu Sprocket Wuerkt, a8 SKETCH Snowy, 














To lift 2 3 7 5 tons, 
L £24 50 5150 7 00 9 00 
Chain, rer ft. 10 | 13 16 
Rope, perf—™ 3 3 3} 3) 
Witnovut Srocket Wueet, 
To lift 4 1 1} @ tons 
£1100 1176 2100 300 3100 
Chair, pcr ft. 6 6 & 1 10 
(Ex68) 











LARGE SELF.ACTIN G EN DLESS - BAND-SAWIN G MACHINES. 
KINDER’S PATENT, 15th December, 1860. 


These Machines are capable of converting all kinds of English and Foreign Timber of the largest dimensions. Advantages—Saving of Wood—Greater 
og of Work -Simplicity of Machinery. No, 1 Size Pulleys, 7ft. diameter, saw Sin. wide; No, 2 Size Pulleys, 5ft. diameter, saw 5in. wide. 
r. KINDER ae gives notice that he has appointed Messrs. GREENWOOD and BATLEY, of LEEDS, to be SOLE MAKERS of his PATENT 
SELF. "ACTING ENDLESS BAND-SAWING MACHINES, and that applications may be addressed either to them or to himself, at 20, Cannon-street, 
London,—Notice is hereby further given that all persons who shall infringe the said Patent by using Band-sawing Machines with Self-Acting Feed wil] 
be oo against. (E3 67) 














ENGINE OIL.—FIELD’S LUBRICATING OIL, 


FOR USE ON ALL DESCRIPTIONS OF 


MACHINERY, STEAM ENGINES, &e., 
IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, o 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. 


CARSON’S 
ORIGINAL ANTI-CORROSION 





(F57) 








PAINT. 


White .. Bright Red 

SND: 66 cx se xs 40 8 08 Dark Ditto (or Brick Color) « * . «es r ton. 

I a conor glee —— Chocolate Color.. : oa pe 

Cream Color 1. .. co oc of of ce tal Black oo 0c 60 ce of es = 

Light Portland Stone a on ee 

Drab or Portland litto oe ae hate Bright Green ee 

Light and Dark Oak ++ | p96 Deep Green oo PRE gg 
Color 4s os oe o j ” Blue ee 





PATRONISED BY 
H.R.H. the late Prince Consort, | 
Most of the Nobility and Gentry, 


It is extensively used at home and abroad for all kinds of 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE FOR 


HEAD GEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WAGONS, &. &e. 


Lasting twice as long as the best common paints, in exposed si , being factured expressly for external purposes. 


ANY PERSON CAN LAY IT ON, and its superiority msy be inferred from the opposition with which its use has been met by those interested in 
the sale of ordinary paints. (No grinding is requisite.) 5 CWT. AND UPWARDS, CARKIAGE FREE TO ANY STATION IN ENGLAND AND WALES, AND PER 
STEAMER TO MOST PORTS IN IRKLAND AND SCOTLAND, (Quotations sent for a quantity upon application. ) 

Patterns, also copy of testimonials, will be sent on application to 


WALTER CARSON AND SONS, 
(Successors to the Inventors), 
9, GREAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, E.C. 
NO ) AGENTS THROUGHOUT T THE UNITED BInGDOM. 


Railway and Canal Companies, 


The British Government, 
t | Principal Colliery Owners, Iron Masters, &c. 


The Ruesian Government, 





(F56) 








— 


PATOMS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE, — sascrscrons ox 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASCOW. 


AGENTS IN LONDON, 
CAMPLELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 




















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NegiguRouRnOOD OF GLAsGow 
At less than 
HALF THE USUAL COST 
For Borixe, 
And with 
THREE TIMES 
THE SPEED. 








Single and Double-/ -Acting Hammers, 


pe ANY WEIGHT, ured at the abeve 





address, of the different ‘designs as cae the currency of the lat: 
Mr. Condie’s patent. Pressure of steam required 25 Ib. and 80 Ib. to 
35 Ib, according te weight of Hammer (D2173) 
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(jitice for Patents, &c., 1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
te rrecure British and Foreign Patents for Inventions, and Registrations 
ef Designs, at reduced charges. Intending patentees should obtain their 
“*Hani k for Inventors,” gratis on application, or by letter. (8932) 


NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying Tweeearen d or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Trafalgar-square, Charing-cross. (5017 


[ventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
ication, or by post on forwarding two postage stamps. (931 


Patent Ottice, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of T'wenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
la of information and plate of Mechanical Motion free on applications ss 


atents.—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 


business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘* Guide to Inventors” free by post. (B690 


atents.—Inventors can be supplied 

(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTSand REG!ISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (F415) 


Yo Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors, A HANDBOUK as to the 
course of procedure and charges for securing patents is-ued gratis, 

(B610) R. MARSDEN LATHAM, Sec. 


"I 5 
‘lo LIronfounders, &c.—J. Ireland, 
Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester. (D1905) 


').o Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied, Description and testi- 
monials sent on application to 8, Station-terrace, Huil. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. I. Bryant, of the Westminster Bridge Works, 
December 51a, 1859 :— 

“ Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. ’ 

(E713) 
1 ° ° ° 
i o Railway Companies, Railway 
Carriage Builders, &¢.—S. WORSSAM and Co, beg to inform Railway 

Companies and Railway Carriage Builders that PERIN’S PATENT COM- 

BINED MORTISING and BORING MACHINE can be new seen, by 

appointment, in operation at their works, 304, King’s-road, Chelsea, 

This machine is peculiarly adapted for Railway Carriage work, as it will 
bore and mortice a large sole piave on both sides without moving the work 
on the travelling bed. (E478) 

r { ‘o Paper-Makers. — All Kinds of 

MACHINERY and APPARATUS connected with the MANUFAC. 

TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 


Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references. —T. DON, Agent. (D981) 


. = : 
N achinery, Home and Lxport, for 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFAC! URE, Also, Pipes, Tubes, and General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders. —Office, 18, Cannon-street, London, E.C, y 
Illustrated Catalogues tree, on stating requirements. (D182) 


Bone-dust for Hardening Purposes. 
—BONE-DUST, clean and pure, can be obtained from THOMAS 
BULLOCK and SON, Cliveland-street Works, Birmingham. This Bone- 
dust is used for hardening at the Government factories, and by all the 
principal engineers, axletree makers, iron safe makers, &c. (£423) 


]ron Castings, of First-rate Quality, 
for machinery and other purposes, Iron roofing and every deseripuon 

ef smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 

Derby. (D145) 


° ? ¥ "a 

ollinge’s Patent Sponge Cloths 

_ Supersedes the old cotton waste for Cleaning Steam Engines, 

Machinery, &c. ; used in the Great Exhibition, and by most Engineers, 

Colliery and Ship owners.—Louc.a Agents, ANDREW and TAYLOR, 40 
Broad-street-buiidings, E.C. (E415) 


G and J. Brown and Co., Rother- 


a HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 





















































CARRIAGE, and WAGON TYRES. (C923) 
john Fowler, Jun., 28, Cornhill, 
LONDON 


» E.C, 
Full particulars of FOWLER’S PATENT STEAM PLOUGH be 
obtained by applying at the above address. wa 
Catalogues, containing prices and testimonials, sent post free. (B124) 


Martin, Iron and Brass Founder, 
e 4, Vine-street, York-road, Lambeth.—Every description of Castings 

with pat Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought. (F21) 


; : i: > ™ — 
Benjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slotting, Shaping, Drilling, and 
Screwing Machines in Stock. Delivery immediate. (E176) 


T Frost and Co., Manufacturers of 


@ solid wrought iron loeomotive engine, carri , and wagon wheels 
crank axles, cranks, shafts, and every Toomiption at hhaney canith work 
for engineers, millwrights, &c. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.— CANAL-STREET IRON WORKS, 

BY. (D1943) 




















DER 
()rmerod Grierson & Co., Engineers, 


Millwrights, and Boilermakers, ST. GEORGE’S RONWORKS 
MANCHESTER, beg to call attention to their stock of PATTERNS for 
SPU R, BEV EL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Lron Bridges, Iron 
Roofing, Girders, Turntables, Traversers, Cranes, Water Columus, Pumps. 
and Tanks, Hydraulic and other Presses, &c, &c. (E429) ” 





[Dunn's Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plant of every description. — WINDSOR BRIDGE 
TRONWORKS, near Manchester. (F23) 


y. ? 
rass and Copper Tubes.— Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 








[iffertz’s Patent Brick-Making Ma- 


CHINE.—At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
wo remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution. (D1994) 





. . . 
‘Lhe Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles ; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 

Pumps, Traveiling and Fixed Cranes, Switches, and Crossings, &c. &c. 
London Office—27, GREAT GEORGE STREET, 8.W. (D2076) 


° . Y ° 
\{etropolitan Railway Carriage and 
4 WAGON COMPANY (LIMITED), SALTLEY WORKS, BIR- 
MINGHAM (succe-sors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For ,terms and particulars apply to 
saltley Works, Birmingham; Secretary’s Office, Saltley Works; London 
Agency, 8, Adam-street, Adelphi, W.C. (E629) 


Phe Patent Concrete Stone 


COMPANY (Limited).—Temporary Offices, 36, Parliament-street, West- 
minster.—At a meeting of the Board of Directors, held here this day, it 
was resolved: ‘*That applications for the remaining shares in this 
Company must be made to the Brokers, Messrs. Barry and Co., Birchin- 
jane, E.C., before the 1st day of June next, on which day the share list will 
be closed.” THOMAS PIPER, Secretary. 

May Ist, 1863. (F73) 


Bridges by the Footrun or Mile, in 


Iron or Wood, for clear spans from 3° to 1,500ft., for Rail, River, 
Road, Park, or Gorge. SEDLEY’S PATENT. Stronger, lighter, and 
cheaper than any other, and perfectly rigid.—Apply to Patentee, or W. 
HUMBER, Esq., C.E., 20, Abiagdon-strect, Westminster, Admirably 
adapted fur Colonies and Export. (E1094) 














Fox Brothers, Derby, Licensed Sole 

MANUFACTURERS of T. S. CRESSY’S PATENT MACHINERY 
for CASK MAKING.—The jury of the International Exhibition, 1862, 
awarded a Medal to Mr. CRESSY for a Cask made by his Machinery. The 
Machinery is now in full work at Messrs. BASS and CO., Burton-on-Trent, 
and is capabie of making upwards of 1,500 casks weekly. (D1445) 


\ ood Paving.—Messrs. Thorn and 


Co, contract to manufacture and lay Wood Paving of every des-" 





cription. : 
it is particularly adapted for Railway Stations, Engineers’ Shops, Iron 
Bridges, &c. 
Asphalte, of every description, for Railway Arches and Iron Bridges, 
THORN and CU.’S Steam Saw Mills, Cremorne Wharf, Chelsea, and 
Grosvenor- road, Pimlico, (E158) 








se r al = =. . . 
ASphalte.—The Trinidad Asphalte is 
recommended to Engineers for Iron Bridges, inside of Ships, Brick 
Viaducts, and General R»ilway Work ; also for Fiat Roofs, Footways, and 
Basements of Houses, Wood-paving Manufacturers.—THORN and CU., 
Grosvenor-road, Pimlico. (E159) 


uck’s Patent ElasticSteam Packing, 
VULCANISED INDIA-RUBBER VALVES, HOSE, MILL BANDs, 
(F63) 








Cc. 
J. H. TUCK and CO., 35, Cannon-street, E.C. 
° + oe 64% 
nternational Exhibition, 1862, 
CLASS 13.—Only Medal awarded “ For Excellence of Construction of 
Mathematical Instruments.”—MATHEMATICAL INSTRU MENTS of every 
description of reliable quality, List of prices post free on application.—W. F. 
STANLEY, Manufacturer, 3 and 5, Great Turnstile, Holborn, London, 
RTE EE RE AR (P41) 
\ , , 
Cowans, Sheldon, and Co.’s Improved 
CENTRE BALANCING ENGINE TURNTABLES, excelling in 
simplicity of construction, rapidity of action, and not at all liable to get 
out of order, all toothed and other gearing for turniug being entirely dis- 
pensed with. : 

There are now about 160 at work on the principal railways in England, 
Scotland, and Ireland. A list of the stations and other particulars obtained 
on application. 

Cranes and other Railway Machinery, Bridge Girders, Switches and 
Croasings, Chairs, Spikes, &c. &c. 

ST. NICHOLAS and WOOD BANK IRON and ENGINE WORKS, 

CARLISLE. (E903) 


= x ‘ ° : 
\ ater Gauges, Steam Fittings, &¢.— 
Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 
Wi1cox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
can arise in working. Guaranteed to stand a pressure of 500 1b, 
Extensively used on all the principal lines. 
To be had only of E. MOORE, 55, Upper Marytebone-strect, W. 
*,* Price Lists of Gauge Fittings, &c., on application. (4328) 


° i] 
Surface Condensation.—E. Garner 
and CO., ENGINEERS, OLD BASFORD, NOTTS, invite the attention 
of Engineers, Steamship, Mill Owners, and others to the above important 
invention, and beg to intimate that, having been connected for many years 
with Samuel Hail, Esq., the father of surface condensation, and having 
acquired a thorough and practical knowledge, they can with confidenc’ 
solicit a share of your patronage, 
Condensers manufactured from 10 to 200-horse power, and applied 
or existing engines, 
Further particulars and references on application to the above addres 
where Models, &c., can be seen and every other inform:s<tion —, 
(D1v96) 











GOADSBY & CO., 


Paint, Varnish, & Color Manufacturers, 
WORKS, STRANGEWAYS, 
WanReEnoUSE, 2, 4, & 6, ALBERT BRIDGE, 
MANCHESTER, 

MAKERS OF 
METALLIC OXIDE PAINT, OF A RICH PLUM 
COLOK, perfectly fast, and with a much greater body than Lead. It 
bears exposure to the atmosphere, without injury to color, and is 
much more durable for Iron Fencing, Ships, Locomotives, and 


Railway Waggons, than White or Red Lead, or indeed any other 
pigment, added to which the price is extremely reasonable. Also 


PATENT DRIER, VERY SUPERIOR IN WuHITE- 
NESS of COLOR and Quickness in Drying to that which is usually 


sold. 
Price List forwarded on application free by post. (E954) 





ermanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 
ing no wedge or bolt), &., apply to Mr, F. WISE, C.E., 22, Buckingham 
street, Adelphi, W.C. (3987) 


Pobert Stephenson and Co. buy Pig 


and MANUFACTURED IRON of every description for Consumers 
and Capitalists, Metal Brokers, &c.—Middlesborough-on-Tees, (474) 





Haswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, aud 


are now prepared to execute orders for Machines of any size or power. 
(D1769) 





TO RAILWAY COMPANIES AND ENGINEERS, 


The Cheapest and Most Durable 


AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &c.; Patent Auti-Friction 
Metal, Gun Metal, Brass Castings, Aluminium, Bronze, &c. (F51) 


TO ENGINEERS, ‘MILLWRIGHTS, STEAM PACKET COMPANIES, te, 


The Patent Mineralised and Vulca- 
and 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


Co., in 
Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex, arehouse, 9, Gresham. 
street West, London, E. C. 

N.B.—Scole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubher, up to 6 ft. 4 in. diameter in anv thickness, (821) 


Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
Binutnenam—A. PARKES, MANAGER, 
Contractors to the Admiralty. 
Marine and Lecomotive Boiler Tubes; Superheating Steam and Con- 
denser Tubes ; Calico Printing and Embossing Rollers, &. 
London Agent, Harcourt Quincey, 160, Fenchurch-street. (F52) 


FURNESS’S 
PATENT WOOD- WORKING MACHINES, 


FOR PLANING, MOULDING, MORTICING, SAWING, SQUARING, TENONLNG, 
BORING, REBATING, AND G@ROOVING, 
Prices and every information respecting these celebrated and well-known 
machines can be had on application t 


WILLIAM FURNESS, 
78, LIME STREET (late of Lawton-street), LIVERPOOL. 
The Public are cautioned against purchasing or using any Machines with 


infringements of Furness’s Patents, the rights of which will be strictly 
maintained against all parties who may invade them. (C247) 


Prize Medal, International Exhibition, 1862, _ 
GRIFFITHS’ 


IMPROVED PATENT SCREW PROPELLER 


(No, 319—1858, and No, 1618—1862), 
THE ADVANTAGES OF WHICH ARE UNIVERSALLY KNOWN 
AND ACKNOWLEDGED, 

Every information may be obtained on application to ROBERT 
GRIFFITHS, 69, Morningion-road, London, or at the Patent Screw 
Propeller Manufactory, London Works, Smethwick, near Birmingham. 
(E961) 














Mathematical Drawing Instruments, 
SURVEYING AND LEVELLING INSTRUMENTS, SCALES, 
RULES, TSQUARES, TAPES, CHAINS, &c. 


Sh aS ge A 
=4 


Ear 


C= -- = = 
JOHN ARCHBUTT & SONS, 


20, Westminster Bridge-road, Lambeth, near Astley’s Theatre, 


Respectfully inform the public that their Illustrated Price List will be for- 
warded free on application. The prices will be found remarkably mode- 
rate. Secoud-hand instruments of all kinds, by the best makers, a in 
stock. (¥aT) 


ROLLED MALLEABLE IRON 
* JOISTS AND GIRDERS. 


| Of various sizes up to 12in. deep, with Top and 
Bottom Flanges, 5in. wide, rolled up to 30ft. long, 


Can be produced 18in, deep if required, 
4 ANGLE, TEF, and all other forms of ROLLED 
t 

















p---—S-_—+ 


1RON, of extraordinary sizes and lengths. 





| For SECTIONS, PRICES, and other particulars, 


Apply to 
MATHER, LEDWARD, and 6o. 
»—— -5—- --+ LIVERPOOL. (E209) 








Wrought Crank Works, Lincoln.— 


For Manufacturing Steam Engine, Machine, Loom, and Pump 
Cranks out of Round Bars of Iron.—Further particulars may be obtained 
of E. CLARKE, Crank Manufacturer, Lineoln (E818) 


PRIZE MEDALS—PARIS, 1855; LONDON, 1862. 


MINE VENTILATORS. 


For 120,000 cubic feet of air per minute, £180 

” 160,000 ” ” ” ” 220 

vs 200,000 ” ” ” ” 260 
= ne cues 6 chan hieanenae 

These Machines are guaranteed to exhaust cubic fee r per 

pound of coal, producing a vacuum or suction equal to ljin, water 

column, 





Soue MANUFACTURERS AND LICENSEES OF 
PLAT? & SCHIELF’S SILENT FANS, 
SCHIELE’S TURBINE WATER WHEELS, 
SCHIELE’S BLAST ENGINES, 

SCHIELE & WILLIAMS’ MARINE VENTILATORS. 


THE NORTH MOOR FOUNDRY COMP", 


DHAM, 








THE ENGINEER. May 22, 1863. 








PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, tame” Das) 
Lendon, E.C. 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 
One Planing Machine, to take in &ft. x 3ft. Gin. wide X 3ft. high, with 
two tool boxes. 
One Shaping Machine, to take in flat work 4ft. 6in. long X llin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves 
One Endless Band-Saw, with 20in. Pulleys. 


G. & A. HARVEY, 
ENGINEZRS’' TOOL MAEZERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (D1957) 








REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 


From 2 in. to 18 in., price 98. 6d. to 
12s, per in. diameter. 
List of prices, with full di si 


GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


MANUFACTURER OF HIS 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and + ae Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from 
G. L. also begs to recommend a special class of TURBINE, adapted for extreme High Falls (200 “w 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, aut Japting itself to all variations of load. 
MILL GEARING, CENTRIFUGAL PUMPS, AND HYDRAULIC MOACEINES: (D2075) 


WILSONS PATENT 


LARGE ENDLESS BAND-SAWING MACHINERY. 


This M ACHINERY — in the - of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gauge; also of Travelling Table, 45ft. iong, with 
other means and is adapted for the purpose of breaking down all kinds of ROUND or SQUARE TIMBER, MAHOGANY LOGS, «c., to the 
DEPTH OF FOUR FEET AND UPWARDS. It is also equally serviceable for cutting up the same into Scantling and Boars, as may be required. 
No fixing of the Log to the Table is necessary. The power required is 7-horse. 

NOTICE.—This is the first and only machine in existence, corstructed on the above principle, which has been found, from actual experience, to be 
a complete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily ~t the Works of 
Messrs. JAMES WILSON and SON, Springfield Saw Mills, M Bradford, Yorkshire.—This machine being the subject of Letwrs Patent, any 
iufringers thereof are hereby i , 98 legal pr dings will be taken. — 


























of 
S sizes up to 30 in., to be had on applica- 
tion, 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
and are always kept in stock. 

Valves made with outside racks to order. 

Also Screw Water Valves with gun metal 


aces, 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. (7245) 








BOILERS 












For. Locomotives, 
Portable Engines, Traction Engineer, 
&ec. &.—best materials, best workmanship, 
High-pressure tested, guaranteed tight.— 
Manufacturers, F. BUCK and CO., Atlas 
Works, Newark-on-Trent, (D2078) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 


ty - 


The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

T easy working. A current of cold water going direct to the nozale 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in sizo to new 
ones, all p arties returning them carriage paid. 





No, 1 Tuyere, 16in. long .. «2 «. os os of ov 288, each, 
No, 2 ° 18in, 4 eo ce ce ce ce ce ce SRB. gg 
No. 8 2 S0im. 9 eo ce ce ce 00 cc co SOB, gy 
No. : 9 —_ ” eo ce co ce es co ec 400, , 


No. eo cc cc cs cc co 468 
De whens at Chesterfeta Station. Terms, Nett Cash Quarterly. "(B56) 


HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonpon Orrics, 67, Urrxr THAMES STREET. 








a emeennsen 2 1000 taal 


nee of Saieadeal Lathes, Saiiae 





Drilling, Shaping, S-rewing, Slotting, Punching, and Shearing 
Machines, Radial Drilling Machines, Wheel Lathes, Slot Drills, Whee 
Cutting Machines, and all kinds of E NGINEERS’ TOOLS. B695) 

—_ WESTON’S 









PATENT DIFFERENTIAL PULLIES, 
Awarded Exhibition and other Medals 
ENABLE ONE MAN TO LIFT FROM 
3}-TON TO 1 TON, 


The load cannot slip, ~~ if the chain is suddenly 
jet go. 


8. and E. RANSOME and C0., 
SOLE WHOLESALE AGENTS, 
81 Essex-staert, Stxanp, Lonpon. 





Witn Sprocket Wiest, a8 SkETcH Snown, 
To lift 2 3 4 5 tons, 














" £4 50 5150 7 00 9 00 
Chain, per ft. 10 ll 18 16 
Rope, perft. 3 3} 3} 3h 

Witnovut Srocker Wurst, 
To lift 4 1 1} 2 tons, 
_ #1100 1176 2100 300 3100 
Chair, per ft. 6 6 ® 10 10 
(E368) 


LARGE SELF. ACTING ENDLESS 'S BAND. SAWING MACHINES. 
KINDER’S PATENT, 15th December, 1860. 


These Machines are capable of converting all kinds of English and Foreign Timber of the largest dimensions. Advantages—Saving of Wood—Greater 
a of Work— Simplicity of Machinery. No, 1 Size Pulleys, 7ft. diameter, saw Sin. wide; No. 2 Size Pulleys, 5ft. diameter, saw 5in. wide. 

r. KINDER hereby gives notice that he has appointed Messrs. GREENWOOD and BATLEY, of LEEDS, to be SOLE MAKERS of his PATENT 

SELF. "ACTING ENDLESS BAND-SAWING MACHINES, and that applications may be addressed either to them or to himself, at 20, Cannon-street, 

pane oP ena is hereby further given that all persons who shall infringe the said Patent by using Band-sawing Machines with Self-. -Acting Feed will 

© proceeded against. 


ENGINE OIL.—FIELD’S LUBRICATING OIL, 


FOR USE ON ALL DESCRIPTIONS OF 


MACHINERY, STEAM ENGINES, &c., 


IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, —_ WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, o 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. 7) 


CARSON’S 
ORIGINAL ANTI-CORROSION PAINT. 

















ye oe Bright Red .. 

CED co ce 60 oe os es 6 Dark Ditto (or Brick Color) « 

Bath Ditto se ve ee ve oe oC pa9 per ton Chocolate Color... ; “lem porten, 
ream OF ce cc ce ce ce ce ce ss Ac! 1 oe 62 = 66 68 @6 60 

hight Portland Stone .. 

Drab or Portland Ditto ° ce ee Bright Green .. «+ oc 6 oc 8 os 

Light and Dark Oak te te ne eet pag Deep Green «ou ee oe ce ce oe oe PEM gg 
Lead Color 4. os oo oc cc co oo sf ad Blue 2c oe co co oe 





PATRONISED BY 
H.R.H. the late Prince Consort, | Railway and Canal Companies, 
Most of the Nobility and Gentry, Principal Colliery Owners, Iron Masters, &. 


It is extensively used at home and abroad for all kinds oi 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE FOR 


HEAD GEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WAGONS, &c. &c. 


Lasting twice as long as the best common paints, in exposed situations, being factured expressly for external purposes. 

ANY PERSON CAN LAY IT ON, and its superiority may be inferred from the opposition with which its use has been met by those interested in 
the sale of ordinary paints. (No grinding is requisite.) 5 CWT. AND UPWARDS, CARRIAGE FREE TO ANY STATION IN ENGLAND AND \VALES, AND PER 
STEAMER TO MOST PORTS IN IRKLAND AND SOOTLAND. (Quotations sent for a quantity upon application.) 

Patterns, also copy of testimonials, will be sent on application to 


WALTER CARSON AND SONS, 
(Successors to the Inventors), 
9, GREAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, E.C. 
NO AGENTS THROUGHOUT THE UNITED KINGDOM. (F56) 


The British Government, 
The Russian Government, | 








PATON'S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS, 
AND WINDING MACHINE, — sascrscruns or 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 





















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borine, 
And with 
THREE TIMES 
THE SPEED. 





Sing gle and Double-Acting Hammers, 


pe any weer. continue oe hy Ag 

t designs as currency 
Mr on Sollee aaa gy SA and 30 Ib. te 
35 Ib. acoording te weight of Hammer (D2178) 
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(jsice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to rrocure British and Foreign Patents for Inventions, and Registrations 
ot Designs, at reduced charges. Intending patentees should obtain their 
“* Handbook for Inventors,” gratis on apptication, or by letter. _ (8932) 


NOTICE TO INVENTORS. 


(flice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and CO., Patent Ofiice, 4, Trafalyar-square, Charing cross. (5017) 


; Fe 7 ma 

| »ventions !—Mr. William Brookes, 

Patent and Registration Agent (20 years’ prac‘ice in patent matters), 

62, Chancery-lane, London, ‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931 


Patent Ottice, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS requiring assistance in preparing lrawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions, Cireu- 
la of information and plate of Mechanical Motion tree on application. 
933 


(93 


atents—Mr. Vaughan, Member 

of the Society of Arts, British and Foreign Patent Agent, 15, South- 

ampton-buildings, Chancery-lane, W.C., trausacts every description of 

business connected with Letters Patent for Inventions. Provisional pro- 

tection, 6 to § guineas. A * Guide to Inventors* free by post. — (B690 

atents.—Inventors can be supphed 

(free by post) with a Pamphlet of Information relating to BRITISH 

and FOREIGN PATENTSand REGISTRATIONS. from the Patent Office, 

84, Fleet-street, London, K.C. Couducted by Mr. HENRY, Member 
Society of Arts. (F345) 


ry) a] 3 
Yo Inventors.—The General Patent 
COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis. 
10) R. MAKSDEN LATHAM, Sec. 


(B6. 
‘ 4 . 

' i] o lronfounders, &c. —J. Ireland, 

Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYEKE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense,— 
Full particulars and Testimonials can Le had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester, «D1905) 


Ye ? . . 

ak Contractors.—Sissonsand W hite’s 

PATENT STEAM PILE DRIVER, the most perfect and economical 

piling machine to which steam has been applicd. Description and teasti- 
monials sent on application to 8, Station-terrace, Huil. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westmiuster Bridge Works, 
December 5in, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. ’ 

(E713) 
eT aaa ee —~ ask “ 

[0 Railway Companies, Railway 

Carriage Builders, &«.—S. WORSSAM and Co, beg to inform Railway 

Companies and Railway Carriage Builders that PERIN’S PATENT COM- 

FINED MOKTISING and BORING MACHINE can be new seen, by 

appointment, in operation at their works, 304, King’s-rcead, Chelsea, 

This machine is peculiarly adapted for Railway Carriage work, as it will 
bore and mortice a large sole plate on both sides without moving the work 
on the travelling bed. : repeals = (E478) _ 
y |’ Paper-Makers. — All Kinds of 

MACHINERY and APPARATUS connected with the MANUFAC. 

TURE of PAPER, of first-class Workmanship, and at Moderate Prices, 


Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class reterences,—T'. DON, Agent. a é (D981) 
. . seat ast ug 
Machinery, Home and Export, tor 
MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIUKE, Also, Pipes, Tubes, and General Ironwork, 
N.B.—S. HOLMAN represents Houses, havig every facility for heavy) 
orders.—Office, 18, Cannon-street, London, E.C. 
Illustrated Catal gues Tree, on stating requirements. 






































ae daca (D182) 


. ™ ‘ 

Machinery for Sale.-—Portable, Sta- 

TIONARY, and DONKEY ENGINES, multitnbular, Cornish, and 
egg-end Boilers ; furnace work and fittings, pumps, steam-pans, hydraulic 
and screw presses, punching and shearing machi:es, mortar mills, saw 
frames and benches, bone mills, edge runners, hydro-extractors, mill- 
bands, fly-wheels, shafting and riggers, &c. &c.—'T. TAYLOR, 41, Wisite- 
treet, Borough.—N.B. Machinery purchased for cash. (B614) 


- y - ’ x - . 
fron Castings, of First-rate Quality, 
for machinery and other purposes. Iron roofing and every description 
¢f smith and founders’ work.—JAS. HAYWOOD, jun., Phenix Foundry 
Derby. (D145) 


ee ~ SOR " Y “i 
(Collinge s Patent Sponge Cloths 
_ Supersedes the old cotton waste for Cleaning Steam Engines, 
Machinery, &c. ; used in the Great Exhibition, and by most Engiucers, 


Colliery and Ship owners.—Loudon Agents, ANDREW and TAYLOR, 40 
road-street-buildings, E.C. (E415) 

















G and J. Brown and Co., Rother- 
e HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID {KON and STEEL FACED LOCUMOTIVE ENGINE, TENDER 
CARRIAGE, and WAGON TYRES, (C923) ; 


john Fowler, Jun., 28, Cornhill, 
Full particulars of FOWLENS paTEMi J 
ante ATENT STEAM PLOUGH can he 


by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. 





. (Ry) 


J, Martin, Iron and Brass Founder, 


@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch, Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes 
Change Wheels, Drilling Machines, Crabs, &e Old Metal bought. (P21) 


7 . as S : ™ 
jenjamin Miller, Machine Tool Bro- 
. KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
brake Lathe Seli-Acting Planing, Siotung, Shaping, Driling, and 
Screwing Machines in Stock, Delivery immediate, (E176 








T Frost and Co., Manufacturers of 


© sol wrought iron locomotive engine, carriage, and wagon whee ls, | 





crank ax] cranks, shafts, and every de-cription of heavy smith wora 
for engineer@ millwrizhts, &c. Broken crank axles repsired, and war- 
ranted equal: new. havin been tested by most of the leading railway 


Sp ig the United Kiugdom.— CANAL-STREET IRUN WORKS, | 


° (01943) 


: . = > 
()tmerod Grierson & Co., Engineers, 
- Millwrights, and Boilermakers, BT, GEORGE’S IRONWORKS 
MANCHESTEK, beg to call atteution to their stock of PATTKNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
<< in the Trase. WHEELS of ANY SIZE and’ PITCH not contained in the 
will be p on very advant and no charge is made 





P g terms, 
for the use of List of Patterns and Prices forwarded on 
. Manufacturers of Wrought and Cast iron Bridges, Lron 
» Girders, Turn Water Cojumus, Pumps, 


tables, Cranes, 
Tanks, Hydraulic and other Presses, &c. &0, (E429) 





| 
| 


[Dunn's Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plapt of every description. — WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F23) 


W. Nicholson, Civil and 


W ® MECHANICAL ENGINEER (many years with Messrs. CUBITT 
and CO., Builders), begs to inform his friends and the profession that he 
may be consulted on matters connected with the above branches, and is 
prepared to furnish designs, detail drawings, and quantities, for every 
description of Iron Work connected with Dock Building, Bridges, Iron 
Roofs, Warehouses, Railway Stations, and General Works, and to supply 
Ironwork for the above purposes.—Office, 17, King-street, as “ " 
(E1123) 





Y iy aa 
Brass and Copper ‘Tubes.—Muntz's 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and fur 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panics, are cheaper and more durable than the ordinary tubos,—Address, 
GEORGE RICHARDSON and CO,, 1, New Broad-street, E.C. (6131) 


[fertz’s Patent Brick-Making Ma- 


CHINE —At the earnest solicitation of numerous Engineers, both 
Foreign and English, to allow his Splendid Model Brick-making Machine 
to remain some time longer in London, PETER EFFERTZ has consented 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr. Pepper, the Lecturer 
to the Institution, (D1094) 


Bruck Presses (Hadfield and Attkin’s 
PATENT).—FARMER and BROUGHTON respectfully request an 


inspection of these machines; will press 24 bricks per minute. May be 
worked bv hand horse, or steam power,—Adelphi-street, Salford. (E825) 


e ° m: » 
Brick, Pipe, and Tile Machines.— 
E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Illustrated Catalogues and Prices maybe had of E PAGE and Cv., Victoria 
Ironworks, Bediord, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in operation daily. (£365) 


) e > ‘ 
E B. Wilson’s Patent Cast Steel— 
®@ For price of ingots, &c., apply as below.—The system put up to 

manufacture over 100 tons per week for £500, including everything. 

PATENT COMBINATION PRESS, with Forze Action, the most Power- 
ful Press ever worked, for forging and pressing metals, making every 
description of forge work, and pressing other substances, 

Cast Steel Tyres, without weld, at best iron prices. 

5, Parliament-street, London, 8.W. 


\ ag. Sey sy ay er RO 
k oundation Stone to Fix Machinery. 
—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d. per 
cube foot, Cost of carriage to any locality supplied on application.— 
Aprly to RANDELL and SAUNDERS, Corsham, Wilts, Z (#561) 





7 . . 

he Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons ; 
Wrought and Cast Iron Carriage and Wagon Wheels, ‘Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 

Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &ec, 
London Office—27, GREAT GEORGE STREET, 8.W. (12076) 


° . . . 

Metropolitan Railway Carriage and 

WAGON COMPANY (LIMITED), SALTLEY WoRKS, BIR- 
MINGHAM (successors to Joseph Wright and Sous, Railway Carriage ¢ 
Wagon Buillers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hire.—For terms and particulars apply to 
saltley Works, Birmingham; Secretary’s Office, Saltley Works; London 
Ageney, 8, Adam-street, Adelphi, W.C, (E629) 


’ ? ) . 

[{uthnance s Patent Economic 
LAUNDRY STOVE, and DRYING-ROOM and PURIFYING 
HEATING APPARATUS, 

Is strongly recommended to public notice, as being the most efficient 
and economical arrangement for the purpose of drying linen, clothes, 
bedding, &c.; specially adapted for GENTLEMEN’S MANSIONS, 
INFIRMARIES, UNION WORKHOUSES, BARRACKS, &e. &c., as, ina 
sanitary point of view, it is invaluable, the DRYING-ROOM being raised 
by its use to a very high temperature, whilst the IRONING-ROOM is kept 
AGRKEEABLY COOL and WELL VENIILATED. 

The economy of tuel is extraordinary, as, in a small Union, it caused a 
saving of seven tons of coals in four months, whilst fur simplicity of 
arrangement and cleanliness in use it cannot be surpassed, 

No BLACKS or SOUT can enter the drying room, 

This arrangement has been carried out in numerous UNIONS, IN- 
FIRMARIES, BARRACKs, and MANSiONS. 

Testimonials and illustrated particulars forwarded upon application to 
Mr. PIERCE, SOLE PROPRIETOR and MANUFACTURER, 5, JERMYN- 
S'REET, REGENT-STRERFT. (F72) 


XY 1 ° . , 
Water Gauges, Steam Fittings, &¢.— 
Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 
WVitcox and Co,, Millwall Pottery Company, 
These Tubes are superior to all others; being a clear white, no mistake 
can arise in working. Guaranteed to stand a pressure of 500 Ib, 
Extensively used on ail the principal lines, 
To be had only of E, MOORE, 55, Upper Marytebone-street, W. 
*,* Price Lists of Gauge Fittings, &c., on application, (4328) 





Ashted Varnish, Color, & Paint Works, 
DARTMOUTH-STREET, BIRMIMGHAM. 


TITTERTON & HALL, 


MANUFACTURERS OF ALL KINDS OF 
VARNISH, DRY COLORS, COLORS IN OIL, also 
Patent Dry. rs, free from Lime; Whitelead, Red Lead, Putty, &e, 
RED METALLIC OXIDE, ground im Vil, in all Shades, for 
all kinds of Wrought and Cast Ironwork, Boilers, Girders, Railway 
Work, Fencing, &c., to stand wind and weather betier than Red Lead, 
and is from 3% to 40 per ceut. cheap: r. 
BRUNSWICK and BERLIN BLACK. 
MiLY.BOARD for Engine Joints, Emery aud Emery Cloth, Black- 
lead for Biast Eng 
of Potash for h 
and Manufactories. 
Samples immediately forwarded upon apptication, (M1958) 


. *) 
GOADSBY & Coa., 
nt Tope - 4t . 
Paint, Varnish, & Color Manufacturers, 
VORKS, STRANGEWAYS, 
WAaREnOUSE, 2, 4, & 6, Artzeat Bripaz, 
MANCHESTER, 
MAKERS OF 
METALLIC OXIDE PAINT, OF A RICH PLUM 
CULUK, pertegtly text, and wika a much sreaur body than Lead. It 
bears expo-ure to the atmosphere, without injury to coler, and is 
much mere durable for lron Fencing, Ship-, Locomotives, and 
Ratlway Wazyons, than White or Red ad, or indeed any other 
pigment, added to which the price is extremely reasonabic. Also 
PATENT VERY SUPERIOR IN WHITE- 


- y of COLOK and Quickness in Drying w that which is usually 
sold. 






nes, Cylinders, and Glue of various sorts, Prassiate 
ening iron, aud other articies required in Lronworks 


Price List forwarded on application free by post. (E954) 





Permanent Way.—For Particulars 


respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 


Buckingham 
street, . Adelphi, W.C, (3987) 


obert Stephenson and Co. buy Pig 


and MANUFACIURED IRON of every description for Consumers 
and Capitalists, Metal Brokers, &c.—Middlesborough-on-Tees, (EATS) 


Haswell’s Patent Hydraulic Forging 
PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 


are now prepared to execute orders for Machines of any size or —_, 
(D1709) 


ing no wedge or bolt), &., apply to Mr. F. WISE, C.E., 22, 














TO RAILWAY COMPANIES AND ENGINEERS, 
Y 

‘The Cheapest and Most Durable 

AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-sireet ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocks, &e. ; Patent Auti-Frictiun 
Metal, Gun Metal, Brass Castings, Aluminium, Bronze, &e. (F51) ‘ 
TO ENGINEERS, MILLWKIGHTS, STEAM PACKED COMPANIES, &c, 


‘Phe Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings, 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers, 
And all other India-Rubber articles in use by 


ineers and others. To 
be had at the Mills, Tottenham, N., Middlesex, arehouse, 9, Gresham- 
street West, London, E. C, 


N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter in anv thicknass, (agi 
CHANGE WHEELS ron SCREW-CUTTING LATHES, 
UNRIVALLED AS SPECIMANS OF CASING, 

TO BK HAD ONLY OF 
RICHARD LLOYD, 
1 Too! Manufacturer and Mill and Machine Ironmonger, 
135, STEELHOUSE-LANE, BIRMINGHAM, 
The above are cast from the most complete sets of machine-cut patterns 


in the Kingdom, and, in consequence of increused facilities are now 
offered at REDUCED PRICES. _ 8716) 


Exhibition Medal of 1862 to 
STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
BinmincnuaM—A, PARKES, MANaemr, 
Contractors to the Admiralty. 
Marine and Lecomotive Boiler Tubes; Superheating Sveam and Con- 
denser Tubes; Calico Printing and Embossing Rollers, &. 
London Agent, Harcourt Quincey, 160, Fenchurch-street, (F52) 


ROLLED MALLEABLE IKON 
JOISTS AND GIRDERS. 


Of various sizes up to 12in. deep, with Top and 
Bottom Flanges, 5in. wide, rolled up to 30ft. long, 
Can be produced 18in, deep if required, 


. ANGLE, TEE, and all other forms of ROLLED 
1KON, of extraordinary sizes and lengths, 


Engine Packing. 











— 


— 


& 

| ——— eee 

| For SECTIONS, PRICES, and other particulars, 
Apply to 

4 MATHER, LEDWARD, and €o. 


LIVERPOOL, (E209) 





W rought Crank Works, Lincoln.— 


For Manufacturing Steam Engine, Machine, Loom, and Pump 
Cranks out of Kound Bars of Iron,— Further particulars may be obtained 
of KE. CLARKE, Crank Manufacturer, Lineoin (E4@ts) 


Prize Medal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


TURBINES. 


N.B.—These Refercnces will be changed from time to time, 


Extract from a Report by Messrs, FOTH ERGILL, WRIGLEY, and SMITH, 
Consulting Engineers, Manchester and London, of trials made with a 
SCLILIELE’S TURBINE, on a fall of 6ft, Liv. :— 

** According to the formula (deduced from most carefully made experi- 
ments on a large scale) by Mr. Blackwell, for which the Lnstitute of Civis 
Engineers awarded him a premium, and which formula is also adopted b 
Wm. Fairbairn, Esq., in his recent work, ‘* Mills and millwork,” the 
effective power given out by this Turbine is 89 per cent.” 

In Tus Enotnerr, of 7th February, 1862, the Practica, Mecnanics’ 
JouRNaL, of July, 1361, also in the MINING JOURNAL, and ¢ ther Engineering 
Journals, this Turbine is described as one of the best hitherto brought out 








Edmondstown Mills, Rathfarnham, near Dublin, Nov. 12, 1862, 
GENTLEMEN,—In reply to your inquiry respecting the Turbine of 30-horse 
power, on a fall of 24ft., you have erected for us, we have much pleasure in 
stating that it has given us the greatest satisfaction ever since it was 
started, We are driving more machinery with only halfits ports open than 
we could at any time do with our old wheel. From its motion being mure 
rapid aud steudier than that of the ordiuary water-wheel, it is much better 
calculated for Wovll-n machinery, as the throwing off oron of a machine 
is not noticeable. We think it only requires to be better known, from its 
simplicity of construction, economy of price, and small space required, to 
supersede all other water-wheels, We shall feel much pleasure in snewing 
the Turbine, aud giving all information we possess on the subject, w any 
one interested, Yours respectfully, 
JOUN and JAMES REAL, 
Rossin Mills, Drogleda, May Ist, 1862, 
GeNTLeMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a your that we have had the Turbine at work we 
think it our duty to again add our testimony to its perf ct efficiency in 
every respect, aud the great satisfaction it bas given us. We have much 
more power than we expected to have, and the quautity of water this 
wheel uses is much less than any first-class water-whcel of the ordinary 
kind would require to give the same power, The wheel has been constantly 
at work, and sv far we have not had the slightest trouble with it, and it is 
just as good as the first day it was put to work, Many scientific, as well 
as practical millwrights, have seen t!e wheel at work, and have expressed 
8.rprixe at its great power with such a small expenditure of water. We 
drive six pairs Of wheat stones, besides the nece-sary cleaning and dressing 
machinery. ‘This fact is quite suiticient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in, 
dumeter and I6in. broad, with a fall of only zojtt., should give upwards of 
30-horse power, In fact, we think the Turbine Wheel, ou your principle, 
is everytuiy to be desired in a water-w heel 


Yours, tuithfully, (Signed) WETHERILL, POWELL, and Co, 





Fans, Blast Engines, Marice Ventilators, Pumps, &c, 
For Illustrated Circulars apply to 


THE NORTH MOOR FOUNDRY CO., OLDHAM. 
(E684) 
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PENCILS, Black Lead, and Coloured Chalks. 
A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artiste’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-st 
London, E.C. was 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 

One Planing Machine, to take in &ft. x 3ft. 6in. wide x 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4ft. 6in. long X 1lin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves 

One Endless Band-Saw, with 30in. Pulleys. 


G. & A. HARVEY, 
ENGINEERS’ TOOL MAEKERS, 
9, ADAM STREET, ADELPHI, LONDON, W.C. (1957) 








REDUCED PRICES OF 


BRYAN DONKIN & CO.’S 
IMPROVED Gas VALVES. 
From 2 in. to 18 in., price 9. 6d. to 
12s, per in, diameter. 

List of prices, with full d 


‘, 


GEORGE LOW, Millgate Ironworks, N ewark-on-Trent, 


MANUFACTURER OF HIS 


IMPROVED TURBINE WATER WHEELS, 


Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a class of TURBINE, adapted fcr extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with equal advantage without running at an excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per cent. cheaper, and are fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 
MILL GEARING, CENTRIFUGAL PUMFS, AND HYDRAULIC MACHINES. (D2075) 


WILSONS PATENT 


LARGE ENDLESS BAND-SAWING MACHINERY. 


This nagnanec mew iS ne in the use of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gange; also of Travelling Table, 45ft. iong, with 
other means Japted for the purpose of breaking down all kinds of ROUND or SQUARE TIMBER, MAHOGANY L' GS, «c., to the 
DEPTH OF FOUR PEET AND UPWARDS. It is also equally serviceable for cutting up the same into Scantling and Boars, as may be required. 
No fixing of the Log to the Table is necessary. The power required is 7-horse. 

NOTICE.—This is the first and only machine in existence, corstructed on the above principle, which has been found, from actual experience, to be 
a compiete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily «t the Works of 
Messrs. JAMES WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire. —This machine being the subject of Lett rs Patent, any 
panned thereof are hereby cautioned, as legal proceedings will be taken. (E96 ) 

















of 
all sizes up to 30 in., to be bad on applica- 
tion. 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
and are always kept in stock. 

Valves made with outside racks to order. 

Also Screw Water Valves with gun metal 
faces. 

BRYAN DONKIN & CO., 
ENGINEERS, 


NEAR GRANGE-ROAD, BERMONDSEY. 





(7245) 





BOILERS 








° 
For Locomotives, 
Portable Engines, Traction Engines, 
&c, &c,—best materials, best workmanship, 
h High-pressure tested, guaranteed tight.— 
Manufacturers, F. BUCK and CO., Atlas 
Works, Newark-on-Trent. _@miy 


MESSRS. KNOWLES AND ‘BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 








The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them sages paid. 


No. 1 Tuyere, 16in. long ° 28s, each, 
No. 2 ” lsin. yy ° 32a. 5» 
No. 8 » 20in. ,, eo oe oo o OR. ne 
No. 4 ” Zin. ,, a. ee. eo. 408. , 
N ae oo 


0.5 0 24in. ,, ee aes we 00 ee 2s. os, GR 
Delivered at Chesterfield Station, Terms, Nett Cash Quarterly. 
HUTTON AND MACDONALD, 
PROSPECT WORKS, HUNSLET LANE, LEEDS, 
Lonpon Orricn, 67, Urran Tuames Stage. 








Aiakoes of Improved Lathes, Planing, 
Drilling, Shaping, Sewing, Sletting, Punching, and Shearing 


Machines, Radial Drilling Machines, Wheel Lathes, Sl». Drills, Whee 
+BO9S) 


Cutting Mechines, and ali kinds of ENGINEERS’ TOOLS, 


WESTON’S 
PATENT DIFFERENTIAL PULLIES, 


Awarded Exhibition aud other Medals 
ENABLE ONE MAN TO LIFT FROM 
1-TON TO 1 TON, 

The load cannot slip, even if the chain is suddenly 
let go. 


iS. and BE, RANSOME and CO., 
SOLE WHOLESALE AGENTs, 
81 Essex-staret, Stsanp, Lonpon. 
















Witu Srocket Wurst, a8 Sxetca Suown, 




















To lift 3 8 7 5 tons, 
£4 50 §150 7 00 9 00 
Chain, per ft. 10 11 13 16 
Rope, perf—~ 3 3h 3h 3h 
Witnout Srocksrr Wueet. 
To lift 4 1 li 2 tons, 
21100 176 2100 300 3100 
Chair, per ft. 6 6 10 10 
(E868) 


LARGE SELF-ACTIN G EN DLESS ‘BAND. SAWING MACHINES, 
KINDER’S PATENT, 15th December, 1860. 


These Machines are capable of converting all kinds of English and Foreign Timber of the largest dimensions. Advantayes—Saving of Wood—Greater 
Production of Work - Simplicity of Machinery. No, 1 Size Pulleys, 7ft. diameter, saw Sin. wiie; No. 2 Size Pulleys, 5{t. diameter, saw 5in. wide. 

Mr. KINDER hereby gives notice that he has appointed Messrs. GREENWOOD and BATLEY, of LEEDS, to be SOLE MAKERS of his PATENT 
SELF-ACTING ENDLESS BAND-SAWING MACHINES, and that applications may be addressed either to them or to himself, at 20, Cannon-street, 
eae —Notice is hereby further given that all persons who shall infringe the said Patent by using Band-sawing Machines with Self- Acting rood wil 

(E367 


OIL. — _ FIELD'S LUBRICATING OIL, 


FOR USE ON ALL DESCRIPTIONS OF 


ENGINE 
MACHINERY, STEAM ENGINES, &c., 


IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, of 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. 


CARSON’S —_ 
ORIGINAL ANTI-CORROSION PAINT. 








(F57) 














hs on oo ee Bright Red . 

Jig! ene . eee Dark Ditto (or Brick Color) « 

nT, sa” ee 6p dh aec-se ee £30 to’ Chocolate Color.. .. £26 per ton. 
Cream Color .. ne open ae 40 er eee Black .. oc co oo os 

Light Portland Stone ss. ee! oe. oe 

Drab or Portland bitto ee Bright Green .- 

Light and Dark Oak .. “ en Green + ’ £44, 
Lead Color ee i £6 » Biue a 





PATRONISED BY 


H.RB.H. the late Priuce Consort, 
Most of the Nobility and Gentry, 


It is extensively used at home and abroad for all kinds of 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND BCONOMICAL FRBSERVATIVE FOR 


HEAD CEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WACONS, &c. &c. 


Lasting twice as long as the best common paints, in exposed situations, being factured expressly for external purposes. 

ANY PERSON CAN LAY IT ON, and its superiority may be inferred from the opposition with which its use has been met by those interested in 
the sale of ordinary paints. (No grinding is requisite.) 5 CWT. AND UPWARDS, CARRIAGE FREE TO ANY STATION IN ENGLAND AND WV ALES, AND PER 
STEAMER TO MOST PORTS IN IRELAND AND SeoTLAND. (Quotations sent for a quantity upon application.) 

Patterns, also copy of testimonials, will be sent on application to 


WALTER CARSON AND SONS, 
(Successors to the Inventors), 
9, GREAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, 
NO AGENTS THROUGHOUT THE UNITED KINGDOM. 


Railway and Canal Companies, 


The British Government, 
| Principal Colliery Owners, Lron Masters, &c. 


The Russian Goverument, 





E.C. 
(F56) 





PATONS PATENT MINERAL BORING MOVING CYLINDER STFAM HAMMERS, 
AND WINDING MACHINE, — saxcrscronso or 


WILLIAM DIZON, 
GOVAN BAR IRONWORKS, GLASCOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDFR GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS, 

















A NomMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW 
At less than 
HALF THE USUAL COST 
For Borixe, 
And wit 
THREE TIMES 
THE SPEED. 





Sree and Double-Acting Hammers, 


ANY WEIGHT, continue to be manufactured at the above 
the different designs as during the currency of Inte 
Mr. Ccnaia’s of steam 











of the 
patent. Pressure 25 Ib. and 30 Ib. te 
35 Ib. according to weight of Hammer (p2178) 
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NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying pay or by letter to Messrs. 
PRINCE and CO., Patent Oflice, 4, Trafalgar-square, Charing cross. (5017) 


()itice for Patents, London.—Messrs. 


DAVIES and HUNT (1, Serie-street, Lincoln’s Inn, London, W.C ) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ‘* Handbook for Inventors,” yratis, on appli- 
cation or by le'ter. (E8932) 





nventions !—Mr. William Brookes, 
Patent and Registration Agent (20 years’ prac‘ice in patent matters), 

62, Chancery-lane, London, “‘A Guide to Inventors” may be had free on 

application, or by post on forwarding two postage stamps. (931) 





]»ventors Assisted.—Tongue and 


BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics’ 
institutes), British and Poreign PATENT AGENTS and ENGINEERS of 
twenty ears’ experience, 34, Southampton-tuildings, Holborn, W.C. 
Provisional protection for six mouths. Designs registered. Any informa- 
tion gratis. (F85) 
: . 1 ss 
Patent Oftice, 53, Chancery-lare.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ exnerience, begs to offer his services 
to INVENTORS reuiring assistance in preparing rawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. ( ircu- 
la of information and plate of Mechanical Mvtion free on a 
(9° 








Jatents and Registrations.— 
INVENTORS can be supplid with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOhEIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London, Conducted 
by Mr. HENRY, Memb. Soc. Arts. (FSi) _ 


Patents—Mr. Vaughan, Member 


of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chaucery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘‘ Guide to Inventors” free by post. (F380 


atents.—Inventors can be supplied 

(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTSand REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (Fi5) 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at mocerate charges, 
Unusual advantages afforded to Inventors. A HANDBOwK as to the 
course of procedure and charges for securing patents is-ued gratis. 

(B610) R. MARSDEN LATHAM, Sec. 
Y 


To Ironfounders, &c.—J. Ireland, 


Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense,— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to hisagents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester. (D1905) 


"lo Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Huil. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5in, 1859 :— 

* Pile driving by steam power was next treated of, the author describing 
some of the most priucipal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful. ’ 

(E713) 
" . . . 
‘| o Railway Companies, Railway 
Carriage Builders, &c.—S,. WORSSAM and Co. beg to inform Railway 

Companies and Railway Carriage Builders that PERIN’S PATENT COM- 

RINED MORTISING and BORING MACHINE can be new seen, by 

appointment, in operation at their works, 304, King’s-road, Chelsea, 

This machine is peculiarly adapted for Railway Carriage work, as it will 
bore and mortice a large sole plate on both sides without moving the work 
on the travelling bed. (E478) 


Te Paper-Makers. — All Kinds of 
MACHINERY and APPARATUS connected with the MANUFAC. 
TURE of PAPER, of first-class Workmanship. and at Moderate Prices, 


Made by John Macintosh, Aberdeen, London Office, 10, Poultry. First 
class references.—T. DON, Agent. (D981) 


(j, and J. Brown and Co., Rother- 
@ HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 


SOLID [RON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


pe et nears —— “- : : ——— 
J ohn Fowler, Jun, 28, Cornhill, 
LONDON, E.C. 
SS pints of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. (B124) 


J Martin, Iron and Brass Founder, 
@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Lathes, 
Change Wheels, Drilling Machines, Crabs, &c. Old Metal bought, ‘F21) 


enjamin Miller, Machine Tool Bro- 
KER, Providence-street, Hunslet-road, Leeds. N.B.—New and 
Second-Hand Self-Acting, Sliding, Surfacing, and Screw-Cutting Gap or 
Brake Lathes; Self-Acting Planing, Slottmg, Shaping, Drilling, and 
Screwing Machines in Stock, Delivery immediate. (E176) 


= Frost and Co., M anufacturers of 


solid wrought iron locomotive engine, carriage, and wagon wheels, 
crank axles, cranks, shafts, and every de-cription of heavy smith work 
for engineers, millwrizhts, &c. Broken crank axles repaired, and war- 
ranted equal to new, having been tested by most of the leading railway 
companies in the United Kingdom.—CANAL-STREET IRON WORKS, 
(D1943) 



































1° ° 
rmerod Grierson & Co., Engineers, 
Millwrights, and Boilermakers, ST. GEORGE’S IRONWORKS 
MANCHESTE, beg to call attention to their stock of PATT#RNS for 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, &c., being the largest 
stock in the Trave. WHEELS of ANY SIZE and PITCH not contained in the 
list will be supplied on very advantageous terms, and no charge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Roofing, Girders, Turntables, Traversers, Cranes, Water Columus, Pumps, 
(E429) 


___ Tanks Hydraulic and other Presses, &c. &c. 
y re “oop 
W W. Nicholson, Civil and 
® MECHANICAL ENGINEER (many years with Messrs. CUBITT 
and CO., Builders), begs to inform his friends and the profession that he 
may be consulted on matters connected with the above branches, and is 
prepared to furni-h designs, detail drawings, and quantities, for every 
description of Iron Work connected with Dock Building, Bridges, Iron 
fs, Warehouses, Railway Stations, and General Works, and to supply 
Ironwork for the above purposes.—Office, 17, King-street, Cheapside. 
(E1267) 





Hasvell’s Patent Hydraulic Forging 


PRESS.—THE KIRKSTALL FORGE COMPANY, LEEDS, have 
arranged to become the Manufacturers of these Powerful Machines, and 
are now prepared to execute orders for Machines of any size or —— - 
(D1769) 


ee 38 Re a 
oundation Stone to Fix Machinery. 
—Sound hard STONE, in blocks of large dimensions, prepared to 
given sizes, delivered in railway trucks at Corsham Station, at 9d, per 
cube foot. Cost of carriage to any locality supplied on application.— 
Apuly to RANDRLL and SAUNDERS, Corsham, Wilts. _ (ES61) 
ry } - : Yo ret 
he Ashbury Railway Carriage and 
IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c. ; lron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 
London Office—27, GREAT GEORGE STREET, 8.W. (D2076) 


\jetropolitan Railway Carriage and 
1 WAGON COMPANY :LIMITED), SALTLEY WoRKS, BIR- 
MINGHAM (successors to Joseph Wright and Sons, Railway Carriage and 
Wagon Builiers and Contractors. Railway Carriages and Wagons of 
every description supplied either for cash or deferred payments, and 
Railway Wagons to be Let on Hive.—For terms and particulars apply to 
saltley Works, Birmingham; Secretary’s Office, Saltley Works; London 
Ageucy, 8, Adam-street, Adelphi, W.C. (E629) 


T . . mn) 

W ood Paving.—Messrs. Thorn and 

‘ Co. contract to manufacture and lay Wood Paving of every des- 
cription. 

it is particularly adapted for Railway Stations, Engineers’ Shops, Iron 
Bridges, &c. 

Asphalte, of every description, for Railway Arches and Iron Bridges, 

THORN and CO.'S Steam Saw Mills, Cremorne Wharf, Chelsea, and 
Grosvenor-road, Pimlico, (E158) 


ny i, ° 
A sphalte—The rinidad Asphalte is 
r & recommended to Engineers for lron Bridges, inside of Ships, Brick 
Viaducts, and General Rtilway Work ; also for Fiat Roofs, Footways, and 
Basements of Houses, Wood-paving Manufacturers.—1HORN and CO., 
Grosvenor-road, Pimlico. (E159) 











TO RAILWAY COMPANIES AND ENGINEERS. 


he Cheapest and Most Durable 
AXLE-BRASSES known, made by R. F. DALE, Engineers’ Brass- 
founder, Nos. 8 and 9, Shoe-lane, Fleet-street ; Manufacturer of Steam 
Fittings, Diving Apparatus, Pumps, Cocis, &c. ; Patent Anti-Friction 
Metal, Gun Metal, Brass Castings, Aluminium, Bronze, &c, (F51) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


‘The Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible T'ubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham. 
street West, London, E. C. 

N.B,—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter in any thickness, (621) 


PENCILS, Black Lead, and Coloured Chalks, 


A. W. FABER’S POLYGRADE LEAD PENCILS. 


Sold by all Stationers and Artists’ Colourmen. 


Sole Agents: HEINTZMANN and ROCHUSSEN, 9, Friday-street, 
London, E.C. (D2137) 


TUCK’S 
PATENT ELASTIC STEAM PACKING, 


VULCANISED |NDIA-Rupper VALVES, Hosk, MiLL BANps, &c, 


J. H. TUCK and CO,, 35, Cannon Street, EC. 
(F36) 


GILL AND CO., 
TAVISTOCK IRONWORES, TAVISTOCE, 
(Established in 1804), Engineers, Iron and Brass Founders, M wmufacturers 
of Steam Engines and Boilers, Chains of all dimensions, steeled Shovels to 
any pattern, and every description of Cast and Hammered Iron for Mining, 
Manufacturing, and Agricultural purposes. All Boilers and Chains proved 
by hydraulic pressure. Foreign Mining Companies supplied on liberal 
terms. Agents for Tangye's Patent Hydraulic Lifting Jack, and Weston’s 

Patent Diiferential Pulley Blocks. (2214) 


Ashted Varnish, Color, & Paint Works, 
DARTMOUTH-STREET, BIRMIMGHAM. 


TITTERTON & HALL, 


MANUFACTURERS OF ALL KINDS OF 


VARNISH, DRY COLORS, COLORS IN OCIL,, also 
Pateut Dryers, free from Lime ; Whitelead, Red Lead, Putty, &c. 
RED METALLIC OXIDE, ground in Oil, in all Shades, for 
all kinds of Wrought and Cast Ironwork, Boilers, Girders, Railway 
Work, Fencing, &c., to stand wind and weather better than Red Lead 
and is from 39 to 40 per ceut. cheaper. ' 

BRUNSWICK and BERLIN BLACK. 

MILLBOARD for Engine Joints, Emery and Emery Cloth, Black- 
lead for Blast Engines, Cylinders, and Glue of various sorts, Prussiate 
of Potash for hardening iron, and other articles required in Lronworks 
and Manufactories. 

a Samples immediately forwarded upon application. 











(D1358) 


FE. and J. TURNER, 
MACHINE TOOL MAKE R8, 
SHEFFIELD, 

Manufacturers of Solid C Steel Hand and Sledge 
Hammers, Corn Mill Picks, Paper Knives, Logg 
Wood Knives, Solid C Steel Coal Picks, C Steel 
Smiths’ and Fitters’ Chisels, Locomotive Siide Bars, 

and Cast Stecl Forgings of every description. 
(E1244) 


r ~ 


. 
ton 15 





PRIZE MEDALS—PARIS, 1855; LONDON, 1862. 


MINE VENTILATORS. 


For 120,000 cubic feet of air per minute, £180 
+» 16,000 ” ” ” ” 220 
sy 200,100 ” ” ” ” 200 
+» 250,000 o 9 300 


” ” 
These Machines are guaranteed to exhaust 20,006 cubic feet of air per 
pound of coal, producing a vacuum or suction equal to Ijin, water 
column, 


SoLe MANUFACTURERS AND LICENSERS OF 
PLAT? & SCHIELE’S SILENT FANS, 
SCHIELE’S TURBINE WATER WHEELS, 
SCHIELE’S BLAST ENGINES, 
SCHIZLE & WILLIAMS’ MARINE VENTILATORS. 


THE NORTH MOOR FOUNDRY COMP", 


OLDHAM. 


(E336) 





rinting. — Estimates for Printin, 
any Description of Work forwarded by TAYLOR and GREENIN A 
of Graystoke-place, Fetter-lane, London, Printers of ““ THE eer , 
(C924) 


‘he London Drawing Association, 
for supplying Engineering, Mechanical, Architectural, and General 


Drawing Desiyns, Maps, Plans, Tracings, &c. &c. 
7, Duke-street, Adelphi, London, FREDERIC YOUNG, Monsire 
(E 





, 


’ LJ . 
team Boilers made by Wilham 
_ WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export, All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (8022) 


— 
> . . p 

team Boilers, Engines, &&.— 
Portable and every other description of Boilers made of Best Iron, 
Cast Steel, or Puddled Steel, proved and warranted perfect under a high 
pressure. Also Portable and Stationary Engines, Sugar and Burn- 
ing Pang, Wrought iron Girders, & Mauufactured by WILLIAM 
CAFFERATA, at the Great Northern Ironworks, Newark-on-Trent, of 
the very best workmanship. The Steel Boilers are recommended for 

strength and lighuness. Superintendent of Works, John Glasson, (E1171) 








») . _ 8 + 
team Engines for Sale, all New.— 
\ ) One 10in, cylinder, 18in. stroke ; one 12in. cylinder, 24in, stroke ; one 
12in. cylinder, 36in, stroke ; aud one I4in. cylinder, 24in, stroke-—all to be 
sold very cheap.—Can be seen at E. PAGE and Co.'s, Lawrence Pountney- 
place, Lawrence» Pountney-hill, Cannon-street, B.C, (E548) 


. ¥ . . - — ae ot oe 
Wteam Saws for volling Mills 
Le (SCHLELE’S Patent) require much less Steam and Space than pre- 
sent Elopedes.—Can be seen at work by applying to CLARK and 
CHARNLEY. sole Manufacturers, G:imshaw-street Foundry, Preston. 

sia (E783) 


" ‘ “—s > 1" . 
team Pumps all Sizes, for Land 
WO and MARINE purposes; PORTABLE ENGINES, with ordinary 
Multitubular Boilers ; PUNCH and SHEARING MACHINES, from 1} to 
14 tons.—JOHN CAMERON, Works, Egerton-street, Hulme, Manchester, 
= ___ (C1898) 
\ffort 7’ oF jalz alei 
I ffertz’s Patent Brick-Making Ma- 
A CHINE.—At the earnest solicitation of numerous Engineers, | oth 
Foreign and English, to allow his Splendid Model Brick-making M ne 
to remain some time longer in London, PETER EFFERTZ has conw ted 
to leave it for a short time at the Polytechnic Institution, 309, Kegent- 
street, where it will be shown and explained by Dr, Pepper, the Lecturer 
to the Institution. (D1994) 


c on adit ‘ / 8 an 
ibe ick Presses (Hadfield and Attkin’s 

PATENT).—FARMER and BROUGHTON respectfally request an 
inspection of these machines; will press 24 bricks per minute. May 
worked by hand, horse, or steam power.—Adelphi-street, Salford, (E625) 


° ° m: r . 
Brick Pipe, and ‘Tile Machines.— 

E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Illustrated Catalogues and Prices maybe had of E. PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Caunon-street, E.C., where they may be 
seen in operation daily. (E365) 


ye ; . er . 
W ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSES.—Steam Plough Kopes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con- 
ductors, Strand Fencing, Sash Cord, &c, Flexible Steel and Iron Wire 
Ropes, specially adapted to small gear.—WILKINS and WEATHERLY 
39, Wapping, London, E, — a a 
—- : = : - 
k ox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. 5. Cressy’s Cask-making 
Machinery. (E1172) 


sons = ——- —- A 

Permanent Way.—Ffor Particulars 

respecting C. W. RAMIE’S PATENT RAILWAY CHAIRS (requir- 

ing no wedge or bolt), &c., apply to Mr, F. WISE, C.E., 22, Buckingham 
street, Adelphi, W.C. (3987) 

\ pecifications priced for Lap-welded 

WO Boiler Tubes; Gun Metal and Iron Steam Engine Fitments ; 
Hydraulic Machinery ; Wrought iron Pipe for Steam or Water and Gas, 
LAMBERT BROTHERS, WALSALL. (F28) 


. . Fr . . . 
Smith s Traction Engines, mounted 
on Springs, are the Simplest and Cheapest in the World. Sizes, from 
Portable and Fixed Engines, Saw Tables, &c,— 
(E1062) 





3 to 50 ho:se-power, 
Manuf.ectory, Nene Side Ironworks, Thrapston, 





: . 7 
(;20r8e Deeley, Priorfield Foundry, 
near BILSTON, STAFFORDSHIRE.—Maker of Steam Engines, 
Sugar Mills, and Sugar Pans of the most approved construction, Mill- 
work, and Colonial Machinery of all kinds. Also Chilled and Grain Rolls, 
and Castings of every description fer lronworks, Buildings, Bridges, and 
Public Works. (D1804) 


Malleable Iron Castings, Manufac- 


TURED by the ORIGINAL PATENT£ES. Orders promptiy 
attended to.—EKDWARD LUCAS and SON, Dronfield Foundry, near 
Sheffield. (E778) 


. 7 
\jachinery, Home and Export, for 
1 MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACIURE, Also, Pipes, Tubes, and General lronwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C, 

(D182) 


lilustrated Catalogues tree, on stating requirements, 
; : : 
unn’s Patent Metallic Bridge Work 
is the Lightest, Strongest, and most Durable in the World, according 
to price. Railway Plant of every description. — WINDSOR BRIDGE 
IRONWORKS, near Manchester. (F23) 


fron Castings, of First-rate Quality, 
for machinery and other purposes, Iron roofing and every descripuon 


ef smith and founders’ work.—JAS. HAYWOOD, jun., Pha@nix Foundry 
Derby. (D145) 
] ré 9 Vathitente, 66 Bi . 
] ailways.— Griflfin’s “ Economic 
PERMANENT WAY.” — Engincers, Directors, and Gentlemen 
interested in Railways, are respectfully invited to iuspect this system, said 
by our Chief Engineers and Contractors ** to be superior to any which has 
yet been adopted,” and “in every respect an improvement on the ordinary 
sleeper road.”"—Can be seen on several metropolitan railways, and at 
Mr. GRIFFIN’S Offices, New Adelphi Chawbers, John-street, W.C. 
(#70) 


ape Diese my , 
B ass and Copper ‘lubes.—Muntz’s 

PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Goverument and the leading Steam-Packet Com- 
panics, are cheaper and more durable than the ordinary tubes,—Add: 
GEURGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 


B. Wilson’s Patent Cast Steel.— 


nN 
4 
®@ For price of ingots, &c., apply as below.—The system put up to 

munufacture over 100 tons per week fur £500, including everything, 

PATENT COMBINATION PKESS, with Forze Action, the most Power- 
ful Press ever worked, for forging and pressing metals, makiug every 
description of forge work, and 5 g other sub 

Cast Steel Tyres, without weld, at best iron prices, 

5, Parliament-street, London, 8. W. 





(E521) ¥ 
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ROLFE AND CO, 


IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


HULL, 
[2vite the attention of Engineers and 


IRON SHIPBUILDERS resident Abroad to the facilities which the 
a for executing orders for FIRST-CLASS and ALL OTHE 
RANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Handware 
‘Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases such as can never be attained by them 
in their casnal visits to the Manufacturing Districts of this country.—Price 
(C1304) 


Lists forwarded on application. 





REDUCED PRICES OF 


BRYAN DONKIN & CO.’5S 
IMPROVED GAS VALVES. 


From 2 in. to 18 in., price 9s. 6d. to 
12s, per in, diameter. 

List of prices, with full dimensions of 
all sizes up to 3@ in., to be had on applica- 
tion. 

These Valves are all proved to 30 Ib. on 
the square inch before leaving the works, 
and are — kept in stock, 

Valves made with outside racks to order. 

Also Screw Water Valves with gun metal 
faces. 


BRYAN DONKIN & CO., 
ENGINEERS, 


NEAR GRANGE-ROAD, BERMONDSEY. (7245) 





ROLLED MALLEABLE IRON 
T JOISTS AND GIRDERS. 
| Of various sizes up to 12in, deep, with Top and 
| Bottom Flanges, 5in. wide, rolled up to 20f. long. 
| Can be produced 18in. deep if required, 
ANGLE, TEE, and al! other forms of ROLLED 
IKON, of extraordinary sizes and lengths, 





For SECTIONS, PRICES, and other particulars, 
Apply to : 
MATHER, LEDWARD, and €o. 


ant LIVERPOOL, (E209) 





By Her Majesty's Royal Letters Patent, 


ORRISON’S 
ARCHIMEDEAN HEM-FOLDER. 


JOSEPH GILLOTT, 
Steel Pen Maker to the Queen, 


LESSEE AND SOLE MAKER, 
Regs to thank those of the discriminating public who have been supplied 
with this unique invention prior to its universal publicity, and to inform 
all parties using Sewing Machines that he is now enabled to manufacture 
for an unlimited demand at a cost full 50 per cent. lower than formerly. 
Send for Circulars, containing every information, to the 


VICTORIA PEN WORKS, 
GRAHAM STREET, BIRMINGHAM, (e132) 


i. & JI. KERSHAW, 
STORE-STREET WORKS, MANCHESTER. 
LONDON AGENT, MR. S. HOLMAN, 18, CANNON STREET, E.C, 


‘The Following Machines are Ready 
. FOR DELIVERY :— 

One Planing Machine, to plane 4ft. 6in. x 2ft. Gin. x 2ft. ; one ditto to 
plane 6ft, % 2/t. Bin, % 2ft.; Slide and Screw-cutting Lathes, 7}-in. 
centres, bed Sft. long ; ditto with 104-in. centres, with beds 12ft., 14ft., and 
1é6ft. long, with gaps; Shin. 6in., and 10in, stroke Shaping Machines ; 
two Single peed Drilling Machines: Small Pin Drilling Machine ; 7-in. 
stroke Slotting Machine ; Portable and Bench Vices, &c. (cia) 


NORTON’S PATENT V-SHAPED PUMPS 


REQUIRING NO PACKING, 


CAN BE WORKED BY HORSE, STEAM, OR OTHER POWER. 


[he Attention of Engineers, Agri- 
CULTURISTS, and Others, is invited to a 6-Horse Direct-Action 
Steam Y-Shaped Pump, by Messrs. Geo. r and Co., Liverpool, 


which will throw upwards of 60,000 gallons per hour. Now on view at the 
Thames-street. . 


Warehouse, Red Bull Wharf, 93, Upper 


G. C. WARDEN anp CO., Sore Licenszss, 
13, LONDON STREET, LONDON, E.C. (E846) 


ENGINE OIL.—FIELD’S LUBRICATING OIL, 


FOR USE ON ALL DESCRIPTIONS OF 


MACHINERY, STEAM ENCINES, &e., 


IS PERFECTLY NEUTRAL, WARRANTED NOT TO GUM OR CORRODE, AND WILL REMAIN FLUID AT 
ANY TEMPERATURE. Price, 4s. 6d. per Gallon, of 


J. C. and J. FIELD, Upper Marsh, Lambeth, London. «7 


CARSON’S ema 
ORIGINAL ANTI-CORROSION PAI 








NT. 


“les per ton, 


White .. «. BE TIE oc cc. 00. on. 06 
Light Stone .. .. «. Dark Ditto (or Brick Color) .. 
Bath Ditto .. .. .. Chocolate Color... .. .. - 
Cream Color .. .. cc cc ve o ee as Ss co os 

Light Portland Stone .. .. .. oe ee 
Drab or Portland Iitto =... 6. 6. we 

Light and Dark Oak .. 
Lead Color 


£30 per ton. 4 
Bright Green 
Deep Green oe 


‘a -Sal 
oo oc PAM 
BID ce te ce ee = re 


mig ee 

PATRONISED BY 
H.R.H. the late Prince Consort, | 
Most of the Nobility and Gentry, 


It is extensively used at home and abroad for all kinds of 


OUT-DOOR WORK, 


AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE 


HEAD GEARING OF COLLIERIES, BRIDGES, WOOD AND IRON WORK, 


OF ALL DESCRIPTIONS ; ALSO 


COAL TRUCKS, WACONS, &c. &c. 


Lasting twice as long as the best common paints, in exposed situations, being factured expressly for- external purposes. 

ANY PERSON CAN LAY IT ON, and its superiority may be inferred from the opposition with which its use has been met by those interested in 
the sale of ordinary paints. (No grinding is requisite.) 5 CWT. AND UPWARDS, CARRIAGE FREE TO ANY STATION IN ENGLAND AND WALES, AND PER 
STEAMER TO MOST PORTS IN IRELAND AND SCOTLAND. (Quotations se: t for a quantity upon application.) 

Patterns, also copy of testimonials, will be sent on application ‘+ 

WALTER C4aRSON AND SONS, 
(Successors to the Inventors), 
9, GREAT WINCHESTER STREET (NEAR THE ROYAL EXCHANGE), LONDON, E.C. 
NO AGENTS THROUGHOUT THE UNITED KINGDOM. 


Railway and Canal Companies, 


The British Government, 
( | Principal Colliery Owners, Iron Masters, &c. 


The Russian Government, 


FOR 





INTERNATIONAL EXHIBITION, 1862, CLASS 31. 


Prize Medal for Security and Excellence of Construction. 


HOBBS’S CHANGEABLE KEY BANK LOCK, 
Price £10 and upwards, 


HOBBS’S PATENT PROTECTOR LOCKS, 


8s. and upwards. 





HOBBS’S MACHINE-MADE 
LEVER LOCKS, 


2s. and upwards. 








THE MACHINE-MADE LOCKS 
ARB 
ADAPTED FOR EVERY PURPOSE 


FOR WHICH 








LOCKS ARE REQUIRED 


aT 


PRICES THAT DEFY COMPETITION. 


HOBBS’S MACHINE-MADE TWO-BOLT MORTISE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE &s. 


i 


MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Illustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to 


HOBBS AND CO., 76, CHEAPSIDE LYNDON, E.C. 











CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 
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NTRACTORS’ LOCOMOTIVE. 
6 to 27 Horse Power. 


1 ts : — = 
STATIONARY ENGINE, PORTABLE STEAM CRANE. 
From 1 to 80 Horse Power. 1 to 30 Tons. fr 
7 
From the strength, simplicity, and compactness of these Engines, they are now extensively used for general purposes ; also in situations where 


team Engines of the ordinary construction cannot be applied. 
Stationary Engines—require no building in, nor,chimney stalk, and, with our Patent Forced Combustion Apparatus, will burn inferior 


ualities of coal, wood, or ts. These Engines are specialiy suited for shipment, and may be packed insiue the Boiler to economi-e freight. 
Portable Steam Cranes—for wharf or railway, with wrought iron carriages op wheels, link motion, foot brake, &c., all under the easy control 
of one man ; the larger sizes hoist, lower, and turn round in either direction by s These Cranes were selected by UJ. M. Commissioners for 


receiving and sending away the heavy machinery at the International Exhibition of 1862. - 
Contractors’ Locomotives—are adapted to work on rails or tramways of a gauge from two feet upwards ; they are complete and efficient 
Locomotives, simple in construction, and the working parts easily got at for repair; they draw heavy loads at reduced speeds. These Engine are usually 


sent in one package, ready for work on arrival. 
LIGHT PORTABLE, HOISTING, WINDING, AND PUMPING ENGINES, 4c. 


ALEXANDER CHAPLIN AND CO.,, 
CRANSTONHILL ENGINE WORKS, GLASGOW. 
London Office, 9, Adam-street, Adelphi, W.C. ; London Depot, Lower Fore-strcet, LAMBETH, S. 
Engines of each class KEPT IN STOCK, for SALE or HIRE, and all our Manuf ‘ d as to Efficiency, Material, and Workmanship. 
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Parties are cautioned against using or purchasing imitations or infringements of these patent manufactures. (E387) 











